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AUTHORISED DEALERS FOR ALL 
EQUIPMENT WE SELL 

VAESU 
FRG7700 
Gen Cov 
Receiver 

£335 inc VAT & Carriage 

FTl H.F. Transceiver - Gen. COy. 

FT102 
SP102 
Fel02 
FCS02 
SP901 
FT77 
FP70Q 
FC700 
FT757GX 

Receive 
Amateur Band H,F. Transceiver 
Matching speaker 
Matching A.T.U. 1.2kW.PEP /AV 
All Band A.T.U. 
External Speaker 
HF mobile transciever 9 band 
Power supply/ speaker 
A.T,U. 
H.F. Amateur Bnd Tx Gen 

1450.00 (-J 
839.00 (-J 

49.00 (2.00) 
225.00 (2 .00) 
135.00 (1.50) 
31.00 (1.501 

515.00 (-J 
110.00 {-I 

99.00 (1.001 

Cov. Ax POA 
fC757AT Automatic A.T.U. PQA 
FP757GX Power Supply PGA 
m26R(2) Multimode multiband base 

station C/W 2M 699.00 (-I 
FT230R Transceiver 2M 25W F.M. mobile 255.00 (-I 

SP15M 
SP45M 
SP200 
SP300 
SP400 
SP600 
SP10X 
SP350 
SP380 
AC38 
CT15A 
CT15N 
CT300 

SWR P'IIVR Meter 2M/70cm loOW 
SWR PWR Meter H.F.l2M 1KW 
SWR P'NR Meter H.F.l2MI70cm 
SWR P'IIVR Meter 2M170cm 1SOW 
SWR P'IIVR Meter H.F.l2M/20KW 
SWR P'vVR Meter H.F.l2M 
SWR P'IIVR Meter H.F.l2MI70 200W 
SWR P'IIVR Meter H.F.l2M170cm 
A.T.U. 3.5 to 30MHz 400W PEP 
15/SOW Dummy load (PL259) 
15/50W Dummy load (N type plug) 
30011kW Dummy l oad 

250MHz (S02391 

51.00 
. 69 .95 

97.00 . 
69.95 
97.00' 
24.45 
59.95 
49.00 
65.00 

7.95 
13.95 

49.50 {2.001 
PCl Gen. Coverage Converter HF to 2M 
VlF Very Low Frequency Converter 

IG:;IEllClm~iiiiCIl¥l •••••••••• " Fll Frequency Agile Audio Filter FL2 Multi -mode Audio Filter 
Fl3 FL2 + Auto Notch 

SA450 
5A450n 
CH20A 
CH20N 

2 Way Toggle Switch IH.F.l2M) 
2 Way Oiecast - S0239 (500MHz) 
2 Way Oiecast - N plugs (SOOMHz) 
2 Way WEll · 50239 (9QOMHz) 
2 Way WEll - N plugs (900MHz) 
5 Way Western Rotary (H. F.) 
3 Way LAR Rotary (H.F.) 

6.00 {0.501 
10.00 {0.751 
12.95 (0.75) 
17.95 {1.001 
31.95 11.001 
15.40 (LOO ) 

19.95 (1.251 

ASP Auto AF Speech Clipper (4pin plugs) 
075 Manually controlled RF Speech Clipper 
RFC/ M RF Speech Clipper Module 
070 Morse Tutor 
AD370 Outdoor Active Antenna 
AD270 Indoor Active Antenna 
MK Keyboard Morse Sender 

liiii!l .................. Codecall Selective Calling Device 
RFA Wideband Preamplifier 
DC144/28 2M to 28MHz converter 

1216.00 1-1 MPU Mains Power Unit 

697.00 I-I ANF Auto notch filler (Audio) 

137.42 (-) 
29.90 ~-) 

79.35 {- I 
89.70 {-I 

129.37 {-I 
82.80 I-I 
56.35 (- I 

29.90 {-I 
56.35 I-J 
64.40 {-I 
47 .15 (-i 

137.42 (-I 
33 .92 1-1 
33.92 H 
39.67 I-I 

6.90 {-I 
67.85 H 

FT290R Transceiver 2M 2.SW Multimode 
portable 285.00 I-I 

FT790R Transceiver 70cm 1W Multimode 

TS930S 
T5830S 
VF0230 
AT230 
SP230 
T5430S 
PS430 
SP430 
MB430 
FM430 
TS1 30S 
TS1 30V 
VF0120 
TL1 20 
MB100 
SP120 
AT130 
PS20 
MC50 
MCl5S 
MClOS 
LF30A 
TR9130 
TS9500 
B09A 
TR7730 
TR2300 
VB2300 
MB2 
TR3500 
TR2500 
ST2 
SC4 
SMC25 
PB25 
MSl 
RSOO 
R2000 
HC10 
HS5 
HS4 
SP40 

9 Band TX General Cov Rx 
160-10m Transceiver 9 Bands 
Digital V.F.G. with Memories 
A ll Band ATU/Power Meter 
External Speaker Unit 
160·lOm Transceiver 
Matching Power Supply 
Matching Speaker 

243.00 (2.00) Itmlill~2'l~Cl~:m~~ ••••••••• 1 135.00 (2.00) 
41 .00 (1.50) 

736.00 (-) 
112.00 (3 .00) 
29.44 (1.50) 
11.27 (1.50) 
34.50 (1.00l 

NCllC 
MMB11 
CSelA 
FL201Q 
FT4S0R 

FDSOR 

FT208R 
FT708R 
NC9C 
NCBC 
PA3 

FRGnoo 

FRG7700M 
MEMG7700 
FRD700 
FRA7700 
YM34 
YM38 
YDl48A 
MD1BS 
FF501DX 
FSP·l 
YH·55 
YH-77 
OTR240 

ICOM 

portable 
Trickle Charger (240V ac) 
Mobile mount 
Soft carrying case 
linear Amp. 2M lOW 
2M Multimode mobile 

transceiver 
70cm Multimode mobile 

transceiver 
Handheld 2M F.M. transceiver 
Handheld 70cm F.M. transceiver 
Trickle charger (240V ac) 
Base Fast charger 
Battery eliminator and charger 

112V del 
H.F. Receiver 0.15-30MHz all 

mode 
FRG7700 clw 12 channel memory 
Memory Unit 
Antenna tunerl switch 
Active Antenna 
Stand mic 5OO/ 5OK 8 pin 
Stand mic 5OO/5OK 8 pin + SCAN 
Stand mic 6OQ/50K 4 pin 
Stand mic 600/ 50K 8 pin + SCAN 
low pass filter 
Mobile speaker 8 ohm 6W 
Headphones 8 ohm 
lightweight headphones 
World time clock (quartz) 

349.00 (-I 
9.20 10.751 

24.90 ( LOO) 

3 .85 {0.751 
59.00 (1.20) 

POA {-I 

POA I-I 
199.00 {-I 
229.00 {-I 

8.00 {0.751 
50.00 (1.501 

14.20 {1.001 

335.00 {-I 
399.00 {-I 

98.00 (1.00 ) 

42.50 (1.00) 
38.70 {1.001 
23.40 (1 .50) 
27.20 (1.50) 

22.60 {1.501 
49.80 {1.501 
25.70 (1.001 

9.95 {0.751 
9.95 {0.751 
9.95 {0.751 

31.40 11.001 

Mobi le Mounting Bracket 
FM Board for T5430 
8 Band 200W Pep Transceiver 
8 Band 20W Pep Transceiver 
External V.F.O. 
200W Pep linear for TS120V 
Mobile Mounts for TS130/ 120 
Base Station External Speaker 
100W Antenna Tuner 
AC Power Supply - T5130V 
Dual Impedance Desk Microphone 
Fist Microphone 50K ohm IMP 
Fist Microphone SOO ohm IMP 
HF low Pass Filter 1 kW 
2M Multimode 
70cm Multimode 
Bass Plinlh for TR9T30 
2M FM Compact Mobile 25W 
FM Portable 
lOW Ampli fier for TR2300 
Mobile Mount for TR2300 
70cm Handheld 
2M FM Syn'thesised Handheld 
Base Stand 
Soft Case 
Speaker Mike 
Spare Battery Pack 
Mobile Stand 
Gen. Cov. Receiver 

559.00 (-) 
456.00 1-) 

98.00 {1.501 
167.00 11.501 

18.60 {1.501 
26.40 {1.501 
93.00 (1.501 
57.96 12.501 
30.80 {1.501 
14.70 (0.75) 
14.70 {0.751 
21 .00 (1.001 

433.00 {-I 
450.00 (-) 

39.30 (0.50) 
199.00 (-) 
152.00 (-) 
65.70 {1.501 
21 .00 {1.501 

250.00 {-I 
232.00 {-I 

51 .90 (1.501 
13.80 10.501 

MMT144/28 
MMT432/28S 
MMT432/144R 
MM170/ 28 
MM170/ 144 
MMTT296/ 144 
MMll44/30 
MMl144/ 1005 
MML 1441100LS 
MML432/30 
MML432/50 
MMl4321100 
MM2001 
MM4000 
MMC50/28 
MMC70/28 
MMC144/28 
MMC432/28S 
MMC432/ 144S 
MMC435/600 
MMK1296/ 144 
MMD050/S00 
MM0600P 
MMDPl 
MMA28 
MMAl44V 
MMFl44 
MMF432 
MMSl 

2M Transverter for HF Rig 
70cm Transverter for HF Rig 
70cm Transverter for 2M Rig 
4M Transverter for HF Rig 
4M Transverter for 2M Rig 
23cm Transverter for 2M Rig 
2M 30W l inear Amp 
2M lOOW linear Amp (lOW li P) 
2M lOOW Linear Amp (3W li P) 
70cm 30W linear Amp (3W li P) 
70cm/50W linear Amp 
70cm 10/ 100W Linear Amp 
ATTY to TV Converter 
RnY Transceiver 
6M Converter to HF Rig 
4M Converter to HF Rig 
2M Converter to HF Rig 
70cm Converter to HF Rig 
70cm Converter to 2M Rig 
70cm ATV Converter 
23cm Converter to 2M Rig 
500MHz Dig. Frequency Meter 
600MHz Prescaler ' 
Frequency Counter Probe 
10M Preamp 
2M RF Switched Preamp 
2M Band Pass Filter 
70cm Band Pass Fi lter 
The Morse Talker 

16.10 {1.001IJi!~~J:l~m[tSm[ 25.00 {1.001 
31.90 (1.O01 

257.00 1-) 
39B.00 (-I 

67 .70 {1.501 

TASCO CWR 610 
TONO 550 
TONO SOOO 

109.95 (-) 
159.95 {-I 
184.00 {-I 
119.95 (-) 
119.95 I-I 
184.00 {-I 

69.95 {-I 
139.00 {-I 
159.00 I-I 

99.00 (-I 
109.95 I-I 
228.64 (- I 
189.00 I- I 
269.00 1-) 

29.90 I-I 
29.90 1-1 
29 .90 {-I 
37.90 (--) 
37.90 {-I 
27.90 {-I 
59.95 (-J 
75.00 {-I 
29.90 {-I 
14.90 {-I 
16.95 I-I 
34.90 {-I 
11 .90 (-I 
11 .90 1-1 

115.00 I-I 

189.00 (-) 
299.00 (-) 
669.00 (-) 

lC-751 
IC 740 
IC 720A 
lC PS20 
lC PSl5 
IC 2Kl 

New H.F. Transceiver 
H.F.9 Band Transceiver 
H.F. Tx + Gen. Cov. Rx 

POA {-I 

Synthesise r 200KHz-30MHz Receiver 
Digital Station World Time Clock 
Oeluxe Headphones 
Economy Headphones 
Mobile Exlernal Speaker 

23 .00 (1.00) l~m!!l:ilir:lm:BI] •••••••••••• 1 11.27 (1.00) 
14.26 (1.00 ) 

IC 2KLPS 
IC AT500 
IC AT100 

P.S.U. for above with Speaker 
P.S.U 
H.F. linear 500 Watts O/P 
P.S.U. for above 
1.8-30MHz Aula A.T.U. 
3.5-30MHz Aula A.T,U 

IC 271 E NEW 2M Multimode Base Station 
IC 290E 2M Multimode Mobile 
IC 25E 2M FM Mobile 25W 
IC 2E 
lC 4E 
IC BC30 
lC HM9 
lC Ml T 
{C SM5 
lC R70 

FDK 

2M Handheld 
70cm Handheld 
Base Charger 
Speaker + Microphone 
10 Watt 2M Booster lC2E 
Desk Mic (8 pin for leom on ly) 
General Cov. Receiver 

769.00 {-I 
949.00 (-) 
155.00 (-) 
119.00 (-) 
915.00 (-I 
256.00 (-I 
349.00 {- I 
249.00 I-I 
P~A 1-1 

379.00 {-I 
269.00 {- I 
179.00 (-I 
199.00 (-) 
45.00 (1.50) 
12.00 (1.00) 

59.00 (1.00) 
29.00 (1.00) 

499.00 (-) 

MINI- PRODUCTS HQ-1 

lO-15-20M 
1200 watts 

£139 £5 carriage 

mini-beam 

i;:J,: 

6h Turning 
Radius 

4 AMP 30.75 0.50) 12 AMP 
6 AMP 49.00 12.00) 24 AMP 
VHF Wave meter T30-450MHz 

Hirschman 
9502B 
EMR400 
KR400RC 
KR600RC 

R0250 VHF Rotor 
Co loroto r (Med, VHF) 
Alinco 
Kenpro - inc lower clamps 
Kenpro - inc lower clamps 

DESK MICROPHONES 

SHURE 4440 Dual Impedance 
SHURE 526T Mk 11 Power Microphone 
ADONIS AM 303 Preamp Mic. Wide Imp 
ADONIS AM 503 Compression Mic 1 

- MOBILE SAFETY MICROPHONES . TEST EQUIPMENT 
Mull i 700AX 2M FM Mobile 25W 215.00 {-I 
M ul ti 750X 2M Mul timode 315.00 {-I ADONIS AM 2025 Clip·on 

ADONIS AM 202H Head Band+ Up/ Down Buttons 
ADONIS AM 202F Swan Neck + Up/ Down Bultons 

24.50 I-I 
34.50 {-I 
37.00 {-I 

~ MAIL ORDER All prices correct at time of going to press. 

Orae VHF Wavemeter 130-450MHz 
DM81 Trio Dip Meter 
MMD50/500 Dig. Frequency meter (500MHz) 

RETAIL 
Mon-Sal. 9-12.30/1.30-5.30 ~ Mon-Sat 9-12.30/1.30-5.30 BREDHURST ELECTRONICS 

~oods normally despatched within 24 hrs. HIGH STREET, HANDCROSS, WEST SUSSEX. TEL 0444 400786 E.&O.E. 

74.00 i2.00) 
105.00 (3.00) 
27.50 (-) 

45.00 {2.001 
56.95 {2 .001 
89.95 {2.501 

125.00 (2.50) 
, 75.00 (3.00) 

45.95 (1.501 
56.00 (1.50) 
29.00 (-I 
39.00 (-) 

27.50 I-I 
71 .00 10.751 
75.00 I-I 
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LOWESHOPS 
in 11latlock, 
0629.2817243040574995 
Lowe Electronics in Matlock, located on the Ches
terfield road out of Matlock, that is the A632 and 
open Tuesday to Friday from 9am to 5.30pm 
(closed for lunch 12.30 to 1.30) and Saturday, 
open all day from 9am to 5pm. A visit to Matlock 
can be an outing for the family, the local scenery, 
the Heights of Abraham, Lovers Walk etc. Ample 
free parking in our car park and when you have 
browsed then lunch in one of the towns pleasant 
restaurants. Amateur Radio with the fam ily in 
mind. 

in glasgow, 
041 .945.2626 
Lowe Electronics in Glasgow, located at 4/5 Queen 
Margarets Road, which you will find off Queen Margar
ets Drive (take Great Western road out of the City and 
turn right at-the Botanical Gardens traffic lights). A quiet 
sedate part of the city, easy street parking and a warm 
welcome from Sim, our shop manager. Open all day 
from Tuesday to Saturday, 9 am till 5.30pm during the 
week and 9am till 5pm on Saturday. Whilst in the area 
the Botanical Gardens are well worth a visit. The Glas' 
gow Shop has a full display of our range of amateur 
radio products and a stock room to meet your every 
demand. For your Amateur Radio needs visit Lowe 
Electronics in Glasgow. 

in darlington, 
0325.486121 
Lowe Electronics in the North East of England, set 
in the delightful market town of Darlington, the 
shop displays the full range of amateur products 
sold by the company. Our address in the town is 
56 North Road, that is the A167 Durham road out 
of Darlington. Open Tuesday to Friday from 9am 
till 5.30pm, Saturday from 9am till 5pm (closed 
for lunch 12.30 to 1.30). A huge free car park 
across the road, a large supermarket, bistro res
taurant and banking facilities combine to make a 
visit to this delightful market town a plea'sure for 
the whole family. . 

in london, 
01.837.6702 
Lowe Electronics in, London, our shop in the 
Capital City, easily found on the lower sales floor 

. of the Hepworths' shop on Pentonville Road, 
within 3 minutes walk of Kings Cross railway 
station. Open all day Monday to Saturday, six 
days a week, from 9.30am to 5.30pm during the 
week and from 9.30am to 5pm on Saturday, a 
warm and courteous welcome, together with 
sound advice awaits those who enter. The entire 
range of amateur products is on display, backed 
by a considerable amount of stock. When in the 
City, visit Lowe Electronics. 

The TW4000A is the latest step forward in Trio's programme of providing today's radio 
amateur with the very best in equipment. Following the success story of the Trio TS780 dual 
band base station transceiver, the TW4000A gives the mobile operator a superb FM 
transceiver for both 70 centimetres and the 2 metre band. Not only for mobile operation is 
the TW4000A perfect but also for shack use where the rig w ith its scanning and dual band 
facilities enable the enthusiastic amateur to keep in touch with the local scene. 
• The TW4oo0A covers in one compact transceiver both the 2 metre band (144.000 to 

146.000 MHz) and also the full 10 MHz of the 70 centimetre band (430.000 to 440.000 MHz). 
Measuring 60mm high, 161mm wide, 217mm deep and weigh ing only slightly .more than 
2.0 kg, the TW4000A is smaller than most current 2 metre transceivers. 

• Added to the exceptional receive performance, now a Trio standard by which others are 
judged, is the TW4000A's 25 watt capability on both 2 metres and 70 centimetres. Using 
the TW4000A not only can hear weak signals on either band but they can hear you too. A 
HI/La switch reduces the output power to 5 watts when required. 

• A green backlit liquid crystal display gives frequency, memory channel, repeater offset, 
VFO A or B, scan function, channel occupied and "ON AIR" information. Brightly 
illuminated, the display can easily be ready under unfavourable conditions. All important 
controls are illuminated for easy operation during darkness. 

• Ten memory channels are provided which store frequency, band and repeater offset (on 2 
metres minus 600 KHz shift, on 70 centimetres plus 1.6 MHz shift). Memory 1 is used for 
priority watch, memories 8 and 9 for instant recall and memory 0 for split channel use 
(cross band operation). An internally fitted lithium battery gives memory backup. 

• Frequency scan is extremely versatile in that the rig can be programmed to scan either all 
memory channels or those holding either 2 metre or 70 centimetre frequencies. The rig 
can also be programmed to skip those channels which the operator does not wish to 
r)'Ionitor. The scan direction can also be changed by using the UP/DOWN switch on the 
microphone. In order that an important contact is not missed, when in priority watch 
mode, the rig switches back from the frequency in use to memory channel 1 for one 
second out of ten. The two most used frequencies can be placed in memories 8 and 9 
respectively, common channel scan checking each alternatively for approximately 5 
seconds. 

• Two VFO's are provided tuning in either 5 or 25 KHz steps, the UP/DOWN shift switch on 
the microphone providing control. 

• Full repeater facilities are included giving the correct frequency shift, 1750 Hz access tone, 
and of course the essential repeater shift. 

OPTIONAL ACCESSORIES 

PS430 matching power supply. SW100B mobile SWR and power meter. 
VSl voice synthesizer unit. SW200B base station SWR and 
SP40 compact mobile speaker. power meter. 
MA4000 dual band antenna with duplexer. PG3 noise filter for mobile use. 

--:J . :w 
0 · '" "'0 . . 

~~~ .• --:.- .. -.-.--- ..... ~. '..:.:" T. ~~~ 
: , ~ -;--.,:-1 ;.:""C'?~ ~--: 

ih W : W . • ~ jl$._. (_* 

70centimetres & 2 metres, 
2 bands, 1 rig, TW4000A 
Now, an opportunity for you to buy at a greatly reduced price the 
LOWE TX40 c.b. transceiver. Now priced at £29.50 carriage £3.00, the 
LOWE TX40 is a reliable, well built and popular rig. A de-Iuxe version 
of the transceiver fitted wth an additional filter is available for an 
additional £8.50. Take this opportunity to buy at this fantastic price a 
LOWE TX40 c.b. transceiver. 

LOWE ELECTRONICS 

2 

Chesterfield Road , Matlock, Derbyshire. DE45LE. 
Telephone 0629 2817,2430,4057,4995. Telex 377482. 

(Delivery of stock items normally by return o f post) 

Practical Wireless, September 1983 
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the POCKE TRA, 
a new dimension, the belcom 
LS 20 XE. £128.00 inc VAT carriage £2.50 
THE POCKE TRA, A NEW DIMENSION IN PORTABLE AMATEUR RADIO. 
A RIG FOR YOUR TOP POCKET, THEREFORE PERFECT FOR THE ACTIVE RADIO AMATEUR. 

• The rig you will forget you are carrying . .. 
With overall dimensions of 140mm high, 69mm wide, 26mm deep and weighing only 
260 grams (including aerial and batteries). the LS-20XE fits easily into your pocket 
giving perfect portable communication. 
• Long range communication ... 
A newly developed dual gate MOS FET is used in the RF stage of the transceiver which 
considerably improves receiver performance. The internal 50mm diameter speaker 
ensures clear audio under difficult portable conditions. 
• Full coverage of 2 metre amateur band .. . 
The transceiver covers 144 to 146 MHz in 5 kHz steps and has repeater shift and 
automatic tone burst. 
• Switchable output power for extended operat ion .. . 
In order to extend portable operation, transmission power level is switchable, 1 W, 500 
mW and 100 mW, so depending on the terrain and conditions, the most economical 
level can be selected. 
• Simple to operate . . . 
Simplicity of operation is a special feature of this rig and many optional accessories 
are available. Of major interest is the matching headset SH-2 having built-in vox, this 
convenient accessory provides simple and safe operation whilst cycling, walking etc. 

OPTIONAL ACCESSORIES 
SH2 . .. . .. . . Headset (VOX built-in). 
CA610 .... AC charger. 
CS612 .. . .. Mobile charger. 

SHl 
SFT20 
AAA 
CP615 

· .Speaker mike. 
· .Soft case. 
· .Ni-Cd battery (4 batteries required). 
· .Battery carrying pack. 

the JRC JST 100 transceiver 
The Japan Radio Company has, in the manufacture of the JST100, produced an amateur band transceiver, the quality of 
which most amateurs have only been able to dream about. Whilst other manufacturers have concentrated on producing 
transoeivers which along with the amateur bands include a general coverage receiver, JRC has devoted time and effort to 
produce the finest performance possible on purely the amateur bands. Their considerable efforts have been justified, the 
JST100 is the finest amateur band transceiver that we have seen for many years. To produce perfection is not easy. neither 
is it cheap, there are amateur band transceivers which cost less than the JST100, but, and it is a large but, we are certain that 
none of them in any way approaches the quality found in the JST100. However there is one thing that is certain. As with 
other rigs in the Japan Radio Company's range. and I am referring to the NRD505 and the NR0515 general coverage 
receivers, they become the property of the discerning few. Indeed it is true that one can savour the enjoyment of owning a 
JST100 transoeiver w~hout ever switching it on. 
Taking a trip across the front panel one finds a comprehensive display of operating information; a digital frequency readout 
down to 10 Hz which in shift mode indicates the frecuency difference between VFO's Fl and F2. Above the readout are a 
string of LED's showing that the transceiver is reading the frequency shift, transmitting, that the mike gain is set to high lat 
the optimum setting the LED "twinkles" ), that the attenuator is on, a memory channel is either in use or has been accessed 
and which of the four modes is being used. A fully backlit meter enables Vc, le. transmitter output level 
and reflected power to be closely and accurately monitored, whilst on receive it functions as panel 
controls adjust the intensity of the readout, set the mike gain and compression levels, . noise 
blanker and provide VOX control. Transmitted power is adjustable. a front panel knob to 
approximately 10 watts. All the usual modes of communication are available on the CW 
wide, nafTOW (600 Hz) and narrower (300 Hz). The transceiver has 11 memory channels, 
frecuency and band but also the operating mode. Two digital VFO's are incorporated in 
the band in 10 Hz steps. Use of the two VFO's together permits split frequency or cm .. _,."n,-/ 
Takinglnto account the high levels of activ~ to be found on the HF bands today, 
pass band tuning so that the desired signal may be " lifted" from the QRM. It is 
that the Japan Radio Company's careful attention to circuit design, components 
however, is the most difficult aspect of the transceiver to describe. One way 
transceiver is to vis~ a Lowe Electronics shop, either here in Matlock, 
amateur band rig for the discerning. a JST100. 

JSnooAMATEUR BAND TRANSCEIVER 
NDB500G POWER SUPPLY . . 
NFG97 ANTENNA TUNING UNIT 
NVA88 SPEAKER .. . . 
CFL260 600 Hz CW FILTER 
CFL230 300 Hz CW FILTER .. 
CHG14 HAND MICROPHONE 
CHG43 DESK MICROPHONE ... 

. .. . . £998.00 
. £149.50 

. ..... .. . .. . £150.00 
. . . £37.00 

. ..... £39.10 
..... £64.00 
. .. .. £14.26 

. . . £47.61 

LOWE ELECTRONIC 
Chesterfield Road, Matlock, Derbyshire, DE45LE. 
Telephone 06292817,2430,4057,4995. Telex 377482. 

( i of stock items I return of 

Practical Wireless, September 1983 3 

www.americanradiohistory.com



South Midlands 
FREE FINANCE 

on regular priced YAESU and many 
other lines. 
(Invoice Balances over £120) 

70cm m30R 
£299 inc. 

2M FT230R 
£255 inc. 

HANDHElDS FOR 2M 

or 70cm 

2M FT20SR 
£199 inc. 

70cm mOSR 
£229 inc. 

NON 
MEMORY 
VERSION 

EXCEPTIONAL VALUE £199 inc 

If FTISOR 70cm All MODE £3S9 inc 

\iil FT 980 COMPUTER AIDED TRANSCEIVER £1215 inc. 
'0 \W FT102 ALL MODE TRANSCEIVER £839 inc 

SEND US 
AN 'AS' 
S.A.E. 
SMC SERVICE 

Free Securicor delivery on major equipment. 
Access and Barclaycard over the phone. 
Biggest branch agent and dealer network. 
Securicor 'B' Service contract at £4.49 . 
Biggest stockist of amat,eur equipment. 

FOR 
26 page Catalogue and Price List 

Information on Yaesu Radio Equipment 
Data on Towers, Antennas, Masts etc. 

FREE FINANCE 
On many regular priced items SMC offers 
Free Finance (on invoice balance over £120) . 
20"/0 down and the balance over 6 months or 
50% down and t he balance over a year. 
You pay no more than the cash price!! 

GUARANTEE 
Importer warranty on Yaesu Musen products. 
Ably staffed and equipped Service Department. 
Da ily contact with the Yaesu Muse" factory . 
Tens of thousands of spares and test equipment . 
Twenty~fiye years of professional experience. 

HEAD OFFICE S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, S04 4DP, ENGLAND, 
MAll&ORDER Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton 
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:ommunkations Ltd. \CiV 
VAESU 

MAIN DISTRIBUTOR FACTORY BACKED \<Y 

'to FT ONE GENERAL COVERAGE £1450 inc 

4Y/4M Yagi 4 element 7dB £29.90 £2.20 
PMI12/4M Phasing harness 2-way £16.10 £1 .SO 

2 METRES 
HO/2M Halo head only 
HM/2M Halo with 24" mast 
CS/2M Colinear omnivert 

Yagi 5 element 
Yagi 8 element 
Yagi 10 element 

LW16/2M Yagi 16 element 
14Y/2M Yagi 14 element 
PBM10/2M 10 ele Parabeam 
PBM14/2M 14 ele Parabeam 
04/2M Quad 4 element 
Q6/2M Quad 6 element 
Q8/2M Quel 8 element 
D5/2M Yagi 5 over 5 slot 
D8/2M Yagi 8 over 8 slot 
5XY 12M Yagi 5 ele crossed 
8XY I2M Yagi 8 ele crossed 

OdBd £5.98 £120 
OdBd £6.55 £1 .20 

4.BdBd £54.62 £2.SO 
7.BdBd £14.37 £2.SO 
9.5dBd £17.82 £2.SO 

10.5dBd £24.15 £2.SO 
13.4dBd £35.01 £320 
12.BdBd £3623 £3.20 
11.7dBd £44.85 £320 
13.7dBd £55.n £3.20 
9.4dBd £29.32 £2.SO 

10.9dBd £39.10 £2.SO 
11.9dBd £44.85 £2.SO 

lOdBd £25.30 £2.SO 
11.ldBd £34.50 £2.SO 
7.8dBd £28.11 £2.SO 
9.5dBd £35.65 £2.SO 

lOXY/2M Yagi 10 ele crossed 
PMH2/C Harness cir polarisasion 
PMH212M Harness 2·way 144MHz 
PMH4/2M Harness 4-way 144MHz 

£46.00 £2.SO 
£9.n £1.SO 

£12.65 £1 .50 
£28.15 £1 .50 

SEVENTY CM 
cano Coli near Omni Vertical6.1dBd £62.10 £2.50 
oano Yagi 8 over 8 slot 12.3dBd £25.81 £2.SO 
PBM18nO 18 ele Parabeam 13.5dBd £3220 £2.SO 
PBM24nO 24 ele Parabeam 15.1dBd £42.55 £2.SO 
LW24nO Yagi 24 element 14.BdBd £21.02 £2.SO 
MBM28nO 28 ele Mukibeam 11.5dBd £2121 £2.SO 
MBM48nO 48 ele Mukibeam 14.OdBd £36.65 £2.SO 
MBM88nO 88 ele Mukibeam 16.3dBd £46.81 £2.SO 
8XynO Yagi 8 ele crossed 10dBd £42.55 £2.50 
12XynO Yagi 12 ele crossed 12dBd £52.90 £2.50 
PMI·nnO Harness 2·way £10.35 £1 .50 
PMH4nO Harness 4·way £22.42 £1.80 

1296 MHz 
CR2/23CM Corner reflector 13.5dBd £4025 £2.50 
PMH2123CM Harness 2-way £31.06 £1.50 

NB: PRICES INCLUDE VAT AT 15% 
extra, mainland rate shown 

ROTATORS 
The finest range: be it Kenpro, C.D.E .. Channel Master, 
S.M.C. has over 19 models to choose from. Ask the 
experts for the right model to suit your requirements -
it should save you money. Write, phone or call. 

{ . \ 
AR40 

RLD3 
505 
AR30 
KP250 
9502B 
AR22 
9508 
AR40 
BTl 
KR400 

Type 
Bell 
Ben 
Offset 
Ben 
Offset 
Bell 
Offset 
Ben 
Bell 
Ben 

KRSOO Thro 
AR50 Ben 
KR400RC Ben 
CD45 Ben 
KR600RC Bell 
HAM IV Ben 
KR200RC Ben 
T2X Bell 
H300 Ben 
Control Cable 

5 Core Light Duty 
5 Core Light Duty 
5 Core Light Duty 
6 Core Lighter Duty 
3 Core Lighter Duty 
4 Core Medium Duty 
3 Core Medium Duty 
5 Core Medium Duty 
5 Core 4 Preset Medium 
6 Core Medium matches 

K8500 
6 Core Elevation 
5 Position Medium 
6 Core Medium Duty 
8 Core Heavy Duty 
8 Core Heavy Duty 
8 Core Heavier Duty 
8 Core Heavier Duty 
8 Core Very Heavy Dury 
8 Core Digital Readout 

£4025 
£4025 
£50.35 
£54.91 
£56.92 
£61.85 
£8021 
£90.85 
£91 .43 

£91.75 
£91.15 

£113.85 
£114.94 
£136.85 
£163.30 
£258.15 
£314.52 
£321.15 
£493.35 

RC4W 4 Way 28p/mtr I 
RC5W 5 Way 33p/mtr 
RC6W 6 Way 51p/mtr 
RCBW 8 Way 55p/mtr 

Carriage £1 .80 
Carriage £1 .80 
Carriage £1.80 
Carriage £1 .80 

9523 Support Bearing 
9502 £15.81 
Lower Mast Clamp 

Carriage £2.50 
KC038 

KR400/600 £12.07 Carriage £2.50 
Prices including VAT and Carriage, but accessories are 

unless sent with rotators. 

Qz HANSEN 
~ 

FS710H 1.8-60MHz 15/ 1S0/1SOOW Pep 
FS710V 5(}-15OMHz 15/150W Pep 
FS50HP 1.8-80MHz 20/200/2001JW Pep 
FSSOVP 5O-15OMHz 20/lOON Pep 
FSSOOH 1.8-80MHz 20/200/2001JW Pep 
FS500V 50-15OMHz 20/200W Pep 
FS300H 1.8-80MHz 20/200/1000 
FS300V 50-15OMHz 20/200 
FS200 1.8-1 50MHz 201200 Pep 
FSoo1.M 1.8-30MHz 20/200W Pep 
FS601 MH 1.8-30MHz 2OO/2OOlJW Pep 
FSBOOM 5(}-l5OMHz 20/200W Pep 
FS600M 43(}-440MHz 5120W Pep 
FS210 1.8-15OMHz 20/200w Auto 

SWR 
FS301 M 2-30MHz 201200W 
FS301 MH 2-30MHz 200/2000w 
FS302M 5O-15OMHz 20/200w 
FS711H 2-30MHz 20/200w'Head 
FS711V 5O-15OMHz 20/200w Head 
FS711 U 43(}-440MHz 5120W Head 
HBl FS711H Coupler 
VBl FS711V Coupler 
UBl FS711U Coupler 
FS5E 3.5-150MHz 20/200/1001JW HF 
FS5S 1.8-15OMHz 20/2OO/1001JW HF 
FS7 145&(432MHz) 5/20/200 144 
SWRlE 3.5-15OMHz 2012OO/1001JW HF 
SWR3S 3.5-15OMHz F/S Meter ant 
SWR50B 3.5-15OMHz Twin Meter 
FS20D 3-15OMHz 5120W 
FSBOO 1.8-15OMHz 6/301150W 

P&P 
£89.10FOC 
£89.70FOC 
£89.70FOC 
£89.70FOC 
£69.75FOC 
£69.75FOC 
£46.4OFOC 
£46.4OFOC 
£50.60FOC 
£51.35FOC 
£51 .35FOC 
£51 .35FOC 
£51.35FOC 

£5520FOC 
£36.65FOC 
£36.65FOC 
£35.65FOC 
£36.80FOC 
£36.8OFOC 
£36.80FOC 
£23.75FOC 
£23.75FOC 
£23.75FOC 
£3720FOC 
£37.95FOC 
£41.ooFOC 
£25.00FOC 
£28.46FOC 
£26.45FOC 
£37.95FOC 

£115.00FOC 

AT 15% 

REMEMBER 

Only .authorised Yaesu c;lealers have direct contact with the factory in Japan, and 
only If you buy your radiO from an authorised dealer can you be assured of spares 
and service back up. So BEWARE of grey importers who offer sets a few pounds c:::m::iII 

~::=-________ ~::::::~ ________ ~~ _____ c_h_e_a~p_e_r~,~th_e_y~m_a_y~n~o_t~b~e_a~r~o~u~n~d~if_y~o~u~r_s:e:t~g:o:e:s~w~r~o~n:g~!~! ________________ ~V~ 
LEEDS CHESTERFIELD BUCKLEY STOKE *8 

N R 
EA 

EDIN8URGH 
SMC ILeeds) SMC {Jack Twendy) Lld SMC (TMP) SMC (Stoke) 
257 Otley Road 102 High Street Unit 27. Pinfold Lane 76 High Street 
Leeds 16. Yorkshire New Whinin/l:0n. Chesterfield Buckley. Clwyd Talke Pits. Stoke 

~~5egg ~~~:~~~2326 ~~e¥:;e~.~~t 246) 453340 ~~g~~e~0('¥u~_r.~563 ~ig~~r~~~i?l:tl 6) 72644 

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES 
Neath John GW4FOI (0639) 52374 Day Bangor John G13KDR 10247155162 

(0639) 2942 Eve Tandragee Mervyn G13WWY (0762) 840656 

W N 
C 

*H 

Stourbridge Andrew 

SMC Scotcomm 
23 Morton Street 
Edinburgh EH15 2HN 
Tel : 031 6572430 
10-5 Tues Fri, 9-4 sat 

103843) 72632 
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When you buy from Amateur Electronics UK you are dealing with a FACTORY 
APPOINTED IMPORTER with the largest stocks of equipment and spares in the 
country. Our delivery and after-sales-service is second to none and for your 
convenience we offer the following facilities • On- the-spot credit sales (against 
recognised bank or credit cards) • Interest free finance (50% deposit - balance 
over 12 months) • Free Securicor delivery on all major items 
• FACTORY BACKED EQUIPMENT - write or phone for all the details. 

Latest news from Y AESU - Expected 
in August is the new FT-757GX all
mode HF transceiver - 160 thru ten . 

KEEP AHEAD WITH 
THE YAESU FT-l02! 
• Bette r Dynamic Range. Total IF Flexib ility 

• New Noise Blanker 

of course plus general coverage RX. 
FM and all options f itted including 
dual VFO's, eight memories, pro
grammable memory scan , full break-

• Commercial Qual ity Transmitter 

T ransm itter Aud io Ta iloring . New VFO Design 

• IF Transmit Monitor. NewTX Purity St andard 

ANCILLARY EQUIPMENT 
SP-102 EXTERNAL SPEAKER/ AUDIO FILTER 

FC- 102 1 .2 KW ANTENNA COUPLER 
FV-102DM SYNTHESIZED. SCANNING EXTERNA L 

FRG-7700 HIGH PERFORMANCE 
COMMUNICATIONS RECEIVER 

YAESU's top of the range receiver. All -mode 
capabi li ty. USB. LS·B. CW. AM and FM 12 mem
ory channels w ith back-up. Dig ital quartz clock 
feature wi th timer. Pictured here with matching 
FRT- 7700 Antenna tuner and FRV-7700 VHF 
converte r. 

FT-708R/208R SYNTHESIZED 
UHF/VHF TRANSCEIVERS 

NC- 7 - Standard charger 

FT-290R/790R 
2m &70cm PORTABLES 

10 memories. 2 VFO·s. LCD display. 
C size battery. easy ca r mounting tray. 
FT-290R 0 .5 low/2.5 high watts 
FT-790R 0.2 low/ 1.0 high watts out 
(incorporates speech compressor! . 

- ------ ---
NC-S - Sta ndard/ quick charger/ DC Power supp ly 

NC-9C - Compact charger 1220-234VJ 

PA-3 - Car adapter 

YM -2 4A - Speaker/ microphone 

FT-480R/780R 
2m & 70cm MOBILES 

in on CW, 100 watts PEP/ DC output 
at 100% duty cycle and all this in a 
package measuring 238W x 93H x 
238Dmm! 

FT-230R/730R 
2m & 70cm FM MOBILES 

.Two independent VFO's . 10 memories 
• Priority function . M emory and ba nd scan 

.1 2.5/ 25K Hz steps 
125/ 100K Hz FT-730RJ 

• Large LCO readout. 

FL-201 0 - 10 watt power amplifier 
for FT-20 S'R 

FL- 701 0 - 10 wa tt power ampli fie r 
for FT-70 SR 

The most adva nced 2 metre and 70 cm mobiles 
ava il able today - USB. LSB. FM. CW full scan I 

channel. 4 memory chan ne l. dual synthesized 
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Simply phone or write and leave the rest to us 

TTET ANTENNA _I I11 SYSTEMS 

AX210N 10 ele. vagi for 2m crossed 
HB 1 OF2T 2 ele. 1 Om mono band beam 
HB10F3T 3 ele. 10m mono band beam 
HB15F2T 2 ele. ISm mono band beam 
H815F3T 3 ele. 1 5rn mono band beam 
He, 5M2 5P VP mini size 1 Srn 2 ele .. 
Het 5M35P VP mini size 1Sm 3 ele . 
H8340 4 ele. tri band beam 10/ 1 5/20m 
HB33SP 3 ele. tri band beam 10/ 1 5/20m 
HB35C Tri band array' 0/ 1 5/20m 
H835T 5 ele . 1011 5/20m . 
MV3BH Vertical for 1011 5/20m . 
MV4BH Vertical for 1 0/15/20/40m .. 
MV58H Ven;cal fa, 1011 5/20/40/BOm . 
MLA4 lOOD antenna 10/ 15/40/80 
5022 Phased 2 ele. swiss quad 2m 
SQV06 6 ele. quagi 2m 
SOV08 8 ele. quagi 2m 
HB2l0S 10 ele. dual driven vagi 2m 
TE214 14 ele. long vagi 2m 
SSl720 9)( 2 ele. (18) slot fed 70cm . 
H823SP 2 ele. tri band beam 1 Of l 5/20m 
SSL2189x2ele.(18)slotfed2m 
TPH2 Phasing harness 2m 
OYUI0 10 ala. quagi 70cm 
50007 70cm 2 ele. phased swiss quad . 
5010 Swiss quad 10m . 
sa 15 Swiss quad 1 5m . . 
YAESU ANTENNAS 
Base 
RSL 145GP t wave base ant. 2m 
ASL435GP i wave co -linear 70cm . 
HF Mobile· 
RSL3.5 
RSL7 .0 
RSL14.0 
RSL21 .0 
RSL28.0 
RSL2A 
RSM2 

VHF Mobile 
RSL145 
RSL145S 
RSL 15055 
RSM2 

RSM4M 
UHF Mobile 

3 .5MHz resonator & whip 
7 .0MHz resonator & whip 
14.0MHz resonalOr & whip 
21 .0MHz resonator & whip 
28.0MHz resonator & whip 
Mast to suit above . 
Gutter mount}Feeder/ PL259 

suit above . 

2m t wave fibreglass whip 
2m i wave steel whip foldover 
2m t wave PL259 shock spring . 
Gutter mountiFeeder/PL259 

IR5L1451 
Heavy duty mag/Feeder/PL2 59 

ASL453S «wave antenna 

ANTIFERENCE ANTENNAS 
VHF Mobile 
TAP3009 
TAP3677 
TAP3002 

UHF Mobile 
TAP3462 
TAP3697 
K220 

i wave 3db snap- in hinged whip 
i wave 3db snap- in shock coi l . 
t wave unity gain snap-in 

hinged whip 

i over i wave 3db 
i over t wave 5db 
Mag mount/Feeder to suit above 

74.95 Inlcl 
51.50 Inlcl 
74.95 Inlc l 
60.66 Inlcl 
93.46 Inlc l 
69.50 Inlcl 

102.30 Inlcl 
222.90 Inlcl 
192.50 Inlcl 
283.95 Inlcl 
278.50 Inlcl 

37.99 Inlcl 
48.90 Inlc l 
63.95 Inlcl 

105.60 Inlcl 
58.95 Inlcl 
45.75 Inlcl 
52.75 Inlcl 
47.99 Inlcl 
74.40 Inlcl 
77 .20 Inlcl 

135.60 Inlc l 
144.79 Inlcl 

17.25 Inlcl 
67.90 Inlc l 
66.99 Inlcl 
97.50 Inlc l 

106.90 Inl cl 

21.20 11.501 
31 .60 11.501 

12.21 10 .501 
11.80 10.501 
11.45 10.501 
11.20 10.501 
11.00 10.501 

5.00 10.501 

10.94 10.751 

12.10 10.501 
9 .25 10.501 
3.90 10.501 

10.94 10.751 
13.25 11.001 

15.50 10.501 

13.00 13.001 
14.56 13.001 

9.96 13.001 

16.86 13 .001 
20.00 13.001 
11.96 12.001 

Antenn •• Variou./Aece .. orie. 
HQl Mini beam 10/15/20m2ele.1 kW 139.00 14.001 

13.001 
14.001 
10.501 

C4 Vertical 1 0/15/20m . . 48.56 
G4MH Mini beam 10/ 15/20 88.00 
KTLM-4 Gutter mount/Cable assy. S0239 6.90 
DATONG PRODUCTS 
PCl 50KHz to 30MHz receive converter 137.42 10.501 

10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 
10.501 

VLF Very low freq. converter 29.90 
FL 1 Frequency agile audio filter . 79.35 
FL2 Multimode audio filter 89.70 
ASP/ A Auto RF speech clipper (YAESU) 82.80 
ASP/B Auto AF speech clipper (TRIOI . 89.70 
075 Manual AF speech clipper 56.35 
RFC/M AF speech clipper module 29.90 
070 Morse tutor 56.35 
A0270 Active dipole RX ant. (indoor) 47.15 
A0370 Active dipole AX ant. (outdoor) 64.40 
MK Morse keyboard 137.42 
OC144/28 2m converter 39.67 
AFA Broadband preamplifier 33.92 
MPU Mains power unit 6.90 
MICROWAVE MODULES 
Transvarters 
MMT28/ 144 10m transverter 
MMT70/ 144 4m transverter 
MMT432/144A 70cm transvener . 
MMT1296/144 23cm transvener. 
MMT70/28 4m transvener 
MMT144/ 28 2m transverter 
MMT432/2BS 70cm transverter 
Linear Amplifiers 
MML28/ 100S 10m loOW linear amp. 
MML 70/50S 4m 50W linear amp 
MML70/ 100S 4m 100Wlinearamp 
MML144/30LS 2m30Wlinearamp. 1-3Win. 
MML 144/ 50S 2m 50W linear amp 
MML 1 44/ 1 OOLS 2m 1 OOW linear 1-3W in 
MML144/ 100S 2m 100Wlinear 10Win 
MML432/50 70cm 50W linear amp. 
MML432/ 100 70cm 1 OOW linear amp. 
MML 1296/ 1 0 23cm 1 OW linear amp 
MML432/30 70cm 30W linear amp. 1 -3W in 
Converters 
MM 1000KB ASC 1 1 morse converter with 

keyboard 
MM4001 RTTY to lV converter 
MM4001 KS RTTY transceiver 
MM4000KB ATTY transceive r with keyboard 
MMC28/144 10m to 2m converter 
MMC50/28 6m to 1 Om converter 
MMC70128 4m to 1 Om converte r 
MMC70/28LO 4m to 1 Om with LO 
MMC432/28S 70cm to 1 Om converter . 
MMC432/ 144S 70cm to 2m converter . 
MMC435/600 UHF AlV converter . 
MMC1296/28 23cm to 10m converter . 
MMC1296/144 1296MHz low noise converter 
MMK 1691/ 137.51691 MHz meteosat converter 
Morse Telkers 

109.95 
119.95 
184.00 
184.00 
119.95 
109.95 
159.95 

12.501 
12 .501 
12.501 
13.001 
12.501 
12.501 
12.501 

129.95 13.001 
85.00 12.501 

139.95 13.001 
69.95 12.501 
85.00 12.501 

159.95 13.001 
139.95 13.001 
109.95 13.001 
228.65 14.001 
199.00 12.501 

99.00 13.001 

99.95 13 .001 
189.00 12.501 
269 .00 12.501 
299.00 14.001 

29.90 11.001 
29.90 11 .001 
29.90 11.001 
32 .90 11.001 
37 .90 11 .001 
37.90 11.001 
27.90 11.001 
34.90 11.001 
69.95 11.001 

129.95 12.501 

MMSl Morse tutor 2 -20WPM Side tone 115.00 (2.501 
MMS2 Morse tutor (advanced) 

6·32WPM + speak back .. 169.00 12.501 
Amateur TV 
MTV435 70cm 20W (PSP) transmitter 
MMC435/ S00 Converter ATV UHF output 
Preamplifiers 
MMA 144V 2m preamp AF switched 
MMA28 1 Om preamp 
MMA 1296 23cm preamp 
Frequency Counters 
MM0650/ 500 500MHz digital meter 
MMD600P 600MHz pre scaler 
MMDP-1 Probe. 
Filters 
MMF144 
MMF452 
Various 

2m band pass 40W max 
70cm band pass 40W max 

MMS384 384MHz signal source 
MMR 15/ 1 0 15db lOW attenuator 
HI-MOUND MDRSE KEYS 
HK702 Up down keyer marble base 
HK704 Up down keyer . 
HK705 Up down keyer 
HK 706 Up down keyer . 
HK708 Up down keyer 
HK80B Up down keyer marble base 
MK704 Twin paddle key er . 
MK705 Twin paddle kever marble base 
MOULD1NGS 
IK Iambic keyer . 

149.00 12.501 
27.90 11.001 

34.90 11.001 
16.95 11.001 
34.90 11.001 

75 .00 11.001 
29.90 11.001 
14.90 10.501 

11.90 11.001 
11.90 11.001 

29.90 11.001 
11.90 11.001 

24.50 10.501 
16.68 10.501 
12 .50 10.501 
13 .75 10.501 
11 .96 10.501 
39.57 10.501 
10 .95 10 .501 
22.00 10.501 

19.95 10.501 

Please send your order direct to Dept. SH at our main address 
below, including carriage charges where applicable and your full 
delive address. 

""'''''''''''''''''''''''''IT': .. m ... .-... Iii • .-" ... un."~ un Carriage charges 
shown apply to UK 

mainland only. 504-516 Alum Rock Road-Birmingham 8 
Telephone: 021-3271497 or 021-327 6313 

Telex:334312 PEILEe G 
Opening hours: 9.30 to 5.30 Tues. to Sat. 
continuous- CLOSED all day Monday. 
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All prices include 
VAT 

Goods by return 

All prices subject 
to alteration without 

notice. 

TOKYO HY POWER 
HC150 HF ATU SWA/Power meter 

200WPEP 62.50 (n/c) 
HC2000 HF 2kW ATU SWA/Power meter 

6 pas ant. switch. 6 to 1 vernier 
high 0 coils 2kW peak 1 kW 
continuous 276.55 Inlcl 

Antenna Rotator. & Ace ... orle. 
9502 Channel master med duty 

up to 8 ele . 57.00 13 .501 
9523 Alignment bearing for 95~~ _ . 15.81 11.251 
KR400 Med/ Heavy duty 

1800 meter 90.85 13.501 
KR400RC Med/Heavy duty 360 0 meter 

Load 200Kg 1 +"-2" masts . 114.94 13.501 
CASTING Lower casting set 15.00 11.251 
KR600RC Heavy duty 360 0 meter 

Load 200Kg Aot600Kg/cm 
B~ke 4000Kg/cm It'' -2 n masts 163.30 13.501 

Antenna Switche. 
SA450 S0239 connectors 1 in 2 out 
SA450N "N" type connectors 1 in 2 out 

Salun. 
8L50A AAK 50 ohm ferrite BALUN 1:1 

1 .8·38MHz 1 kW 
8L· 'OX Salun 2K PEP 1.1 
Dummy Load. 
T30 30W DC 500MHz PL259 
T100 100W DC 500MHz 50239 
T200 200W DC 500MHz 50239 
T210 Wide band lOW 1.2G-2 .4G 
AW05 Pocket AF wattmeter SW up to 

500MHz8NC . 
DRAE PRODUCTS 
DRAE4 4 amp PSU . 
DRAE6 6 amp PSU 
DRAE12 12 amp PSU . . 
DRAE24 24 amp PSU . 
ORAE WM 135-450MHz wavemeter 

"N" Connectors (Silver Plated) 
N58 "N" Male connector AG58 
N8 "N" Male connector AG8 
N308 "N" T adaptor (three female) 
N307 ··W L adaptor (1 ma~e 1 female) . 
N306 ··W Double female adaptor 
N310 ··W Double male adaptor 
N8304 ··W Female to BNC male adaptor 
N402 ··W Plug to S0239 
N403 ··N·· Socket to PL259 
N404 ··N . Socket to S0239 . 

TOKYO HY POWER 
HL32V VHF 30W linear 1 -5W drive 

HI-LOW output .. 
HL82V VHF linear preamp output meter 

2 - 12W in 35-85 + out 
HL160V VHF linear preamp output meter 

1- 10Win 160W+ out . 
HL45U UHF linear preamp 2 - 1 5W in 

10-45Wout 

YAE:>U 
YH55 Headphones Low Z 
YH77 Lightweight headphones Low Z 

SWR!Powar Meter. 
YAESU 
YS200 
YS2000 
Other Makes 

. AF2000 Twin meter 3.5 - 150MHz F/Scale 
200/2000W 

YM 1 X Twin meter 3 .5-150MHz F/ Scale 
120r120W 

9.75 10 .501 
12.75 10.501 

12.88 11.501 
11.52 11.501 

6.61 10.501 
20.12 11.001 
31.36 11.501 
24.50 10.751 

19.75 11.001 

30.75 12.001 
48.00 12.501 
74.00 13.001 

105 .00 14.001 
27.50 11.001 

2.25 10.251 
2.40 10.251 
2.40 10.251 
2.40 10.251 
1.90 10.251 
2.50 10.251 
2.10 10.251 
2.05 10.251 
2.00 10.25) 
1.80 i£:.251 

53.50 (n/cl 

144.50 (n /cl 

242.40 (n /cl 

119.75 (n/cl 

10.00 10.501 
10.00 10.501 

52.90 Inlcl 
69.79 (n /cl 

18.25 11.001 

14.99 11.001 

COMPUTERS 
Commodore 64 . 64K . sprites. sounc1 chip etc 
Vic 20 ... C2N datasett + intro to base part 1 

.. 4 games. Special price 
Commodore 1 54t 1 74K disk drive 
Vic 3K ra m pack . 
Vic OK ram pack 
Vic 16K ram pack 
Vic 20 reference guide 
Commodore 64 reference guide 
C2N datasett . 
Spectrum 48K . 
Spectrum 16K . 
ZX Printer 
Plus selection of software for all models. 

343.85 (n/c~ 

139.99 13.001 
299.00 tn/c~ 

29.95 10.251 
44.95 10.251 
74.95 10 .251 

9 .95 10.25 1 
14.95 10.501 
44.95 11.751 

129.95 11.751 
99.95 11.751 
39.95 10.50) 

1 ~ terms readily ~
' i"ll.<lj or attractive H .P 

1111,,,,,,11, \", . ~, ~ available for on ~ 

the · spot transactions Full demon
stration facilities . Free Securicor delivery . 
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TS830S 
£697inc 

You'll find all you need at Photo 
Acoustics. We can offer help and adVice, 
the chance 10 Iry oul the gear and 
financial facilities too. We offer 
Creditcharge Instant Finance and 
accept Access and Barclaycard. Part 
exchange welcome. 
Come and see us: Derek G3TGE, Roy 
G3TLE & Kerry G61ZF - or phone 
0908610625. 

BY 'POPULAR 
DEMAND 

TS530S 
£595inc 

TS430S 

£736 inc. 

A superb radio from Trio that offers all band coverage, true frequency readout 
on all modes, variable bandwidth and passband tuning, rugged and reliable 
6146B valves in the P.A., top quality construction and design coupled with the 
Trio reputation for giving you the best equipment at a reasonable price. 
This set has far too many features to list in such a small space so send a S.a.e. 
for full details. 

TS530S 
Designed as a little brother to the T5830S, the TS530 uses the same PLL system, 
the same RF boards, the same readout system and many other features of the 
830, but not the variable bandwidth fadlity. You Slilll have the famous Trio I.F. 
shift system for dodging the ORM. 

~~:;~a~gsrg~is:;'~~r~nti~9m;~~~nmi~~~~i~f.i6B1EfPA t~al~.;~;~~ncluding the 
intermod, low power tune up, digital readout shows true frequency at all times, 
VOX built in, CW sidetone, speech processor, noise blanker, etc etc. 

TS430S 
The Trio TS430S is a compact high performance solid-state transceiver that 
covers all the WARC bands from 160 to 10 metres - with SSB, CW, AM and the 
option of an FM add-on unit. 
As an added bonus the 430 incorporates a 150kHz to 30MHz general coverage 
receiver for world wide reception. 
Some of its features are 8 memory channels with memory scan, notch filter, IF 
shift and dual digital VFO's. This is certainly one of the most exciting pieces of 
equipment that we have come across for a long time. Come in and try it for 
yourself . 

••••• See the Professionals ••••••••••••••••••••••••• 

Photo Acoustics Ltd. 
• OF NEWPORT PAGNELL • 

~
_.ov.c 

T MIO 

..~" If 

Four minutes from the Ml. Exit June. 
14. Head for the High St., Newport 
Pagnell. We're at No. 58. Parking at 
rear, opposite, or round the corner 
in Silver SI. 

THE 2m switched 

10 

0\ c: o ..c: 

-11'1 
o -

preamplifier 
mu Tek limited's SLNA 144s is the better 
alternative to the previous generation of 
in-line, rf-switched 2m preamplifiers. 

• Low noise : 
Noise measure of O·9d8 typical 

• Gain: 
15dB typical 

• Bandwidth: 
144-146MHz ± 1 dB, more 
than 45dB rejection at 130 and 
160MHz. Compare this with the 
older generation! 

• Power Handling: 
IOOW t;"ough power 

.Advanced switching control: 
• rf sensing with switch 
selectable 'fast' and ' hang' 
modes! 
• single line ground to 
transmit control for hard 
switched applications 
eliminates annoying relay noise 
experienced with other 
amplifiers! 
• rf over-ride of hard-switching 
function to prevent expensive 
accidents ! 
• straight-through operation 
with power off. Failsafe! 

• Power and control connections: 
via feedthrough capacitors
minimises supply-line pick-up 
and noise problems. 

• RF connectors: 
500 BNC 

, • Case: 
Diecast, size 50 x 100 x 25mm 
(excluding connectors) 

• Plus internationally acclaimed 
muTek quality! 

Price: £37,10 (p&p £1.20) inc VAT 

lilllited - the rf technology company ~ 
Bradworthy, Holsworthy, Devon EX22 7TU (0409 24) 543 

Understandably 
Britain's most popular 

and relied-upon 
suppliers of 

SEMI-CONDUCTORS 
I.C.s 

COMPONENTS 
COMPUTING EOUIPMENT 

TOOLS, BOXES, CONNECTORS 
and much. much more 

OUR SUMMER PRICE LIST TELLS ALL 
Send for your FREE copy by return 

BEITER PRICES, BETTER CHOICE, BETTER SERVICE 
Don't forget to mention PRACTICAL WIRELESS with your request. 

ELECTROVALUE L TO, 
Head Office, Mail Order Dept and Shop 

~el!~;oundee~:~:! (~'¥Se~7e~; G~::~;,~\~j~3:03~i-~I~~~~: 
Also in Manchester for personal shoppers at; 

680 Burnage Lane, Burnage, Manchester M19 1NA. Telephone 061-432 4945 
EV Computing Shop -

700 Burnage Lane, Manchester. Telephone 061-431 4866 

Practical Wireless, September 1983 
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40 Channels/2 Positions. 
Monitor 20 channels at a time 
by use of a two-position switcl,"\.~ 
for a total of 40 channels. 
7 Bands. Your coverage inclu 
Low, High, UHF and UHF-T public 
service bands, the 2-Meter and 
70 cm Amateur bands, plus the 
Aircraft communications band. 
AC/DC. Operates at home or 
in authorized vehicle. 
Direct Channel Access. 
Advance directly to a 
desired channel. 
Patented Track Tuning. 
Provides full sensitivity 
even to band edges. 
Patented Selective 
Scan Delay. 
Adds a two-second 
delay on desired chan 
to prevent missing transmissions 
when "calls" and "answers" are on 
the same frequency. 

Aircraft Search. Push a single button to 

Scan new 
horizons. 
The Bearcat© 20/20 automatic 
scanning radio monitors 40 
frequencies from 7 bands, 
including aircraft. A two-position 
switch, located on the front 
panel, allows monitoring of 20 
channels at a time. 

Besides coverage of the four 
public service bands (Low, High, 
UHF and UHF "T"), the Bearcat 
20/20 receives frequencies in 
the 2-Meter and 70 cm Amateur 

\\"\i<I!lo= .. -,,:=~ bands and the AM Aircraft band. 
In addition, the Bearcat 20/20 
searches the aircraft or marine 

~== bands at the press of a button. 
Other features include automatic 
search, patented selective scan 
delay, priority, automatic 
lockout, patented track tuning, 
decimal display, direct channel 
access, switch for choosing AM or 
FM reception and AC/DC 
operation for home or mobile use. 

Totally programmable, the 
Bearcat 20/20 scans new horizons. 

J BPOhCOt- £258.75 
20/20FB Securicor Delivery £6.90 

Automatic Lockout. 
Skips the channels 
you're not'currently in
terested in, for a faster 
scanning cycle. 

Decimal Display. The large 
decimal display shows chan
nels and frequencies, as well 

features selected. 

/C:ry!.talless. No channel cry
to buy. Ever. 

Lets you sample a 
designated frequency - on 
Channel I - every two 
seconds. 

Automatic Squelch. Factory 
set automatic squelch for 
easier operation, or manual 
squelch for close adjustment. 

Dual Scan Speed. Scan either 
5 or 15 channels each second. 

Manual. Allows direct chan
nel access. Advance directly 
to a desired channel or step 

Marine Search. Search the entire VHF one channel at a time. 
search the Aircraft band for any activity. Marine band by pushing a single button. 

Specifications: Frequency range: 66-88 MHz Low Band, 118-136 MHz Aircraft, 144-148 MHz 2-Meter Amateur, 148-
174 MHz High Band, 421-450 MHz 70 cm Amateur, 450-470 MHz UHF Band, 470.0125-512.450 MHz "T" Band. Power 
requirements: 220 Vac. 50/60 Hz, 20 Watts, 13.8 V dc. 9 Watts. Audio output: 2.0 W rms. Sensitivity: 0.4 /LV for 12dB 
Sinad on L & H bands. UHF bands slightly less 1.0 /Lv for 10dB SIN 60% modulation on Aircraft band. Scan rate: 5 or 
15 channels per second. Jacks: External power; external speaker, AC/OC. Antenna: Telescoping Accessories: 
Mounting bracket and hardware; DC cord (both included). Weight: 5 Ibs. Size: 10i'W x 3~"H x 8"0. 

Aircraft, marine and public service-all within pushbutton reach. 

I~ RADIO SHACK L TO ~~NBDR~NA~~~~!: GARDENS. r;; 
!~I (Just around the corner from West Hampstead StatIOn on the Jubilee Lme) 

Giro Account No. 588 7151 Telephone 01·624 7174 Telex 23718 
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RST 
MAIL ORDER CO. 

lan~x Su\ties Ltd., 
hmax ouse. 

159 Fallsbrook Road, Snatham, SWI6 6EO. 
SPECIAL EXPRESS MAIL ORDER SERVICE 

£1.75 
EMS7 2.50 PYBI I.SO 6ANBA 3.50 1:Q7 3.75 

ADI EN91 7.05 PYB2 1.50 6A~ 2.25 6SA7 3.00 
cm 4.00 EY51 2.75 PYB3 1.25 6A 3.50 6SC7 2.75 
OY86f 1.50 EYB6 1.75 PY88 2.00 6AS6 B.66 ~~7 3.25 
OYBO 1.50 EY88 1.75 PYSOOA 4.00 6AS7GA 8.75 3.SO 
E88CC 7.46 EYSOOA 3.00 PYBOO I.SO 6AT6 1.25 6SL7GT 3.00 
EI80F 9.90 EZBO I.SO PYBOI 1.50 6AU5GT 5.00 6SN7GT 3.00 
E810F 21.21 EZBI I.SO 88V02~ 16.50 6AU6 2.50 6SS7 2.75 
EA8C80 1.25 GysOI 3.00 V03·10 6AweA 3.75 6SG7M 2.50 
EB91 1.50 GZ32 2.50 14.10 6B7 3.25 6U8A 2.25 
EBF80 1.50 GZ33 4.75 QQV03·20A 688 3.25 6V6GT 2.25 
EBF89 I.SO GZ34 3.00 48.38 6BA6 1.50 6X4 2.00 
EC91 8.00 GZ37 4.75 QQV06-4OA 6BI1I7 5.00 6X5GT U~ EC03 4.50 KT61 5.00 48.38 6BE6 I.SO 75CI 
EC05 4.50 KT66 8.00 QV03·12 6.80 6BH6 2.50 B5A2 H5 
ECC81 1.75 KT77 8.00 RIB 9.24 

~~6 2.25 toe I 6.00 
ECC82 1.75 KT88 15.00 RI9 2.SO 2.00 15082 6.SO 
ECC83 1.75 N7B 15.00 SP41 6.00 6~A 3.SO 1~8E~ l:M ECC8S 1.75 OAl 3.25 SP61 4.00 6BR 6.00 
ECC88 2.10 OB2 4.35 Ul9 13.75 6BR8A 3.50 IlAX7 1.75 
ECC91 8.93 00 2.50 U2S 2.50 6BS7 6.00 12BA6 2.SO 
ECF80 1.55 003 2.SO U26 2.50 6BW6 6.00 12BE6 2.SO 
ECH3s 3.00 PC86 2.50 U37 12.00 6BW7 I.SO 12BY7A 3.00 
ECH42 3.SO PC88 2.SO UABC80 1.25 6BZ6 2.75 12HG7 4.SO 
ECHSI 3.00 PC92 1.75 UBF89 1.50 &a H~ 30FLI/2 1.38 
EClBO I.SO PC97 1.75 UCH42 2.SO 30P4 2.SO 
EClH.! I.SO PC900 1.75 UCHSI 2 .50 6CB6A 2.SO 30PI9 2.SO 
ECLB3 3.00 PCF80 2.00 UCLB2 1.15 6C06GA 5.00 30Pll3 1.80 
EClB6 1.75 PCFB2 1.50 UCLB3 2.75 6Cl6 3.75 30PLl4 1.80 
EFl7A 5.00 PCFB6 2.50 UFB9 2.00 6CH6 1l.00 75CI 4.50 
EF39 2.75 PCFBOI 2.SO UL41 3.50 6CW4 8.00 BsAl 4.45 
EF41 3.50 PCFB02 2.50 UL84 1.75 606 1.75 goc1 8.00 
EF42 4.SO PCFBOs 1.70 UY41 2.25 ~ffiS 6.00 15082 6.SO 
EFSO 2.50 PCFB08 1.70 UYBs 2.25 3.00 150C2 3.lS 
EFS4 5.00 PCHlOO 3.00 VRIOs330 2.50 ' 6EHs 1.85 IsOC4 6.00 
EFss 3.SO PCLB2 2.00 VRI SO/30 2.SO 6F6 3.00 s72B 30.00 
EFBO 1.75 PClBl 3.00 Z7S9 25.00 6Gk6 2.75 BOs 45.00 
EF86 1.75 PCL84 2.00 ZB03U 19.00 6H6 3.00 B07 

1m EFtI 2.95 PCLBs 2.50 2021 3.25 6HS6 3.n S11A 
EF92 6.37 PClB6 2.50 3B2B 40.00 

.~ 
4.50 S12A 1833 

EFIB3 2.00 PCL80S 2.50 4CXlSOB 40.00 66 B.93 BI3 125.86 
EFI84 2.00 POSOO 6.00 sR4GY 3.50 67 4.75 866A 20.03 
EH90 1.75 PFLlOO 2.50 sU4G 3.00 6B6A 5.00 B72A 20.00 
ELl2 2.50 PLl6 2.50 sV4G 2.50 931A IB.SO 
ELl3 4.00 PLBI 1.75 sY3GT 2.SO 6S6C 6.00 2050 7.00 6 4N 2.50 ELl4 3.00 PLB2 1.50 SZ3 4.00 

6K6GT 2.75 ~763 4.SO 
ELl6 2.50 PLB3 2.50 SZ4GT 2.SO 5814A 4.00 
ELBI 5.25 PL84 2.00 6/30Ll 1.75 6K7 3.00 5842 12.00 
EL84 2.25 PLS04 2.50 6AB7 3.00 6KB 3.00 6080 14.00 
ElB6 2.75 PLS08 2.50 6AH6 5.00 6K06 7.00 6146A B.25 
EL91 9.69 PLS09 6.00 6AKs 5.99 6L6G 3.00 61468 8.25 6L6GC 3.00 EL95 2.00 PLSI9 6.00 6ALS 1.50 6L7 2.50 6B838 8.25 
EL360 8.50 PLB02 6.00 6AM6 6.02 6LQ6 7.50 6973 4.00 
EMSI 2.50 PY33 2.SO 6AN5 4.75 7360 10.00 

Open daily to caller>: Mon·m 9 .. m.·s p.m. 
7586 12.00 
7587 18.50 

VaNes. Tubes and Transistors . Closed Saturday 
Terms C.W.O. only. allow 7 days fOf" delivery. Tel. ol./,n 2424·7. Prices correct 

Prices excluding Quotations for any types not listed SAE. T ek!x when going 
VAT add 15% Post and packing SOp per order 946708 to press 

~'" ---- ---
"'~ I~i~ 

I 
I 
I 
I 
I 
I 
I 
I 

FT 1 02 ONLY £695 

All modes (FM optional) - All bands - 100db dynamic range -
Variable bandwidth - I.F. shift - Adjustable noise blanker -
Three 6146B's - Facilities for checking TX I.F. signal- Mic amp 

+ many more features. 

Hurry as this price is for a limited period only! 

NEW CONFIDENTIAL FREQUENCIES BOOK 
This all new edition of the world-acclaimed "Confidential Frequency 
List" is bigger and better than ever with 30% more stations li~ed, over 
9000 between the international broadcasting and amateur radiO bands, 
in the 4-28 MHz range. In addition to listings by frequen~, there i~ a new 
reverse listing by callsign as well as freq~ency for easier locatiO,;!. All 
listings reflect present and post-WARC asslgn~enlS .. ~ complete Ii~ of 
Coastal CW stations plus Embassy, Aeronautical, Military, Time SlgS., 
Feeders, Volmet, Fax, Interpol. and more. All with new details on 
schedules, emergency channels, alternates, and many more never· 
before published IDs. 

Available by post from: 

•• AIIA,.EUR 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BORING 
BORING 

BORING 
III III lll! 

That little word just about ~ums up the desperate cry 
from the hills warning radio amateurs yet again about the 
perils of putting their money into KENWOOD equipment . After 
seven years of trading in the products of the TRIO-KENWOOD 
CORPORATION our customers know that such wails of woe 
mean only one thing - fear of competition . 

Consider just one fact . KENWOOD is the normal brand 
name used throughout the world . TRIO is the name chosen for 
copyright reasons, and convenience, in this country alone. 
Just how convenient is reflected in the difference in price! 

Wins ton Churchill could have been summing up this very 
situation when he said, "You can fool some of the people all of 
the time ... and all of the people some of the time ... but you 
can't fool all of the people all of the time". Perhaps others should 
take note. 

I~ . 
~1,.~'4-\~ Special bargain prices still I sl,.~~ available on selected YAESU items 

.. FC-902 ATU, 9·band, swr/pwr etc 99.00 
SP·901P Phone patch speaker 39.00 

FTV-l07 2m transverter 99.00 

FTV-901 2m transverter 149.00 

FV-l01DM DigitalVFO 129.00 
FV-l07 

NC-7 

VFO 39.00 

24.00 

Speaker 19.00 

Same-day dispatch on orders 
received by middav, with delivery by 
Securicor or Insured Post at our option. 

Mail order terms are carriage·free 
to mainland UK on orders £100.00 

or over. £1.00 per item please 
towards carriage/packing on 
orders under £100.00. 

All prices include VAT and are correct as 
we go to press. However, we reserve the right to 

vary them if forced to do so bV the time this advertisement 
appears. Phone for up-to-date information, or send SOp 

for our full Stock list. ~: . ' . . ' I 

CREDIT CARD SALES BY TELEPHONE. 
HP AVAILABLE, INCLUDING INTEREST· VISA 
FREE TFRMS-PHONE FOR DETAILS. 

373 UXBRIDGE ROAD. ACTON. LONDON W3 9RH 
Tel: 01-9925765/6/7 Just 500 yards east of Ealing 
Common station on the District and Piccadilly Lines 
and 207 bus stops outside. 

I 136 GLADSTONE STREET. ST HELENS, MERSEYSIDE 
Price: £8.95 Tel: 0744 53157 Our North West branch run by Peter (G4 KKN), 

AMATEUR RADIO EXCHANGE 
373, UXBRIDGE ROAD, LONDON, W3 9RH 

I just around the corner from the RugbyBround. 
Update £2, p&p £1 Closed Wednesday at Acton and Monday at St Helens, but 

Payment by: VISA/Access/chequeJP.O. use our 24-hour Ansafone service at either shop . ... ---------- ---------12 Practical Wireless, September 1983 
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IIADIO EXCHANGE 
7-.. ------,' 

FT980CAT 

FTl02 

FT ONE 
fTl90R 
FTlOllFM 
FTlOIIDFM 
FC!Ill 
SP901 
Fl2100z 
Fm 
FP707 
fC707 
MR7 
MMB2 
FRG7700 
MEM7700 

fRV1100A 
FflV77008 
fRV771X1C 
fRV17000 

fRmoo 
FFI 
FT480R 
fP80A 
fTl80R 
FT290RO 

NC11C 

ese 1 

MMB 11 
F1208R 
Ne9C 
FT70BR 
YH51 
Yt-!77 

IC740 
IC720A 
IC7l0 
ICRIO 
PS15 
TC271 
IC21E 
ICZ91H 

1C2E 
IC4E 
ICLl 2 l 
ICHM9 
ICCPl 
ICBP2 
ICBPl 
ICBP4 
ICBPI 
ICDCl 

TSlJOS 
TS9JO 
TS1305 
ATll0 
TR2100 
HC10 
OMOl1 
R600 
R2000 
TW400 

AR3000 

AS32l20 

ATC720 
ATC720SP 

SX200N 

I MK4000 

BC100FB 

8Cl10FB 
BC2tl2O 
BC250FB 

THETA 9000E 
THETA 550 

UC70 
2MIOW 
2M 100W 
MR 150VV 
MR 210W 

YAESU 

· 1199.00 
NEW all mode transceiver with 
AM/CW/FM/SSBI AFSK .. . 
l6D·l0M 9-8and Tranceiver . _ ............ NEW&99.1lI 
Gen. Coverage Transceiver 
70em all -mode pOItable .. 
160 · l0m g ·Band Transceiver. 
l60 · l0m g ·Band Transceiver .. 
9-Band atu, swr/pwr ete 
External speaker. 
g-Band 1200W linear 

8 Band solid stale 1 OOW .. 
230 volls AC power supply .. _ . . 
Aerial tuner (unbalanced only) 
Metal rack fOI above 
Mobile mounting bracket.. 
SSB f AM / FM recvI . dig . readou1. 
Memory unit for above . 

CONVERTERS FOR ABOVE 
118-150MHz 
SO-60MHz & l1B·150MHz ... 
140-110MHz ... 
70-80MHz & 11 8-150MHz ... 

. . .. NEW 134;.00 
.. . NEW 3119.00 

535.00 
599.00 

.. SPECIAL 99.00 
. ll.OO 

· .415.00 
469.00 

. . 99.00 
85.00 
15.70 
16.00 

319.00 
.90.00 

, 78.45 
••..•... 84.10 
..... .14.15 
· .. BO.90 

.42.00 Receiver aerial tuner 
LF filter for above 
2m a11 -mode transceiver .. 
230V AC power supply .. 
70cm all · mode transceiver 
SPECIAL 1983 version Wilh 

........ . 9.95 
............. '365.00 

.. ... ............. 63.00 
. ... '399.00 

AREmoos ... :~:.:::.:::::::::::: .:::: ::: :: :::.:: : : ::::::::.: ::.: . :::: .:. '.~::: AC charger _. 
Callying case .. 
Mobile mounting bracket 
2m synthesized portable FM 
AC charger .. 
70cm hand held .. 
Headphones, low Z 
lightwf!ight h/ phones. Iow Z 

ICOM 

. .... l.45 
.. ...... .. 22.21 

· .199.00 
. 8.00 

· . . 209.00 
10.00 
10.00 

Muftimode H.F. transceiver inc. FM bo<lrd . 
HF transceiver-and gen . cov. rec . 
HF mobile fransceiver 8 -band 

.. .169.00 

.849.00 
.. 599.00 

New multimode receiver .. 
Power supply for nOA . 
2m mulimode base slation 
2m synth compact 25W mobile 
2m multimode mobile 25W 
2m FM synthesised handheld . 
70cm hand held 
Soft cases .. ......... . . .. . 
Speaker 1 microphone .. 
Car charging lead . 
6V Nicad pack for IC 2E .. 
9V Nicad pack for 1C 2E .. 
Empty case for 6 "I( AA Nicads 
11.5V Nicad pack for IC 2E 
12V adaptor pack for le 2E 

TRIO-KENWOOD 
Gen. coverage multi·mode 
Gen. coverage transceiver 
a·Band 200W pep 
100W antenna tuner . 
2m FM synthesised handheld .. 
Digital desk World Clock 
Dip meter .. 
Gen . coverage receiver 
Gen. coverage receiveL .. 
Unique dual-band 2m170cm 
mobile/base station .. 

SCANNING RECEIVERS 
ARE Communications 
no channel synthesised 
air band leceiver 
Fairmate 
VHF / UHF scanning receiver . 
air band / military / police 
FOK Air Band 
no channel air band handheld 
Professional verSion 01 above .. 
JIL 

.. . . 499.00 
. . .. .. 109.00 
NEW 569.00 

219.00 
.. 419.00 

.. .. . 169.00 
· . 189.00 

4.25 
...... 15.00 

. l.75 
· . ll.oo 

2l.00 
.6.95 
".00 
. 9.75 

. NEW699.1Il 
... NEW 1100.00 

. 425.00 

.. 79.00 
217.00 
. 58.75 

69.00 

.. 2ll.00 
· .. 395.00 

· P.OA 

99.00 

.. 149.00 

· 119.00 
. 189.00 

16 channel memory. synthesised AM / FM .. 219.00 
Maximal-Mickey 
8 channel memory. 70 SOMHz. 
140-176MHz. synthesised 
Beareat 
16 channel memory. synthesised. 
nandheld . 
10 channel memory. synthesised .. 
20 channel memory, AMI FM, synthesised 
50 channel memory. synthesised ... 

TONO 
RTTY CW ASCII. Tx . Rx 
RX only 

AMPLIFIERS 
430MH7 55W I preamp 
144MHl 30 50W 
144MHI IOOW ! preamp 
144MHI 130 150W ' preamp 
144Mlfl 250W ; [lleamp .. 

TASCO 

.99.00 

. . .. 341.00 
. . 1".90 

· .. 269.00 
. .... 289.00 

. .. 669.00 
299.00 

159.00 
69.00 

. . 119.00 
169.00 

. 325.00 

TeleReader CWR685 RTTY I CW ; ASCll. . 
TeleReader C.WRti10£ As abo\le Rx only .. 
TeleReader CWR610E Basic unit 

. 169.00 
345.00 
189.00 

TOKYO HY-POWER 
HL32V VHF 30W linear I -5W dlive 

HI · LOW output.. SJ.50 
HL82V VHF linear preamp output meter 

2 ·12W in 35-85 -t out .......... 144.50 
HL160V VHF linear preamp output meter 

I - lOW in lGOW -t out.. ... . .. .......... 242.40 
HL45U UHF linear preamp 2 -15W in 

10·45Wout ... 119.15 
HC150 HF ATU SWR / Powcr meter 

20DW PEP .. 62.50 
I-IC2000 HF 2kW ATU 5WA / Power meter 

6 POS anI. switch . 6 10 1 vernier 
high 0 calls 2kW peak 1 kW 
contlllUOUS ... . ... 276.55 

HI-MOUND MORSE KEYS 
HK702 Up down keyer marble base.. . 24.50 
HK704 Up down keyer . . . 16.68 
HK705 Up down keyer .. .... .................. . . ...... 12.50 
HK706 Up down keyer .. .. 13.15 
HK70B Up down keyer.. " . .. ...... ..... 11.96 
HK808 Up down keyer marble base.. . ........ 39.57 
MKn4 Twin paddle keyer ............. . ............. 10.95 
MK705 Twin paddle keyer marble base .. ..... ............. 22.00 

BNOS ELECTRONICS 

12 / 6A Power supply, 13.SV.6 amp fully protected ............ 48.)) 
12 / 12A Power supply. 13 .av. 12 amp, fully protected. . .. ffi.40 
12 / 24A Power supply, 13.8V.25 amp, fully protected. 115.45 
12 / 40A Powel supply, 13.8V.40 amp, fully protected.. . . 225.40 

ORAE 
FULLY PROTECTEO POWER SUPPLIES 

4 amp . )).15 6 amp ... 49.00 
12 amp. 74.00 24 amp. . .. . ...... 105.00 

VHF Wavemeter 130 / 450MHz 
Morse Tutor 

... 21.50 
.. .. . 49.00 

ELH 210 
ELH 720 
EMR 400 

AX210N 
HB10F2T 
HB10FlT 
HB11F2T 
HB11FT 
HB11M21P 
HB11MlIP 
HB34D 
HBllSP 
HBlIC 
HBlIT 
MVlBH 
MV4BH 
MVIBH 
MLA4 
S022 
SOY06 
SOY08 
HB210S 
TE214 
SSL720 
HBllSP 
SSL21B 
TPH2 
OYU 10 
50007 
5010 
SOil 

SA410 
SA410N 

KR210 
3502B 
KR 400RC 
KR 600RC 

BYl 
BY2 
BYl 
lA lA 
lA 2A 

2D2HD 

202HM 

MS10 

SP200 
SPlOO 

ALlNCO 
2M RF amp 3W in / 30W out. 
70cm RF amp lW in / IOW ouL 
Rotator - heavy dutv .. 

TET ANTENNAS 
10 ete. yag i for 2m crossed .. 
2 ele. 10m mono band beam. 
3 ele. 10m mono band beam. 
2 ele . 15m mono band beam 
3 ele. 15m mono bamf beam 
VP mini size 15m 2 ele 
VP mini size 15m 3 etc .. 
4 ele. Iri band beam 10 / 15 / 20m .. 
3 ele. tri band beam 10 / 15/20m 
Tri band array 10115 / 2001 .. 
5 ete. 10 / 15 / 20m .. 
Vertical for lO / 15 / 20m. 
Vertica l for 10 / 15 /40m. 
Vertical for 10 / 15 /20 /40 /80m .. .. 
Loop antenna 10115 / 40 180 .. 
Phased 2 ele. swiss Quad 2m. 
6 ele. quagi 2m . 
8 ele. quagi 2m .. 
10 ele. dual driven vagi 2m . . 
14 ele. long yagi 2m. 
9 x 2 ele. (18) slot fed 70cm 
2 ele. tr; band beam 10i15 120m 
9 ·~ 2 ele. liS) slot fed 2m .. 
Phasing harness 2m 
10 ele. quagi 70cm 
70cm 2 elc. phased !iwiss Quad .. 
Swiss quad 10m 
Swiss quad 15m . 

ANTENNA SWITCHES 
S0239 connectors. 1 in. 2 Ollt . . 
N·type connectors. 1 in, 2 out 

ROTATORS 
Kenpro Lightweight 1 1 ~ .. mast.. 
Colorotor (Med. VHF) 
Kenpro - inc . lower clamps .. 
Kenpro - inc . lower clamps 

BENCHER 
Keyer Paddle (black base) 
Keyer Paddle (chrome base) . 
Keyer Padqle (gold plated). 
Balun 3·5 30MHz for dipoles 
Balun 14 30MHz for beam ant.. . 

. .. 39.00 
.59.00 

.. 89.1Il 

.. 14.95 
. ...... 51.50 

... . 74.95 
· .60.66 

9l.46 
· .69.50 

.. .. 102.:Jl 
... . .. 222.90 

192.50 
. 283.95 
· 278.50 
.. 37.99 

48.90 
... 63.95 
.. 105.60 

. ... ... 58.95 
. 45.75 

.. 51.75 

. 47.99 
74.'10 

.. n.20 
... ... .. . 135.60 

.. . . '".79 
... ... . ... 17.25 

67.90 
. 66.99 
. 91.50 
. 106.90 

· . 9.75 
. . . 12.75 

.. 411.00 
.56.60 

. P.O.A. 
... ... .. P.D.A. 

35.84 
. 43.71 

92.00 
..... 11.00 

11.25 

ADONIS MICROPHONES 
Head sel mic with control box 
and let head 
Headphones unit. fet mic with 
control box 
Mobile speaker and message pad, 

WELZ PRODUCTS 

· . 29.00 

39.\:'" 

16.15 

1.8 160MHz 20·200W 1kW PWR , SWR Meter.69.95 
1.8· 150MHz 20 -200W 1kW PWR I SWR Meter .97.00 

SP400 13D50DMHz 52D ·15DW PWR I SWR Meter .. 69.95 
SP600 l.B ·50DMHz 2D ·1 OD ~2kW PWRISWR Meter . 97.00 
SPIIM I.S·160MHz 5 ·20~200WW PWR ISWR 

Meter.. . ........ 35.00 
SP41M 130MHz·470MHz POWER I SWR Meter ....... 51.00 
Sp·l0X Compact version of SP15M ....................... 24.45 
SP250 I.B ~6DMHz 20·2DO·2kW ... 49,50 
SP310 1.S ·500MHz 5 ·20~2kW .. ............. ... ......... 59.95 
5P380 Compact version of SP300 (200 watts maxi . 49.00 
AC38 3S30MHz ATU 4DOW PEP (S bands!. ... 65.00 
CT15A 15·50w dummy load. (PL2591. ............ ... 1.95 
CT15N 15·50w dummy load. ('N' plug}... . .. . ....... .13.95 
CT150 150/400w dummy load. Rated 250MHz 

(S02391 .. 35.50 
cnoo 300 / 1 kW dummy load 250MHz (50239) .... 49.50 
CT03N 3W dummy load 1.3GHz ('N' socket). .... lUX! 
CH20A 2 way coax switch 1 kW 900MHz (50239) .. . 17.95 
CH20N 2 way coax switch 1 kW 1.3GHz ('N' socket) .31.95 
TP05X 50·500MHz power meter w ith load ............ 1195 
TP25A 50·500MHz 25W power meter with load ..... 17.50 
TP20G 30·1500MHz power meter with load .. .. ....... I3S.00 
CA35A Static discharge protector. DC 500MHz 300w 

S0239 ....... ............................................ 10.75 
CA23N Static discharge protector DC 1500MHz 300w 

'N'.. . ......... 11.60 

MICROWAVE MODULES 
MMT 144 /28 2M Transverter for HF Rig ... .. . ............... 109,95 
MMT 432 1285 70cm Transverter for HF Rig .................. 159.95 
MMT 432 1144R 70cm Transverter for 2m Rig . . . .... 1".00 
MMT 70 128 4m Transverter for HF Rig . . . ... 115.00 
MMT 1296i144 23cm Transverter fo r 2m Rig .................. 184.00 
MML 14t1 /30L5 2m 30W linear Amp (3WI / PI. ................ ~.95 
MML 144 ,505 2m 50W linear Amp (lOW1 / P)' ................ 85.00 
MML 144 11005 2m lOOW linear Amp (10Wl / Pl.. . ..... 139.95 
MMl432 i 20 70cm 20W linear Amp t3W l / PI. . . ...... 85.00 
MML 432 ,50 70cm 50W linear Amp ................... . ...... 109.95 
MML432:'l00 70cm 10 / 100W linear Amp. . . 22165 
MM 2001 RTTY to TV converter. ............... 189.00 
MM 4001 RTTY transceiver.. . ..... 269.00 
MM 400KB RTTY transceiver with keyboard.. . 299.00 
MMC 50 128 Gm converter to HF Rig. . ........ ......... 29.!II 
MMC 70 /28 4m con\lert er to HF Rig. . .. 29.!II 
MMC 144 /28 2m converter to HF Rig . 29.!II 
MMC 432 /285 7cm converter to HF Rig.... . ...... . 17.!II 
MMC432 11445 70cm converter to 2m Rig. . .... 37.!II 
MMC 435 .1 600 70cm ATV converter. . ........ 27.!II 
MMK 1296 . 144 23cm converter to 2m Rig. . .. 69.95 
MMO 050 /500 500MHz dig. frequency meter .......... 75.00 
MMO 600P 600MHz prescaler .... . .... . .. . ... ....... ....... 29.!II 
MMOP 1 Frequency counler probe. . . . ....... 14.90 
MMA 28 10 meter pre amp.. ........ .. ....... 16.95 
MMA 144V 2m RF switched pre amp ...... 34.!II 
MMF 144 2m band pass filter....... . . 11.90 
MMF 432 70cm band pass filter .. . 11.90 
MM5 1 The morse talker.. 115.00 
MM5 2 Advanced mor<;!'! trainer .. . .. .. ..... 169.00 

DATONG 
PC} Gen . Cov. Converter HF on 2m.. . .. 137.42 
VlF Very Low Frequency Converter. . . .. 29.!II 
Fll Frequency Agile Converter .. . ......... 79.35 
F12 Multi-mode Audio Filter 89.10 
FL3 FL2 with auto notch.. .. ............... NEW 129.37 
ASP Auto R.F . Speech Clipper 

(Trio or Yaesu plug) .. 82.90189.10 
075 Manually controlled R. F 

Speech clipper .. . .................................. 56.35 
RFC M .R.F. Speech Clipper Module. .29.90 
070 Morse T uto¥.. . . 56.35 
AD 270 Indoor Active Filter (inc . PSUJ. . . ..... 54.05 
AD 370 Outdoor Active Filter (inc. P5Ul. . . ...... 7t~ 
MK Keyboard morse sender. . . . 137.42 
PT$l PlOgrammable tone squelch system m 

(two units!. .. 45.99 
RFA Wideband preamplifier .... 33.92 
MPU Mains Power Unit. ............ 6.!II 

SLNA 70s 
SLNA 70, 
SLN470,b 
SLNA 144s 

5LNA 144u 
5LNA 144ub 
SlNA 145sb 
BlNA 432ub 
TLNA 4l2s 
TLNA 432u 
TLNA 423ub 
GLNA 432u-\ 

BLNA 129ub 

GLNA 1296, 

HORA 95u 1 

HORA 95u 2 

BB BA 500\1 

SBA 860u 
XBPF 700ub 
PPSU 012 

APCB 144ub 
RPCB 251ub 

muTek 
70MHz switched preamp. . .. . ... 33.!II 
70MHz unswitched preamp.. ..20.38 
Unboxed SLNA 70u . .. ... ........ 12.41 
I 44MHz switched preamp (now 0.9dS nf typical!) 

1l.90 
144MHz unswitched preamp .. . ... 20.38 
Unboxed SLNA 144u..... ........ . .......... 12.41 
Oplimised preamp for FT290RD ........ NEW 24.9) 
T.3dB nf sub-min 432MHz preamp .. . 12.43 
432MHz bipolar switched preamp. . .. 54.!II 
432MHz bipolar unswitched preamp . 26.40 
Unboxed TLNA 432u . . .... 18.5(1 
432MHz gasfet unswitched preamp O.adS nf l 
13dB gain .... . ................ . ....................... 46.90 
432MHz gasfet unswitched preamp 0.65dS nf l 
13dS 9ain ....... .. . .. . .... . .. . .... ... .. ................. 56.90 
1.3GHz bipolar un switched preamp l .adS nf ! 
12dB gain ................... .. . .... . .. . .. . ............ 24.5(1 
1 .3GHz two-stage ultra ·low noise gasfet 
un switched preamp 20dB gain.. . .. .. 82.2S 
l.5dB nf / 8.5dB gains high dynamic range band 11 
preamp (input intercept .. 22dBM) 29.90 
11.5dB gain variant (input intercept -t 16dBm) 

19.00 
20 500MHz broadband high dynamic range 
preamp ...... .. . .. .. . ... ... .............. . . .. .... .. ..... 26,40 
250 -860MHz hroadband low ·noise preamp .. 20.50 
Band IV·V bandpass tvi filter.. .. ..... ...... 2.95 
12v (nominal) mains psu for BB BA 500u and 
BBBA860u . . .... 6..95 
FT221 1225 replacement front -end board .. . . 64.50 
IC211 / 251 E replacement front· end board .... 69.90 

I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
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I 
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GAREX (G3ZVI) SX200-N 
RESISTOR KITS a top-selling line for many years. E12 series, 5% . 
carbon film, looto 1 M, 61 values, ratings lW or ! W (state which) . 
Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack, 5 each lW + !W (610 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 
SR-9 monitor: 2m FM with 144-146MHz full coverage VFO + 11 Xlal 
controlled channels; ideal for fixed,lM,IP use. 12V DC operation 
£47.50 
Marine band SR-9. 156-162MHz, same spec. and price. 
CRYSTALS FOR NR-56. SR-9. SR-11. HF-12. TM-56B All 2m 
channels from 0 (145.00) to 33 (145.825) incl. also 144.80, 144.825, 
144.85 Raynet at £2.46 (+20p post per order). Over 40 popular marine 
channels at £2.85 (+ 20p post). 
CRYSTAL FILTER 10.7MHz, 12!KHz spacing, ITT 901C £6.90 
CRYSTAL FILTER 25KHz spacing type 909B £6.90 
PYE RADIOTELEPHONE SPARES (sae full list). Ex. equip. , fully 
guaranteed. CAMBRIDGE AM10 10.7MHz I.F. £3.65. 2nd mixer £3. 
455KHz block filter 12!KHz £9.40. Ditto 25KHz £3. 455KHz AM I.F. 
£4.95. Audio bd. £1.95 
WESTMINSTER W151W30 AM RX RF 68-88MHz or 148/174MHz 
£6.95. 10.7MHz IF (inc. 12!KHz Xlal filter) £6.25. 2nd Osc £2.10. 
455KHz IF £5.65. 455KHz block filter (12!KHz) £7.35. Squelch £1.45. 
00206-40a (quick-heat) RF tested £11.95. Aerial relays £1.50 
PYE SPARES ARE OUR SPECIAUTY - COMPLETE UNITS ARE 
ALSO AVAILABLE 
GAREX FM DETECTOR & squelch conversion for Pye R/T equ ipment. 
Ready assembled, full instructions. Tailor·made, easy-fit design, 
replaces existing squelch board, with minimum of modifications. Fo r 
AM Cambridge £6.30; for Vanguard AM25B (Valve RX) £6.10; for 
Transistor Vanguard AM25T £6.95 

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS 

(trade enquiries welcomei . 
PRICES INCLUDE UK POST & PACKIN G & 15% VAT. 

THE ULnMATE SCANNER 

* MICROPROCESSOR CON TROLLED 32,000 CHANNELS 

! ~~fRF~~~~:t~D2~5S. 58.88. 10S·18O, 3S0-514MHz; includes 10m, 6m. 4m, 
2m. & 70cm Amateur bands. * 5kHz & 12!kHz FREOUENCY INCREMENTS * 16 MEMORY CHANNELS WITH DIRECT ACCESS * SPECIALLY DESIGNED FOR EUROPEAN MARKET * 2 SPEED SCAN SCAN DELAY CONTROL * 2 SPEED SEARCH UP AND DOWN * SEARCH BETWEEN PRESET LIMITS UP AND DOWN * 3 SQUELCH MODES inc. CARRIER & AUDIO * RELAY OUTPUT FOR Aux. CONTROL * INTERNAL SPEAKER, ALSO EXTERNAL SPEAKER & TAPE OUTPUTS * LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM * AM-PM CLOCK DISPLAY * 12V DC, 230V AC OPERATION * FACTORY-BACKED SPARES & SERVICE. 12 MONTH WARRANTY & THE ALL
IMPORTANT PRE-DElIVERY CHECK BY GAREX, THE MAIN SERVICE & SALES 
AGENTS. 

£299 INC. VAT Delivered 

·NEW· * REVCONE * ·NEW· 
A flew top quality lB-element. all Bri tish made. VHF/ UHF broadband 
fixed station aerial from Revco. Ideally suited to SX200 and other 
VHF/UHF Receivers. PRICE £24.95 inc ! ~ ! GAREX ELECTRONICS Goo", "".,," ,~.""~ I,~) by return I 

7 NORVIC ROAD. MARSWORTH. TRING. HERTS HP23 4LS. II-VISA 1// 
Phone 0296 668684. Callers by appointment only. 11~~L. __ W 

Your Radio Amateurs Exam 
~ our guarantee of success 
Pass first time - or up to 4 years' continued 

tuition at our expense. 
RRC's complete tuition service 

_ Self'i:ontained courses, regularly updated for The City 
and Guilds Radio Amateurs Exam - Fully inclusive fees 

_ No costly, time consuming text books to buy 
- Everything you need in booklet lecture form 

_ Regular tests ensure you are fully prepared - Enrol at 
any time _ Timetable to suit you - Up to 4 years' 

containued tuition at no extra cost if you don't pass first 
time. 

FREE PROSPECTUS & ADVISORY SERVICE 
~ Write or 'phone today for full detai ls. and a Free copy 

of our prospectus, without obligalion. 

THE RAPID RESULTS COLLEGE 
Dept. JX7, Tu~ion House, London SW1 !1 4DS 
~ Tel: 01-9477272 (9am-5pmi- or use our 24-hour -u- Recordacall Service: 01-946 1102 quoting Dept. JX7 

r -------------YES Please send me my FREE prospectus right away . , 
I NAME 

IBlOC" C .WII .\tS P~["'SI . I 
I 
I 
I 

ADDRESS _ _ _ _ _ _ ___________ _ 

I 
________ Postcode _ _ _ __ ~C:,.-~~£:;C;:~ &C., ~. : 
My interest is ~ 

- i : I J ; t I 1 Q III d fi iJ ~ hi an! ! g H • 
14 

NORTHERN COMMUNICATIONS 

......... 
. ANTENNAS 

ANTENNAS THAT WIN. WORK AND SURVIVE! 
You'll be amazed at your rig's 
performance, horizontal or verti
cal. with anyone of the Cushcraft 
range of Antennas. Featuring 
seamless, top grade aluminium, 
evenly spaced tapered for better ' 
bandwidth, plus easy tune Reddi
Match for direct 500hm feed. 
You'll be on the air in one easy 
afternoon! 

A-144-7 7 element 11.1 dbd gain 
A-1 44-11 11 element 132 dbd gain 

BOOMERS - The Contest Winners! 

£29.00 ine. 
£36.95 

Antennas so efficient. powerful and successful that they defy comparison . 
They have won every antenna measuring contest in which they have been entered. 
They have established new EME contest record scores. BOOMERS computer based 
design has become the standard. Listen on any VHF UHF band and you'll hear people 
who know using high performance BOOMER antennas. 

214B 14 element Boomer 15.2 dbd gain 
3219 19 element Boomer lB.2 dbd gain 
410B 12 element 70cms 15.0 dbd gain 
424B 24 element 70cms lS.2 dbd gain 

Access and Barclayca rd welcome. Securicor Carriage £4.50 inc. 

ORDER NOW or send large SAE for full details to: 

£75.00 inc. 
£88.95 
£55.00 
£75.00 

NORTHERN COMMUNICATIONS 
299--303 Claremount Road, Halifax, West Yorkshire HX3 6AW. 

Tel : 042240792 
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YAESU 
FT757 GX 

Here is a little General C<?verage ge~ 
that does it all and has It all - Busua 

high consideration for the SS 'd
man 

d _ Lo and behold total conSI era· 
~i~n for the CW man - if you are Into 

h ou're on to a real winner - LO~k 
b~~se~y _ no extras! Everything you 11 
~eed already installed. Full Br~~k ~~~ 
CW Filter - Iambic keyer -

k -IF/Shift width- Noise blanker 

~~~i~~hable AGC and:;/ p~e;~~i~~~ 
a lot more incl~dl.ng: F ~~s RXcover· 

:s !;a5n~~~~'to ~~999 Mhz '-transmit 
1~0 to 10 metres with a commercial 
version also available. DimenSions 
238 x 98 x 238 mm and weighing O~IY 

_ A real smash at a pnce you re 
~~~~ to like- send or call forfull details 
and price. Tel: 01·422 9585. 

YAESU FT102 
9 Bander. 

. . nd call 
See the reviews on this ng a 
us ... we'll tell you some more. 

YAESU FT290RB 

The biggest selling 
2M rig ever. .. hands 

up if YCou11 hoa1v4e';~ ~~~5 we'll tell 
one. a' , 
you how to own one. 

ICOM 745/751/271 
Three new ones just around the 

r two HF general coverage 
corne , VHF base for 

~~~ss~~~:~~d~~t~~:b~:rli~1~:2~ ~~~5 
time you rea .' 
for more information. 

YAESU 
FT101ZD 
Mk III 

Available while they last, complete 
with FC902 ATU at £649 . 

YAESU FT980 ICOM 740 
9 Band 

Bob and Stan Transceiver 
called us so.on d Bob said" At last a 
after we dehvere , d 't right" You'll hear 
rig that does it all aln~ ,,~e:g\c" was' nothing but th 's one ask an owner 

\ lbITTIBITITTITIITTITIITTI¥IT1\1 Stan doesn't say a 0 , good words on I '9585 
::: ~ili';h~isJ?ofn2IYIcI°},mJJm7e7n7ti'~7f8:78:70!0!JJ~Jh;th~e~n;;c;a~";u;s;0;n~0i:17.'47:2if77~J?·~~77r--' 

YAESU 726R 
All mode base station, '::: .; . 
2M, 70cms and 6M, · YAESU FT77 

ICOM 290H 

think what three figs rk out the 
2M Multimode would cost you and ~?s one. Call Probably the best de low frills and 
with same super . value for m

8
0
5
ney e?l~give you the info HF mobile ~~~1~~2 9585 and we'll 

as the 
290E but with 25 01·42295 , w low bills, ca 

tjl,;;~;;7?fjII7:~~7f8:7?J0!JJ77-;!1Jarn7d~t~hJe7p?rfic~e;'JJ7777~J?~~~77r-j};t;e~"dY70?U?h;0?W~I~0;w7'77~J?~~77~~~ 

ICOM R70 '\ 
YAESU FT1 Gen.Cov.Rx. YAESU FT 208R/FT708R 

Yaesu say it's Silky smooth Handhelds :,,,,,," " . 
numbelr on'de ',','Aonloet of rad'lo for a lot of appearance rf nce I·t· t extremely . th e orma, Loads of faci lies a 
lourna "salfl you can afford iLget the with a silky smodo ~ue for well under competl'tive pnce, call 
money . thousand poun s va 

'ili~;'bIe;st~'Ic;aIJI2foIrJqJu707teJ'If77777?JJ77~'J~£;5~0~0;, c~a~II~0~17' 4;272779~5:8~5~'~~~~~~~~~~~i1i2:0~1[-4:2~2~95?8~5~.~~~=;~~~~::::~ 

Amcomm Services, 
194, Northolt Road, South Harrow, 

Middlesex HAD 2EN. 

FAIR DEAL P~!:~S!nsellboxesoff 
b lieve we are here to do mu . uipment and our 

At Am~o~mw~e ar~ specialists in amat~ur ~~~Si;~tS . We sell nothing 
the se . t and staff are all amateur ra 10 e 
managemen . t the time of purchase, but 
els~ firms can give you a so-called fair d:r~'f~IIY equipped to give you a 
Mal y handful of companies 10 the U.K. 'th awide range of spares, and 
on ya . e Amcomm Isone, WI ice Whether 

Telephone: 01-422 9585 (3 lines) 
Telex: 24263. 

tota~;f~e;~~~:: ~~~~t;ry stocks, we ~~~~, ~ ~~~:~~ep~~ ou;selves on 
s6~ buy noW or bought 1 0 years ago~ sell ourselv~s . . '\I 

bDei~~ t~~~ ~~rS;~~f~~i~~f~::~ f~r yo~:;eglf~~~k:~~Up~~i~i~~h;rf~~~~~d 
ASK FOR DETAILS 

OF OU R INTEREST FREE AND 
LOW DEPOSIT H.P. 

Practical Wireless, September Z 983 

o with the same answ, d 
keep coming up . e Go on ask aroun . 
excellent after-sales servlc . ' 
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-t~J~~~~~~~~~~Commellt~ 
For HO Read DTI. .. responsibility for two other departments concerned with radio 

ON JUNE 27, the Radio Regulatory Department, administrator of 
. the UK Amateur Licence,was transferred from the Home Office to 
the Department of Trade and Industry. 

Quite what effect this will have on the future development of 
radio communications in this country is difficult to assess. Of 
course, the RRD deals with much more'than just the Amateur 
Licence. Its responsibilities include: band planning and general 
policy on the use of the radio spectrum iri the UK; representing the 
UK in international frequency negotiations and liaison with foreign 
administrations; frequency co-ordination with neighbouring 
administrations; civil radio licensing; enforcement of the Wireless 
Telegraphy Acts; and control of interference. 

, communications. These are the Directorate of 
Telecommunications, dealing with radio spectrum management for 
the police andfireservices. and the Broadcasting Department, 
responsible' for many aspects of broadcasting by radio (including 
satellites) and by cabte. plus, BBC and IBA finance and TV licensing. 
S~rangely though, teletext and viewdata come under the DTI as 
part of "information technology" . 

Those orus who were wondering what changes a new Home 
Secretary might bring have got more changes than we bargained 
fori I hope that lII!e may see continued discussion· on licensing 
questions, with liberalisation of regulations where this is warranted. 
Reintroduction of the Telecommunications Bill, lost when the 
General Election was called, should be a priority to give improved 
powers to deal with abuses of the radio spectrum. 

In this last task. the RHO is assisted by the Radio Int~!ference 
Brarichof British Telecom. which despite being currently in the 
middle of a massive re-equipment programme, is scheduled to be 
axed later this year. The reason for this was disagreement between 
two ministries on the funding of the RI seNice. Now that the RRD 
has joined British Telecom under the aegis of the DTI, perhaps the 
argument cah be resolved, and the future of the RI service (surely 
essential to our continued use of radio communications),assured. 

From this issue the price of your Practical Wireless goes up to 
90p. I'm sorry this has to be so, but we shall carry on putting our 
best efforts into making PW value for money each month. 

Ministerial responsibilty for radio frequency regulations at the 
DTllies with Mr. Alex Fletcher MP, Parliamentary Under Secretary 
of State for Corporate and Consumer Affairs, under the overall 
responsibility of Mr. Cecil Parkinson MP, Secretary of State for 
Trade and Industry. 

Although the Directorate of Radio TEichnology has been 
transferred along with the RRD, the Home Office does retain 

QUERIES 
While we will always try to assist readers in 
difficulties with a Practical Wireless project, 
we cannot offer advice on modifications to 
our designs, nor on commercial radio, TV or 
electro~ic equipment: · Please address your 
letters to the Editor, "Practical 
Wire/esa", Westover House, West 
Quay Road, Poole, Dorset BH15 1JG, 
giving a clear description of the problem 
and enclosing a stamped self-addressed 
envelope, Only one project per letter please. 

Components for our projects are usually 
available from advertisers. For more dif
ficult items, a source will be suggested in 
the " Buying Guide" .box inCluded in each 
constructional article. 

PROJECT COST 
The approximate cost quoted in each con
structional article includes the box or case 
used for the prototype. For some projects 
the type of case may be critical; if so this 
will be mentioned in the Buying Guide. 

INSURANCE 
Turn to the following page for detail.s of 
the PW Radio Users Insurance Scheme, 
exclusive to our readers. 

Practical Wireless, September 1983 

CONSTRUCTION RATING 
Each constructional project yvill in futllre be 
given a rating, to guide readers as to its 
complexity: 

Beginner 
A project that can be tackled by a beginner 
who is able to identify components and 
handle a soldering iron fairly competently. 
Generally this category will be used for , 
simple projects, but sometimes for more 
complicated ones of wide appeal. ·· In this 
case, construction and wiring will be dealt 
with in some detail. 

Intermediate 
A project likely to appeal to a wide range of 
constructors, and . requiring onIYI:1~.~ic ' test 
equipment to complete any tests and ad- ' 
justments. A fair degree of experience in 
building electronic or radio projects is 
assumed. 

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. Con
structional information will generally be 
limited to the more critical aspects of the 
project. Definitely not recommended for a 
beginner to tackle on ; ~Is own. 

SUBSCRIPTIONS 
Subscriptions are available to home ad
dresses at £ 13 per annum, from 
' .'Practical Wireless" Subscription 
Department, Room 2816, King's Reach 
Tower, Stamford Street, London SE1 
'9LS. Airmail rates for overseas subscrip
tions can be quoted on request. 

BACK NUMBERS AND BINDERS 
limited stocks of some recent issues of PW 
are available at £ 1 each, including post and 
packing to addresses at home and 
overseas. 

Binders are available (Price £5.50 to UK 
adgresses, £5 .. 75 overseas, including post 
and packing) ' each accommodating one 
vol.ume of PW. Please state the year and 
volume number for which the binder is 
required. 

, Send your orders to Post Sales Depart
ment, IPC Magazines Ltd., Lavington 

, House, 25 Lavington Street, London 
SE1 OPF. All prices include VAT where 
appropriate. 

Please make cheques, postal orders, etc., 
payable to IPC Mag~zines Limit~d. '\ 
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Pg, RADIO UseRS INSURANCE ·ScHEME 
Practical Wireless Radio Users Insurance Scheme was devised by Registered 
Insurance Brokers B . A. LAYMOND & PARTNERS LIMITED following consultation 
with PRACTICAL WIRELESS to formulate an exclusive scheme designed to meet 
the needs and requirements of: Amateur Radio Enthusiasts. CB Radio Users. Taxi 
Companies and Fl eet Users with Radio Telephones. A copy of the Policy can be 
inspected at the offices of B . A. Laymond & Partners Ltd., or of Practical Wireless 

in Poole . 

/ 

• All Risks Cover • "New Lamps for Old" Cover (as defined in policy) • Index Linked Cover to combat inflation • Includes Personal Liabi lity 
cover against damages payments of up to £500000 to members of the public. Licence protection-covers legal costs arising from any breach 
of your licence conditions. Equipment covered anywhere in the UK, Channel Islands and Isle of Man. but not Northern Ire land and Eire . Fixed 
Antennas . (Aerials) covered • Frequency, Power and SWR Meters and similar radio-related test equipment covered • 30 days cover on Western 
Europe included Free of Charge • Absolute Security as this scheme is underwritten by a leading member of the British Insu rance Association on 
the London Insurance Market. Practical Wireless radio receiver and trans-
mitter projects covered (when stated in feature) • Available to Clubs and 
Organisationst • Available to Companiest 

tWrite directly to B. A. LAYMOND & PARTNERS LTD . for a special application 
form and full details enclosing the coupon below. 

B. A. Laymond & Partners Ltd., Practical Wireless and the Underwriters 
w ish to make it clear that it is an offence to instal o. use a radio transmitter 
in the UK except under the authority of a licence granted by the Secretary of 
State and it is not their intention to provide cover for or to encourage or 
condone the illegal use of CB and/or other communiGations equipment. 

Cover for property contained in vehicles is subject to a Limit of Liability of 
£250, increased to £750 where the vehicle is protected by a reputable 
audible alarm, correctly set and operational. 

When the veh icle is unattended, mobile equipment secured so that tools 
or a key are required to remove it must be disguised or concealed from 
view. Portable and mobile equipment not so secured must be removed and 
placed in a locked boot or otherwise concea led from view, or removed from 
the veh icle entirely. Equipment not in a secure building or vehicle must not 
be left unattended. 

Claims will be settled after deduction of an excess in the following manner: 

Sum to Insure 

Annual Premium 

The premium is charged on sums insured in pre-selected 
bands. Thus equipment totalling £3750 would be in the 
band up to £5000, and the premium would be £45. Uuota
tions for larger sums available on application. 

Type of Loss 

From sa loon cars and hatchbacks with fully concealed 
luggage compartments 

From estate cars, vans and hatchbacks without concealed 
luggage compartments 

All others: Sums insured up to £3000 
Sums insured up to £5000 

~~~ 
Complete the application form below to obtain immediate insurance cover. Photocopies will not be accepted 

Excess 

15% of claim 
(minimum (25) 

25% of claim 
(minimum (25) 

£25 
£50 

(A'PPLICATiONFOR PRACrICALWIRELEsSRADIOuSERSINSURANcESCHEME- - - - - - - - - -PWslaij 
I Name in full (State Mr, Mrs, Miss or T it le) 

Address 

Post Code 

Occupation Aqe Phone No. (Home) (Work) 

I I/We hereby apply to insure the equ ipment det3iled below 

I Cl) 

Manufacturers 
Model Serial No. 

Description of equipment to be insured VALUE 
Name e.g. Base station; Mobile; CB; etc. ( 

I ffi 
I § 1 

I~ 2 

I~ 3 Antennas (Aerials)' S.w.r. meters, etc. 

Please continue list of equipment on a sepa rate sheet if necessary I TOTAL SUM TO INSURE £ 
I 
I h m f h i h v n • h d insurance DECLARATION . IMe hereby declare that. 1 T e sums Insured represent the full replace ent value 0 t e equ pment 2. IMe a e ot a 

cancelled. declined . restricted. or other te rms impos,~d in any way other than the normal Policy terms. 3. This proposal shall be the basis of the contract and 
that the contract will be on the Underwriters norm,,1 terms and conditions for All Risks and Lega l Costs/Expenses cover unless otherwi se agreed. 4. IMe 
have not- sustained any loss or dam age to any radi c· communications equipment or been involved in litigation relating to use of radio equipment during the 
past three years. whether insured or not. 5. All the above statements made in connect ion with this proposal are lrue and no material information has been 
wi thheld. 6 . IIWe understand no liability shall att"ch until th is proposal shall have been accepted by Laymond 's and the premium paid in full and a 
Certificate issued. • If you have. please give details on a separate sheet. 

Date Signed Rush us detai ls of PW Club Insurance 0 
PW Company Insu rance 0 

DELAY IN A RRANGING COVER COULD COST YOU A GREAT DEAL OF MONEY. CO MPLETE THIS APPLICATION AND POST WITH 
YOUR PREMIUM MADE PAYABLE TOLAY Iv10NDS NOW ADDRESS TO: PRACTICAL WIRELESS (INSURANCE ), B . A. LAYMOND 

I 

I 

: 
l 
• J 

I 

L.& !.A~N~S":'T~ 5~ ~R~ ~R~L~ ~~ ':£.N£?~~?2!~ ~L£H..z.N~O~~6~ 1~ _______ .J 
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RAECourses 
Courses to prepare students for the 
Radio Amateurs Examination (City and 
Guilds 765) will be available at the 
following locations: 
Bradford-Bradford & IIkley Com
munity College, Great Horton Road, 
Bradford, West Yorkshire BD7 1AY, 
tel: (0274) 734B44. Enrolment com
mences on 6 September. This is a two 
year course, the first year to prepare for 
the RAE and the second year for the 
Post Office Morse test. The second 
year is optional and is also available for 
Class B holders who w ish to obtain an 
A licence. The Course Tutor will be P. 
Nurse. 
Brixton-Brixton College for Further 
Education, Fern dale Road, London 
SW4 7SB, tel : 01-737 2323. Starting 
in September on one evening a week 
between 6.30 and 9.00pm, enrolment 
in the evening only from Monday to 
Thursday of the week commencing 5 
September between 6.30 and 8 .30pm. 
The Course Tutor will be R. McEwan 
Reid G4GTO and further details are 
obtainable from the college. 
Derby-Spondon Adult Evening Cen
tre and also at Allestree Adult Evening 
Centre. Further details can be obtained 
from the Course Tutor, A. T. Pearson 
G6CZF, tel: (0332) 556682. 
Farnborough-Oak Farm Centre, 
Chaucer Road, Farnborough, 
Hampshire, commencing Thursday 22 
September. Further details from the 
Centre, tel: (0252) 540084. 
Hemel Hempstead-Dacorum 
College, Mar/owes, Hemel Hempstead, 
Hertfordshire HP1 1 HD, commencing 
Wednesday 21 September between 
6.30 and 9.30pm, enrolment 5 Sep
tember (if a sufficient number of stu
dents enrol a further course will be run 
on Mondays).The Course Tutor will be 
C. B. Burke G3VOZ and furthe r details 
are available from the college, tel : 
(0442) 63771. 
North London- De Beauvoir Evening 
Institute, Tottenham Road, Dalston, 
London N1, commencing Wednesday 
28 September between 6.30 and 
9.30pm, enrolment 19 September be
tween 6.00 and 9.00pm. The Course 
Tutor will be T. C. Clark G4BZW, tel: 

· 01-249 1843. 
Loughborough - Loughborough 
Technical Col/ege, Dept. of Electrical 
Engineering, Radmoor, Loughborough, 
L£frcestershire LE11 3BT, tel: (0509) 
215831, commencing Tuesday 13 
September between 6.00 and 7.00pm 
Morse, and between 7.00 and 9.00pm 
RAE. The Course Tutor will be Doug 
Doughty G3FLS and the course fee 
£ 16.50. Further details from the 

. college. 
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Gwent-at Abergavenny and 
Blaenavon, Gwent, South Wales, 
commencing 12 September. The 
Abergavenny and Neville Hall ARS are 
registered as a City and ' Guilds Ex
amination Centre where students may 
take the RAE after the course or may 
register at the end of September for 
the December examination. All en
quiries to D. F. Jones GW3SSY, tel: 
(0873) 2566 daytime, and (0495) 
791617 evenings. 

Manchester- North Trafford Col/ege 
of Further Education, Talbot Road, 
Stretford, tel: 061-872 3731 . Course 
ERA 1. RAE Theory on Monday or 
Thursday evenings between 6.00 and 
9.00pm, enrolment 5, 6 and 7 Septem
ber. The college callsign is G4FXP and 
the Lecturer will be J . T. Beaumont, 
T.Eng(CEI). MIElecIE. 

Manchester-Pendlebury H igh 
School, Cromwel/ Road, Swinton, on 
Mondays at 7.30pm, commencing 26 
September, enrolment early Septem
ber. The Course Instructor will be P. 
Whatmough G4HYE with Morse Class 
Instructor W . Stevenson G4KKI. 
Further details from G4HYE, tel : 061-
794 3706 or from Swinton Adult 
Educat ion Centre, tel : 061-794 5798. 

North London-Grafton R.S./Islington 
Institute, R isinghil/ Street, London N 1 , 
on Monday evenings between 6.00 
and 10.00pm to prepare students for 
the May/June RAE only. Enrolment 19 
September. The Course Tutor will be 
B. C. Bond and for further details, tel : 
01-4857065. 
Nottingham-Hucknal/ CFE, Portland 
Road, Hucknall, Notts. on Mondays 
between 6.30 and 9.00pm, Course 
Tutor Alan Lake G4DVW. 
Basford Hall, Stockhill Lane, 
Nottingham, on Thursdays between 
6.30 and 9.00pm, Course Tutor Geoff 
Tomlinson G6DJQ. 
Arnold and Carlton CFE, Digby Avenue, 
Mapperley, Nottingham NG3 6DR, on 
Wednesdays between 7 .00 and 
9.00pm commencing 21 September, 
Course Tutors G4DVW and G4NZU. 

Enrolment at the respective colleges 
on 12, 13 and 14 September, phone 
for times. Arnold and Carlton CFE also 
run crash courses for students with 
some knowledge of the subject, plus 
three separate courses of interest to 
the radio and electronics enthusiast. 

Further information on all the 
courses can be obtained from Alan 
Lake G4DVW, tel : (0602) 382509 or 
from the respective colleges: Arnold 
and Carlton, (0602) 876503 and 
Hucknall / Basford Hall , (0602) 
637316. 

Northumberland-Further Education 
and Youth Centre, Astley High School, 
Seaton Delaval, on Wednesdays be
tween 7.00 and 8.45pm (should there 
be sufficient applications a Friday class 
will also be run). The Course Tutor will 
be S. Wisher G8CYW and further 
details are available from K. B. Faw
cett, tel: Seaton Delaval (0632) 
371784. 
Nr Stamford, Lincs.-Great Caster
ton Community Centre, Ryhal/ Road, 
Great Casterton , Nr Stamford, 
commencing on Thursday 22 Septem
ber at 7.00pm. Enrolment can be by 
post to the principal at the Community 
Centre or in person on Monday 5 Sep
tember at 7.30pm. The Course Tutor 
will be J . M. Tripp G3YWO. 
Slough-Langley Col/ege of Further 
Education, Station Road, Langley, 
Slough SL3 8BY, tel: (0753) 49222, 
College callsign G3XPL. Classes are 
held on Wednesday and Thursday 
divided into three modules, students 
may choose modules to make an in
dividual programme. Enrolment will be 
at the college on 6 and 7 September 
between 12.30 and 8.00pm. For 
further information contact the Senior 
Lecturer, E. C. Palmer G3FVC at the 
college. 
Gosforth - Gosforth Adult Associa
tion , Gosforth High School, 
Knightsbridge, Gosforth, Newcastle 
upon Tyne, on Tuesdays between 7.00 
and 9.00pm. Enquiries should be ad
dressed to the Principal of the Associa
t ion or by telephone from the Course 
Tutor D. R. Loveday on (0632) 
668439. 

Gemini Communications 
Unfortunately an error crept into the 
Gemini Communications advertise
ment on page 81 of the August issue. 
It concerned the price of Gemini's 
Gemscan 70 scanning receiver, and 
should have read £258 not £279. 

We apologise for the error to both 
Gemini Communications and any 
readers who may have been misled. 

VHF/UHF DX News 
Neil Montanana G8RWG is intending 
to produce a small quarterly journal 
dealing specifically with DX working on 
all amateur bands above 144MHz 
utilising any propagation mode. 

Interested parties who would like to 
contribute information or would like 
further details, contact (sae please) : 
Neil Montanana G8RWG, 324 
Yorktown Road, Col/ege Town, Cam
ber/ey, Surrey GU15 4PZ . 
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AMSATNews 
OSCAR 10: At 1159.03 on 16.6.83 
the European Space Agency's Ariane 6 
was launched from Kourou, French 
Guiana and subsequently placed the 
latest AMSAT vehicle together with 
the ECS- l satellite into earth orbit
exactly to schedule. Control stations for 
OSCAR 10, located in Japan, Germany 
and the US, obtained good contact 
with the satellite from its first pass. 
Karl Meinzer DJ4ZC, at the European 
command station at Marburg, deter
mined that the spacecraft's attitude 
with respect to the sun was far from 
the ideal, resulting in the antenna 
system, and not the solar array, being 
pointed at the sun. 

In practical terms this large reduc
tion in energy production resulted in a 
curtailment of beacon transmissior:ls to 
eke out the available power. As of this 
time the sun angle problem is gradually 
being self-corrected at th~ rate of 1·8 

The 1983 Girl Technician 
Engineer of the Year 
The search is now on to find the 1983 
Girl Technician Engineer of the Year. 
Sponsored by The Caroline Haslett 
Memorial Trust and The Institution of 
Electrical and Electronics Incorporated 
Engineers , The Girl Technician 
Engineer of the Year Award has already 
established itself as a worthwhile and 
successful competition, increasingly 
well supported by the electrical and 
electronics industries. 

The aim of the Award-in the 
realisation that the engineering in
dustry needs to attract more young 
people of the highest calibre-is to 
focus attention on electrical and elec
tronic engineering as a worthwhile 
professional career for women. By 
selecting the most outstanding girl 
Technician Engineer-who w ill have 

Radio Rally and 
Exhibition 
Telford Radio Rally and Exhibition has 
been organised for Sunday, 11 Sep
tember, 1983, at Telford New Town 
Centre Malls, Telford, Shropshire. 

There will be all the usual attractions 
at this huge venue, including free en
trance and parking plus catering and 
licensed premises on site. 

For those who have not attended 
this major event before, the easiest 
way there is to take exit 12 off the M6 
onto the M5 then the A442 from North 
or South, A464 from Wolverhampton 
then follow the signs to the Town 
Centre. 

Readers may be interested to know 
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degrees per day due to atmospheric 
drag effects as the satellite passes the 
earth at perigee. All other systems are 
functioning exactly to plan. 

The satellite is to be kept in its pre
sent orbit until at least orbit 50 before 
the kick motor is deployed to ease the 
craft into its final elliptical path. The 
2W general beacon on 145·810MHz 
is operational for transmitting 
housekeeping data back to the com
mand centres. When deployed, the 
engineering beacon (15W) is an excep
tionally strong signal. 
OSCAR 9: Attempts to solve the 
problem with the jammed/bent 
stabilisation boom resulted in a 
success on 21 June. The boom was 
retracted and the first h.f. band beacon, 
operating on 21·002MHz, activated. 
Signals are c.w./steady tone and recep
tion reports would be welcomed by the 
University of Surrey. 

successfully undertaken the necessary 
education and training, and have 
proved herself capable of holding a 
responsible job-it is the Award spon
sors' express hope that she will , by her 
example, encourage more girls to enter 
the electrical and electronic engineer
ing profession. Past winners include an 
Assistant Test Manager in telecom
munications, an Electrical Contracts 
Engineer, an Instrumentation Develop
ment Project Leader, an Electricity 
Board Third Engineer (Contracting), 
and a Control Technologist. All were in 
their twenties. Nominations for this 
electrical and electronic engineering 
Award, with its £250 prize, are re
quired no later than 1 st October, 1983. 

For further details and copies of the 
1983 Award nomination form, please 
apply to: The Secretary, IEEIE, 2 Savoy 
Hill, London WC2R OBS. Tel: 01-836 
3357. 

that on the PW stand at this event we 
will have for sale: Parabolic dishes 
(£10 each), PW Radio Programs-1 
and 2 cassette tapes, plus copies of 
Out of Thin Air, Passport to Amateur 
Radio and recent issues of Practical 
Wireless. 

Stolen Equipment 
The following radio equipment has 
been stolen in the King's Langley area: 
a TS-830S, serial No. 1110438 and a 
TR-2500, serial No. 2051908. 

If you have any information concern
ing these rigs please contact: PC 
Dowse, Hemel Hempstead Police 
Station, Tel: (0442) 64881. 

Is Anyone Calling Us? 
A space scientist from the University of 
California in Berkeley has recently 
reported that an inexpensive search for 
signals from intelligent beings in outer 
space enabled some ten million radio 
signals to be examined. The automated 
search monitoring the signals detected 
by a large radio telescope caused those 
containing tell-tale signs, which in
dicate they be from extra-terrestrial in
telligence, to be recorded. 

Ten signals were picked out as 
possible candidates, but before any of 
them can be considered as potential 
messages from space, they must be re
observed coming from the same direc
tion as in the preliminary search. 
However, the odds against the detec
tion of a signal beamed at us from 
space are literally astronomical, since 
the telescope mU,st be tuned to the 
correct frequency band when it is 
pointing in the correct direction at the 
right time to pick up the signal. 

At a meeting of the American 
Astronomical Society in Boston, Pro
ject Director Stuart Bowyer described 
how the initial search had sorted 
through the signals received by the 
26m diameter radio telescope at Hat 
Creek Radio Observatory near Mt. 
Lassen (about 270 miles north of San 
Francisco) during a 35 day trial run of 
the system. 

In order to minimise costs, the 
search employed the radio telescope 
which was also being used for other 
space research. All other searches for 
extra-terrestrial intelligence have had 
the sole use of a radio telescope. The 
remote facility used in the work 
described is managed by the University 
of California's Berkeley Radio 
Astronomy Laboratory. 

BD 

NewCQ Centre Branch 
The CO Centre of Merton, South Lon
don, have just opened a new branch in 
the Midlands. Bob G6DSS and Paul 
G4HXZ have now been joined by Ray 
G4KZH, who will be running the new 
shop. As well as stocking the · same 
range of items as the London shop, the 
Birmingham branch will also have 
facilities for p.m.r. sales and servicing. 
They will also be offering 28MHz 
(10m) rigs with crystal filters for 
£49.50, a 24 hour crystal service for 
£5.50 plus p&p and there will beprovi
sions for customers to bring in their 
own CB rigs for conversion to 28MHz. 

Opening hours are 9.30am to 
6.00pm Tuesday to Saturday, and the 
new shop is at : 584 Hagley Road, 
Oldbury, Birmingham B68 OBS. Tel: 
021-4218201 . ' 
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Boys Brigade Centenary 
One hundred years ago in Glasgow the 
first Boys Brigade Company was foun
ded by William Smith. In this the cen
tenary year, many special events have 
been arranged to celebrate the birth of 
the movement. One such event will in
volve amateur radio in an exercise to 
link up boys and officers of the Brigade 
throughout the U K and indeed 
worldwide. 

"Anchor Chain" will take place on 
Sunday 21 August with prearranged 
h.f. and v.h.f. stations around the 
country. Starting from the HQ of the 
Glasgow Battalion, radio contact will 
be made with the second station in the 
chain, giving the usual information plus 
a "Stedfast Number", that is, the num
ber of boys who have already taken 
part in the local radio event. With the 
next QSO the number of boys taking 
part will be added to the " Stedfast 

Frequency Changes for 
934MHz CB Service 
United Kingdom channels for 934MHz 
CB Service are to be adjusted in line 
with a recent international agreement 
on a channel plan for Europe. 

The agreement, which was reached 
by the Conference of European Posts 
and Telecommunications Administra
tions (CEPT), means that United 
Kingdom channels will be moved 
downwards by 12tkHz. All other 
technical requirements will be un
changed. 

This follows consultation with the 
two suppliers known to be actively in
volved in 934MHz CB: Reftec, who 
manufacture the only sets currently 
available; and Grandstand, who are 
about to enter production, already in
corporating the changes. (Reftec will 
shortly announce arrangements for the 
modification of their sets.) 

Users will be able to use equipment 
on the old frequencies for the time be
ing, but a date will be fixed by which all 
sets must be modified. Manufacturers 
will also be given a date by which all 
production must be for the new 
·channels, but in practice they have 
indicated they will change almost 
immediately. 

On the Move 
South West Aerial Systems, the DXTV 
antenna and accessory specialists, 
have recently moved from their 
premises in Shaftesbury, Dorset. 

The new, larger premises are located 
at: 11 Kent Road, Parks tone, Poole, 
Dorset BH12 2EH. Tel: (0202) 
73B232. 
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Number", and so on around the UK, in
cluding Northern Ireland, Ireland, 
Orkney, Shetland etc., to eventually 
arrive back in Glasgow some hours 
later with an aggregate "Stedfast 
Number". 

Boys Brigade personnel are en
couraged to be involved with licensed 
radio amateurs, and to ensure com
plete coverage, many operators are 
needed just to ensure that the chain 
will not be broken. Lots of radio 
amateurs have offered their help 
already but others are required in 
various parts of the country. 

If you can help or would like further 
information, please contact: George 
AI/an GM4HYF, Chairman Com
munications Committee, Glasgow Bat
talion Boys . Brigade, 22 Tynwald 
Avenue, High Burnside, Rutherglen 
Glasgow G73 4RN. 

Ham in Space 
The US space shuttle mission this 
autumn, designated the STS-
9/Spacelab flight, will provide con
siderable interest for the world's radio 
amateur population. NASA have gran
ted the permission allowing astronaut 
Owen Garriott W5LFL to operate a 
144M Hz station from earth orbit. 

Final details of this event are 
awaited, but the basic scheme is to 
adopt an existing p.c.b. antenna on the 
aft flight deck of the shuttle for the 
appropriate frequency and to operate 
a 5W f.m. hand held transceiver. NASA 
have agreed to the operation on the 
basis of zero cost and proof of non
interference to other on-board instru
mentation/communication systems. 
Early reports did suggest the extensive 
use of v.h.f. repeaters to act as 
"gateways"-Iooking at our latest 
datacard would seem to suggest that 
this may cause Owen some problems 
of access identification when overflying 
the UK! 

Equatorial Aurora 
An item in the " Space Scene" page of 
the June 1983 AMSAT-OSCAR News 
compiled by John Branegan GM41HJ 
provides interesting news for those in
terested in propagation techniques. 

Transequatorial (TE) propagation has 
for some years yielded contacts of up 
to 6000km between stations disposed 
about the equator-by far the best 
terrestrial DX on 144M Hz and above. 
Results of a study started by Russian 
Cosmonauts Georgi Gretchko and 
Valery Ryumin on an early Salyut
mission and continued by the 
Soviet/French Salyut 7 team h~ve 

produced strong evidence of auroral 
type activity over the equator. Colour 
photographs have been obtained which 
show the characteristic red glow of ex
cited oxygen at 400km altitudes with 
clear evidence of a regular band of 
enhanced ionisation over the sub
tropical regions. 

Following serious propagation dis
ruptions of satellite radar and com
munications links over the equator, 
satellite experimental studies have 
revealed that the equatorial ionosphere 
was often far more disturbed than at 
the polar regions, resulting in a 
dramatic reappraisal of propagation 
theory in professional circles. Given the 
additional evidence provided by 
amateur sources and now the Russian 
visual observations the TE propagation 
jigsaw is apparently beginning to fall 
into place. 

Space Mirror 
A remarkable space mirror is being 
developed at the Stanford Research 
Centre at Menlo Park, California. It is 
planned to place the mirror in a 
geosynchronous orbit where it will 
reflect transmissions from the earth 
over the wide frequency range of 
500kHz to 10GHz. 

It is reported that this large passive 
satellite will be a parabolic dish struc
ture, formed of a mesh of very fine 
wires, the diameter of each wire being 
less than 11!m so that the whole reflec
tor will weigh about a tenth of a gram. 

Lowe Electronics Open 
Day 

BD 

Saturday 20 August sees the 1983 
Lowe Electronics open day at the HQ 
at Bentley Bridge, Chesterfield Road, 
Matlock, Derbyshire. 

Apart from our intrepid Technical 
Editor, John Fell G8MCP, manning the 
PW stand, this highly popular event 
will include displays by Strumech 
Engineering, the RSGB and the highly 
acclaimed Matlock Brass Band. 

In addition to the complete range of 
Trio equipment being on display the 
open day will provide the opportunity 
to assess first-hand Lowe's extensive 
servicing facilities with guided tours 
around the workshops throughout the 
day. For the ladies, in conjunction with 
Hepworths, there will be a fashion dis
play by "Next Shops". Finally, rumour 
has it that Lowe card holders (Club 21) 
will be able to avail themselves of a 
members' enclosure on the forecourt, 
personally supervised by David 
Monkhouse, author of the renowned 
"Emporium News"-FBOM 
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CURRENTS-2 

Last month I talked about conventional current and electron 
flow, and also mentioned briefly that currents in liquids, 
jellies and pastes (all termed electrolytes) are conveyed par
tly by ions, that is, ionised molecules of the substances mak
ing up the electrolyte. An ionised molecule is produced by 
chemical action, which causes the substances to split up and 
recombine into different substances each having a net 
positive or negative charge. School physics text-books for 0 -
level and A-level students will explain this for those of you 
who want to learn more. 

Moving on to semiconductor materials (commonly silicon 
or germanium). we find that currents are conveyed in two 
ways- by electrons having a negative charge, and by holes 
which we can think of as having a positive charge . In fact a 
hole is, as its name implies, a place where something has 
gone missing, and that something is an electron . If you have 
an atom which is electrically balanced or neutral (in other 
words it has no net electric charge). then taking away an 
electron means that the atom will become short of negative 
charge . Anything that's short of negative charge has a 
positive charge. 

What makes the hole happen? Well, in a pure semicon
ductor material, which is electrically neutral, applying heat or 
light can cause some atoms to lose electrons, leaving behind 
holes into which other free electrons can go. This movement 
is what causes " Ieakage" current in transistors and diodes, 
and the heat I spoke of only has to be room temperature. In 
general, it's an unwanted current, happening under condi
tions when you want the transistor or diode to be cut off 
(non-conducting). and it gets larger as the t emperature rises. 

Wa.i.ti"'3 room 

2 3 4 5 c-.. 
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Sut if a hole is simply a place where an electron isn't, so 
to speak, how can you have a current made up of holes? Pic
ture a doctor's waiting room, with a row of six chairs along 
one wall. The surgery has just opened, but the doctor hasn't 
started seeing patients yet, The first person to arrive, we' ll 
call him " A", sits in chair number 1, nearest the door to the 
doctor's room (Fig. 1). "A" doesn't look at all well. He's got a 
rash all over his face and hands, and when patient "S" 
arrives, she thinks "I'm not going to get too close to him, it 
might be catching", and sits in chair number 3 . 

Three more people arrive ("C", " D" and " E") and sit in 
chairs 4, 5 and 6 (Fig. 2). waiting patiently, until a sixth 
comes in the door. He's a stroppy type and, seeing the 
empty chair, says " Move up you lot, so's I can sit down." 
Patient "S" isn't keen on getting a rash, but thinks patient 
" F ' might try jumping the queue so she moves into chair 2 , 
leaving chair 3 empty (Fig. 4) . Then "C" moves to chair 3, 
leaving chair 4 empty, and so on down the row until " F" sits 
down in chair 6. 

The doctor's door opens. "First patient please '" Mr. " A " 
gets up and disappears, leaving chair 1 empty. Miss "S" 
breathes a sigh of relief and moves to chair 1, leav ing chair 2 
empty, and so on down the row again until chair 6 is empty, 
awaiting the arrival of the next patient. This process will be 
repeated over and over again , with a stream of patients mov
ing from right to left through the waiting room. Sut each 
time a patient goes in to see the doctor, an empty chair ap
pears at 1 and effectively moves from left to right until it 
reaches 6 . If another patient arrives, the " empty" chair could 
be imagined to have disappeared out the entrance. So, we 
have a stream of empty chairs moving from left to right, 
caused by the patients moving from right to left. If you call 
the patients " electrons" and the empty chairs "holes" , that's 
just what happens in a semiconductor material with a 
voltage applied across it. I'm not too sure about that electron 
with a rash , though' 

Silicon and germanium both have what are known as 
tetravalent atoms. This means that each atom has four (tetra 
= 4) electrons in its outer shell, where they can be fairly 
easily detached. In a chunk of silicon or germanium, these 
outer electrons link up with those of the atoms next door and 
bond together to produce a crystal lattice structure. 

Semiconductor material used in transistors and diodes is 
usually "doped" with a very small amount of an impurity 
which has either five electrons (pentavalent) or three elec
trons (trivalent) in the outer shell of each atom. At each point 
where these impurity atoms fit into the crystal structure of 
the semiconductor material, there will be a surplus electron 
or hole, because the numbers of electrons on neighbouring 
atoms no longer match. The material with surplus electrons 
is called n-type (n for negative), and the material with sur
plus holes is called p-type (p for positive). There will still be 
some of the thermally-generated hole and electron pairs I 
talked of just now, but there will be far fewer of these than 
the electrons or holes due to the impurity, which are 
therefore called the majority carriers (of current). 

Obviously I can't begin to explain transistor theory in the 
space I have here-it takes whole text-books to do that. 
Perhaps though, I've done something to help the many 
beginners who 'find it very difficult to visualise a current 
made up of holes, when reading about transistors. 
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mllCROWAVE mODULES lTD 

UP (OR DOWN) YOUR FREOUENCY! 
Our range of solid-state linear transverters are intended for use with multimode transceivers (28 MHz or 
144 MHz) to provide extended coverage of the other amateur bands at a modest and realistic cost. 
The same well proven design techniques are incorporated into each transverter to ensure reliability and 
high performance. 

FEATURES INCLUDE:-
* RF VOX WITH MANUAL OVERRIDE * RUGGED PA TRANSISTORS * ULTRA LOW-NOISE RF AMPLIFIER STAGES * HIGHLY STABLE REGULATED * LINEAR ALL-MODE OPERATION OSCILLATOR/MULTIPLIER STAGES 

TRANSVERTERS FOR 2 METRE TRANSCEIVERS 
MODEL NO. 

. Output 
Frequency 

Range 

Input Modes 

Input 
Requirements 

Output Power 

Conversion 
Principle 

Receive Gain 

Receive N.F. 

Input & Output 
. Impedance 

RF Connectors 

Power 
Requirements 

MMT28/144 

28-30 MHz 

10 Watts 

SINGLE 

2.0 dB max. 

S0239 

13.8V at 2.1A 

MMT70/144 MMT432/144·R 

432-434 MHz 
70.025-70.5 MHz 433.&435.6 MHz 

(Repeater Mode) 

SSB. FM. AM. CW 

MMT432/144·S 

432-434 MHz 
434-436 MHz 

(Satellite Mode) 

10 watts w~h standard attenuator - MMR15/10 
(3 watts w~h ahernative attenuator - MMR7/3) 

10 Watts 10 Watts 

DOUBLE 

15 dB 

3.0 dB max. 

50 ohm 

S0239 S0239/BNC/ N S0239/ BNC/ N 

13.8V at 2.1A 13.8V at 2.1A 13.8V at 2.1A 

MMT1296/144 

1296·1298 MHz 

2 Watts 

SINGLE 

1.2 dB max. 

S0239/ BNCIN 

13.8V at 0.5A 

TRANSVERTERS FOR 10 METRE TRANSCEIVERS 
MODEL NO. MMT70/28 MMT144/28 MMT432/28·S 

Output 432-434 MHz 
Frequency 70.025-70.5 MHz 144·146 MHz 434-436 MHz 

Range (Satellite Mode) 

Input Modes SSB. FM. AM. CW 

Input Requirements 5·5OD mW (Continuously Variable) 

Output Power 10 Watts 10 Watts 10 Watts 

Conversion Principle SINGLE SINGLE SINGLE 

Receive Gain 30 dB 

Receive N.F. 2.0 dB max. 2.5 dB max. 3.0 dB max. 

Input & Output 
Impedance 50 ohm 

RF Connectors S0239 S0239 S0239/ BNC/ N I 

Power Requirements 13.8V at 2.1A 13.8VaI2.1A 13.8V at 2.1A 

PRICES -Including VAT (Postage in brackets) 

MMTIO/28 £119.95 (P+P £2.50) MMTIO/l44 £119.95 iP+P £2.50) 

MMTl44/28 £109.95 (P+P £2.50) MMT432/144-R £184.00 (P+P £2.50) 

MMT432/28-S £159.95 (P+P £2.50) MMT432/144-S £184.00 (P+P £2.50) 

MMT28/144 £109.95 (P+P £2.50) MMT12961144 £199.00 , (P+P £3.00) 

MMT432/ 144·R 

MMTl44/ 28 

MMT432/28·S 

OUR ENTIRE RANGE OF PRODUCTS WILL BE EXHIBITED AND ON SALE AT MOST OF THE 1983 MOBILE RALLIES BY OUR OWN 
SALES TEAM. COME AND TAKE A CLOSER LOOK 

Goods normally supplied within 10 days. 

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS) 

~ hl:!3Mtlh" 

WELCOME 

MICROWAVE MODULES 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051-5234011 Telex: 628608 MICRO G 

• 
Practical Wireless, September 1983 

HOURS : 
MONDAY-FRIDAY 

9-12.30,1-5.00 
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I WOOD & DOUGLAS I 
We have moved! Our new manufacturing facility in Berkshire I 
will provide an even better service for our extensive range. 
Credit card orders can also now be taken, ring for details. 

NEW PRODUCTS fortheexhibition season from 

our new factory facility . 

144L1N25B 25W VHF LINEAR - A single stage higher 
power version of our popular 144L1N10B designed for 
the 2-3W output level FM or SSB equipments. The 
board retains the straight through mode in receive or 
when the power supply is disconnected and fits neatly 
into a small diecast box. Ideal for the FT290. 
Price details: £29.95 in kit, £40.25 as an assembled 
module. 

6RX2 6M CONVERTER - You may not be one of the 
priveleged 40 but you can at least listen on this compact 
high performance converter for 6M. It allows reception 
on the 2M band. The board has options for local 
oscillator output and r.f. gain adjustment. 
Price details : £19.95 in kit, £27.60 as an assembled 
module. 

MPA2 MICROPHONE PRE-AMPLlFIER -- A buffered out
put version of the MPA 1. The board will now interface 
with low input impedance equipment without degrad
ing the response. 
Price details : £3.45 in kit, £5.95 as an assembled 
module. 

TVMOD1 Ch 36 MODULATOR - An alternative to im
ported UHF modulators giving adjustable frequency 
over the range 400 to 600 MHz. This enables system 
checks at 70cms or directly into your TV set in Band IV. 
The board has video gain and modulation preset adjust
able. The output oscillator runs at 200-300MHz so it 
could be adapted to Band Ill. 
Price details: £6.95 in kit form, £10.15 as an assembled 
module. 

Impressive new products but the best is yet to 
come ... 

In May a new design for a 50W h.f. transceiver will 
appear in Radio Communications. While it is a depar
ture from our normal policy of marketing only our own 
designs we were so impressed by George Fare's 
(G30GQ) write up that we have offered to back the 
project with component kits. This will incl ude PCB's and 
all components per our normal policy. Full price details 
are not yet available but a full kit should market for 
approximately £250 inc. VAT. Some provisional techni
cal details are available, please ask. 

When you purchase one of our products you are guar
anteed success because we offer full back up and 
servicing on any item no matter how small. The confi
dence we have in the product is reflected in the range 
available and the low service return rate incurred. 
Why not try a kit today? We accept credit cards or 
written orders direct to our industrial premises or at 
rallies and exhibitions throughout the season. Enjoy 
your hobby more by building your next rig or accessory. 

Unit 13, Youngs Development 
Aldermaston, Reading RG7 4PQ 
Tel 07356 5324. Telex 848702 
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The 
Tiger LY 

range 

ANTfNNA 

. . .it's a 
real 

beast! 
Superb range of two meter antenna 

An essential asset for the serious OX man 
A lw/I! q[jn/r(~' 'p('flu//!IUllel'- (1f1/t.'IIIl(l /Jacked h,v a foil 1\\ '0 year's gua ranlee, /IIf(lde 1II 

En!I/(ll1d :>(. VfJu r I WUlli)i(' pOllnd:; do n I gu uhrOCld :::1 :) lor(,19n /loch'l s.' Full S{Xlf'I'5 
(It di/obrltll: {Vht'li' ('/:-I~ nil! \.IOU hll ~' :.Pl;rt'~ /"1" VI 'U'- l JfJl l 'IIIJQ:I 

Great value for money! Why pay more and get less? 
Tige r l V6 £12.95 
The economICal ,lIld porTable beam 
6 e!e rn~ nt s boom length 63 .5" weight q.7 kilo wmd load area 0.5 sq .fl. ga lll9dbd 
beaOlwldth 50° (onn('(to r 50239 Also III po rtable for m 
Comple te with damps and plug shroud 
Toger l VS £19.50 
For the operator who wants both high performance and compac t size. 
S elements boom Il?l1glh 105" wci~h .t 0.9 kilo wlIld load a rea 06S sq .!!. gain 11 dbd 
beaOlwldth 38~ cOlln(>nor 50239 ngld braCing. Complete wllh damps and plug shroud. 
Toger l VIO £32.95 
FOI the clisct;'rl1mg OX mall who wants onil-' rJI(JX iIJHlI1l performance at the uer.v best price! 
10 elcll!cnl s boom length 185" v.'e~g ~lt I.S kilo wi nd load area 1.3 sq .!!. gain 14 dbd 
bean1wldth 30~ (onn('Clor 50239 nqld bracmg. Comple te wllh clamps and plug shroud. 

Ant 
Products 

Delivery b}' securicor £4.50 extra 

All Saints Industrial Estate 
Baghill Lane, Ponteiract, West Yorks. 
Telephone Pontefract (0977) 700949 

Amateur, Marine, C.B., Aircraft 
and Commercial Aerials supplied 

SPECIAL OFFERS 
FROM TRIO 

PS10 3.5 amp power supply /speaker £25 were £64.86 
TR8400 70 cm FM mobile £199 were £299 
TR7730 2m 25w FM mobile 
VF0240 suits TS530/830 

£199 were £283.13 
£49.50 were £93 

Offer subject to availability 

DEWSBURV ELECTRONICS 
176 LOWER HIGH STREET STOURBRIDGE 
WEST MIDLANDS Tel: Stourbridge 390063 
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1 
No.25 
RogerHall 
G4TNT(Sam) 
My apologies to those of you who do not own a Yaesu 
FT-290 because this month's column is once again 
devoted to this model. I had intended to feature a different 
set this month but just as I was about to start writing I 
received another letter from Tom G8HUH. One of Tom's 
mods was featured in a previous article on the FT-290 and 
he has now come up with another mod that is so in
teresting that I felt that it should be published immediately. 
He calls it an auto one-shot toneburst. It is a small circuit 
that fits inside the rig and which makes the toneburst "in
telligent" in that it can identify whether it is required or 
not. Most repeaters in Britain are initially accessed by a 
toneburst but they usually only need a carrier for re
access. This means that a tone should only be transmitted 
to activate the repeater from cold. Tom's suggestion is to 
modify the set so that both the condition of the squelch 
and the setting of the simplex/repeater shift switch deter
mine whether or not a tone will be sent. When the set has 
been modified, a toneburst will only be transmitted if: 
a) the repeater shift switch is in the + or - 600 position 
and 
b) the squelch is closed prior to transmitting. 
The circuit to be built is fairly simple as only eight compo
nents are used. The circuit is shown in Fig. 1 and no board 
layout has been given so readers can either use a small 
piece of Veroboard or design their own p.c.b. Alter
natively, the components can be soldered directly onto the 
main bo~rd using the earth pillars as anchor points. The 
physical layout of the board is shown in Fig. 2 and all of 
the new components should fit into the clear area indicated 
in the diagram. Access to points A, FMT 6·8V and to 
earth is not difficult as these connections are nearby, but 
two long wires will be needed to connect the new circuit to 
the mode switch and to T.CALL at connection lion the 
reg. unit. 

Start by building the circuit and by fitting it in the space 
shown, or by installing the components directly inside the 
rig. Then connect D 1 to point A. Now run a lead to earth 
and then run another wire from point X on the new board 

IMPORTANT--The ideas presented here are suggestions only. 
and as they are untried by this magazine. we cannot accept 
responsibility for any resultant damage. however caused. Before 
alterations are attempted. care should be taken to ensure that any 
guarantee is not invalidated. and it should also be borne in mind 
that modifications usually have an adverse effect on resale prices. 
In cases where specialist skills or equipment are needed. most 
dealers will undertake the work. for a reasonable fee. 

to FMT 6·8V on the main board. Then run a longer wire 
from point Y on the new board to the simplex/repeater 
shift switch. The relevant connections on the switch are 
shown in Fig. 3. Finally run a wire from point Z on the 
new board to T.CALL (11) on the reg. unit, see Fig. 4. The 
mod is now complete and the set can be re-assembled. To 
explain how this mod works, we should first assume that 
repeater shift has been selected and the squelch is closed, 
i.e. no signal is heard from the repeater. 

. . , . 
0 -

o 
r----, • 
I Clear I 
I area I 
~ __ -1 

EARTH-· 

FMTs-av/· @ 
white/yellow 

Brown 
Black 

s.s.b. 
MIC GAIN 

XTALS 

Fig. 2 

Fig. 3 

FMR 6·8V -----------, 
I X FMT 

C111 
--I1-----1~-

I RI R2 Y 68V 

I 
lOOk lOk 

IN2148 Z T.CALL 
Tr2 @REG 

~----:>---1H-~RI\31\-i BCI47 I UNIT 

15k 

cm Cl 
22fJ 

C2 
22jJ 

I 
I 

-----~--~-~~-~-4r_~EARTH 

® 2·5V with signal 
OVnosignal 

Fig. 1 

Practical Wireless, September 1983 

SWI TCH 0 01-
S3c 0 

RPTSHIFT 

To mod 

d:::::==t:!J CEll 
Fig. 4 

REG UNIT 

continued on page 31 ~~~ 

25 

www.americanradiohistory.com



Ring Beam Antenna 
For 144 MHz by F.CJudd G2BCX 
The ring or circular loop beam antenna described in this 
article is not a development of the well-known quad 
system of square loops, even though the basic function is 
similar. 

The evolution of the quad antenna, first used in prac
tical form in 1942, is well known and the most generally 
accepted explanation, concerned with the derivation of the 
square loop itself, is its formation from a pair of vertically 
stacked horizontal dipoles spaced A/4 apart and fed in 
phase as in Fig. lea). A phased horizontal pair in this 
configuration has a bi-directional radiation pattern, is 
horizontally polarised and the gain (in each direction) is 
approximately 2·5dB over a single dipole. 

Dipoles driven' : 1 

--- 11--
/ . I I 

/ I I 
I I I 

in Phase\ _1.!.I~x 

! I I - t _....L..-----l 

/ f--1.~a!.._ 
~--- - \ 

\ 
-~ 

Gain 2·5dBd 

la) 

Gain '.4dBd 

(b) 

Gain '·72dBd 

(c) 

Fig. 1 (a): Configuration of a two-element array from 
which the square loop is derived (b) Square loop for
mat showing current distribution; gain factor 1·4dB 
per single loop over dipole (c) Circular loop with 
diameter 'AIr! has a more uniform distribution of 
current; gain factor 1· 72dB per single loop over dipole 
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If each element in this arrangement is folded, one up 
and one down, at a point 'A./8 inward from each end and 
joined as shown in Fig. l(b) at the points marked X, then 
we have the familiar square loop used in the quad system, 
but which now has a dimension of 'A./4 per side. By doing 
this however, the original gain factor is reduced to about 
1·4dBd, although radiation is still bi-directional. The 
reason for the reduced gain is due to the folding, because 
one half of the loop (the two sides) are vertical and the 
other half (top and bottom) are horizontal. This is also the 
reason why a square loop can be used for either mode of 
polarisation (1). 

The Circular loop 
Reference here to a "loop" antenna, either square or 

circular, implies that the loop has a perimeter of one 
wavelength ('A.) and is considered as a single radiating ele
ment. What is important however, is that a single loop of 
this dimension, circular or square, still provides gain over 
a dipole and that the mode of polarisation can be changed 
either by rotating the loop itself through ninety degrees, or 
moving the position of the feed point by ninety degrees. 

The circular loop does however, have some advantages 
that are worth considering. The current distribution in a 
loop one wavelength in circumference is more uniform 
along a greater portion of each half of the loop as in 
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Fig. 2(a): The radiation resistance of circular loops up 
to 2A. diameter. The Rr of a A./rt diameter loop is approx
imately 1500 (b) Direction of current (in-phase) 
around a circular loop 'A./n diameter. Points of max-

imum current are designated as 10 

Fig. 1 (c) and this results in a gain of I· 76dBd as compared 
with the 1· 4dBd obtained with a square loop. The physical 
area of a circular loop of this dimension is larger than that 
of a square loop of A/4 per side which means that the 
etTective aperture of a circular loop is also larger. It is not 
generally known that high efficiency antennas such as 
colinear arrays, Yagi and other similar parasitic struc
tures, as well as multiple element quad antennas, have an 
etTective aperture considerably larger than the physical 
size of the antenna. The larger the etTective aperture of any 
antenna, the more signal it will extract from a passing 
radio wave(2). 

The radiation resistance (Rr) of a circular loop is high 
which means greater efficiency as the power radiated in 
any antenna is due to FRr. The graph Fig. 2(a) shows the 
radiation resistance of a circular loop of circumference A 
to be in the region of 150 ohms(3). Note that the radiation 
resistance obtained is the value which would appear at the 
loop terminals when connected to a transmission line as in 
Fig. 2(b). This situation only occurs in small loops e.g., 
where the current is uniform and in-phase for a given 
radius (a) which in this case is half A/Tt. Larger loops 
would necessitate the insertion of phase shifters to main-
tain uniform in-phase current around the loop. . 

It should be noted that although the radiation resistance 
of a driven loop is reduced when a parasitic element such 
as the reflector is used, the value is still sufficient to main
tain a high degree of efficiency. 

Gain and Radiation Patterns 
The radiation pattern of a single loop radiator is bi

directional, as in Fig. 5, which means that a reflector may 
be used to make the system uni-directional and thus obtain 
greater gain by directivity. A typical two-element quad 
consisting of a driven element and reflector, as shown in 
Fig. 3(a), has a forward gain of 6·5dBd and minimal side 
or rear radiation when the spacing between the elements is 
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0·2A. Any increase in spacing produces no increase in this 
gain factor but decreasing the spacing to a little under 
Q·15A produces a narrower forward main lobe and an in
crease in gain to about 7dBd. However, in this configura
tion the side lobes, which are normally quite small, 
increase to a somewhat larger amplitude and could be un
acceptable for some applications. 

A two-element ring beam with a spacing between the 
driven element and the reflector of O·17A as in Fig. 3(b) 
provides a forward gain of 8· 2dBd, a wide forward main 
lobe and virtually no rear or side lobes, and is similar to 
the radiation pattern of Fig. 6. 

The radiation pattern shown photographically in Fig. 5 
is from a scale model operating at a frequency of 
941·9MHz, one of the numerous frequencies covered by 
the author's special HO licence under the callsign G9BTN. 
The radiation pattern from the prototype 144MHz ring 
beam antenna to be described is shown in Fig. 6. The pat
tern is the same whether the antenna is used in horizontal 
or vertical mode. 

Two-Element Ring Beam Construction 
A working prototype of the two-element ring beam is 

shown in the photograph on page 26. A study of this will 
help clarify the diagram given for construction in Fig. 4. 
The mounting boom was made from 20mm square 
aluminium tube and needs to be approximately 610mm 
long. Surplus can be cut otT as required. 

The general assembly and the ring diameters etc. are 
shown in Fig. 4. The inner ends of each loop are flattened 
so that holes can be drilled (or fixing to the base blocks. 
The rings can easily be formed by hand if done slowly and 
carefully because 5mm diameter aluminium rod is quite 
soft. 

The Gamma Match 
The front, or driven ring, employs a gamma match to 

obtain a direct feed from 50 ohm coaxial cable. It will be 
seen that the terminations of the rings are on blocks which 
ideally should be of Delrin or similar insulating material. 
Perspex or Tufnol could also be used but if neither are 
available then hard wood, thoroughly varnished, will suf
fice. The length of the gamma match rod and details of the 
shorting bar are also given in Fig. 4. The protecting boxes 
are pvc types large enough to accommodate the ring base 
connections etc. and are in fact used upside down so that 
the lid becomes the base and is secured to the boom as the 
diagram shows. 

It should be noted that the 27pF silver mica capacitor 
that bridges the inner ends of the reflector loop is to tune it 
and also to compensate for velocity factor. It is very im
portant that both rings are isolated from the boom. The 

Feed point 

IWADl161 

Driven 
element 

101 Feed point son Ib) 

Fig. 3(a): Configuration of a two-element quad an
tenna for optimum gain/smallest amplitude rear and 
side lobes (b) Configuration of two-element circular 
loop antenna for optimum gain and no significant 

rear/side lobe amplitudes 
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Gammamalch 
section . 
5dia aluminium rod 
230 long approx 

Refleclor 
724dia 
5dia aluminium rod 

Fig. 4: Full construction details of the two-element 144MHz ring beam antenna. The boom may be connected to 
the supporting mast by means of a bracket located between the elements as shown in the photograph on page 26. 
As drawn, the antenna is horizontally polarised; rotating the boom and element assembly through 90 degrees will 

provide vertical polarisation 

only "earthed" point of the driven element is where its two 
inner ends are joined and connected to the screening braid 
of the 50 ohm coaxial cable as in Fig. 4. The reflector ring 
is also isolated from the boom. 

Tuning the System 
Ideally the length of cable to be used should be connec

ted and the antenna set up in a clear space a few metres 
above ground. Set the transmitter frequency to mid-band 
(145MHz) and with a v.s.w.r. meter in series with the feed 
cable, tune the gamma match capacitor in conjunction 
with movement of the shorting bar at the end of the 
gamma line to obtain the lowest possible v.s.w.r. reading. 

If a Philips air spaced concentric capacitor (beehive) as 
shown in the diagrams is not available any small air 
spaced capacitor with a value variable between 0 to 30pF 
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may be used. Once the v.s.w.r. has been verified the plastic 
covers can be fitted and every possible point of entry 
blocked with a sealant to prevent water getting in. There 
are a number of hard setting sealants available which have 
good insulating properties and will not affect the perfor
mance of the antenna. Scotchkote is very good if available 
although Evostik applied thickly will set to a waterproof 
state. 

Performance 
The v.s.w.r. readout obtained from the prototype ring 

beam is very flat across the complete 144MHz band 
owing to the wide bandwidth of this antenna. The polar 
pattern shown in Fig. 6 was obtained with the antenna 
in situ at 7·5m above ground and fed via IOm of UR43 
coaxial cable. 
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Fig. 5: Radiation pattern of a single loop of diameter A 
taken from a 941·9M Hz model 

Daily checks have revealed consistent reception at the 
author's QTH in south central Norfolk from the 144MHz 
beacon located at Wrotham in Kent at a distance of 
168km and without "lift" conditions. During medium 
"lift" conditions signal strengths from the Wrotham 
beacon have been at S9 and over. The signals from this 
beacon are horizontally polarised and the beam was set up 
accordingly as shown in the photograph. For vertical 
polarisation, it is only necessary to turn the beam through 
90 degrees, which simply means transferring the mounting 
plate to the next side round on the boom, so that the 
antenna lies sideways. 

- 3dBd points 

Fig. 6: Horizontal mode radiation pattern of the 
prototype 144MHz antenna. Measured gain is 8·2dBd 

It has been advocated that owing to its useful amount of 
gain and wide beam width the ring beam antenna would be 
ideal for satellite working. • 
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Note~~ 
PW "Marchwood"-1/2 June/July 1983 
As a result of an unfortunate misunderstanding be
tween the author and transformer manufacturer the 
price quoted in Part 2 of this project was incorrect. 
There are three possible solutions to the problem and 
these are outlined below. 

The first solution is to approach a local transformer 
maker-consult Yellow Pages under "Transformer 
mfrs"-and ask him to quote for making a 16V 42A 
open style transformer primary 240V 50Hz. The ball
park figure for this is around £31 inc. VAT but not 
delivery. If you can find some fellow constructors who 
are also building the PW Marchwood then getting 
together and placing a joint order should improve the 
price slightly. 

The second solution is to order the mains transfor
mer by post. The original source, Hilton Transfor
mers, North Causeway, Ware ham, Dorset, Tel.: 
Wareham 51646, can supply the correct specifica
tion transformer at a price of £37 .09 inc. carriage and 
VAT. The type number is 248/05. 

The third solution is to use a toroidal mains transfor
mer and we 'have arranged with I LP Electronics 
Ltd., Graham Bell House, Roper Close, Canter
bury, Kent CT2 1EP, Tel: 0221 54118, to supply a 
16V 672VA (42A) toroidal mains transformer for the 
PW Marchwood. The price quoted is £27.05 inc. post 
and packing and VAT. The part number for this 
transformer is 9T845. The change to a toroidal 
transformer will mean that the four fixing bolt holes in 
the front panel will no longer be used and should be 
blanked off with suitable screws. A single hole will 
have to be drilled in the floor of the case to accept the 
fixing bolt for the transformer. 

Readers should note that all orders must be placed 
directly with the transformer manufacturer chosen and 
not with Practical Wireless. It is also a good idea to 
check with the supplier before ordering that the price 
has not altered. 

That the tirst wireless transmission of music took 
place accidentally in 18771 
In that year, a Mr Rathbone who lived near New 
York amused himself by connecting his telephone 
receiver to a telegraph line, and was astounded to 
hear music in it. Upon investigation, he found that 
Edison had been experimenting with a "singing 
telephone" in . which several musicians playing in 
New York could be listened to in Saratoga Springs. 
Edison's telephone line ran for some way alongside 
Rathbone's telegraph line, and the variable currents 
in the former induced similar currents in the latter, 
and they were translated into music in Rathbone's 
telephone receiver. Although caused by induction, it 
is the first known instance of the wireless transmis
sion of music. 
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CONFERENCE REPORT 
The 17th Annual Conference of the European DX Council 
took place in London from 20-23 May. It was attended by 
some 140 delegates from 24 countries, one third of them 
(Australia, Barbados, Canada, Ecuador, Egypt, Ghana, South 
Korea and the USA) being outside Europe. 

The conference was generously sponsored by Marconi 
Communications Systems Ltd., hosted by BBC External Ser
vices, and most efficiently organised by the DX Association 
of Great Britain. It brought together broadcasters and 
listeners for what proved to be a most enjoyable and instruc
t ive weekend. 

The first afternoon gave delegates an opportunity to visit 
Bush House in the Strand, the headquarters of BBC External 
Services (BBCES). where we were given a guided tour in
cluding the news rooms and news and continuity studios, 
and had the pleasure of meeting face-to-face some of the 
announcers, usually known to us only as voices over the air. 
In the evening, BBCES gave a reception at the Langham 
(opposite Broadcasting House). soon to be redeveloped as 
the main London headquarters of the BBC. Douglas 
Muggeridge, Managing Director of BBC External Broad
casting, gave an address of welcome in which he talked 
about the aims and achievements of the BBCES and of the 
problems affecting all short-wave broadcasters, particularly 
the congestion caused by deliberate jamming transmissions. 
He said that it has been estimated that at certain times of 
day, more than 80 per cent of frequencies that can be heard 
in Europe are affected by this nuisance. He looked forward to 
the 1984 and 1986 World Administrative Radio Con
ferences on H F Broadcasting, and also to the impact of 
direct broadcasting by satellite. 

On Saturday morning, after an address by Bill Cooke, 
Managing Director of Eddystone Radio Limited, Michael 
Murray, Secretary-General of EDXC, reported on the Coun
cil"s work for the past year and plans for the immediate 
future: updating and · expanding their Receiver Files and 
preparing a new edition of the QSL Survey. 

Then followed a series of lectures on a variety of topics 
concerned with short-wave broadcasting. Keith Edwards, 
Assistant Chief Engineer, BBCES, spoke on WARC '84: the 
technical characteristics to be used in planning schedules, 
the use of frequencies and directional antenna design; the 
effect of jamming and the changing sunspot cycle, which 
reduces the effective amount of spectrum space available; 
the pressure growing on the lower frequency h.f. broadcast 
bands due to the increased requirements of developing 
nations for national coverage with least capital expenditure. 
He also spoke of the BBC's introduction of satellite links to 
carry programmes to overseas relay stat ions. Already in 
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operation to Cyprus and Masira, these use special coding 
and decoding equipment to give a 6kHz bandwidth, 1 % dis
tortion, 50dB signal-to-noise ratio link, using two standard 
300-3000Hz telephone channels each with a 64 kilobit 
pulse-coded modulation system. An interesting conse
quence of the extra 72423km which the signals have to 
travel via the satellite, is that programmes including of 
course the Greenwich time signal are delayed by approx
imately a quarter of a second. 

Next, Douglas Bowers of Marconi Communications 
Systems Ltd. spoke on developments in the design of high
power h.f. broadcasting transmitters, with particular 
emphasis on the need to develop circuits with very high ef
ficiency, to combat soaring energy costs. When you're using 
transmitters with output powers of several hundred 
kilowatts upwards, this is obviously an essential aspect, both 
in the a.f. and r.f. amplifier stages. 

George Wilcox, Editor of Dial Search, gave a most amus
ing and enlightening talk on the anatomy and life of the 
average kitchen radio set~what it covered, what it did, 
what it could do if better instructions and information were 
available, even what it might do if all of v.h.f. Band II were 
released to broadcasters. Much food for thought there. 

A survey of the history and present work of the BBC 
Monitoring Service was presented by Richard Measham, 
Chief Monitor of its World Schedules Section. The BBCMS, 
as it is often known, really deserves an article devoted to it 
alone, for it is a complex organisation. From its headquarters 
at Caversham Park and the nearby Crowsley Park Receiving 
Station, on the outskirts of Reading, it listens to broadcast 
stations in many parts of the world, gathering news for the 
BBC itself and for a number of outside subscribers. A recent 
addition to its work is to keep a regular watch on transmis
sions from the Russian Gorizont satellite. 

The final lecture was by John Cantrell of Eddystone Radio 
Limited, who traced the development of Eddystone and the 
receivers produced for amateurs, broadcast listeners and 
professional users. 

On Saturday afternoon, many of the organisations 
represented at the conference displayed their iwares at the 
EDXC Forum. In the evening, Radio Luxemboutg personality 
Benny Brown talked about that station and its philosophy in 
broadcasting simultaneously on medium wave, short wave 
(6·090MHz in the 49m band) and v.h.f. Band 11, and fre
quently mentioning the short-wave outlet in an effort to 
encourage listeners to take an interest in that part of the 
spectrum as a source of entertainment. 
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Sunday morning saw (most of) the delegates up bright 
and early to join one of the working groups for discussions 
on a number of topics related to short-wave broadcasting. 
"The Future of the DX Hobby": The use of higher power 
and multi-channel transmissions was considered to have 
been to the detriment of the hobby, but relay stations did 
give the opportunity of logging a station in a country unlikely 
to install its own short-wave transmitters. 

The trend among many stations to restrict QSLs was 
regretted though largely understood. This trend was partly 
for economic reasons but also because of poor quality recep
tion reports. It was felt that new technologies would not 
have much effect on DXing in the near future, other than in 
the increased availability of short-wave receivers. 
"Th~ . Broadcaster-Listener Dialogue": The listeners 
present indicated that their main interest was in the 
program me-listening aspects of international broadcasting. 
They felt that there was insufficient advanced programme 
information available, whilst appreciating that for many 
limited-budget stations, it was impossible to plan more than 
about eight days ahead. It was felt that more information 
should be made available on the short-wave receivers 
available to DXers. 
"The Future of Telecommunications": This group 
looked at many aspects, but felt that the impact of cable and 
satellite distribution systems for programmes was the most 
important. They touched on the question of censorship by 
governments, which could be made very effective on cable 
systems. The very high cost of running high-power short
wave broadcasting services meant that many administra
tions would find that direct satellite broadcasting could 
become a cheaper way of covering their target area, possibly 
leading to the situation where most short-wave broadcasts 
are directed to third-world countries. 
"Jamming (Deliberate Interference)": This group dealt 
with the history of jamming, the types of jamming transmis
sion currently in use and their relative effectiveness, the 
impact of jamming, not only on the target broadcast, but 
also on other stations on the same or adjacent channels, 
both for communications-grade receivers and cheaper, less 
sophisticated receivers with lower selectivity used by or
dinary listeners. It was noted that jamming had generally 
been a taboo subject with international broadcasters, 
presumably because of the political overtones, but that the 
B BC and others now seemed ready to bring it into the open. 

On Sunday afternoon, delegates were taken by coach to 
see either the BBC Daventry transmitting station, or the BBC 
Monitoring Service establishments at Caversham and Crow
sley Park. BBC Daventry is now devoted exclusively to short
wave broadcasting. It has a total of 14 transmitters with 
powers up to 250kW, feeding into an antenna farm compris
ing some 47 antennas covering all the broadcast bands from 
4 to 26MHz, supported from 44 masts and towers, and 
covering a total area of approximately 250 acres. A number 
of the transmitters are more than 40 years old, the most 
modern are two s.s.b. transmitters used to feed programmes 
to overseas relay stations. 

The work of the Monitoring Service has already been 
described briefly. We hope to publish a more in-depth article 
in Practical Wireless in the near future. 

The Conference came to a close at midday on the Mon
day, after the Working Groups had presented their reports, 
as described, and a proposal by the World DX Club had been 
carried by an overwhelming majority. This proposal said : 
"The European DX Council, speaking on behalf of short
wave listeners represented in its member clubs, condemns 
the practice of deliberate interference to radio broadcasts. It 
points out that this practice affects broadcasts other than 
the intended target. The European DX Council will monitor 
the situation and present information on the extent of such 
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interference in its News Letter and will communicate its con
cern to whichever authorities it considers appropriate." 

The Final Address to the Conference was presented by an 
unexpected but most welcome visitor, Herr Werner Wolter, 
representing Richard Butler, Secretary General of the Inter
national Telecommunications Union in Geneva, and respon
sible for the co-ordination of World Communications Year. 
Herr Wolter spoke" particularly of the indirect benefits of 
telecommunicatioris in developing countries, where a very 
large proportion qf the population live in rural areas. In 
Africa, for example, this stands at around 80 per cent. He 
cited how telecommunications can break the feeling of isola
tion for the populations of these rural areas, giving them a 
sense of security, allowing law and order to be more effec
tively maintained, warnings of natural disasters to be more 
speedily conveyed, and social and cultural contacts more 
easily made. 

Some of the statistics given by Herr Wolter were par
ticularly interesting. In December 1982, it is estimated that 
there were 558 million telephones, 575 million TV receivers 
and about 1·5 billion radio receivers in the world. 

The 1984 EDXC Conference is to be held in Stockholm, 
from June 8-11, and looking further ahead, the 1985 Con
ference is to be in Madrid. 

Further details of organisations mentioned in this report 
can be obtained from the following addresses: 
European DX Council, PO Box 4, St. Ives, Huntingdon, 
Cambridgeshire, England PE 17 4FE. 
DX Association of Great Britain, Five Acres, Whited itch 
Lane, Newport, Saffron Walden, Essex, England CB 11 3UD. 

Since both are voluntary, non-profit making organisations, 
no doubt a stamped addressed envelope or at least return 
postage would be appreciated. • 

MODS No. 25 
~~~continued from page 25 

When the p.t.t. is closed, FMT 6·8V is powered up but 
FMR 6·8V is not. Trl collector is high because it has no 
bias on its base until C 1 can charge up through R I. As the 
squelch was closed during the previous receive period, 
Q 1 021 collector was at earth potential, thus preventing Cl 
charging through D 1. The high on the collector of Tr 1 
biases Tr2 on and as its collector falls towards earth 
potential, the tone is initiated; either BC 147 or BC 182 can 
be used for the transistors. When Tr 1 is on, because Cl 
has acquired enough charge to provide bias, its collector 
falls and this removes the bias from the base of Tr2. This 
allows Tr2's collector to rise and the tone ceases. The 
duration of the tone is governed by the time constant of 
Cl and RI. Capacitor C2 is included to prevent false 
triggering. Both C 1 and C 2 are tantalum capacitors. If the 
repeater has already been accessed, the tone will not be 
present because the squelch will have been open prior to 
transmitting and this will have allowed Cl to have been 
charged through D 1 during the receive period. Therefore 
Trl will conduct immediately FMT 6·8V is applied as its 
collector is virtually at earth potential, thus removing the 
bias from the base of Tr2 and inhibiting the tone. 

In the simplex mode, the toneburst is disabled because 
the bias on Tr2 is fed to earth by S3C, the simplex/
repeater shift switch, and on s.s.b. FMT 6·8V is not 
present. 

The CALL button will still operate normally as it is not 
affected by this modification. 

Thanks for an excellent mod Tom. 
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Have Yaesu FRT-7700 a.t.u., brand new and never used. Would ex
change for any scanner, radio w .h.y. Mr E. Gildea. Tel : 051 260 
9116 (Liverpool). 5590 

Have two good receivers Yaesu FR50B and Eddystone 740, ideal 
for s.w.1. or learner, also Morse tutor (Datong). Would exchange 
any of these for good g.d.o./wavemeter or w.h.y. Martyn Bolt 
G4SUI. PO Box 8 Mirfield, West Yorks. 5591 

Have golf clubs 3, 5, 7, 9, putter, PW 2, 3 and 4 woods, bag, um
brella. Also have C-Scope 800 metal Iqcator. Would exchange for. 
144MHz rig, monitor 'scope, frequency counter, w.h.y. Colin 
G4LXN. Tel : Chipping Sod bury 318528. 5602 

Have radio test gear; Marconi sig. gen. 10-31 OM Hz with manual, 
Leyland b.f.o. qOHz-20kHz, Solartron power pack variable 
0-500V, 'scope (general purpose and servicing). many other items. 
Would exchange any or all for optical instruments. Tel: 0636 
73265 (Newark, Notts). 5603 

Have Realistic DX200 (150kHz-30MHz) receiver with frequency 
readout, plus Tamiya Superchamp radio controlled racing buggy 
w ith fleet supercontrol, Acorns 2-channel radio, NiCad rapid 
charger. Would exchange for R-1000 or FRG-7700 receivers in 
good condition. A. Southby, 25 Park Hill, Church Crookham, Hants. 
Tel: Fleet 3965. 5604 

Have Yashica FX3 s.l.r. camera F2 lens e.r.c., mint condition. Would 
exchange for mains powered scanner/receiver. Also have Lafayette 
model HE30 in fair condition (working). Would exchange for Air 
band receiver/scanner. Bishton, 2 Edgar Street, Ramsbottom, Bury, 
Lancs BLO 9JT. Tel : Ramsbottom 4598. 5631 

Have ex-RAF Mk 9 Bubble Sextant, in excellent condition, in box 
with extension leads. Would exchange for best all band transceiver 
or very good receiver. Gillespie, 58 Thrush Rd, Redcar, Cleveland. 

5632 

Have Atari video computer system plus 8 cartridges. Would ex
change for Sinclair Spectrum (48K) or w .h.y. (amateur radio gear). 
Also have Sony ICF 6700W general coverage receiver. Would ex
change both for h.f. transceiver or w .h.y. T. Maund GM6UNJ. 6 
Winfield Close, Benbecula, Scotland PA88 5LQ. 5641 

Have 35MHz radio control plane flightbox. Would exchange for 
IC-215 or similar or Sinclair or w .h.y. Tel: 02572 62250 
(Chorley) . 5642 

Have MML144/30LS linear amp, suitable for FT-290R etc., ex
cellent condition, boxed and never used mobile. Would exchange 
for RTTY terminal unit; Scarab M PTU 1 or similar for use with their 
interface board. Mike c/ o 2 Penrose Villas, Mannamead, Plymouth 
PL4 7BD. Tel : 0752 669536 after 6pm. 5643 

Have AR77 general coverage reciever, working with bandspread 
3·5MHz, 7MHz, 14MHz and 28MHz bands, with manual. Would 
exchange for Datong FL 1, HW32A or Tatty S8 1 01 . G4MNB. Tel : 
0793826325 (Swindon). S644 

Have Eddystone 840A communications receiver in good working 
order. Would exchange for any 144M Hz accessory of a similar 
value. Delivery may be possible. Tel: 0704 73435 (Southport). 

S663 

Have Amstrad CB 901 with base and mobile antenna, K40 speech 
processor, 13·8V 3 amp power supply. Would exchange for s.w. 
receiver or 144MHz hand held. Ray. Tel : 0383736401 (Dunferm
line). S696 

Have ZX81 and 16K RAM plus extras. Would exchange for DX 
receiver or CB home base or 35mm s.l.r. camera. Matthew. Tel : 
Milton Keynes312035. S697 
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Have Trio 7010 144MHz s.s.b. 144·260-144-450MHz, very good 
condition, Partridge Supermatch a.t.u. and v.f.a. (TX version). 
Would exchange for 29 ·3-29 ·6MHz s.s.b. RX or 432MHz, 
1296MHz or satellite equipment. G6HHV. Tel: 051 327 5804 
(Eastham). S698 

Have 78mm Astronomical telescope complete with tripod and ac
cessories, mint condition. Insured value £350. Would excha.nge for 
solid state communications receiver a.m./f .m. Ex-service accep
table providing handbook and circuit available. Tel: 0795 875973 
(Sheppey) . 5699 

Have Britex Student microscope with case, 144M Hz Sea Star hand 
held, remote mic, case, rubber duck, home brew linear 3 in 20 out, 
pre-amp. Would exchange all for h.f. receiver. J . Harris, 30 
Springfield Road, New Elgin, Moray. Tel : 0342 7299. 5713 

Have Feinwerkbau s.u. match air rifle, in very good condition. 
Would exchange for h.f. general coverage receiver or transceiver. 
Peter. Tel : 0685875006 (Aberdare) . S716 

Have Belcom Liner 2 working on 144MHz and 28MHz. Would ex
change for h.f. linear amplifier or good quality a.t.u . SEM or similar. 
T. R. Slack. Tel : 0983866687. S717 

Have mechanical engineering skills and facilities. Would exchange 
time and effort on your behalf. Would exchange for Yaesu FL-1 OOB 
transmitter. R. Colvin, 46 Beechwood Ave., Woodley, Berks RG5 
3DG. S718 

Have Sommerkamp TS7888DX in good/ fair condition. Would ex
change for v.h .f./u.h.f. equipment, test equipment or communica
tions receiver. Also have Heathkit HW101 / P523/HS1661 tor ex
change. Ron Kumetz Jr. 88 Lee Street, Elmwood Park, New Jersey 
07407,USA. S719 

Have Olympus OM 1 50mm zoom lens motorwind 2X converter, 
extension tubes, National flash with adjustable head and 
aluminium case. (to be collected). Would exchange for 7700M or 
Icom R70. Allan Wood , 8 Crampton Court, Top Valley, Nottingham 
NG59EJ. S730 

Have photocopier, OCE model, (cost £800 seven years ago). Would 
exchange for general coverage transceiver. Also have Bb tenor sax
ophone and Bb clarinet (cost around £400). Would exchange for 
general coverage receiver. W. Lambert, Glaglig, Broadway, Co. 
Wexford, Ireland. 5734 

Have good quality combination hi-fi system, Rotel logic control 
tape deck, Rotel 25W-p.c. amplifier, 60W speakers, belt drive 
record deck. Would exchange for h.f. rig, must be digital readout, 
non-working considered if clean. Details please to Jim. PO Box 22, 
Hereford. S747 

Have Zenith 35mm s.l.r. camera, Ferguson portable television , roll
up film projector screen with tripod-all good working order. 
Would part exchange for v.h.f./u.h.f. receiver. Thomas Blarney, 83 
High Street, Tonyrefail, Mid Glam. CF39 8PH . S757 

Have Sanyo RD5600 stereo cassette deck and Sony TA1055 
stereo amp, both excellent condition. Would exchange for Spec
trum 48K or 16K with details of RTTY conversion . Would consider 
ZX81 with printer and ancillary items. Tel : Ash Green 874480 
(evenings) . 5758 

Have Sharp GF575 tape recorder/ receiver, double tapes. Would ex
change for Grundig Satellit or similar. Tel: 01-660 0177 (9am-
5pm). S784 

Have JVC stereo cassette radio player, plus 40 channel f.m. CB 
transceiver. Would exchange for any h.f. communications receiver. 
C. Roberts, 20 Bridge Street, Shotton, Deeside, Clwyd, N. Wales. 
Tel : Deeside811687. S799 
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Have B40 0·65-30MHz S.w. s.s.b. receiver in good condition. 
Would exchange for good f.m. 27MHz CB plus car antenna. Tel: 
0946820032 (Egremont) . 5782 

Have BB copies Practical Television 1957-1967 and T1333. 
Would exchange for Government surplus wireless equipment with 
handbook or w.h.y. S. V. Hunter, 30 Adelaide Street, Barrow-in
Furness, Cumbria LA14 5TX. 5783 

Have Zeiss Jenoptem 10 x 50 binoculars in mint condition. Would 
exchange for any amateur receiver. S. Speirs, 9 Woodland View, 
Wyesham, Monmouth. Tel : 0600 4902. 5806 

Have Acorn Atom 12 + 12 K computer complete with p.s.u., v.i.a . 
and toolbox including programs. Would exchange for Yaesu FT-
70BR or 432MHz handheld in excellent condition. W. F. Clarkson. 
Tel : 0274 723101 during office hours. 5807 

Have Avo 8 Mk 5 multi meter (latest model) unused, mint condition, 
in original box complete with leads, probes, clips and batteries plus 
warranty from Avo Ltd . Would exchange for KW2000B h.f. 
transceiver in similar condition. M. Wlach, 33 Coleridge Road, Old 
Trafford, Manchester M 16 90U . 5808 

Have C-Scope v.Lf. 1200 ADC, as new, value £200. Would ex
change for Yaesu FT-208 or 708 . Tel : Elland 75901 
(evenings) . 5819 

Have RGD all-wave radiogram model No. 746G, working order. 
Would exchange for ZX81 related products or w .h.y. amateur radio. 
Tel: 040 481 3390 (Ottery St. Mary) . 5822 

Have Nikon F camera with 35mm and 24mm lenses. Would ex
change for SX200N or Bearcat scanner, 144M Hz handheld or 
good computer. Tel : Brian 051 2648682 (Liverpool). 5823 

Have 144MHz mobile (12V) receiver. Would exchange for your 
mono or stereo "disco" amplifier. Tel: 0904 765296 (York). 5828 

Have mobile CB radio, power pack, mobile antenna. Would ex
change for 4W CB hand held set or other radio equipment. Ray. Tel: 
0922 54631 (Hertford, Herts.). 5829 

Have 40 transistor radios, working. Would exchange the lot for de
cent communications receiver (valved type acceptable). Also have 
B. 29 (ex-Navy) long wave communications receiver. Would ex
change for any standard communications receiver with cash ad
justment. Tel: 0273 73707B(Brighton). 5830 

Have Sharp MZBOK microcomputer, 48K RAM with about £200 of 
software, including FORTRAN, FORTH , BASIC Toolkit, PASCAL-
14 months old. Would exchange for FT-l01Z or similar h.f. 
transceiver or w.h.y. M. Dodds, 38 Watson Place, Dunfermline, 
Fife. 5831 

Have Trio-Kenwood TR2300, charger, case, helical, spare whips 
and power leads, NO NiCads. Would exchange for w .h.y. Tel : lan on 
05095 502989 (Shepshed). 5849 

Have Heathkit SB-310 RX, ex-BBC receiver, covering 9 amateur 
and s.w. broadcast bands and Global AT-l 000 a.t.u. Both in very 
good condition. Would exchange for electronic organ components. 
J . Barton. Tel : Witney (0993) 75220. 5850 

Have metal detector, auto discriminator C-Scope v.Lf. and TR-
1200 20 months guarantee with deluxe case in brand new condi
tion, cost £225. Would exchange for Microwave Modules 
144/100lS, 144/30lS + balance or w .h.y. Tel : Tony 047482 
3369 after 8pm (Shorne). 5853 

Have RAF 1392 v.h.f. receiver with p.s.u. Would exchange for ATV 
convertor, Microwave Modules type, or Pye Pocketphone receiver 
PF1 . A. J . Humphriss, 21 Gould Road, Hampton Magna, Warwick, 
CV358TU . 5857 
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Have collection of Science-Fiction books, original cost over £ 11 O. 
List of books sent if required. Would exchange for any type of radio 
or ATV equipment. Could deliver along routes DoverlLondon/ 
Oxford or M 1/M6 to Lancashire or Felixstowe/Cambridge/ 
Northampton/M 1/M6. Mr S. Hurst, 14 Boars Head Avenue, Stan
dish, Wigan WN6 OBH. 5858 

Have Hitachi 3-band stereo radio recorder, Philips 640 pocket 
memo plus charger, motion electronics television sound monitor, 
Sony TPS-L2 stereo cassette player with a.c. adapter. All as new. 
Would exchange for FRG-7 or Eddystone 770R. Tel : 0258 53933 
(Blandford, Dorset). 5879 

Have complete mobile/base CB station including Transcom GBX-
4000 and many extras-almost everything you would ever need 
for a complete station. Would exchange for Sinclair ZX Spectrum 
48K RAM or similar. Tel : Romford 46538 after 5pm. 5896 

Have hi-fi cabinet, solid teak, "record housing lowflex" 1·5m long 
0 ·6m high 532mm deep. Three compartments, pneumatic lid. 
Would exchange for multimeter with a.c. current or w.h.y. Bennett, 
" Ashley", Lambs Lane, Lawshall, W. Suffolk. Tel: Hartest 411. 

S898 

Have Shimizu SS 1 05S 10W h.f. rig plus completed homebrew 2 x 
813 linear, including 2kV softstart p.s.u. Would exchange for any 
solid state/hybrid 1 OOW h.f. rig, e.g. FTl 01, consider equipment re
quiring attention, but not junk. Gee Goodrich G4NLA, Tel: Brighton 
739841 . 5899 

Have Maplin 5600 stereo synthesiser in perfect condition, fully 
built, adjusted and tested, cost £750 to build. Would exchange for 
good h.f. transceiver, FRG-7700 receiver plus Microwave Modules 
28/144M Hz transverter or would consider other items of radio 
equipment to comparable value. Tel : 0945 63095 (Wisbech, 
Cambs.). 5918 

Have 16K ZX81 and extras. Would exchange for CB home base or 
DX receiver or w.h.y. Tel: Matthew, Milton Keynes 312035 even
ings or weekend. 5919 

Have Acorn Atom 8K ROM + 3K RAM in excellent condition, sup
plied with all leads, transformer and instruction manual. Would ex
change for IC2E or other synthesised 144MHz handheld/portable 
(f.m.) in working order. R. C. Stirman G 16WLl, 14 Church Crescent, 
Glengormley, Newtownabbey, Co. Antrim, BT36 6ES. 5931 

Have SX200 scanner also AKAI reel tape recorder. Would ex
change for Panasonic DR49 or Trio R2000. W. J. Bannister, 3 
Eastbourne Walk, Liverpool 6. Tel : 05; -263 6724. 5932 

PW"SWAP SPOT" 
Got a camera, want a receiver? Got a v.h.f. rig, want 
some h.f. gear to go with your new G4? In fact, have 
you got anything to trade radio-wise? 

If so, why not advertise it FREE in our new feature 
SWAP SPOT. Send details, including what equipment 
you're looking for, to "SWAP SPOT', Practical 
Wireless, Westover House, . West Quay Road, Poole, 
Dorset BH 15 1 JG, for inclusion in the first available 
issue of the magazine. 
A FEW SIMPLE RULES: Your ad. should follow the 
format of those appearing above; 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. . 

33 

www.americanradiohistory.com



•••• • ••••••••••••••• 
• •••• ••• • • • • • • ••• • •• •• • •• ••• •• • • • • •• • • •• •• • • ••• • • • • •••• ••••• • •••• 

~ASH ES 

the news bulletins from the Eiffel 
Tower (15 w.p .m.); the German sta
tion Nauen (I8 w.p.m.) and weather 
reports from Cleethorpes (20-25 
w.p.m.) The G.P.O. also used the 
Morse code for internal transmissions 
of their telegrams and employed and 
trained a large number of 
telegraphists. 

Call Up For War 

The late Margaret "Meg" Mills, 
G3ACC, author of the book The 
Morse Code For Radio Amateurs in 
the late 1950s said, "A sound know
ledge of the Morse Code is a great 
advantage, for none can say when 
that knowledge will be required. A 
feeble SOS from an aircraft wrecked 
in the desert or a ship marooned at 
sea could pass by unheeded in a 
world where few knew the Morse 
Code." 

In The Beginning 
In the late 18th century, a French . 

engineer, Claude Chappe, built an 
optical telegraph system using a long 
pointer, controlled by ropes, in the 
centre of a large lettered dial mounted 
on a giant backboard and installed on 
high ground. Briefly, the letters of the 
message, selected by the pointer at a 
predetermined time, were read some 
distance away, providing the visibility 
was good, by someone with a 
telescope. Chappe's telegraph soon 
extended through France and a 
similar system, using holes and shut
ters, was developed by Lord George 
Murray and used in southern
England. They closed around 1850 in 
favour of the Electric Telegraph, 
pioneered by Cooke, Edison and 
Wheatstone, which rapidly developed 
until miles of telegraph wires were 
visible in many countries. 

The basic telegraph used ,a key and 
battery at the transmitting end and a 
bell, buzzer, or electromechanical 
sounder at the receiving end, Fig. 1 
and by pressing the transmitting key, 
the receiving device would sound. No 
doubt this was a fine alarm, but it 
could not convey messages until a 
code, using short and long operations 
of the key, dots and dashes, was in
vented by Samuel B. Morse in the 
1860s. The Morse code, adopted in
ternationally, is a rhythm of dots and 
dashes and each letter and number 
has a sound of its own, for example, 
A . - or rhythmically di-dah and 
B - . . . becomes dah-di-di-dit and so on 
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through the alphabet. Once this 
rhythm was learnt by the early 
telegraph operators, messages of any 
length could be transmitted between 
telegraph offices many miles apart. 

Telegraph Without 
Wires 

At the turn of the century and the 
coming of "Wireless" the key was 
used to interrupt the output of the 
early wireless transmitters and so, by 
using the same short/long signals, 
messages in Morse code could be sent 
over great distances without wires, as 
Marconi proved in Decembet 1901 
when he repeatedly heard three dots, 
the letter "S", di-di-dit, coming from 
his receiver on Signal Hill, Newfound
land, having been sent from his 
wireless station in Poldhu, Cornwall. 

As wireless communications 
developed, many enthusiasts learnt to 
use the Morse code and prior to 
World War I, wireless operators in 
the Royal Navy and the Merchant 
Service used the code for ship to ship 
and ship to shore messages as well as 
for distress when they sent the letters 
CQD and later SOS. Many early 
amateurs and wireless enthusiasts 
learnt the Morse code by listening to 

With the outbreak of WW-I in 
1914, all branches of the services 
needed wireless operators so hun
dreds of pre-war amateurs and Post 
Office telegraphists volunteered or 
were later drafted into the forces for 
this purpose. One such man was 
Edward Emlyn Davies from 
Farnham, aptly nick-named "double 
dot" (EE), whose pre-war knowledge 
of the Morse code enabled him to join 
the Royal Signals and work as a 
"wireless spy" at Armentieres. The 
late Bill Longmire, G3TKL joined the 
signals section of the 26th Canadian 
Battalion in 1914 and had to pass in 
Morse code at 12 w.p.m. with buzzer, 
lamp and heliograph. Like many 
others, Bill was one of the signallers 
who used the key on the Marconi 50 
watt Trench set. . 

Mark Deny, G6DN, a RNAS 
operator said that sending Morse 
messages with a spark transmitter 
below an airship gas-bag was one of 
the hazards of life in those days. 
Although Mark was a licensed 
amateur in 1914 and no stranger to 
the key, the Navy required him to 
pass a Morse test at 25 w.p.m. for 5 
minutes without a mistake. 

As time went on recognised 
abbreviations within the Morse code 
were used to save wireless operators 
time - a good example is the inter
national 'Q' code, QRM, QSL, QSB, 
QTH etc. It is much quicker to send 
__ . __ .... (QTH), than a lengthy 
address. The armed forces developed 

Bell 

Morse key 
Fig. 1 IWRM8641 
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their own code letters for weather 
reports, stations identification, a 
variety of battle conditions and to 
classify enemy aircraft, airships, gun 
positions and warships. 

The Inter-War Years 
Between 1918 and 1939, great 

strides were made in the development 
and design of radio communications 
equipment. Gone were the days of the 
spark transmitter, now it was the turn 
of thermionic valves and quartz 
crystals. Much thought was given to 
the reception of c.w. (continuous 
wave) signals by the introduction of 
an adjustable beat frequency 
oscillator (b.f.o.) to add tone to the in
coming signal, switch able iJ. selec
tivity and special audio mters to shar
pen c.w. reception. Receiver improve
ment was essential because as flying 
developed, radio beacons for naviga
tion were installed at strategic inter
national locations and each one 
transmitted a continuous wave, 
periodically interrupted by a Morse 
coded signal for identification pur
poses. 

During the 1930s, the Radio 
Society of Great Britain organised 
several national and international 
contests, as well as their annual 
National Field Day, for c.w. 
operators. The society also had a 
Radio Experimental Section where 
members, who studied propagation, 
learnt that the tone of a c.w. signal 
could tell them a lot about at
mospheric conditions, for example the 
letter "C" dah-di-dah-dit, would 
sound like ror-ri-ror-rit if the signal 
was reflected from an auroral display. 
It was also proved that a c.w. signal 
was more reliable than phone for 
communication when band conditions 
were poor. 

In brief, the radio amateurs of the 
1930s, through their continual ex
perimenting, had most of the know 

Fig. 3: A selection of WW·I sets, the 
Marconi SOW trench set is bottom left 

how about radio communications 
both with the Morse key and the 
microphone. 

The Reserves 
Throughout WW-I, the armed 

forces realised the value of having 
ready trained telegraphists and were 
so determined that there would be no 
future shortage that in 1932, the 
Admiralty set up the Royal Navy 
Wireless Auxiliary Reserve 
(RNWAR). Later, in 1938, the Air 
Ministry established the Royal Air 
Force Civilian Wireless Reserve 
(RAFCWR). These organisations, 
which came into being with the help 
of the RSGB, were so successful that 
the following references were made to 
them in the official phamphlet, 
National Service, published by 
HMSO in 1939: 

page 30 . .. RN Volunteer 
(Wireless) Reserve 
"The Royal Navy Volunteer 
(Wireless) Reserve is formed for the 
purpose of training and providing 

telegraphists for service in the Royal 
Navy in emergency" 
Qualifications. 
"The age limits are 18 to 45 and can
didates should be amateur operators 
or should be interested in wireless 
telegraphy transmission work in 
Morse Code". 
page 42 ... RAF Civilian Wireless 
Reserve 
Qualifications. 
"Men who are proficient amateur 
wireless operators, preferably holders 
of General Post Office Transmitting 
and/or Experimental licences, are 
eligible for the Civilian Wireless 
Reserve. The age limits are 18 to 55". 

At War Again 
Note the emphasis in that official 

document on amateur radio. How 
right they were! When war started 
again in September 1939, hundreds of 
radio amateurs were ready to serve 
their country and during WW-II they 
operated such famous sets as WS-18, 
19,46, 52, T1154, B2 and others, all 
fitted with Morse keys. Throughout 
the war, c.w. was used on land, at sea 
and in the air and posterity will never 
know just how great a contribution 
was made by the brass pounders and 
their Morse coded messages. -

Silent Keys 
The Morse keys of two famous 

amateurs, the late Barbara Dunn, 
G6YL, (licensed in 1927) and the late 
Nell Corry, G2YL, (1932) now oc
cupy a proud position in the author's 
collection. 

Barbara made some 17 000 c.w. 
contacts in her 50 years on the air 
and Nell, whose key was made in 
1915, established a record in 1935 
when she made c.w. contact with sta
tions in all 6 continents in 6h 2Om, 
earning her the praise of the national 
press of the day. 

:1 

Fig. 2: Edward Davies ("double dot") photographed in April 
1981 

Fig. 4: The Morse keys ofG2YL and G6YL 
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AIRTEST USER REPORTS ON 
SETS AND SUNDRIES 

WOOD & DOUGLAS 
430MHz 
Synthesiser Kit 
I approached the idea of this review 
with a mixture of uncertainty- not un
derstanding the "nitty-gritty" of syn
thesiser design-and enthusiasm. It 
seemed an interesting way to expand 
my u.h.f. horizons. I was pleased to 
note that the kit was collected from the 
"normal" pile of kits, not from a special 
drawer marked " review kits only", so 
clearly Wood & Douglas had faith in 
their packing efficiency. 

The construction notes warn that it 
is quite an advanced project, not to be 
undertaken lightlY, and if the construc
tor is in doubt, to send it back and buy 
a ready-built module. It is good to see a 
warning like this, and it made me read 
the instructions thoroughly before 
proceeding. This proved essential as 
there were one or two modifications 
that needed to be noted sooner rather 
than later. 

The kit contains the synthesiser, 
v.c.o., receiver, shortened transmitter 
strip, modulator, and solid-state relay 
for the supply switching. I decided to 
build the synthesiser first . There were 
two packs of components, one contain
ing most of the components, the other 
the i.c.s and sockets. These should 
always be used in projects of this 
nature, and it is nice to see them 
provided. Indeed W & D warn that they 
will only service units fitted with i.c. 
sockets. The printed circuit boards 
were of excellent quality, drilled, with 
no omissions. The main i.c. used is the 
0320 by Hughes Microelectronics and 
featured in the Don Lancaster CMOS 
Cookbook. This is a versatile device 
and well exploited by Wood & Douglas 
in this kit . 

It is worthwhile sorting out the com
ponents, rather than picking them out 
at random, it being very easy to con
fuse say 100n with 1 kn when in a 
hurry. The instructions give clear direc
tions on the order of construction and if 
followed no problems should be en
countered. A useful component check 
list was included which noted any 
changes, but my kit had ended up with 
four 10iJF electrolytic capacitors and 
one tantalum capacitor, rather than the 
other way round. A quick look at the 
circuit diagram showed that the tan
talum was best suited to the filter, and 
the others weren 't critical, so that was 
how they were used. I didn't bother to 
check the transistor pin-outs, being 
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The completed 430M Hz synthesiser rig 

content to trust the overlay diagram, 
which didn't let me down. 

I feel that perhaps a rather obvious 
general warning ought to be included 
about ensuring components don 't 
touch tracks on the component side of 
the double-sided p.c.b. I found C5 and 
C 11 a bit close and bent them away. 
There are four through-board links to 
be made, as well as one link wire by 
IC7, and this could have been a bit 
more clear on the diagram as there are 
two holes available. It is the hole 
nearest to IC7 that is used. 

The construction section is followed 
by seven paragraphs of setting-up 
procedure, the first three of which were 
accomplished easily. The fourth 
however proved a problem as it needed 
the V.C.O. which I had not built yet! 

No problems were experienced-or 
so I thought-in building the v.c.o. My 
only minor gripe .was that L9 had been 
changed so the drawing was incorrect, 
but still easily understood. The setting 
up went superbly until I tried to peak 
up the 5M Hz (approx.) output. Nothing 
was appearing and after many 
frustrating hours a phone call to Wood 
& Douglas revealed that I had put the 
B F981 in upside down. Take care with 
this four-legged device; it worked 
when I put it in the right way round so 
it must be quite robust, but check its 
orientation-twice-not like me. Tun
ing up then proceeded very smoothly, 
and . no problems were encountered 
linking it to the synthesiser board, and 
the system locked up nicely. 

The receiver was reviewed in PW 
(Qct '80) so it won't be repeated here. 
Suffice it to say that the circuit has to 
be slightly modified for external os
cillator drive, and this proved to be very 
easy. It tuned up with no problem at 
all, and was extremely sensitive . 

Though the transmitter was also 
reviewed in PW at the same time it 
was not in fact used with this kit , 
because Wood & Douglas provide a 
" shortened transmitter strip", taking 
the 20nW, 144MHz signal from the 
V.C.O., tripling it and amplifying up to 
500mW. The only omission in the kit 
occurred here, one resistor, so almost 
full marks to the packing department
certainly many times better than some 
kits I have built. 

At the risk of being repetitive, this, 
along with the solid-state relay and the 
modulator, worked first time. The p.a. 
is tuned up with the output coaxial lead 
in one position, followed by the output 
filter, with the coaxial lead in its final 
resting place. The other end of the lead 
then connects to the receiver where 
there is an effective diode switch to 
avoid the use of relays. When all was 
connected the TX was delivering ap
proximately 800mW. 

The unit was built into a Centurion 
DX4 case, and with the V.C.O. and syn
thesiser in individual die-cast boxes it 
was a tight fit, but looked extremely 
smart. Wood & Douglas recommend 
the use of a case with as few separate 
sections as possible to avoid problems 
with parts of the case not making a 
good earth connection. There were a 
few microphonic hiccups but these 
were soon ironed out, and the casing 
was, indeed, the cause. 

Feeding into a dipole I was amazed 
to find six repeaters suddenly available 
to me. The spectrum analyser revealed 
a nice cleall signal, and audio reports 
were extremely favourable. The 70 
PAC2 kit costs £128 inc. VAT plus 75p 
post from Wood & Douglas, Unit 13, 
Youngs Industrial Estate, Paices 
Hill, Aldermaston, Reading RG7 
4PQ. Tel: 07356 5324. G4LBW 
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USER REPORTS ON 
SETS AND SUNDRIES 

WOOD & DOUGLAS 
70PA2/S 432MHz RF Switched Pre-amplifier 

The effectiveness of r.f. pre-amplifiers 
has been discussed several times in 
PW and the main conclusion reached is 
that for optimum overall system sen
sitivity/ lowest noise figure the place to 
locate a pre-amplifier is as close to the 
aritennaas possible. On 432MHz the 
result of placing the pre-amplifier at 
the shack end of 15m of UR67 coaxial 
cable, assuming a noise figure of 1.9d8 
tor the pre-amplitier and a 6d8 receiver 
noise figure, would result in an overall 
noise figure ot 6.1 dS . The overall 
system noise figure for a mast-head 
mounted pre-amplifier would be 
2 ·63d8-a very significant improve
ment. 

Wood and Douglas developed the 
70PA2/S for this purpose and the unit 
can be purchased ready built or as a 
kit. As with all W & D products yet 
seen by this reviewer the level of 
preparation is exceedingly good and 
sets the standard for kit suppliers. 

As the double-sided p.c.b. is laid out 
with a device density similar to that 
found on industrial assemblies 
reasonable proficiency in forming and 
soldering the 57 components is called 
for. The kit version on review took 
approximately 2+ hours to assemble 
following the concise instructions 
provided , which include circuit 
diagrams, p.c.b. overlays and all rele
vent device identification information. 

Circuit wise the 70PA2/ S uses an 
NE 21936 low noise bi-polar transistor 
in a common emitter configurat ion 
with tuned input and output. Protection 
from excessive r.f. to both input and 
output is provided by back-to-back 
1 N4148 clamping diodes. 

Electro-mechanical relays are dis
pensed w ith in favour of pin diodes for 
r.f . switching, which has the advan
tages of reduced price, size and long 
term stability. The only disadvantage is 
that this arrangement does limit the 
power handling to a safe level of 30W, 
but for most commercial transceivers, 
ATV transmitters etc. , this is still well 
within safe limits. 

The r.f. switching arrangements are 
designed to provide maximum ver
satility and incorporate both r.f. sense 
VOX and " hardline" control options as 
standard. With no d.c. supply (12V) 
applied to the pre-amplifier the unit is 
effectively "transparent" to r.f. in both 
directions (typical insertion loss 
0.8dS) . Connecting either the " - T' 
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terminal to ground or the" + T" to the 
supply positive rail switches the unit 
into the " straight through" mode, 
useful if running QRP below the level 
needed to actuate the r.f . VOX 
(30mW). For s.s.b. use a hang time of 
1 OOms is also built in. 

On test the gain of the pre-amplifier 
was measured at 13.5d8 with a supply 
of 12V d.c. and a standing current on 
receive of 60mA. All parameters 
quoted by the manufacturer were met 
by the constructed kit sample. 

Alignment of the kit pre-amplifier 
consists of adjusting three film 
trimmers-one to set the through 
switching line up for minimum inser
tion loss and the other two to peak the 
tuned input/ output sections. The 
method adopted for the review sample 
was to mount the terminated pre
amplifier onto the antenna system 
(with mast winched over) and to audi
bly peak-up on a known constant weak 
signal source . (In this case a 
mysterious non-identified carrier ap
parently vertically polarised and first 
heard during early 83-any guesses 7) 

In use the pre-amplifier has been 
mounted at the mast-head approx
imately 1.5m from the antenna driven 
element (Quad Loop/ Silver 70 Vagi). 
As the pre-amplifier is not supplied in a 

case a suitable r.f . and water tight en
closure was constructed by using a 
skimmed milk powder tin. N type r.f. 
connectors and d.e. input feedthroughs 
were mounted on the lid with the pre
amplifier sat on a copper strip bracket 
soldered on the rear of the lid. A wrap 
around with self-amalgamating tape 
and a generous coat of Finigans Wax 
Oil complete the weatherproofing 
which after six months of rain/ snow 
etc. , shows no signs of deterioration. 

Switching in the pre-amplifier during 
ATV contacts always results in a 
typical weak picture improvement of at 
least two grades and on s.s.b./f.m. cer
tainly " lifts" stations out of the noise. 
These results must be qualified by the 
fact that the MCP shack feeder is 
currently "only" 35m of military grade 
UR67 with a measured through loss of 
close to 6dS . Notwithstanding this 
drawback ATV signals have been ex
changed under flat conditions over 
120km and PAO worked on s.s.b. 

Thanks go to Wood & Douglas 
Limited, Unit 13, Youngs Develop
ment, Aldermaston, Reading, RG7 
4PQ, Telephone (07356) 5324 for 
the review kit which is currently 
available at £ 14.75 + p. & p., or alter
natively as a built and tested unit at 
£21.10. John M. Fell. 
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Latest Icom Products 
With the vast increase in usage of 
144M Hz and 432 M Hz amateur bands, 
Icom have introduced the IC-120, the 
first dedicated 1·2GHz 'transceiver to 
come onto the UK amateur market. 
With repeaters now operational within 
trois band and the promise of more to 
come this would seem to be an ideal 
time to launch this product, which will 
allow more amateurs to explore the 
capabilities of this lowest microwave 
band. 

The IC-120 covers 1260-1300MHz 
(1 ·2GHz-1 ·3GHz) in a channelised 
format with three separate tuning rates 
in increments of 25kHz, 75kHz and 
1 M Hz. The rig is provided with a 
duplex facilitity allowing any program
med in-band offset to be obtained in 
conjunction with the six memory chan
nels or the dual v.f.o.s, and the receive 
frequency can be varied over ±5kHz 
using the RIT control. When initiated 
from "cold" a 20MHz offset is ob
tained. 

Comprehensive scanning of the 
memories, the complete 40MHz or any 
segment of the band is available with 
selection of pause on either an OCr 

cupied or vacant frequency-the for
mer will probably be the most used for 
some time! 

Frequency readout is via a 4-digit 
green I.e.d. display and signal strength 
is indicated on the now familiar 
horizontal I.e.d. bargraph. With r.f. 
power output of 1 Wand receive sen
sitivity quoted at -8dB(0-4h.LV for 
20dB quieting, this transceiver offers a 
very attractive means of access to this 
exciting band for a price in the region 
of £329. 

Second, the IC-751 which incor
porates and even improves on the per
formance of the respected R70 
receiver- and the IC-740 transceiver, 
making it Icom's most advanced, high
performance h.f. bands transceiver 
with full general coverage receiver 
capability between 100kHz and 
30MHz. It is fully compatible with 
Icom auto units and further options in
clude computer control and a digital 
speech synthesiser. 

Built-in features include a speech 
processor, a switchable choice of j.f.e.t. 
pre-amp, straight through or a 20dB 
pin diode attenuator and two v.f.o.s 
allowing split frequency operation. 
Other standard features are : 32 
memory channels with scan facility and 
start/stop timers, a marker, four 
variable tuning rates, pass band tuning, 
notch, variable noise blanker, monitor 
switch, d.f.m. (direct feed mixer) in the 
front-end, full break-in on c.w. and AM-
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Clock Radio Phone 
Hard on the heels of its launch of the 
UK's first legal cordless telephone, the 
Wanderer (see Products July issue), 
Fidelity unveils a second new 
telephone. Called the CR P 100, it's a 
compact modern unit incorporating the 
three facilities of radio, alarm clock and 
telephone. 

The radio operates on I.w., m.w . and 
f.m., has rotary tuning and slider 
volume control. Selector switches are 
provided for radio, alarm radio, alarm 
buzz and ofi'. Push buttons enable 
selection of alarm off, sleep, alarm set 
and time set, also a snooze touch sen
sor is provided. The twelve hour clock 
has an am/ pm indicator and readout is 
via a red digital I.e.d. display, which 
also carries a warning flag in case of 
failure. 

The modern corded telephone 
handset incorporates a push button 
dialling system with last number redial. 
It is independently powered and its use 
automatically cuts out the radio. 

Available from W . H. Smith and 
similar retail outlets during September, 
the CR P 100 will cost in the region of 
£70. 

The IC-120 

TOR compatibility. A 70MHz first Lf. 
virtua lly eliminates spurious responses 
and is followed by a high gain 9MHz 
second Lf. 

The transmitter features high 
reliability 2SC2904 r.f. power tran-

The IC-7S1 

! ~.;~ 
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Antenna Extender 
Owners of hand-held or portable rigs 
with similar antenna connections to 
the FT-290 or AR-240/245, may now 
improve the performance of their 
transceiver by extending or converting 
the standard 'A/4 telescopic antenna 
into a 5'A/8 Whip . 

The CO Centre can supply an an
tenna extender that is connected direc
tly between the existing antenna and 
the transceiver. The unit measures ap
proximately 610mm long, and should 
assist in removing body coupling ef
fects, resulting in a more efficient 
radiation of the available energy. Also, 
it should provide a well worthwhile 
increase in gain over the standard ''A/4 
element. 

Priced at £ 1 0 .50, which includes 
VAT and carriage, the antenna exten
der is obtainable from either branch of 
the CO Centre at: 1 0 Merton Park 
Parade, Kingston Road, London 5W19. 
Tel: 01-543 4214/5150 or 584 
Hagley Road, Oldbury, Birmingham 
B680B5. Tel:021-431 8201. 

sistors with a low i.m.d. (-32dB @ 
100W) full 100% duty cycle. Power is 
restricted to 40W on a.m. and adjust
able from 10W on all other modes. The 
I C-7 51 is expected to cost in the 
region of £950. 
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Moscow Muffler 
Ever since the Russian "Woodpecker" 
started up, noise blankers have been 
incorporated into transceivers to try 
and combat the problem. None have 
really succeeded. . 

Now a simple and really effective 
blanker is available which fits into the 
antenna lead from the transceiver. 
Placed ahead of any stages of am
plification and any filters, the WB 1-C 
incorporates carrier operated antenna 
switching and is adjusted by two sim
ply operated controls. 

For the serious h.f. operator, this 
latest technology breakthrough is a 
must. It makes QSOs possible when 
they would otherwise be impossible. 

The WB 1-C is available from : I.C.s. 
Electronics Ltd., PO Box 2, Arundel, W 
Sussex. Tel: (021 365) 590. 

We will be reviewing the Moscow 
Muffler very soon in a future issue of 
Pw. -

The TS-530S Returns 
We have just received intriguing news 
from Lowe Electronics, Trio's main im
porter, that due to literally world-wide 
demand from radio amateurs the 
previously phased-out TS530S h.f. 
bands transceiver is to be re
introduced. 

As far as we are aware, this is the 
first time a Japanese manufacturer has 
acquiesced to customer demand, and 
must surely indicate the quality and 
performance of this particular rig. 

Priced at the VAT inclusive price of 
£595 plus carriage, stocks are now 
available at: Lowe Electronics, Bentley 
Bridge, Chesterfield Road, Matlock, 
Derbyshire DE4 5LE. Tel: (0629) 2430 
or 2817. 

Economy DXer's TV 
A product that should prove of par
ticular interest to the TV/OX enthusiast 
or the European traveller, where the 
B/G (5·5MHz sound) system is the 
standard, is available from South West 
Aerial Systems. 

Entitled the Vega 4020E, it is a 
v.h.f./u .h.f. 6in screen monochrome TV, 
that is manufactured in the USSR, is of 
rugged construction within a metal 
case and is powered via a removable 
heavy-duty mains-adjustable p.s.u. or 
from an external 12V d.c. source (all 
plugs etc. are supplied) . 

The 4020E features very good sen
sitivity and sharp selectivity with its 
four individually tuned i.f. stages (five 
stages at u.h.f.) . Antenna input is via 
separate v.h.f. and u.h.f. 75 ohm coax
ial sockets, in addition a strong in
tegral whip antenna (1 · 16m extended) 
is fitted at the rear of the set. The v.h.f. 
tuner is an 11 position " click stop" 
turret covering all Band 1/111 "E" 
channels-SWAS adjust the Ch. E2 
coil to include Ch. 1 A allowing all band 
I TV/ OX channels to be received-the 
fine tuning range in Band III is suf-

Signal I njector 
Alcon Instruments announce the 
availability of the Chinaglia Usijet un
iversal signal generator. The device is a 
small pocket-sized, pen-shaped probe 
capable of providing a test signal 
wherever it might be needed. 

Intended initially for use in fault
finding and alignment checking in the 
radio and TV areas, the unit has ap
plication over a wide field including the 
audio and communication markets. 

The main signal generator is a block
ing oscillator providing a basic 500kHz 
signal which is modulated at 1 kHz for 
identification and demodulation check 
purposes. The waveform generated 
produces harmonics detectable right 
up to 500MHz, very useful in many 
servicing applications, and power con
sumption is 25mA from an internal 
1·5V cell to give a 20V p-p output at 
the probe tip. 

In use the case of the unit is connec
ted via a fly- lead to the earth line of the 
equipment under test and the probe tip 

ficient to cover virtually all European 
channels without adjustment. For u.h.f. 
a small rotary tuner control is provided 
(with varicap fine tune) covering the 
Ch. 21-68 range. 

SWAS are the sole U K distributor for 
the Vega 4020E, which costs, in
clusive of VAT and delivery, only 
£58.95. Orders should be sent to their 
new address: South West Aerial 
Systems, 11 Kent Road, Parks tone, 
Po ale, Dorset BH12 2EH. Tel: (0202) 
738232. 

I understand that Roger Bunney, 
probably the U K's leading authority on 
OX-TV, is working on some simple 
modifications to extend both the flex
ibility and versatility of this receiver. 

touched to whatever point the signal is 
required. The Usijet can be used in 
"live" test conditions and can cope 
with circuit voltages of up to 500V d.c. 

The price, complete with earthing 
lead and instructions, is £ 11.55 in
cluding VAT, and is available from: 
Alcon Instruments Ltd. 19 Mulberry 

. Walk, London SW3. Tel: 01-352 1897. 

AMATEUR RADIO SHOP 
Opened on Aug. 1st 

'PACE: ELECTRONICS 

TRIO and YAESU agent 
Complete range of equipment available 

at very competitive prices. 
75 Farringdon Street, 

Swindon, Wilts. 
Telephone - Swindon (0793) 850056 

Practical Wireless, September 1983 

Your amateur dealer in the West Country. 
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The length of an antenna required for efficient transmis
sion or reception is proportional to the wavelength of the 
signal concerned. Thus if one wishes to transmit very low 
frequencies. (v.l.f.), one must use an antenna system of 
extremely large dimensions to obtain reasonable efficiency. 

Why should one wish to use such very low frequencies 
anyway, since information can be transmitted so much 
more rapidly using signals of a higher frequency and can 
be transmitted and received by far smaller antenna systems? 

At the present time there are two main reasons for using 
v.l.f., one being of great military importance and the other 
a useful research technique. These frequencies, which can 
be used to communicate with submerged submaries, are 
likely to bring us a new understanding of certain radio 
signals which are reaching us from space. Huge antenna 
systems are needed to transmit v.l.f. signals to submerged 
submarines, whilst similarly large antenna systems are required to receive extremely low frequencies from space. 

Signals from Space 
A group of research workers under Anthony Fraser

Smith of the Stanford Electronics Laboratory, Stanford, 
California, is interested in the study of radio waves 
reaching the earth at frequencies ranging from a few 
hertz down to perhaps O·OOlHz. The corresponding 
wavelengths are enormous-as large as the distance from the earth to the moon. Clearly it is not possible, at least for 
the imaginable future, to construct an antenna of such 
dimensions, but nevertheless the largest possible antenna is 
40 

) 
required in order to receive the signals at a strength which, 
it is hoped, will be adequate for the purpose. 

As the construction of an antenna system with dimen
sions of several km is out of the question on the grounds of 
cost, Fraser-Smith and his colleagues came up with the 
idea of using a "peninsula antenna". Sea water conducts 
electricity fairly well, owing to the salt and other sub
stances in it which form current-carrying ions. Thus if one 
finds a suitable peninsula and puts electrodes into the 
water on each side, fed with v.l.f. radio signals, the elec
tricity will flow in the shortest possible conducting path 
between the electrodes-namely, right around the penin
sula from one electrode to the other. 

In other words, the signals flow around the shore line of 
the peninsula in a path which can be very roughly circular 
if one chooses a suitable peninsula and injects the signals 
into the water at a point where there is a fairly narrow 
neck across the land. 

Practical Experiments 
It is well-known that any antenna which transmits well 

at a certain frequency is also a good receiving antenna at 
that same frequency. In order to test their peninsula idea, 
Professor Oswald G. Villard Jr. and Fraser-Smith set up 
an experiment in the summer of 1975 on a small peninsula 
on the north shore of Chappaquiddick Island off Cape 
Cod, Massachusetts. This peninsula, called North Neck, 
juts out into the Nantucket Sound. 

North Neck is some hundreds of metres across and 
these workers stretched a wire 300m in length across the 
neck and attached O·45m square copper sheets at each 
end under the water. A receiver system was placed at the 
centre of the wire. 

The antenna picked up some peculiar "wailing" sounds 
from space which Fraser-Smith wishes to study. Although 
they sound artificial, scientists are certain that these 
signals are a natural phenomenon. They are believed to be 
produced in the upper limits of the earth's radiation belt. 

The following year the same workers decided a 
more active experiment was justified. They stretched an 
aluminium wire across the North Neck and attached the 
ends to two large pieces of galvanised iron pipe which 
acted as the electrodes which made contact with the sea 
water. The two electrodes were about 180m apart. 

Their alternating signal was produced using four 
automobile relays connected to two 12V car batteries. A 
measurement of the magnetic field around the peninsula 
was made to determine how well the peninSUla was perfor
ming as an antenna. They found that an aeroplane flying 
at altitudes from between 160m to 320m above the island 
could pick up their transmissions. 

Calculations showed that the peninsula technique, using the sea water as a conductor, produced results some 49 
times better than would have been obtained if they had 
built a conventional antenna system around the shore of 
North Neck. 

The US Navy helped to provide funds for this work, 
together with the US National Science Foundation, since it 
is interested in its applications for direct communication 
with submarines. However, Fraser-Smith is far more 
interested in using the technique for studying natural 
phenomena. 

He said that there is now a well-developed theory as to 
how these pulsations are generated, but it has never been 
tested practically, and he wants to be one of the first to 
test it. 
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The complex mathematical theory is that the energetic 
particles in the radiation belts above the earth react with 
other forms of radiation to produce the v.l.f. transmissions 
that, when speeded up by replaying recordings at higher 
speeds, produce sounds like the songs of humpbacked 
whales or like a sound track from a bad science fiction 
film. Fraser-Smith is not interested in the "whistlers", but 
in the little "warbling" currents. 

Transmissions to Space 
Now Fraser-Smith wants to use a powerful enough 

peninsula antenna to be able to transmit signals to the 
radiation belts on nights when the warbling noises are ab
sent to see if the particles interact with his signals in the 
way which is predicted by the theory. 

Fraser-Smith wants to carry out these further experi
ments himself as soon as possible. He feels it will not be 
too expensive and that it will be fairly harmless to the en
vironment. He needs a peninsula larger than Chappiquid
dick and, whilst Cape Cod might be satisfactory, it is 
considered to be too densely populated for the purpose. 
Villard has swum through a comparable current to that 
which would be produced in the sea water and, while he 
felt a tingling sensation, was not harmed in any way. 

As the current travels through a large body of sea 
water, it has practically no effect on any living thing as far 
as is known. Nevertheless, it might produce some electric 
shocks, especially near to the points where it is injected 
into the water. 

Fraser-Smith is therefore considering more remote 
peninsulas where no people are around and has considered 
places in Canada, Alaska, Antarctica and Greenland. He 
considers the best place for the experiments will be in the 
polar regions, where Stanford is already operating an an
tenna at much higher frequencies. He does not yet have 
suitable equipment, but commented that the Soviets have 
been doing research with portable magnetohydrodynamic 
generators which can provide huge currents, but do not 
have the variable frequency characteristics he is seeking. 

Submarine Communications 
During World War 11 it became quite clear that a sub

marine was cut off from conventional communications as 
soon as it submerged and its antenna was at a depth of 
more than a few metres. This is due to the conducting 
properties of sea water. However, the attenuation of radio 
waves by sea water can be shown to be proportional to the 
square root of their frequency. Thus a signal at 40Hz is at
tenuated by a factor of 30 less than a signal at 36kHz. 
Both the "US and other Navies want extremely low fre-· 
quency communications so that they can give orders to a 
nuclear submarine whilst it remains at an un detectable 
depth. It has been reported that approximately half of the 
US nuclear strike capability is carried" by nuclear sub
marines, so it is highly desirable that they maintain com
munications. 

Proposals have been made by which it seems that a 
transmitter radiating a mere 2W of power from Wisconsin 
could send messages to submarines deep in the ocean. The' 
proposed frequency is 76Hz; although data rates at such a 
frequency can only be very low, they would be adequate 
for issuing command instructions to a nuclear strike force. 

The extremely low frequency signals would be 
propagated around the earth with ' a vertical polarisation, 
being reflected between the earth's surface and the 
ionosphere (80 to 400km in altitude). At the surface of the 
oceans, the waves would be tilted downwards so that they 
become horizontally polarised under water. 
Practical Wireless, September 1983 

Strangely enough, it seems that pure water does not 
exert the same attenuation on radio waves as sea water. 
Submarines deeply submerged in fresh water lakes can 
receive radio signals at much higher frequencies, although 
there is naturally still considerable attenuation. 

The US proposed a "Seafarer" extremely low frequency 
communication system in Michigan's upper peninsula in
volving the burying of some 3860km of cable in an area of 
nearly 120km square. The difference between the effective 
electrical length of the antenna and the wavelength of the 
transmitted 76Hz signal implies a transmission efficiency 
in the order of 0·01 per cent. For example, it has been 
suggested that a power of more than 10MW would be 
needed to generate a radiated signal of 500W. 

These high power levels and the need to bury some 
3860km of antenna cable have given rise to much local 
controversy and many objections to the Seafarer project. 
Proposed alternative sites in the south-west regions of the 
US are reported as being too costly and also less efficient, 
whilst the testing site in Wisconsin is reported to be un
suitable for a full-size antenna. 

Many experts believe the USSR to be well ahead in ex
tremely low frequency communicatiori techniques. It has 
b~en reported that they have carried out experiments in the 
Arctic at the Rybachiy Peninsula and that measurements 
of the magnetic field produced by their equipment have 
been made as far as 750km from their site. 

Conclusions 
It is interesting to note that many years ago radio 

transmitting stations used very large antenna systems, 
whereas currently much higher frequencies are commonly 
used where TV and f.m. stations employ an antenna at the 
top of a mast. For the future, small antennas at the centre 
of microwave dishes may be much more the norm. 

However, for extremely low frequencies one must still 
use very large antennas or make a great sacrifice in the 
transmission efficiency. One can only wonder whether 
some enterprising scientist of the future will construct a 
dipole using the earth and the moon, or possibly even the 
earth and another planet, to form the largest possible an
tenna for some purpose which now seems to us rather 
obscure! 

Background Notes 
Early in 1982 a team of researchers carrying out experi

ments in Antarctica found a previously unknown source of 
ultra low frequency waves in the upper atmosphere of the 
earth. This work has a number of important connections 
ranging from the forecasting of magnetic storms to studies 
in the field of plasma physics. Indeed, the researchers 
believe that this new source of ultra low frequency waves 
will aid scientists in the understanding of the structure and 
of the processes occurring in the magnetosphere of the 
earth and of the ionosphere and of the interaction between 
these two regions. 

The researchers found that the ultra low frequency 
waves are generated in the ionosphere when the conduc
tivity of that region increased significantly owing to the 
increased ionisation caused by ultra-violet radiation and 
X-radiation from solar flares. Previously, workers in the 
field of atmospheric physics had considered that the 
only naturally occurring ultra low frequency waves were 
generated when streams of charged particles (electrons 
and protons) from the sun interacted with the magnetic 
field of the earth or during magnetic storms when dis
charges into the magnetosphere produced bright auroral 
displays. • 
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Microwave Modules LARG EST Stockist In London' 

MML 144/30LS 

£69·95 
INC. VAT 

(P&P (250) 

1 or 3 watts in for 30 watts out. Make your portable heard and hear 
other stations with this superb 12dB preamp. Noise factor only 
1·5dB! 
OTHER 2 MTR VERSIONS AVAILABLE:-
Model Input Output 
MML144/50S lOW 50W 
MML144/100S lOW lOOW 
MMLl44/100LS 1 or 3W lOOW 

Prices inc. VAT 
£85·00 (P&P £2·50) 

£139·95 (P&P £3·00) 
£159·95 (P&P £3·00) 

ALSO 70cm VERSIONS. NOISE FACTOR 2dB 
Model 
MML432/30L 
MML432/50 
MML432/100 

Input 
10r3W 

lOW 
lOW 

Output 
30W 
50W 

lOOW 

Prices inc. VAT 
£99·00 (P&P £3·00) 

£109·95 (P&P £3·00) 
£228·65 (P&P £4·00) 

RTTY MML2001 

£189·00 
inc. VAT 

(P&P (250) 

BORED with your receiver?! 
NOW you can Translate those bleeps into' words on either your TV. 
(not during DALLAS!) or Video Monitor. See weather - Telex -
News Agency reports and, of course amateur Transmissions. Just 
look for RV. RV. RV. RV!! On the screen. 

MML28100S 
£ 129 · 95 inc. VAT (P&P £300) 

This all new 10 metre linear amplifier is intended for use 
with any existing 28MHz equipment having an output power of up 
to 10 watts. When used with such a drive source this unit will 
provide an output power of 100 watts on SSB and FM and 40 watts 
on AM. 
The linear amplifier and the ultra low noise receive preamp can both 
be independently switched in and out of circuit due to the inclusion 
of sophisticated switching circuitry controlled by front panel mount
ed switches. 
10 Watts in for 100 Watts out - 10 MTR Linear/Preamp switchable. 

400 EDGWARE ROAD, 
LONDON W2 

01-7235521 Tlx 298765 
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"'""""""" -.VISA -Please all ow up to 14 days 
for del ivery 

SP15-M: 1-8-160MHz 5W-20W-200W 
PowerlSWR Meter .... .... ..... .. .. ... £32·00 inc. VAT 

SP-350: 18-500MHz 200 
PowerlSWR Meter .... ...... .. ....... .£59·95 inc. VAT 

WELZ SP-300 

SP-300: 1·8-500MHz 20W-200W-l KW 
PowerlSWR Meter ... ...... .. ...... .. .£75·00 inc. VAT 

WELZ SP-10X & SP-380 

1-8-500MHz 200W 
Pocket Size ............. ..... ... ..... ... ... .£24·95 inc. VAT 
1·8-500MHz 200W 
Dash Mount .... ..... .................... .. £49·95 inc. VAT 

ADONIS 
MICROPHONES 

AM803 : Desk compressor mic with head 
and swan neck .£59·00 inc. VAT 

AM503: Desk compressor mic as 803 
with one output £42·25 inc. VAT 

AM303 : Desk Mic ... .. .... .. £32·78 inc. VAT 

Full range of Mobile Mics available TOO 

TC9000 FOR 29FM 

£55 
inc. VAT 

WITH CRVSTAL 
+ MOD SHEET 

Just replace the PLL crystal and retune, and you have a 29·310 to 
29·710 FM Rig! Add the MML28/100s and you've got 50 watts! 

NEAREST TUBE: 
EDGWARE ROAD 

PADDINGTON 

OPENING TIMES: 
9 .30am-5.30pm Man, Tues, Wed, Fri. 

9.30am-1pm Thurs. 
10am-4 .30pm Sat. 
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HF ANTENNAS FOR ALL LOCATIONS 
by L. A. Moxon BSc C Eng MIEE G6XN 
Published by RSGB 
260 pages, 193 x 252mm. Price £6.67 

w 
This latest addition to the range of RSG B publications 
features an indepth review of all types of "traditional" h.f. 
antenna systems, from the long wire to the switchable quad. 
The book is divided into two parts dealing with the theory 
behind and the practical realisation of h.f. antennas with in
formation of use to all users of the spectrum below 30M Hz. 
Based on the author's personal investigations many "stan
dard" designs are subjected to close examination to deter
mine how and why they work-this approach often provides 
surprising results. 

VIDEO USER'S HANDBOOK-2ND EDITION 
by Dr. Poter Utz 
Published by Prentice-Halllnternational 
500 pages, 174 x 231 mm. Price £11.95 
Written in non-technical language this book has step-by
step instructions for setting-up, operating, maintaining and 
trouble shooting video equipment. It also has illustrations, 
TV screen, photographs and shortcuts to help you with 
equipment if other technical help is not available. 

The twenty chapters cover such wide subjects as the TV 
receiver in Chapter 1; More about TV Antennas in Chapter 3; 
The TV camera in Chapter 6; Lighting in Chapter 10; Video 
Tape Editing in Chapter 13; Portable VTRs in Chapter 14; 
Video maintenance in Chapter 16 and Advanced Planning 
and Production Techniques in Chapter 19. 

PRACTICAL DESIGN OF DIGITAL CIRCUITS 
by lan Kampel 
Published by Newnes Technical Books 
301 pages, 137 x 214mm. Price £9.95 
The aim of the book is to show the reader the most direct 
route to "thinking" about digital design, like an experienced 
designer. It should also appeal to engineers and enthusiasts 
wishing to expand their knowledge in practical rather than 
theoretical directions. 

The book is divided into three parts: Basic Logic; Design 
Practice; Microprocessors with five Appendices. So whilst 
there are many books on digital electronics this will be a 
useful source of information to anyone wanting to cover 
practical digital design principles. 

TOMORROW'S TELEVISION TODAY 
by Michael J. Stone 
Published by M. J. Stone 
137 pages, 206 x 145mm. Price £10.50 including 
p&p. 
True Direct Satellite Broadcasting (DBS) has yet to occur 
in earnest in the UK but interest in its reception is already 
stimulating a demand for related information. 

This book has been produced to catalogue the require
ments for successful satellite reception and is written in a 
way that can be readily understood. The technical descrip
tion of the isolated components forming the Television 
Receive Only Terminal (TVRO) is confined to an outline 
"blackbox" discussion but nevertheless achieves its objec
tives. Erstwhile esoteric r.f. hardware such as the multiple
stage GaAsfet low-noise head pre-amplifier takes its place 
amongst the multitude of parabolic dishes and associated 
feed systems with only a casual acknowledgement that 
without its development none of the systems would be 
possible-such is the pace of technology! 
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Inevitably much of the information in this book relates to 
satellites currently operational on 4GHz, many of which are 
not DBS devices and reception of which is non-licensable in 
the U K. However, the overall techniques should readily 
relate to the impending 12GHz European DBS systems and 
as such is worth reading. 

TELEVISION ENGINEERS' POCKET BOOK-
7TH EDITION 
by Malcolm Burrell 
Published by Newnes Technical Books 
314 pages, 122 x 189mm. Price £7.95 
This book should be useful to those involved in television 
principles and servicing, whether the reader is an enthusiast, 
student or technician. 

It covers an introduction to television standards and cir
cuits, timebases, power supplies, the principles of colour TV, 
testing , installing and servicing TV sets, antennas and inter
ference. 

Teletext, video cassette recorders and cameras are also 
covered in new sections. In this latest edition the emphasis 
is on solid state technology, bringing the book up to date. 

MODERN OP-AMP PROJECTS 
by R. A. Penfold 
Published by Bernard Babani (publishing) Ltd. 
112 pages, 111 x 177mm. Price £1.95 
All the projects are fairly easy to construct, and layouts are 
given for most so even beginners can build the simplest of 
circuits. 

The book covers the basic operation of the different types 
of op amps. The sixteen projects that follow are broken into 
sections such as construction , calibration, components, ad
justment, operating principle and the circuit-thereby giving 
the necessary background to help beginners. 

INTERNATIONAL DIODE EQUIVALENTS GUIDE 
by Adrian Michaels 
Published by Bernard Babani (publishing) Ltd. 
144 pages, 111 x 179mm. Price £2.25 
This book is designed to help find substitutes for a large 
se lection of semiconductor diodes that are available today. 
I ncluded in the tables are rectifier diodes, Zener diodes, 
I.e.d.s, diacs, triacs, thyristors, optically coupled isolators, 
photo diodes and display diodes. 

Where possible such details as the material type, function 
and country of origin are shown, and equivalents are sub
divided. 

BEGINNER'S GUIDE TO AMATEUR RADIO 
by F. G. Rayer G30GR 
Published by Newnes Technical Books 
169 pages, 123 x 185mm. Price £3.95 
Principally written for those interested in learning about 
radio communications this book explains simply many of the 
topics that can confuse the newcomer. The information in
cluded will help the reader prepare for the Radio Amateurs' 
Examination . 

The book provides a broad picture of amateur radio and 
such specialised interests as slow-scan television and 
microwave operating are mentioned but not in detail. This 
enables the book to be readily understood by a non-technical 
beginner-as an introductory book should be. 

More New Books on page 61 
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Over-the-Horizon Radar Systems-

0aOflD f"~ ~ILU~ 
by F.e. Judd N Part 2 

Before dealing with the nature of the Russian OTHR 
transmissions ("Woodpecker") some further notes on 
OTHR generally may be of interest. Firstly these systems 
make use of wide aperture antennas to produce beam 
widths of a few degrees and which have a performance 
comparable with that of microwave radar antennas even 
though the wavelength is some 200 times longer. Conse
quently such antennas have very high forward gain and 
are capable of exceptionally high effective radiated power. 
It is estimated that if similar antennas are used, then the 
e.r.p. from Russian OTHR stations is in the region 200 to 
400 Megawatts(l). Because detection distances are so great 
the total area from which back scattered energy is received 
at any given time is little more than 583km2 (225 square 
miles). This is one reason of course for the high 
transmitting power used. 

Interference to OTHR 
Most forms of interference either on, or adjacent to, the 

frequency in use by an OTHR station, are accepted by the 
system as a form of noise. In fact OTHR is designed to 
operate through a given level of interference regardless of 
its origin. Special circuitry is used to convert interfering 
carriers such as those used for teletype, or normal 
telephony and telegraphy transmissions, into what the 
OTHR receiver accepts as relatively un harmful broad
band noise. 

OTHR Interference to Other Services 
Providing the performance of American OTHRs is 

satisfactory the policy with regard to interference to other 
services is to cause as little as possible, and when propaga
tion conditions are good the transmitting power can even 
be reduced. Full power is only needed when propagation 
loss is high, or when there are high levels of static (QRN). 

Whilst interference from Russian OTHR pulse 
transmissions is instantly recognisable the American 
OTHR signals, if heard in the UK or other parts of the 
world, sound rather like a mains hum because many of the 
several modulation frequencies used are between 20 and 
60Hz. Consequently they are less potent than the Russian 
on-off pulse transmissions which lead us now to a few 
facts about these signals. 

The "Woodpecker" 
There are probably very few h.f. band operators 

anywhere in the world who have not experienced QRM 
from the appropriately named "Woodpecker" transmis
sions particularly on 14 and 21MHz. Even CB radio 
enthusiasts have been getting the "knock" despite the use 
of f.m. reception. The distinctive "tock-tock" sound 
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produced by these transmissions is because they are r.f. 
pulses with an "on" time of about 4ms and a repetition 
rate of 10 per second, that is with an interval of 100ms, or 
one tenth of a second, between each pulse, although this is 
not always the case. 

However, with a dual beam oscilloscope connected 
directly to the usual 465kHz Lf. output and the detector 
stage of a conventional super het receiver ('scope to be 
locked to the pulse signals) the pulse itself appeared as in 
either of the two traces in the oscillogram, Fig. 2.1. The up
per trace (a) shows that the unreCtified rJ. pulse carries 
some form of modulation but which is not visible in the 
rectified signal (lower trace-b). The rectified signal was 
taken directly from the output of the 465kHz i.f. stage of a 
conventional superhet receiver. It was thought that better 
resolution might be obtained by using a wide band receiver 
which later proved to be the case. At about this time a 
report was published which stated that spectrum analysis 
of "Woodpecker" pulses had revealed modulation that 
was thought to be a form of encoded information possibly 
used for identification of the transmitter in operation. 

a 

b 

Fig. 2.1: Oscillogram showing the expanded "Wood
pecker" pulse (a) unrectified (b) rectified 

The author decided that further investigation might be 
worthwhile and accordingly built a special t.r.f. receiver 
with three r.f. stages and a detector followed by an am
plifier with bandwidth of 2MHz. Normal low frequency 
amplifiers were added so that signals could be made audi-
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ble as well. The dual beam oscilloscope with lOMHz 
band~idth "y" ampli.fiers was used for displaying both 
unr~ctified and rectIfied pulses simultaneously. The 
receIver covered the frequency range 7 to 28MHz. 

Preliminary Investigation 
Russian OTHR signals are not always the same 

although the pulse repetition (p.r.) time of lOOms seems to 
be constantly maintained. Prior to most transmissions of 
modulated pulSes there are often ' a few seconds of un
moo\\\ated multiple pulse transmission, shown in Fig. 2.2. 
Th~se may appear on ~ny frequency and could simply 
be IOnospheric sounding transmissions which are generally 
followed by single or mUltiple modulated pulse transmis
sions often with various "echoes" appearing along the 
trace. In Fig. 2.3 (a) both unrectified and rectified/am
plified single pulse signals are displayed. The upper trace 
(unrectified) begins with the master pulse (P 1) followed by 
what may be local ionospheric scatter signals (Is) and then 
by what looks like a large echo (Ec) at approximately 
40ms. A very small echo appears at 90ms with the trace 
ending at the next master pulse (P2). Now the large pulse 
at 40ms may in fact be another transmitted pulse occurr
ing later in time i.e., after the master pulse (P 1) and which, 
from continuous observation, is not unusual. 

Initial pulse 

I7AmPlitudes vary 

lOOmS _ _ ___ ____ .1 

Fig. 2.2: Unmodulated four pulse "Woodpecker" 
signal which often precedes usual modulated pulse 

transmissions 

The second oscillogram, Fig. 2.3 (b), shows a single 
master pulse (PI) followed by what again may be local 
ionospheric scatter signals and then two "echoes" (Ec), the 
trace ending with the next master pulse (P2). The two 
echoes (Ec) are at approximately 85 and 95ms. However, 
since the signals shown in the oscillograms have been in
tercepted at a considerable distance from the original point 
of transmission and, therefore at some time later, it is not 
possible to estimate the true distance of "echoes" seen on 
the traces even though time intervals are indicated. Also if 
the Russian system is a back scatter type OTHR the total 
distance travelled by a pulse and its return as a reflected 
signal, or echo, will include the whole path distance. That 
is, out to the ionosphere and down to the target, then back 
via the ionosphere to the point of reception at ground level 
which one assumes will be near the location from which 
the original transmission was made. It is the height of the 
ionosphere that determines the path angle to and from 
earth of both transmitted and received signals and 
therefore the total distance the signals have to travel. This 
too is an unknown factor except to those operating an 
OTHR at the time of transmission. 

As a point of interest pulse signals transmitted vertically 
to the ionosphere are returned straight down again. This 
practice is frequently used for pulse sounding the height of 
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the ionosphere and is known as "straight up and straight 
down". It therefore covers only the direct distance from 
eart~ to an ionosl?hereic layer and back. No slant angles 
are Involved so With a layer at a height of say 322km the 
total distance covered by the pulse, up and back, would be 
644km, the time taken being 

644 x 3·337 = 214911S (speed of radio wave lkm in 
3 ·337I1S) 

r4-----100ms ------., 

a 

Ec 

.... 1~1-------100ms ------~I 

Fig. 2.3: Single pulse signals (al unrectified (bl rec
tified/amplified 

On some occasions what are believed to be round-the
world returns of Russian OTHR pulses in both directions, 
long and short path, have been recorded. This indicates 
a distance to the transmitter from the UK of about 
2900-3200km which, based on a bearing of 40-45 
degrees from the UK, suggests a location for at least one 
Russian OTHR transmitter between 40 and 50 degrees 
longitude and at approximately 54 degrees latitude. If an 
azimuth of only 60 degrees, similar to that of the 
American CONUS-B OTHR were used, then a maximum 
target detection range would be in the region of 2900km, 
covering a direct approach from the UK and a number of 
European countries (Fig. 2.4). 

45 

www.americanradiohistory.com



A Closer Examination of "Woodpecker" 
Signals 

Continuous observation over a considerable period of 
time has revealed the tendency for Russian OTHRs to 
operate more or less at random on any frequency between 
about 7MHz and 30MHz. Frequencies in the light shaded 
section of the chart (Fig. 2.5) are often used but the dark 
shaded sections indicate frequency bands where activity is 
greatest. As can be seen the 7, 14,21 and 28MHz amateur 
bands suffer considerably although lately there has been 
only intermittent appearance in the 27MHz CB band and 
the 28-29MHz amateur band, probably because of the 
now relatively poor propagation conditions prevailing for 
those frequencies. 

After the initial "sounding" as suggested by the 
transmission of four unmodulated pulses (Fig. 2.2) the 
"Woodpecker" signals change to a four-pulse format, each 
pulse being modulated as shown in Fig. 2.6 (a). These 
pulses (1-4) vary in amplitude even during quite short 
periods of transmission which suggests a "search mode" 
for best signal return from a target. Also the whole 
transmission may suddenly shift in frequency either 
because of static (QRN) or to obtain better propagation. 
The modulation on each pulse is quite different but as 
shown by the expanded oscillogram Fig. 2.6 (b) it varies 
continuously. This variation has been made apparent by 
increasing the mm exposure time slightly. Both the fre
quency content and the amplitude of the modulated signals 
change quite rapidly. It has been noticed that when a 
"target:' .has been located (echo received) the pulse 
transmission usually reverts to a single pulse of about 4ms 
duration but still with the p.r. time of lOOms as described 
earlier. 

"Woodpecker" ORM 
As far as QRM to amateur radio contacts is concerned 

the noise blanker circuits on some sets can be re-adjusted 
to greatly reduce and even eliminate single pulse "Wood-

4O"'-I----'rl-

80° 

70° 

60° 

50° 

300 

.. 
"0 
3 

~~~~~~~~------~~~ ____ ~~ __ -J '~ 
longi tude 10" 0" 10° 20"..9 

Fig. 2.4: Possible location of one Russian OTH R 
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pecker" signals. These circuits do not have much effect on 
mUltiple pulse transmissions, particularly if the signals are 
very strong (in the "S"9 plus region). By the way, it is a 
w~ste of time putting out a transmission on the frequency 
bemg used by the "Woodpecker" in the hope that it will 
cause them QRM. It won't, and it is entirely coincidental if 
they do happen to move, or stop transmitting, when you 
call CQ or whatever on their frequency. OTHRs in
variably change frequency very quickly to maintain con
tact with a target but rarely do so for reasons of QRM 
from other forms of transmission. 

MHz MHz MHz 
Amateur Amateur 7·0 / 140 /21 

W . 7·0-7·1 
MHz 14·0-14·35 

I W MHz I 
I ... I 8·0 

I 
15·0 

I 
I w I 

9·0 I 16 ·0 I 
I I 

w I I 
10·0 I 17·0 I 

10·1-10·15 I I 
MHz i I 

11 ·0 
I 

18·0 
I 

i i 
I w I 
i I 12·0 
I 

19·0 i I 
W " 

I I I 

13·0 I 20·0 

I I 
W I I 

14·0 ~ 21·0 .~ 

To30MHz 

Fig. 2.5: Usage of the frequency band 7-30MHz by the 
Russian OTH R 

Conclusion 
Whilst every effort has been made to verify information 

given in this article regarding the Russian "Woodpecker" 
OTHR transmissions some facts may be in error. Most of 
the data given has been derived from personal observation 
and analysis mainly because authentic information from 
Russian sources is very scarce indeed. One possible ques
tion does arise however. Is there an excuse for setting-up 
an OTH radar system in the UK particularly in view of the 
American nuclear arms bases in this and other near Euro
pean countries and the extended radar detection range that 
OTHR would provide in an easterly direction? 

Finally the author wishes to thank the Marconi Com
pany Ltd. and the Rutherford Appleton Laboratory for 
supplying relevant information in connection with the 
preparation of this article. 
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F 100ms to repetition 

28msi 

'4-----4ms ----+I 

•• 

Fig. 2.6: Four pulse modulated "Woodpecker" signals 
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Amateur Wireless Before 1914 
by G.R. Jessop G6JP Part 1 

Although a few experimenters had started to explore some 
of the mysteries of wireless earlier, generally it was not un
til about 1910 that there were any quantity of experimen
ters. It was also about this time that clubs and societies 
began to be formed. 

Press reports of the latest advances made by Marconi 
appeared regularly, items also appeared in the English 
Mechanic and the Marconigraph (later to become 
Wireless World). Even the Boy Scouts took a very early 
interest in wireless. 

Among the early amateur wireless experimenters quite 
active in this new science were such people as the well 
known authors William Le Queux and Rudyard Kipling. 

At this period (1910) any person interested in wireless 
had of necessity to make almost every item, there being 
few or no suppliers. There were in fact few suppliers of or
dinary electrical fittings , for the use of electricity in the 
home was not yet normal. Most household illumination 
was by town gas or oil lamp and electric supplies, where 
they existed, were in no way standardised. Much of the 
supply was direct current (d.c.) of almost any voltage be
tween 100 and 220 volts, alternating supplies varied 
similarly in voltage and had different frequencies as well. 

Fig. 1 : Early forms of transmitting tuning coils 

Travelling in those days was very largely restricted to 
such public transport that existed. Although most of the 
railways were operating, motor cars, cycles and buses 
were yet to arrive in any quantity-the horse drawn bus 
was still in service in London for example and steam trains 
were still operating on the Metropolitan and District 
Railways. 
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An average experimenter's wireless was a rather 
primitive affair, the transmitter was one form or other of a 
simple spark gap or a rotary multi point gap, connected to 
a tuned circuit usually loose coupled to the antenna 
(aerial) tuning circuit. Quite often a single inductor was 
used with taps connecting to the spark gap and the an
tenna. 

Thin glass plales fitted 
in all capacitor plate spaces 

Fig. 2: An early form of adjustable capacitor 

The inductance of the tuned circuit took the form of 
either a large diameter helix or a spiral or pancake (spiders 
web), wound with heavy gauge wire or ribbon (Fig. 1). The 
tuning capacitor (condenser) usually consisted of a num
ber of Leyden jars that could be connected in circuit enabl
ing some degree of variability. Ordinary rotary tuning 
capacitors, if used, had to be fabricated from sheet metal. 
An alternative consisted of two sets of rectangular plates 
which could be moved relative to one another. In this type 
it was usual for sheets of thin glass, such as cleaned 
photographic plates, to be inserted between inter meshed 
plates, the capacitor plates being smaller than the glass 
insulating plates. 

The generator was a spark either from a simple pair of 
electrodes or some form of rotary gap where there were ef
fectively two smaller spark gaps in series set opposite a 
series of electrodes attached to a rotating disc, the disc be
ing rotated either by a belt or gearing. Some examples of a 
rotary spark gap are shown in Fig. 3. 
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..--:::O" ____ ---Rotaling disc 

rings 

Fig. 3: Two types of rotary spark gap 

The voltage supply for the spark gap was normally 
provided by an induction coil with a make and break set of 
contacts fed from a suitable battery (the same principle as 
now used for coil ignition in petrol engines). Almost any 
form of regular switching of the d.c. supply was applied to 
the induction coil primary. 

- Fig. 4: A simple enclosed spark gap 

Insulated 
knob 

The rotary spark gap was most often used when the in
duction coil was supplied from a mains supply, it being a 
convenient method of driving the gap by small motor. 

Any spark gap is very noisy and it was often enclosed 
in some form of silencing box. A simple spark gap would 
have been enclosed in some sort of muffier which would 
have usually consisted of a thick wall tube with close 
fitting end caps (Fig. 4). 

Control of power was always of an elementary nature, 
in the case of mains supplied induction coils, some form of 
Practical Wireless, September 1983 

adjustable (tapped) iron cored inductance 
was used. Keying the transmitter was of 
necessity in the primary of the coil as the 
voltage was lower. 

The transmitting frequencies 
(wavelengths) were quoted to be from about 
500kHz-3MHz (600--100m), with power 
ranging from a few watts up to a quarter of 
a kilowatt, with working ranges up to ap
proximately 65km. 

Antennas were generally large and as 
high as possible, usually taking the form of 
an inverted "L" having several wires in 
parallel held in position by bamboo 
spreaders. Alternatively a cage formation 
was preferred by some experimenters. The 
whole installation was well insulated despite 
only simple insulators being readily 
available. In most stations the voltage on 
the antenna was considerable and so the 
lead-in had to be well out of reach in case of 
accident. 

On the receiving side the tuning range of 
the receiver was usually quite extensive, the 
majority were able to reach 50kHz (6000m) 
or so, but a few had provision for coverage 
to 2kHz (15000m) with quoted receiving 
ranges up to 4000km. 

The receiver was essentially a simple crystal detector 
type, the coherer and magnetic detectors had been 
replaced by crystal detectors about the time that the 
majority of experimenters interest was aroused (Fig. 5). 

Crystat 
detector 

Leyden jars for 
longer wavelengths 

Phones 

Fig. 5: The circuit of a typical crystal receiver 

The antenna loading coil was usually in the form of a 
large solenoid with a slid er for selecting the required induc
tance for any particular wavelength, these coils were often 
between 0·6 and 0·9m in length and 88 to 127mm 
diameter close wound with 18 to 22 s.w.g. enamelled wire, 
the insulation being scraped off for contact with the slider. 

The coupling coils, were either pancake type or more 
usually a "loose coupler", that is a pair of coils that could 
slide inside one another, variation of the inductance in cir
cuit being selected by tap switches. Examples of these coils 
are shown in Fig. 6. 

The crystal detector was subject to a great deal of ex
perimentation and ingenuity. In the first place when a 
transmitter was operated the detector became desensitised 
and needed re-adjustment after each . transmission. 
Therefore to overcome this particular problem the detector 
crystals were arranged to be separated either mechanically 
or magnetically, so that the detector was effectively dis
connected during transmission. Crystal detectors arranged 
for automatic and mechanical disconnection are shown in 
Fig. 7. 
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Fig. 6: Three types of receiver tuning coils (a) two
slider inductor (b) loose coupler with slider adjust
ments (c) loose coupler with tap switches for adjust-

ments 

The Perikon type of crystal detector using two different 
crystal seems to have been generally preferred, though 
some used oil immersed point contact (catswhisker) with 
success and found that such design was largely free from 
transmitter damage, similarly others favoured the elec
trolytic detector. In passing it is interesting to note that the 
experimenters of the period were quite prepared to tackle 
simple "glass blowing" to seal wires into glass tubes. 
Platinum wire was usually available from jewellers 
(platinum being a good match in respect of its thermal 
expansion to the glass normally available-Ieadglass). 

A wide variety of materials were tried for crystal detec
tors, among these the following were used fairly widely. 

Bornite Galena Nicolite 
Carbon Silicide Graphite Silicon 
Carborundum Iron Pyrites Tellurium 
Copper Pyrites Molybdenite Zincite 
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C -Rough adjustment 

A 

Fig. 7: The Perikon crystal detector arranged for 
automatic disconnection (a) magnetically operated 

type (b) mechanically operated type 

For double crystal Perikon detectors the following com
binations were normally used. 

Zincite & Tellurium 
Zincite & Copper Pyrites 
Zincite & Bornite 
Galena & Tellurium 
Galena & Graphite 

Fig. 8: A Perikon two-crystal detector 
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Lid 

Oil--f.--

Glass luDe-----!I 

Fig. 9: An example of an oil-immersed point contact 
detector 

IWRM8341 
AdJusling screw 
with reduced lip 
to fit glass and 
make contact with 
mercury filling 
and the fine wire 

~ 
Electrotyte :
lO·"'sulpnuric acid 

Fine wires sealed 
into the glass tubes 
O·2mm pTat inum 

Fig. 10: One design of an electrolytic detector 

The most suitable contact metals for single crystal 
detectors were: 

Carborundum & Steel 
Galena & Brass 
Galena & Copper 
Galena & Gold 
Galena & Silver 
Silicon & Gold 
Silicon & Steel 
Iron Pyrites & Gold 
Molybdenite & Silver 

Unlike any other crystal material the carborun
dum/steel benefitted from the application of a small 
voltage across the junction, this was usually about 0·8 
volts. 

Next month we will look at the kind of stations some 
of the early wireless operators used. 
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by J.Richardson G6JGR and M.Staton G4BGT 
Having been active on 432MHz ATV for a year the authors 
decided to attend the 1983 BATC Convention at the Post 
House Motel, Leicester, on May 22. Several ATV enthusiasts 
stayed overnight and got the show off 
to a good start on the Saturday even
ing, talking in the bar until 1.30a.m. 

The exhibition opened promptly at 
10.00a.m. on Sunday and was split 
into two rooms, one for fast-scan, the 
other for SSTV. The BATC outside 
broadcast van, in the car park, provided 
a continuous display from its o.b. 
cameras. An ATV repeater seminar, led 
by Graham Shirville (G3VZV), was held 
in one of the smaller conference rooms. 

The fast-scan room was dominated 
by the BATC stand, which did a brisk 
trade in p.c.b.s, back issues of their 
club magazine Ca-TV and membership 
subscriptions. ForTop showed their 
existing range of 432MHz ATV equip
ment and their new 1·3GHz (24cm) 
f.m. system, which will be available 
soon. Wood and Douglas demon
strated their 1·3,2·3 and 10GHz 
ATV systems, which · should be 
.ready shortly, as well as 
their current range of kits. 

Exhibitors included ANT Products, 
PLM Components and PPM all showing their 
current ranges. The GB3 GV repeater 
group brought their 1 ·3GHz ATV repeater 
and A Studio ran a continuous video "So you 
want to be a Glamour Photographer". 

In the SSTV room AMTEC Electronics showed their 
Sinclair Spectrum SSTV system and the NBTV group 
demonstrated their "Baird" type mechanical cameras. Grant 
Dixon G3CGK displayed his slow scan system, including a 
progr~lmme to reproduce the pictures on a dot-matrix 
printer. G4EQP and G3CCH showed their home constructed 
colour SSTV equipment. 

Repeater Seminar 
The ATV repeater seminar drew about 40 participants, 

though more might have attended if they could have found 
the room. The chairman pointed out that the five proposed 
1·3GHz ATV repeaters fall into two groups: 

1) Input a.m. or f.m., output a.m. GB3GV (Leicester) and 
GB3UT (Bath) are of this type. 

2) Input f.m., output f.m., GB3TV (Luton), GB3UD (Stoke) 
and GB3VR (Worthing) use this format. 

Representatives of each of the groups presented the 
current state of their respective machines. 
G83GV-This is nearly complete, the transmitter still needs 
some work, but the machine could go with 15W of r.f. now. 
The antenna will be based on the Alford slot. Logic control 
was changed to use a BBC micro. The main problems so far 
have been polling the two receivers (the f.m. receiver 
triggers under weak a.m. signal conditions, and the a.m. 
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tennas. 

triggers from strong f.m.) and achieving 
sufficient isolation between TX and RX 
to prevent desense. 
G 83TV-The specification for this 
machine was changed from a.m. to f.m. 

Consequently not much has been 
finished. The TX has been built and 
used for f.m. video and is suffic
iently stable. A fully tunable RX 
has been built which follows the 
BATC design, which works well, 
but the bandwidth needs to be 
widened for colour picture recep
tion. Alford slots will be used for 
the antennas. The logic control will 

be based on a 6800 micro. Coverage 
tests from the proposed site show 
reception of pictures over 64km. 
G83UT -This repeater is being built 
by part of the Mendip Repeater 
Group. Due to their work on current 
machines not much effort has been 
available for the ATV repeater. The 

a.m. RX is complete and working. 
On the TX side the oscillator is 
built and stable, the first p.a. is 
working with 1 W of r.f. out. The 
final p.a. devices should give 8W 
out. The logic will be a modified 
GB3WR type. This repeater, unlike 
the others, will use a "gen-Iock" 
system to synchronise the video 
sources. The sync pulse generator 
this has been built. The repeater, 

CO'-Sll:ea with GB3UB, will use clover leaf an-

G83VR-The transmitter is basically complete, using a 
crystal locked free running oscillator ' based on the RSGB 
microwave committee source board. This appears to be ok 
for f .m. ATV, producing 20W at 432MHz. This level is fed to 
a varactor tripler to give the output frequency. G4JEI 
developed the receiver, which turned out to be virtually iden
tical to the BATC design. The logic will be run by a 6800 
micro. Repeater coverage will not be omnidirectional, since 
the site is bounded to the North by the South Downs, and to 
the South by the sea. Therefore the antenna system will con
sist of two 6 x tJ2 phased dipoles, one pointing East, the 
other West. 
G83UD-This repeater is based on the new ForTop 
1 ·3GHz TX and RX units. Control logic is under construction. 
The repeater will be sited at 366m a.s.I., using Alford slot an
tennas which should give coverage as far as Birmingham. 

The chairman summarised the proceedings by stating that 
GB3GV could be on the air within 14 days of receiving the 
licence, whilst the others are 3-4 months from completion. A 
discussion followed on the major problems. These were: 

1) Getting sufficient isolation between TX and RX to pre
vent receiver desense. An 8 pole interdigital filter is 
barely sufficient and adding extra stages is impractical 

Practical Wireless, September 1983 

www.americanradiohistory.com



as even at 1 ·3GHz this is quite large. The GB3GV 
group is experimenting with a waveguide based filter 
which is theoretically adequate. It was thought that it 
will be necessary to pre-emphasise the video signal to 
compensate for its irregular characteristics. 

2) Frequency stability could be a problem for the f.m. 
transmitters, though both the Stoke and Worthing 
groups are happy with the stability of their oscillators. 

3) The criteria for deciding on the presence/absence of 
video on an incoming signal appear to be tricky. The 
Leicester machine looks for greater than 225 line 
pulses per frame. The Worthing machine uses the GI 
teletext chip to decide if it is good video, whilst the 
Bath machine gen-Iock circuitry decides when video is 
present. 

The seminar closed with the various groups indicating 
their desire to keep in touch over solving these technical 
problems. 

The exhibition, which finally closed at 4p.m., was well 
worth attending to see new developments, buying items 
from the BATe stand (some of the p.c.b.s purchased had 
only been etched the . previous day) and meeting iots of 
fellow enthusiasts. We hope to go again next year. • 
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Radio Programs 
Tape 

Have you tried using your ZX81 home computer to further your 
favourite hobby? 

The Practical Wireless ZX81 Radio Programs-I cassette has 
eight useful and interesting programs for the radio amateur. 

Track amateur satellites. keep a log. learn Morse. find your 
sproggies. These. and more. are on the cassette which is available 
by post from Practical Wireless, Westover House. West Quay Road. 
Poole, Dorset, price £3.50 inc. VAT and postage or from PW stands 
at selected ra lIies. 
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ZX81 RADIO 
PROGRAMS -2 

PW STRUCTURED MORSE LEARNING 
COURSE 
Uso either side of tape 
Load as "M" (16K) 

An output port and Morse practice oscillator are 
're'fuirod for use with this program. A suitable circuit 
. appeared in PW August 19M3. Any output pan 
dcsigneQ'for use with the ZXM I can be used providing 
the output goes IIIGH for address KI92,2 and LOW 

,for H 192,0 

IMPORTANT 
Many casselle recorders impress a brief and inaud ible 
spurillus pulse onW the tape when the play bUllon is 
pressed. ON NO ACCOUN J' STOP OR START 
THE TAPE OTHER THAN ATTHE BEGINNING 
'OR END. Disregarding this warning could result ill 
pormanent damage tll the recordeJ program. 

Learn Morse the PW way using the ZX81+16K as your tutor. 
This program teaches you Morse code to the level needed to pass 
the Post Office Morse Test. As well as the cassette and 
ZX81+16K you will need a simple output port and practice 
oscillator as described in PW August 1983. 
The cassette will be available from PW stands at selected .Rallies 
and Exhibitions, price £5.00, or by post from - Practical Wire
less Cassette Tape Offer, Department PWCI, Rochester X, Kent 
ME99 IAA price £5.75 inc. post, packing and VAT. 
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While the fact that a superhet reGeiver has spurious 
responses is well known, no doubt many radio enthusiasts 
are only aware of the image response and i.f. 
breakthrough, and do not realise that there are other un
wanted responses. These other responses may well be of 
only academic importance in many cases, but they can 
sometimes coincide with strong signals and consequently 
give problems with breakthrough of these unwanted 
signals. 

One way in which this breakthrough can manifest itself 
is in the form of v.hJ. signals being received on a set tuned 
to one of the hJ. (short wave) bands, and v.hJ. Band II 
broadcast stations are the most common source of this 
type of interference. If the receiver is tuned to roughly the 
centre of the interfering transmission the audio output will 

be a severely distorted version of the proper demodulated 
audio signal due to the narrow bandwidth of the receiver, 
plus the fact that it is unlikely to be using the right form of 
demodulation anyway. If the receiver is tuned to one edge 
of the offending transmission then the audio output will 
probably just be in the form of 'crashing' sounds as the 
carrier wave will only come within the receiver's passband 
during modulation peaks. 

Oscillator Harmonics 
These v.hJ. spurious responses are normally caused by 

the harmonics on the oscillator signal mixing with the in
coming signals to produce an output at the iJ. For exam
ple, a receiver having an oscillator frequency of 30MHz 
and an i.f. of 2MHz would have a reception frequency of 
28MHz and .an image response at 32MHz (or vice versa). 
The second harmonic of the oscillator would be at 
60MHz, giving spurious responses at 62MHz and 
58MHz. The third harmonic of the oscillator signal would 
be at 90MHz, giving spurious responses at 92 and 
88MHz, both of which are within the v.h.f. Band 11. 

Of course, the oscillator harmonics would be weaker 
than the fundamental and the input filtering of the receiver 
would help considerably to attenuate these responses. 
However, the strength of interfering v.h.f. signals can often 
be such that these signals still breakthrough quite strongly, 
and problems with v.hJ. breakthrough when using a short
wave set on the h.f. bands are not uncommon. 

SKI 

Fig. 1 : Circuit diagram 
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In most cases it would be impractical to modify the 
receiver to obtain reduced oscillator harmonic strength, 
and the only viable method of reducing the spurious 
responses is to add a low pass filter between the antenna 
and the receiver. This must be designed to give very little 
attenuation over the short-wave bands, with a degree of at
tenuation that rapidly increases at frequencies above the 
short wave spectrum. 

Using a simple passive filter it is possible to obtain 
losses of only a few dB at the upper end of the short wave 
spectrum, but an attenuation level of over 40dB at fre
quencies of around IOOMHz. 

The circuit diagram shown in Fig. 1 is for a practical 
filter of this type. This is a two stage Le filter which has a 
nominal attenuation rate of 24dB per octave (i.e. doubling 
the input frequency produces a sixteenfold reduction in the 
output level) above the cutoff frequency, but this is 
reduced somewhat in practice due to a degree of interac
tion between the two filter sections and due to the input 
impedance of the receiver which shunts C3. 

The operation of a filter of this type simply relies on the 
fact that the impedance of an inductor increases with ap
plied frequency, whereas the impedance of a capacitor 
reduces with increasing signal frequency. Thus at frequen
cies of 30MHz or less L1 and L2 have very low im
pedances and do not greatly hinder the passage of signals 
through the filter. Cl to C3 have very high impedances at 
these frequencies, and do not have any significant effect. 

At higher frequencies the impedances of L1 and L2 
become progressively higher, while those of Cl to C3 
become steadily lower. The potential divider action across 

Fig. 2: General layout of the filter 
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Spectrum analyser plots of the filter. Above C1 = C2 = 
C3 = 10pF. Below C1 = C2 = 40pF, C3 = 10pF. By 
varying C1 and C2 it is possible to alter the charac-

teristics 
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Capacitors 
Ceramic 

10pF 3 C1,2 ,3 

Inductors 
Miniature wire-ended 

11lH 
2·21lH 

Miscellaneous 

L1 
L2 
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Wander socket; Coaxial socket; Aluminium diecast 
box 90 x 35 x 30mm; 18 s.w.g. aluminium for 
screen; Rubber sleeve; Solder tags, 6 BA screws. 

PracNcal Wireless, September 1983. 

CONSTRUCTION 
RATING Beginner 

BUYING GUIDE 

The components used for this simple project can 
be obtained from many of the advertisers in this 
magazine. 

APPROXIMATE 
COST £2.50 

Ll together with the combined capacitance of C 1 and C2, 
and a similar action across L2 and C3, produces rapidly 
increasing losses. 

As is normal with a filter of this general type, a screen is 
used to isolate the two filter sections and minimise stray 
coupling around the filter. This precaution is necessary 
due to the very high frequencies of the signals that the 
filter must block, and the ease with which these signals 
could be coupled from the input to the output of the unit 
by stray capacitive or inductive coupling. Stray coupling is 
further reduced to a small degree by using two capacitors 
in the first filter section, one each side of the screen. 

Construction 
An aluminium diecast box measuring about 90 x 35 x 

30mm was used to house the prototype filter, and was 
chosen simply because it happened to be to hand. The 
components could easily be fitted into a different metal 
box if desired. 

The screen is made from 18 s.w.g. aluminium bent into 
an L shape so that it can be bolted to the base of the case. 
It should be accurately dimensioned so that it isolates the 
two halves of the case as effectively as possible. 

A hole is drilled at the centre of the screen to enable a 
lead to pass through from one section of the case to the 
other, and this lead should be fitted with a sleeve to pre
vent it from short circuiting to the case. Another hole is 
drilled just to one side of this so that solder tags can be fit
ted to the screen to provide earthing points, one tag being 
fitted each side of the screen. 

The input and output sockets are fitted at opposite ends 
of the box, and a wander socket is used at the input of the 
prototype as the filter is only used with a longwire an
tenna, but a coaxial or similar type can of course be used 
here if necessary. The output socket must be coaxial, or 
other two way r.f. type, because the lead which connects 
the filter to the receiver must be coaxial. This is necessary 
to prevent pick-up in the connecting lead from reducing 
the effectiveness of the filter, and also because the chassis 
of the filter must connect to the chassis or earth socket of 
the receiver. The outer braiding of the coaxial cable makes 
this connection of course. 

Point-to-point wiring is used, and Fig. 2 illustrates this 
and also shows the general layout of the unit. • 
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·hemolKh Brian DANCE M Se 

I Plessey Semiconductors Sl6440 

A new double-balanced high-level mixer device for use in 
radio systems operating at frequencies of up to 150MHz 
was introduced by Plessey Semiconductors in 1982. The 
SL6440 device has a facility for setting the supply current 
by means of an external programming resistor and is 
suitable for use in the mixer of radio transceivers, in phase 
comparator circuits and modulators. 

When biased for a supply current of 50mA, the SL6440 
provides a third order intermodulation intercept point of 
typically +30dBm-a value which is unobtainable from 
previously available integrated circuits. This figure renders 
the device suitable for many applications where diode ring 
mixers have previously been employed. The new device 
ofTers the advantages of providing voltage gain, requiring 
low drive from the local oscillator, and providing superior 
isolation. 

Basic Requirements 
Mixers for hJ. radio receivers should provide low noise, 

high input-output isolation, high intermodulation intercept 
points and have a low power consumption. Simple mixer 
circuits employing a single diode, transistor or f.e.t. are 
economical to manufacture, but ofT er a very poor perfor
mance for high level signal work, with no isolation and 
very poor intermodulation characteristics. 

High performance modulators and frequency converter 
circuits have employed diode ring circuits which involve at 
least a 6dB insertion loss. They also require high local os
cillator drive power and provide limited isolation with in
termodulation characteristics which are critically depen
dent on the value of the terminating load. Alternatively the 
more expensive quad f.e.t. circuits could be used which 
provide conversion gain, but it it not always easy to op
timise their inter-modulation characteristics which are load 
dependent. In spite of their inherent disadvantages, diode 
or f.e.t. commutative mixers have therefore been used in 
radio receivers where third order intermodulation intercept 
points of +25 to +30dBm have been required. The relative 
advantages and disadvantages of the various types of 
mixer circuit are discussed in the Plessey Semiconductors 
Application Note AN 1007 by P. E. Chadwick. 
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Local oscillalor input 5 

(Top view) 

Output B 

Signal input A 

Signal input B 

11 Programming current input 

Fig. 1: Connections of the SL6440 

Most current designs for high performance h.f. and 
v.hJ. receivers employ a form of balanced mixer circuit 
which can provide good isolation and minimise stray 
radiation. The SL6440 can provide a third order inter
modulation distortion performance far better than that of 
any earlier integrated circuit. Its intermodulation distor
tion performance is set by the programmed supply current, 
since intermodulation in the internal "transistor-tree" 
mixer is produced by non-linearity of the voltage-to
current conversion in the signal input transistors (unless 
the circuit is operating above the point at which gain com
pression occurs). 

The SL6440 provides good isolation, can be used with 
single-ended or with differential drive and has an inter
modulation distortion performance which is independent 
of the load impedance. The device has a high input im
pedance. However, the bandwidth of the SL6440 is limited 
to around 200MHz and the noise figure to some 12dB for 
optimum intermodulation distortion performance. 

Encapsulation 
The SL6440 device is encapsulated in a 16 pin dual-in

line package, although only the 8 pins indicated in Fig. 1 

(dBm) 
+10 

o 
. Wanted signal 

V,+=6V v,+ =BV 
VZ+=5V VZ+=6V 

·OOI+----r---.----+----+----r---~--_+--_, 
o 10 20 30 40 50 60 

Total output current = 2Ip(mA) 

Fig. 2: Variation of 2nd and 3rd order intermodulation 
levels with the total output current (Signal frequency 

30MHz) 
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are connected internally to the circuit. The SL6440 is sup
plied in a ceramic package for operation over the full 
military temperature range of -55°C to + 125°C, whereas 
the SL6440C is supplied in a plastic package with the 
same connections for the -30°C to +85°C temperature 
range. 

Absolute maximum permissible power dissipation in 
the package is 1200mW, with the junction-to-ambient 
thermal resistance being 125°C/W; however, a suitable 
heat sink may be used to reduce this to about 65°C/W. 

The absolute maximum voltage rating for the positive 
supply and for the output pins is 15V. 

Programming 
The supply current of the SL6440 is determined by the 

value of the programming resistor connected between pin 
11 and a positive line. The absolute maximum permissible 
value of the programming current to pin 11 is 50mA. The 
total current flowing into the output pins 3 and 14 is twice 
the current programmed into pin 11. The required 
pTQ~Tamming resistor in the pin 11 circuit for a desired 
supply current can be calculated by assuming that the 
potential at pin 11 is 2·1 V (that is, about 3V be)' 

Intermodulation distortion performance depends on the 
programming current, ~, as shown in Fig. 2 in the case of 
the second and third order intermodulation distortion. It 
can be seen that in general the performance increases with 
the values of Ip up to about 50mA. For large input signals 
the current sWitched by the transistors at the bottom of the 
tree should be quite high and is modulated by the input 
signal current. However, improvement in linearity tends to 
be achieved only at the expense of the noise figure of the 
device, so the programming facility allows the user to 
select the best compromise. 
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Fig. 3: A simple single-ended mixer circuit 

Base Circuit 
A simple circuit for the use or testing of the SL6440 is 

shown in Fig. 3. The outputs at pins 3 and 14 are open 
collectors, so the output load resistors can be chosen for a 
given application and their value naturally affects the con
version gain. The positive supply line potential, V 1+' should 
be chosen so that the voltage at pins 3 and 14 is not low 
enough for the output transistors to saturate and thus un
necessarily limit the signal output swing; such saturation 
will not occur if the potentials at pins 3 and 14 are always 
greater than the positive supply V 2+ to pin 4. NormallyV Id
is about 2 to 3V greater than V 2+' The output frequency 
response will fall as the output transistors approach 
saturation. 

The minimum value of V 1+ may be taken as (IpRI) + Vs 
+ V 2 where Ip is the programmed current, RI is the load. 
resist~r and Vs is the maximum signal swing at the output. 
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Fig. 4: A high performance balanced circuit 

If the signal swing is not known, the minimum value of V 1+ 

may be taken as 2(IpRI) + V 2+' since in this case the 
signal will be limiting at the input before the output 
saturates. 

Local oscillator signal requirement at pin 5 is about 200 
mV r.m.s., the impedance at this pin being some 1·5kO. 
The power supply to pin 4 is for the oscillator buffer circuit. 

A single-ended input is shown in the simple circuit of 
Fig. 3, but the SL6440 can also be used in differential in
put circuits for improved carrier leak. A high performance 
circuit with such a balanced input and a balanced output 
for increased conversion gain (both transformer coupled) 
is shown in Fig. 4. A lower value of V 2+ can be used in this 
circuit with consequent lower thermal dissipation. 

It should be noted that the input pins 12 and 13 may be 
kept at the same steady potential, but should not be 
coupled to any external source of voltage. The use of 
transformer coupling in Fig. 4 enables the high input 
impedance of the SL6440 device to be utilised. 

The circuit gain for the single ended circuit of Fig. 3 is 
given by: 

. (RL~) 
Gam (dB)=20 loglo 56.6 Ip + 0.0785 

However, the differential output circuit provides an extra 
6dB of gain. 

The circuit of Fig. 4 provides an input to output isola
tion of some 30dB and local oscillator radiation from the 
input to less than -65dBm. Circuit gain is lOdB and the 
noise factor IldB. An important advantage of the SL6440 

Signal input level=Local oscillator level = OdB 

Signal 10MHz above local oscillator 
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Fig. 5: Frequency performance of the 5 L6440 

1000 

57 

www.americanradiohistory.com



circuits is the low local oscillator drive Iiequirement of 
some 30~W (which may be compared with the 200 to 
500m W requirement of diode ring mixers with comparable 
intercept points). This naturally results . in less local 
oscillator radiation from the antenna. 

The number of spurious output frequencies from the 
SL6440 is relatively very low. This can be of vital impor
tance in double superheterodyne receivers where har
monics of the first local oscillator can mix with high order 
harmonics of the second local oscillator to produce un
wanted signals within the second intermediate frequency 
pass band. 
. The SL6440 offers a very convenient way of converting 
the signal in a transmitter to the fmal output frequency, 
but it is not possible to obtain the final output power from 
the balanced modulator owing to the intermodulation dis
tortion properties of the side band ftIter which usually re
quire the input signal to be at a level of -1 OdBm or less. 
The use of a circuit such as that of Fig. 3 enables an in
crease in output to be obtained for a given intermodulation 
distortion performance so that less amplification is re
quired at the final transmitted frequency; this assists 
stability. 

The availability of the SL6440 enables high perfor
mance, economical, simple mixer circuits to be construc
ted which rtNuire low local oscillator power and which 
provide a useful gain. Circuit performance is effectively 
limited by that of the crystal or mechanical filters with 
which the device is used for moderate operating frequen
cies. 

In the v.h.f. region the device performance fall off as 
shown in Fig. 5 as the gain of the internal transistors falls 
with increasing frequency. The noise performance also 
limits the usefulness of the device as one approaches 
frequencies of about 150MHz. • 
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For sale Steel Ex-Gov. Telescopic Masts 
Extend to 27ft, close to 5ft. Good condition, complete with 

fittings. 
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Price £45.00 including P.P. & VAT 

Callers are welcome 
Price £25.00 
Discount for 10 
or more items. 

Please allow 14 days for delivery. 

A . H. THACKER & SONS L TO 
HIGH STREET, CHESlYN HAY 

NEAR WAlSAll, STAFFS 

Free Valves 
Sir: I have a full set of valves for an Alba radiogram 1940 
vintage. I would like to offer them to any of your readers who 
could use them. I don't want to throw them away and would 
be pleased to hear from anyone who could find a use for 
them. 

The valves in question are: 
6K8 GT-8 pin (top connection) 
EL33-7 pin 
Magic eye valve-8 pin 
IW4/350 4 pin 

EBC33-7 pin (top connection) 
AZ31-5 pin 
U 191-5 pin 

Bob Evans 
12 Exeter Road, Bootle, Merseyside 

Tel: 051-922 8267 

Can You Help? 
We regularly receive letters from readers seeking informa
t ion, circuit diagrams, sources of spares etc. for a variety of 
electronic equipment, and where possible we reply direct to 
them. However, in some instances our search will prove 
fruitless, so we would like to ask fellow enthusiasts if they 
can help. Brief details of some of the requests are listed 
below: 
Serviscope Oscilloscope (Serial No. 3892), require cir
cuit diagram. E. S, Bridgeland, 2 Shepley Road, Stocksmoor, 
Huddersfield HD4 6XW. 
Etronic-RA640 Radio, require circuit diagram or service 
manual. P. S. Fisher, 4 Vennwood Close, Wenvoe, Cardiff. 
Hallicrafters Model HT 37 Transmitter, require 
handbook or circuit diagram. G. V. Carter, 43 Stoke Road, 
Bletchley, Milton Keynes. 
Hallicrafters Model S/38E Receiver, require circuit 
diagram or any other information. J. Atkinson. 156 
Hareydene, Westerhope, Newcastle-upon-Tyne 5. 
Sontronics Band Scanner, am interested in obtaining one 
of these units in good working order. J. Mason. 37 West 
Terrace, Middlesbrough, Cleveland TS3 6HQ. Tel: (0642) 
210609. . 
Power Supply Unit for Radio Receiver Type CKP-
45159-A, a unit of Model TCS-6 Radio Equipment, 
manufacted for the Navy Dept.-Bureau of Ships by Air 
King Products Co. Inc., New York. require circuit diagram or 
service manual. W. Cullen. 35 St. Manntans Road, Wicklow 
Town. Co. Wicklow. Eire. 

Can I Help? 
Sir: I noted with interest the comments made recently by 
Charles Molloy in On the Air, on the subject of the repair and 
maintenance of elderly recievers. I am sure that many 
readers, like myself, are firmly attached to some "old 
faithful " even though they may possess a modern " black
box" . 

What started as a hobby has now become an absorbing 
activity and I am happy to offer advice and assistance to 
anyone who is experiencing difficulty with an old piece of 
equipment. The " strong smell of burning" is fortunately, in 
the case of valved equipment, rarely a death sentence, nor 
does sudden silence indicate a terminal " heart attack", as is 
all to often the case with modern equipment. 

I would be glad therefore, through the medium of your ex
cellent magazine, to offer my help in rehabilitating fa iled 
equipment of the World War II and immediate post war vin
tage. 

L. N. Wells, 
44 Dormer Avenue, Wing, Leighton Buzzard, 

Beds. LU7 OTF. Tel: (0296 68) 403. 
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munications \~ 
1iit 02915-552 Ltd Y\;i 

r-------~----------------------------, I At S.W.C. you w.11I find an e~ensive range of ama~eur radio equipment. Our informal I 
I showroom provides a relaxing atmosphere to view and compare equipment. Our I 
I 

friendly and experienced licensed staff are on' hand to advise you and of one thing you I 
can be sure SW.C. are fully AUTHORISED DEALERS with full factory and importer I 

L_~~~ ____ ~~~~~~~~~~~~~e~~~~~ _________ ~ 

YAESU SWC CLUB 
Price Deposit Monthly 

FT one £1450.00 £145.00 £58.00 
FT 980 £1215.00 £122.00 £46.00 
FT 102 £839.00 £84.00 £32.00 
FT lOll £559.00 £56.00 £21 .00 
FT 707 £515.00 £52.00 £20.00 
FT 77 NEW £515.00 £52.00 £20.00 
Fl 2100l £475.00 £48.00 £lB.OO 
FT 726R NEW £699.00 £67.00 £26.00 
FT 20BR £199.00 £20.00 £8.00 
FT 708R £229.00 £25.00 £9.00 
FT 290R £285.00 £29.00 £11.00 
FT 790R £349.00 £35.00 £14.00 
FT 230R £255.00 £23.00 £9.00 
FRG 7700 £335.00 £35.00 £13.00 
FRG 7700M £399.00 £40.00 £14.00 
REMEMBER NO DEPOSIT REQUIRED FOR S.W.C. 
CARD HOLDER'S also free credit still available 09: 
50% down and 12/ment's to payor contact us for 
cash price. 

(COM SWC CLUB 

IC720A £949.00 £95.00 £36.00 
IC740 £769.00 07.00 £29.00 
IC730 £695.00 £70.00 £27.00 
IC251 £559.00 £60.00 £21.00 
IC290E £379.00 £38.00 £15.00 
IC290H £433.00 £44.00 £lB.OO 
IC2E £179.00 £lB.OO £8.00 
IC4E £199.00 £20.00 £8.50 
ICA TSoo £349.00 £35.00 £14.00 
ICAT100 £249.00 £25.00 £10.00 
R70 £549.00 £55.00 £21 .00 
S.W.C. Club Members must deduct 6% off list price. 

ACCESSORIES 

~ 
SW.C. CLUB MEMBERS 

S. W.C. club members don't forget your card number 
is all tha(s required for goods to be despatched no 
forms. no posting cheques, and most of all no fuss. 
S.W.C. club members deduce 6% from list prices. 
Watch out for our special S.w.C. " Club Corner" for 
club members special offers, 

+:* * * * * * * * * * * * * * * 
+: +: 
+: SPECIAL OFFER CORNER +: 
+: What about this for a bargain the MICRODOT. +: 

They say buy BRfTlSH well what 's stopping 
+: you! If it's the price then leave it to S.W.C. just +: 
• look at this for helping where it hurts. List +: 
... Price £483.90 inc. 

s.w.c. Price £399.00 inc. 
S .W.C. Club Members Price 

£379.00 inc. 
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Enjoy mobile operation this year 
w~h a FT230R - like it's size it 
won't hurt your pocket, and all 
the power you need 3/25 watts 
plus 10 memories. 
FT230R 

Learning Morse? Here's 
the answer: Facilities in
clude repeat last letter, 
continuous morse, group 
of five random letters, 
speed & space control, 
practice oscillator, built-in 
P.S.U. 

£47.90 incl. VAT 
& p&p 

E;l';';.-.. ~' ... ": ..... ~ ... ' ....... :,::"\ .. . \ ... . " _ .. . ' 

~g;1 i 21j W,,· . : 
~ 

FT290R 
10 memory's LCD display 
dual VFO's UID from mic 
NlCAD 2.0 Alhr "C" £2.70 
inc SLOW CHARGER 
(220ma) £B.BO inc SOFT 
CASE £3.45 inc. RUBBER 
DUCK ANTENNA £5.50 inc. 

£285.00 inc. 

MICRODOT 11 
Call in and see the 
MICRODOT 11 at our show
room. It has everything 
you require for C.W. to 
SLOW SCAN TV. - what 
more can you ask for even 
the price is right, so con
tact us for details. 

FT230R 

£255.00inc. 

Suffering QRM from XYL? 
QSY to the 77, say 73's go 
mobile. 
The new economical FT 
77 Mobile from YAESU 
£515.00. 

WAVEMETER 
Meet your license require
ment w~h a ORAE wave 
meter designed to meet 
home office requirements 
for V.H.S. 
List price £27.50 inc. VAT 
pip. 

NEW IC290H 
25 WATTS RF OUTPUT 

On SSB CW and FM, stan
dard and non-standard re
peater shifts 5 memories 
and Plch two VFO's 25Khz 
& 1Khz on FM 1Khz & 
100hz on SSB. 

£439.00 inc. 

FRG7700 FRT7700 FRA7700 
15 Khz to 30Mhz inc FM SSB (LSB/ USB) CW AM 1Khz 

. digital, plus analogue display clw clock. 
FRG7700 FRT7700 

OSCAR SWC CLUB 

70cm i collin 6.Bdb base 
70cm + 2mtr collin 5.7 2.7db 
70cm 3 x i 6.Bdb mobile 
70cm + 2mtr col lin mobile 
2mtr 3 x i collin base Bdb 
2mtr collin base 6.5db 
2mtr. flover mobile 
2mtr. flover ball joint 
10mtr fold over 1 wave 
15mtr fold over 1 wave 
20mtr fold over 1 wave 
Gutter mount with keymobile 
Boot lip base mount mobile 
Cable ass clw PL259 mobile 
Mag mount c/w cable mobile 

£29.90 
£29.90 
£16.85 
£16.40 
£39.50 
£27.60 
£13.80 
£13.80 
£13.80 
£14.55 
£17.65 
£4.60 
£8.45 
£5.00 
£9.95 

£2.20 p&p 
£2.20 p&p 
£1.80 p&p 
£l.BO p&p 
£3.00 p&p 
£2.20 p&p 
£l .BO p&p 
£1.BO p&p 
£1.80 p&p 
£1.80 p&p 
£1 .80 p&p 
£0.80 p&p 
£0.95 p&p 
£O.BO p&p 
£1 .20 p&p 

AZTEC ANTENNA SWC CLUB 

DO IT YOURSELF KITS 
2mtr i cllin 6/5db base £14.99 
2mtr HB9CV not kit base £6.90 
2mtr 5 ele yagi £5.99 
2mtr B ele yagi £9.20 
2mtr 10 ele yagi £17.50 
2mtr crossed 5 ele yagi £11.50 
2mtr crossed B ele hagi £19.95 
2mtr crossed 10 ele yagi £22.50 
70HB9CV £5.00 
2mtr (Slim Jim) £4.00 
2mtr 4 ele Quad £14.90 
2mtr 6 ele Quad £16.95 
2mtr B ele Quad £19.95 
2mtr 10 ele Quad £27.95 
PORTA mast w~h guys 11'6"x l " 0 .90 
PORTA mast w~h guys 17'6"x H"£14.95 
PORTA mast with guys 23'3"x 2" £24.99 
PORTA mast w~h guys 27'5" x 2" £29.99 

£2.20 p&p 
£1 .80 p&p 
£2.20 p&p 
£2.20 p&p 
£3.20 p&p 
£2.80 p&p 
£3.20 p&p 
£3.50 p&p 

inc. p&p 
£1.20 p&p 
£3.80 p&p 
£4.60 p&p 
£4.BO p&p 
£5.20 p&p 
£1.80 p&p 
£2.80 p&p 
£3.60 p&p 
£4.25 p&p 

PAN ANTENNA PRODUCTS 
Tube and Rod suitable for your Home Brew Anten-
na's Quad's. Yagi 's, etc. Post Max 
OIDIA IIDIA Pi per mtr 1.5 mtr's 
6.35mm Tube 3.5mm £0.56 £0.12 p&p 
9.5mm Tube 6.35mm £0.71 £0.15 p&p 
16.2mm Tube 12.2mm £1.43 £0.19 p&p 
19.0mm Tube 12.7mm £1.99 £0.23 p&p 
25.4mm Tubew 19.4mm £3.16 £0.30 p&p 

Minimum postal charge £2.20 
Larger quantITies are only in 5 mtr lengths. 
Quant Deduct Carriage 
20mtr 10% £5.00 
25mtr 12.5% £5.00 
30mtr 17.5% £6.50 
35mtr & over 20% 0 .50 
When these larger quant~ies are ordered please 
allow 14 days for delivery. Other sections available 

~~Na~W'~E~S' channel, half-round. 

Pan spiders are used to mount fibre spreaders to 
your boom up to 2" diameter, the B pole is angled to 
allow construction of a tri-band antenna, for two 
elements no boom is required, further elements may 
be added with the 4 pole spider. 
PS4 4 pole Spider 
PSB B pole Spider 

£8.80 £2.20 p&p 
£16.60 £3.;!O,p&p 

* *.* * * * * * 
• 

****** • 
• S,W.C. 
• CLUB MEMBERS 
... CORNER 
+: ICOM has made the rig to 

fit your pocket and S.W.C. 
• has made the price fit your 
... wallet 
+: IC2E list price £179.00 inc. 

S.W.C. Club Members 
Price £149.00. 
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~. PM COMPONENTS LTD. VALVE & COMPONENT SPECIALISTS ., 
~. SELECTRON HOUSE, WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT ~ 

PHONE 0474 813225. TELEX 966371 PM COMP 
---~--~ PCL82 0.80 6AJ7 2.00 12AT7 0 .85 

: '. J I • PCL83 2.50 SAK6 2.00 12ATlWA 2.50 
PCl.B4 0.85 SALS 0.52 12AU6 1.50 

A2007 11 .50 ECC8S 0.60 EM8D · 0 .10 PCL8S 0.80 6AM4 3.25 12AU7 0.55 
A2134 14.95 ECC88 0.85 EMSl 0.10 PCLB6 0.85 SAMS 6 .00 12AV6 0 .80 
A2239 6.50 ECC91 2 .00 EM84 1 .1 0 PCl805 0.90 6ANS 3.95 12AX7 0.65 
A2900 ".50 ECC804 0 .60 EM8S 1 .10 PDSOO 3.50 6AOS 1.20 12AXlWA2.50 
C1148A 115.00 ECC807 2 .50 EMS7 2.50 PFl200 1.25 SASS 1.50 12AYl 4.00 
OAF91 0.45 ECFBO 0 .85 EN9l 1.10 PL36 0.95 SAS7G 7.50 12AZ.7A 1 .95 
OAF96 0.65 ECFB2 0 .85 EN92 4.50 PLB1A 0.72 SATS 0.15 12BAS 1.50 
0ET22 28.00 ECF8Q 1.70 EY84 6.95 Pl.B4 0.65 SAU6 0.85 128E6 1.05 
OET24 35.00 ECFB06 10.25 EY8Q/B7 0.50 PLSOO 0.95 6AV6 0.12 12BH7 1.80 
OF91 0.10 ECH3 2.50 EY88 0.55 PLS04 0.95 SAWBA 2.95 12BL6 0 .10 
OF92 0.60 ECH3S 1.60 ElBO 0.60 PLSOO 1.95 6BA6 0 .69 12BYlA 2.15 
OF96 0.65 ECH42 1.00 EZBl 0 .60 PLS09 4 .85 SBA7 4.50 12E1 11.95 
OK91 0 .90 ECH81 0.58 El90 0 .96 PLS19 4.95 6BABA 3.50 12GN7 3.95 
OK92 1.20 ECH84 0 .69 G1I371K 30.00 PLB02 5.50 6BE6 0.12 12HG7A 3.95 
OK96 2.50 ECLBO 0.60 G55/ 1K 9 .00 PY88 0.82 6B06 1.00 30Fl2 1.35 
OL92 0 .60 ECL82 0 .65 GS10C 12.00 PYSOOA 1.79 6BH6 1.95 40KD6 4 .50 
0L.96 2.50 ECL84 0.74 GY501 1.20 PY800 0.19 68J6 1 .20 3BHE7 4.50 
OLS10 8.00 ECLBS 0.74 GZ30 1.00 PVB01 0.19 6Bl7GTA 3 .95 7SCl 1.10 
OLS1S 10.00 ECLLBOO 16.95 GZ32 1.00 OOV02·6 12.15 6BN7 4 .50 B5A1 6.50 
OM160 2 .15 EF37A 2 .00 GZ33 4 .50 OOVOJ·10 5.50 6BNB 2.15 BSA2 2 .00 
OYa61B7 0.65 EF39 1.00 GZ34 2 .1 5 OOVOJ·20A 6BR7 4 .15 90CG 13.15 
OYB02 0 .72 EF42 3.50 GZ37 4 .50 18.50 6BRBA 2.15 92AG 12.50 
E80CC 1 .00 EFSS 2.25 KT66 U5A7.15 OOV0640A 6BS7 4.50 92AV 12.50 
E80CF 10.00 EFBO 0.55 KTG6 UK 10.50 18.00 6BW6 5.35 15082 3.95 
EBOF 13.50 EFB3 3.50 KTl7 9.50 05150/451.00 GBZ6 2.00 l5OC4 2.15 
E80l 11.50 EF85 0.50 KT88 USA 9.00 051200 3.95 6C4 0.80 B07 1.50 
E81CC 3 .50 EF86 2.50 KT8B UK 13.50 051209 2.00 6CS 1.95 81,A 12.95 
EB2CC 3.50 EFB9 0.85 KlWGl 2.00 05121 2 .3.20 6CH6 10.35 813 18.50 
E83CC 3.50 EF91 1.25 M8079 6 .00 OV03· 12 4.95 6CL6 3.50 833A 115.00 
E83F 3.50 EF92 2 .50 MBOB3 3.25 UCH81 0.65 6EAB 2 .50 5642 
E86C 9.50 EF93 0 .69 M8100 2.85 UFBO 0 .80 6F6G 2.00 5651 
E88C 1 .95 EF94 0 .85 MB137 5.50 UL~ 0.85 6F2B 1.25 5670 
E88CC 2.60 EF183 0 .65 M8162 5.50 YL 1020 29.00 · 6GH8A 0.80 5687 
E130L 19.95 EFt84 0.65 ME1402 29.50 Z7S9 19.85 6GK6 2.00 5696 
E180F 6.50 EFB04S 1 1.50 N78 '4.95 ZMJOOl 5.00 6H6 1.35 5749 
E182CC 9.00 EFBOGS 14.50 OA2 0.85 lX28 1.15 6JS 1.50 5751 
EB10F 16.00 EH90 0 .12 OB2 0.85 2021 0.95 6JSG 0.15 5814A 
EABCBO 0 .65 EK90 0 .12 PCB6 0.80 2K2S 24.95 6J6 0.65 5842 
EAF42 1.20 EL33 5.00 PC88 0.15 4CX250B 37.50 6JB6 3.95 5965 
E891 0.52 E l 3 4 PC97 1 .10 4CX350A 71.50 6JS6C 3.50 6060 
EBC8 1 0.85 Phi lips 3.50 PC900 0.75 4X1S0A 25.00 SK D6 4 .50 6000 
EBCSl 0.75 EL34 2.25 PCFBO 0.65 5U4G 1.00 6l6GC 2 .50 6146B 
EBF80 0.50 EL36 1.50 PCF82 0.60 SU4GB 2.50 6l6GT 2 .15 6883B 
EC8010 6.00 EL38 6.00 PCF86 . 1.20 SV4G 0.75 6UB 0 .B5 7025 
EC90 0.70 EL82 0.5B PCF200 1.80 5Z4GT 0.85 6V6GT 0.80 7027A 
ECCBl 0.85 EL84 0.69 PCF201 1.80 6AB7 0.60 SXSGT 0.50 7199 
ECCB2 0.55 El85 4.50 PCF801 1.35 6ABB 0.66 7B7 1.40 7247 
ECC82 Philips EL86 0 .85 PCFB02 0 .60 6AC7 2 .00 757 3.00 7360 

1.'0 EL90 1.25 PCFBOS 1.25 6AF4A 2.50 866A 3 .50 7475 
ECC83 0.65 EL360 1.95 PCF808 1.25 6AG7 1.95 llE2 16.50 7SS1A 
ECC83 Philips ELS19 6.95 PCH200 1.10 6AH6 1.50 12AT6 0 .59 866A 

1.10 

SOUTH WEST AERIAL 
SYSTEMS 

The 'VEGA 402DE' is a VHF/UHF 6" screen mono TV for System B/G 
operation (5.5MHz sound) and is ideal for basic TV/DXing (or Continental 
travel) use. Operation is from a removable heavy duty mains PSU or an 
external 12 volt source (all plugs efc supplied). The receiver has rugged 
construction and contained within a metal cabinet, . the carrying handle 
doubling as a receiver stand. 
The 402DE features very good sensitivity and sharp selectivity with its 4 
individually tuned IF stages (5 stage at UHF). Aerial input is via separate 
VHF/UHF 75 ohm coaxial sockets, in addition a strong integral whip (40" 
extendedl is provided to rear. The VHF tuner is an 11 position 'click stop' 
turret covering all Band 1/3 'E' channels ~ we adjust the ch.E2 coil to 
include ch.1A allowing ALL Band 1 TV/ OX channels to be received - the 
fine tuning range in Band 3 is sufficient to cover virtually all European 
channels without adjustment. UHF coverage uses a small rotary tuner 
control (with varicap fine tune) covering the ch.21--£8 range. 
The 'VEGA 402DE' (USSR manufacture) is a very solid, basic but reliable 
receiver and intended for African export. South West Aerial Systems are 
the sole UK distributor for this model. (Delivery ex-stock). 
VEGA 402DE 6" mono TV (5.5MHz sound, VHF/UHF) - inclusive of VAT, 
delivery - £58.95. 
Send 54p for our extensive 1983 catalogue detailing aerials (DXing and 
domestic), amplifiers, filters, etc. Customer consultancy to solve difficult 
reception problems, TV/FMDXing a speciality. Include SAE ALL enquiries 
please. Access/Barclaycard welcome. . 
NOTE OUR NEW ADDRESS ... South West Aerial Systems, 11 Kent 
Road, Parkstone, Poole, Dorset BH12 2EH. Tel : 0202-738232. 
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8.50 
3.20 
3.50 
3.50 
3.50 
2.50 
3.50 
3.25 
6.50 
2.25 
2.25 
5.15 
6.45 
6.45 
2.50 
4.65 
3.20 
2 .00 
1.50 
5.00 
3.95 
3.95 

BF199 0 .14 0.42 
AN214Q 2.50 AC127 0.20 Be1708 0.15 BF200 0 .40 np41C 0 .45 
AN240 2.80 AC128 0.20 8C171 0.09 BF258 0 .28 T1P42C 0.47 
LA4400 4.15 AC141K 0.34 8C172 0 .1 0 BF259 0.28 TIP47 0 .65 
LA4422 2.50 AC176 0.22 BC173B 0 .10 8F336 0 .34 T1P146 2.75 
LC7120 3.25 AC176K 0 .31 BC182 0.10 BFX29 0 .30 TIP2955 0.80 
LC7130 3 .50 ACta7 0.25 BC183 0.10 BFX84 0 .26 TIP3055 0 .55 
le7131 5.50 AC187K 0.2B BC184LA 0 .09 BFX85 0 .32 TIS9l 0 .20 
Le7137 5.50 Ae1as 0 .25 8C212 0.09 BFX86 0 .30 2N3054 0 .59 
MB3712 2.00 A0142 0.19 BC212L 0 .09 BFX88 0.25 2N30SS 0.52 
MC1330P 0 .16 A0149 0.10 BC213 0.09 BFYsa 0.21 2N3702 0.12 
Ml2318 1.75 AD161 0 .39 BC213L 0.09 BFY51 0.21 2N3704 0.12 
SL901B 4.85 A016112 0.90 BC237 0.10 BFYS2 0.25 2N370S 0 .12 

SL917B 6.65 A0162 0.39 BC238 0.09 BFY90 0.11 2N3708 0 .12 
SN78003N 1.95 AF124 0.34 BC307 0.09 BTlOG 1.49 2N3773 1.95 
SN76013N 1.95 AF12S 0.35 BC327 0 .10 BTlOO 1.49 2NS294 0.42 

SN76023N 1.95 AF126 0.32 BC461 0 .35 BT1t6 1.20 2NS296 0.48 
SN76033N 1.95 AF127 0.32 BC478 0.20 BU10S 1 .22 2N5496 0.65 
SN76131N 1.30 AF139 0.40 BC547 0.10 BU1 00 1.69 2SA71 5 0.95 
TAA661B 1.20 AF239 0.42 BC54B 0.10 BU124 1.00 2SC49S 0.80 
TA7061AP 3.95 AU106 2.00 BC549A 0.08 BU126 1.60 2SC496 0.80 

TA7120 1.65 A U107 1.15 BCSS7 0.08 BU205 1 .30 25C1096 0.80 
TA7130 1.50 AU1 10 2.00 BC558 0.10 BU200 1.39 25C1173 1.15 
TA7204 2.15 AU113 2 .95 B0131 0 .32 BU200A 1.52 2SC1306 1.00 
TA7205AP 1.50 BC107 0 .1 0 B0132 0.35 BU32GA 1 .42 25C1307 1.50 
TA7222 1.80 BC100 0 .10 B0133 0 .40 BUS2S 1.90 2SC1449 0.80 
TA7310 1.80 BC109B 0.12 B0135 0 .30 MRF450A 25C1678 1.25 
TBA1205 0.10 8C139 0 .20 80136 0 .30 12.50 25C1945 2.10 
TIlAS200 1.10 8C140 0.31 80 137 0 .32 MRF453 17.50 2SC1953 0.95 
TIlA530 1.10 8C 141 0.25 B0138 0.30 MRF454 23.50 25C1957 0 .80 
TBA540 1.25 BC142 0.21 B0139 0.32 MRF475 2.50 2SC1969 1.95 
TIlAS500 1.45 BC143 0 .24 B0140 0.30 MAF477 10.00 2SC2028 1.15 
TSA641 .BX 1 3.00 8C147 0.09 8F179 0.34 OC71 0.40 25C2029 1.95 
TBABOO 0.89 8Cl48 0.09 BF180 0.29 R200BB 1.70 2SC207B 1 .45 
TIlAB10S 1.35 BC149 0 .09 BF183 0 .29 R2010B 1.70 2SC2091 0.85 
TIlA9200 '.65 BC1S7 0 .1 2 BF194 0.11 R2540 2.48 2SC2166 1.95 
TDA1004A 2.20 BClsa 0.09 BF196 0.1' T1P29 0 .40 2SC2314 O.BO 
TDA1170 1.95 BC1S9 0.09 BF197 0.11 T1P29C 0.42 3N211 1 .95 
TDA1190 2.15 I 0 .43 350234 0.50 
TDA1327 1.10 Many othel items available TOA1412 0.85 
TDA2020 2.45 Please phone send list fOf QUOte 
TDA2030 2.80 Goods normally despatched within 24 hours 
TDA2532 1.95 
TDA2540 1.25 CALLERS WELCOME TDA2S90 2.95 
TDA2611A 1.95 
UPC566H 2.95 
UPCS7SC2 2.75 * Entrance on A227 50yds 

* Hours UPC1001H 2.50 
UPC 1025 2.50 

SOUl n of Meopnam Green 
Mon .-Fri. 9.30-5.30 UPC1156H 2.75 Export pnaui ries welcome 

UPC1182H 2.95 P. & P. 50p . Please add V .A .T . at 15% 
UPC118SH 3.95 
UPC2002H 1.95 * 24-HOLlR ANSAPHONE SERVICE * 

THE ENFIELD EMPORIUM 
WE STOCK THE FULL 

RANGE OF ROTATORS ANTENNAS 
1(I)lnl!'l~11 ASP - Jaybeam - Kenpro - Diawa -

Tonna - Cue Dee Hirschmann 

Now in stock EQUIPMENT AND Large selection in 

ALL ACCESSORIES stock 

ARE AVAILABLE 

TONO FDK- ADONIS 

Linears - RTIY Boom 

Decoders - Morse microphones 

Decoders - Full AZDEN available for 

range available TR2500 - IC2E -
Yaesu 2081708 

Secondhand 
Equipment Full range of We stock a 
We always have a VAESU full range of large selection of 

secondhand (lSOMMERKAMP) WELl equipment in stock equipment 
Please phone for available 

details. 

Slim Jim - Only £7.50 inc. p+ p. 
PART EXCHANGES WELCOME 

Stamp~d Addressed Envelope for brochure etc. 
All prices include VAT. Goods normally despatched by return, but 

please allow up to 7 days. 

281 HERTFORD ROAD, EDMONTON N9. 
~ Telephone (01) 804 0128 .~. 
... _ _ Buaea 249, 279 and 149 atop outside the door. I ...m.L 

Opening hours: Mon-Thur 9-6; Fri ~8; Sat 9-6 AND NOW Sun 9-1 - -' 

Practical Wireless, September 1983 

www.americanradiohistory.com



DIGITAL PLL FREQUENCY SYNTHESIZERS
THEORY AND DESIGN 
by Ulrich L. Rohde 
Published by Prentice/Halllnternational 
494 pages, 185 x 242mm. Price £44.95 
ISBN: 13-214239-2 
Whilst using only the necessary mathematics and formulae 
this book seeks to provide as much practical circuit informa
tion as possible . 

It is written for college students who have to perhaps 
build certain projects, engineers who are designing syn
thesisers or for anyone looking at new t rends and techni
ques. Programs for both computers and calculators are given 
t.o iJJustrate the solution of digital p.1.1. systems. 

The book is divided into seven chapters with the Appendix 
divided into a mathematical review and a list of useful com
puter programs. 

ELECTRONICALLY SPEAKING: COMPUTER 
SPEECH GENERATION 
byJohn P. Cater 
Published by Howard W. Sams & Co Inc. Available 
from Prentice/Halllnternational 
230 pages, 135 x 214. Price £12.70 
ISBN: 00-021947-9 
This book is intended to provide a better understanding of 
the principles used for generating " synthetic" speech. It 
does not leave out the more practical considerations of the 
effects that synthetic speech will make in society. 

The book is divided into eight chapters and four appen
dices, with such sections as: Linguistics, Speech Etiquette, A 
Computer Speech Potpourri and a glossary of terms. 

RADIO AND TV SERVICING 1981/82 
by R. Wainwright 
Published by Macdonald & Co (Publishers) Ltd. 
738 pages, 162 x 232mm. Price £19.50 
ISBN: 0-356-07873-6 
Like its predecessors this book continues to supply the 
reference material needed to service a comprehensive range 
of domestic entertainment products. 

Both colour and monochrome televisions, radios, tape 
recorders and record players, all by various manufacturers, 
are dealt with . 

IT's AS [)EIllJ 11 S 
A poRK piE AA/'/) FUu.. 
OF 5Tlff/C CRASHES 

ONE CANT 'Do ,.,ClC/I 
0/01 SUCH DfI YS ... 

Practical Wireless, September 1983 

PRACTICAL ELECTRONIC BUILDING BLOCKS
BOOK2 
by R. A. Penfold 
Published by Bernard Babani (publishing) Ltd. 
94 pages, 110 x 177mm. Price £1 .95 
ISBN: 0-85934-093-7 
This book has been written to help the reader create and ex
periment with his own designs. It deals mainly with circuits 
that process signals: amplifiers, filters, triggers, flip-flops, 
mixers and gates. 

All the circuits have been tried and tested with circuit 
values and other necessary practical i!1formation all 
provided. 

INTRODUCTION TO ELECTRONIC SPEECH 
SYNTHESIS 
by Neil Sclater 
Published by Howard Sams & Co Inc. Available from 
Prentice/H all International 
134 pages, 135 x 215mm. Price £7.60 
ISBN: 00-021896-0 
This book describes how a human " voice" is created by 
digital synthesis. It explains the speech quality related to 
data rate and the cost of memory devices. 

Written in quite non-technical terms it is ideal if you have 
a grounding in electronics but know nothing about com
puters, programming and speech synthesis. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING 

TO ADVERTISERS 

ONE. Cl! N 'r E. VE N 
RE/lb i/ll THiS 
H~AT .. 

Wlil( r A BeAvriFvl 
5JPoRlfPie E I 
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Part 7 of this series dealt with ground reflection and its ef
fect on normal full length antennas and in particular ver
tical antennas, the ideal heights of which would not be 
very amenable for amateur radio applications except for 
the higher h.f. bands. 

For many amateurs an h.f. band antenna system is 
always a problem because of lack of space or, even if 
space is available, height restrictions are imposed by local 
planning authorities. Therefore an antenna that would be 
regarded as being visually less objectionable may have to 
be considered. 

The Multi-band Trap Vertical 
This type of antenna has the advantage of being omni

directional and does not require rotation as would a 
horizontal beam or dipole, for optimum horizontal direc
tivity. It is reasonably compact and therefore less un
sightly, at least to those concerned with this aspect, both 
facts which have made these antennas fairly popular. 
Trapped vertical antennas are available for three or four, 
or even five band operation and can usually be operated 
either with a direct earth connection, or with a system of 
resonant radials. The use of inductive/capacitive rJ. trap 
circuits allow specific portions of the antenna to function 
as a ')../4 vertical radiator for the chosen band of operation. 

The basic idea is shown in Fig. 8.1 , the arrangement 
shown being for four bands 7, 14, 21 and 28MHz. If the 
trap circuit marked (A) is tuned to 28MHz the section of 
antenna beneath it together with its tuned horizontal 
" radial" provides half-wave resonance for that frequency. 
This method would though appear to have the disadvan
tage of horizontally polarised radiation from the radial as 
well as vertically polarised radiation from the vertical sec
tion. When operating on the next band, 21 MHz, the whole 
section of the antenna below the 21MHz trap, including 
the 28MHz portion and the appropriate radials, now func
tions as a resonant half-wave at 21MHz. The process is 
repeated for the other bands on which the antenna is 
designed to work. Under the foregoing conditions the 
whole antenna is elevated above ground although no 
critical height seems to be specified. 

This type of antenna can also be operated with the base 
at ground level in which case it becomes a fully grounded 
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')../4 for each band of operation. As illustrated by Fig. 
8.2(A) the antenna now has a direct earth connection via a 
conducting spike connected to the outer of the coaxial feed 
cable. Continuity of current distribution is by way of 
ground reflected image. In the case of Fig. 8.2(B) where 
the antenna is elevated above ground, continuity of current 
distribution is via the resonant radial system. It should be 
noted that the radials are usually in the region of ')../4 long 
at operational frequency and consequently have high rJ. 
voltage at the ends. Good insulation between the ends of 
the radials and their anchorage is essential. 

Radiation at Vertical Angles 
With either of the arrangements previously described it 

is difficult to predict exactly what the vertical angle radia
tion will be. With the antenna at actual ground level and 
providing a large area ground radial system is used, or 
alternatively the earth beneath has exceptionally good con
ductivity, fairly low angle radiation is likely. However, 
since the highest frequency (28MHz) section is lowest and 

c 

B 

14MHz 

21MHz A 

LowZ 
feed 

14MHz trap 

21MHz trap 

28MHztrap 

Fig. 8.1: Multi-band trap vertical antenna operating 
with a resonant rad,a' svstem . 
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Fig. 8.2(A): Current distribution of a A/4 vertical with 
base at ground level and (B) in conjunction with reso

nant horizontal radial 

therefore very near to the ground, radiation may be con
siderably attenuated by surrounding buildings and trees 
etc. It would therefore, seem prudent to em'ploy the reso
nant "radial" system with the height of the antenna raised 
to something like "A/2 above ground using the wavelength 
of the highest frequency for this dimension e.g. for a trap 
vertical operating on 28, 21 and 14MHz etc. the base of 
the antenna should be at least 5 metres above ground. 

The vertical angle radiation patterns for vertical Al2 
antennas at different heights to the centre point of the 
antenna are shown in Fig. 8.3. Whilst these should not be 
accepted as being a true indication of vertical angle radia
tion from trap vertical antennas raised above ground, they 
do show that little is to be gained by increasing the height 
by more than "A/2 which has the effect of producing secon
dary lobes at high angles. In any case the ground level 
lobes become attenuated, whatever the height, unless the 
ground has perfect conductivity or a very large area 
ground radial system is employed. 

Antenna 

rt-
31" 

4 

A 90 

c 90 

60 

1 -LG~ro-u-n~d~OL-~--~--L--L~~--L-~--~--L-~O 

Examples of the effect of ground conductivity are il
lustrated in Fig. 8.4 by the different polar patterns for ver
tical angles obtained from a vertical Al2 antenna operating 
on a frequency of 17· 5MHz and with the centre at a 
height of "A/3 above ground. 

Lack of Information 
Some of the manufacturers written to by the author for 

information on their trap vertical antennas were unable to 
provide details of vertical angle radiation for each band of 
operation for which the antennas were intended. All that 
was to be found in literature sent (apart from physical 
dimensions etc.) were comments such as "The (type No. 
antenna) for 10. 15. 20 and 40 metres delivers excep
tionally low angle radiation with a 1 ·5 to 1 v.s.w.r. or less 
on all bands "--which doesn't say much. 

It is worth bearing in mind that, because of the highly 
inductive nature of these antennas, and in fact most trap 
multi~band or other inductively loaded antennas, the 
bandwidth is usually pretty narrow and some will only 
cover about half of a particular band with a V.S.W.r. of less 
than approximately 1· 5 to 1. Also the overall (;!fficiency of 
such antennas is much lower than a full length resonant 
antenna and under certain conditions of environment and 
ground conductivity etc. may be not more than 50 per 
cent. With earth of poor conductivity, or even a ground 
radial system consisting of only four radials on, or under 
the ground, the efficiency could fall to as low as 25 per 
cent. ' 

VHF Antenna Ground-planes 
These are too well known to warrant an illustration but 

usually consist of the vertical radiator and four horizontal 
radials each about "A/4 (with reference to frequency of 
operation). 

Whilst reasomible matching etc. can be obtained with 
the now almost universally used 50 ohm coaxial feed 
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Fig. 8.3: Vertical angle radiation patterns for 'A/2 vertical antennas at heights to centre point of (A) 'A/4, (B) 'A/2, (C) 

3A/4, (D) A 
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cable, there is little actual radiated power loss with such 
antennas except at an angle where it is most needed
parallel to ground. With all ground-plane antennas having 
small and too few radial elements the angle of maximum 
radiation is always too high. A typical example is shown in 
Fig. 8.5 which might be beneficial if v.hJ. and u.hJ. waves 
were reflected from the ionosphere but in this area of the 
radio wave spectrum we are dealing with more or less line
of-sight propagation. The only real advantage of vertical 
ground-plane antennas is that they are omni-directional. 

There are however, other antennas that are omni
directional and have a maximum radiation angle of usually 
less than 10 degrees. These are the half-wave "J" match, 
the stub fed vertical folded dipole (Slim Jim) and more 
recently the resonant Ring Base Ai2 vertical (recently 
featured in PW), all of which are virtually "free-space" an
tennas requiring no ground-plane. Discone antennas offer 
scope for dual band operation (144 and 432MHz), are 
om ni-directional and have low angle radiation and unity 
gain (gain equal to a A/2 dipole). In addition there are 
some reasonably effective vertical colinear v.h.f. and u.h.f. 
antennas available which, if well designed, offer a small 
but acceptable amount of gain. 

Conical Ground-planes 
Attempts to lower the vertical angle radiation of 

ground-plane antennas have by and large proved ineffec
tive. Setting the radials at some angle towards ground has 
very little effect unless eventually formed into a "sleeve" 
which then transforms the antenna into what is called a 
"sleeve dipole". Although serious investigation has shown 
that the radiation angle can be lowered with the use of 

IWRM8571 

Fig. 8.5: Typical vertical angle radiation from 5A/8 
v.h.f. vertical above a ground-plane of fourA/2 radials 
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Fig. 8.4: Vertical angle radia
tion from vertical Al2 with 
centre point A/3 above ground 
showing effects of ground 

conductivity 

conical ground-planes it requires a cone radius of about 4A 
to get the main lobe angle down to even 10 degrees using a 
A/4 radiator. 

The graph (upper curve) of Fig. 8.6(A) shows the angles 
at which maximum radiation is obtained with a A/4 an
tenna and flat disc ground-planes of various radii in 
wavelengths. As can be seen a radius of 8A would be re
quired to obtain an angle of maximum radiation of even a 
little less than 20 degrees. The lower curve Fig. 8.6(A) 
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Fig. 8.6(A): Angle of maximum radiation obtainable us
ing flat disc ground-planes of various radii and (B) 
angle of maximum radiation using conical ground-

planes 

gives the angles of maximum radiation for cone ground
planes of different sizes but still calls for a very large and 
somewhat impractical construction to achieve an angle ap
proaching zero. Incidentally this method assumes cones of 
sheet metal and not a series of radials angled downward to 
provide the conical shape. 

The trap vertical antenna system described in this arti
cle is fairly common but other methods involving the use 
of stub decoupling and linear resonators are employed to 
achieve the same objective. 

Practical Wireless, September 1983 

www.americanradiohistory.com



WATERS & 
STANTON 
ELECTRONICS 

INTERESTED IN HAM RADIO? 
... THEN COME TO THE EXPERTS 
WE CAN OFFER YOU A GOOD DEAL ON ALL POPULAR BRANDS 

BACK IN STOCK 
SONY ICF2001 £ 1591 SHORT WAVE RECEIVERS • 18/20 MAIN ROAD, HOCKlEY, ESSEX (0702) 206835 

12 NORTH STREET, HORNCHURCH, ESSEX 
TELEPHONE (04024) 44765 Y AESU - ICOM - TRIO - FDK - WELZ - AZDEN - JAYBEAM 

TRIO R600 
If you're a beginner just starting out in radio you'll be delighted with the performance that the R600 offers 

£257 50 you . Considering the electronics th at are packed into this receiver, the price is remarkably low. A few years 
• ago this performance would have cost you twice as much. Full digital readout and rea lly simple tuning in 

of SSB signals makes this one of the few top receivers that the beginner should consider. With all the 
gloom and doom one hears about in the news these days, w hy not put a pair of headphones on your head. 
plug them into the R600 and whisk yourself away into the wonderful world of wi reless. Signals from the 
Australian outback or the fl ying doctor, radio amateu r expeditions on some remote Pacific island, signals 
from Russian amateurs or young American novices, the latest World news even before the BBC reports it, 
aircraft over the Atlantic, shipping distress frequencies~ all this and much more is possible on this little 
receiver. So don't delay any further, send today for full details and introduce yourself to an exci ting new 
hobby. 

TRIO NEW R2000 £398.75 
The R2000 is Trio's latest communications receiver covering the entire spectrum from 150KHz to 30M Hz. It 
boasts a whole host of features that make it probably one of the best buys in radio communications 
receivers currently available today. Its uncompromising design provides facilities for AM, SSB, CW and FM 
reception with 3 separate filters automatically switched in. The factory fitted memory module provides for 
10 separate frequencies to be programmed in any mode and for automatic scanning of alJ channels. In 
addition, pre~programmed segments of the band may also be scanned making it one of the most versatile 
designs avai lable. As an added feature an internal battery . with an estimated life of 5 years retains the 
memory even when the power is disconnected. The rate of tuning is controlled electronically and has 3 
speeds to suit all types of operation. Another novel feature is the squelch control that is effective on all 

du~?el~c. sc~~f:ea~it~1 bdi~~T;~udnO~~o~~ t~~e~e~~e~~g~~6~Sz,Pd1~:;'~rOt::~:~,a~~ehOi~~I~~~~0~~cb~~fr~e~t 
mounted speaker, tone control, RF step attenuator, dual impedance aerial terminals, 230v AC or optional 
12v DC operation, built~in timer etc, etc. 

V AESU FRG7700 
£335 

ICOM R70 £499 

* 
PART EXCHANGE WELCOME" -PHONE FOR QUOTATION 

The FRG7700 is for the advanced listener or fo r the enthusiast who demands the best in short wave 
reception. The receiver covers the complete spectrum 200kHz to 30mHz with a highly accurate digital 
display. The receiver offers excel lent sensitivity and selectivity and has separate detectors for AM, FM and 
SSB. plus switched bandwidth on AM. Other controls include automatic gain control, noise blanker, 
attenuator, squelch, rf gain contro l and clock with t imer. There is also facilit ies for fitti ng an optional 12 
channel memory unit. The receiver runs from 230v AC mains or 12v DC and there is an opt iona l aerial 
tuner to go with it. And if you are interested in VHF. there is a complete range of specially designed 
converters to go with the receiver that covers the amateur. aircraft and marine bands, etc. Why not send 
today for our coloured brochure and get to know more about what th e FAG7700 has to offer 

The A70 is possibly the ultimate in receivers designed for the amateur market. We've tested this 
thoroughly and are convinced that this receiver offers everything that the enthusiast could ever wish for. If 
anything can pull the signals in, this one will. Frequency coverage is 100kHz to 30mHz in 30 bands. A 3 
staQe rate of tuning enables easy tuning for all modes, AM, SSB, CW and FM (the latter requires the 
optIOnal FM module). The dual VFO enables 2 separate frequencies to be used and the bright digital 
display gives precise frequency readout down to 100Hz with absolute stability. Great emphasis has been 
put on selectivity and in addition to independant filters for each mode, there is a separate selectivity 
control. This enables the bandwidth to be continuously varied down to 500Hz. Another control provides a 
variable notch filter to prevent hetrodyne interference - now you can rea lly dig deep for those elusive DX 
signals. Another nice feature on this receiver is its excellent sensitivity even on very modest aerials. This is 
obtained by the use of a well designed front end incorporating switched pre-amplifier and attenuator. 
Other features include dual-mode no ise blanker, dual AGC action, transmitter monitor, dimmer switch, 
dial lock, RIT control, squelch control, tone control, FM tuning indicator, forward facing speaker, 230v AC 
power requirements, etc, etc. . 

AIRBAND MONITORS 
CO-6000 £99 ATC-720 

110-140 MHz 12V DC 
5kHz steps. 1 watt audio output. 
Excellent sensitivity. 

Completely synthesized 
118-136 MHz 
25kHz steps 

0.5W sensitivity. 
Rechargeable batteries. 
Helical aerial. 
230V AC charger. 
Professional design. 

TELEPHONE FOR 
FREE ADVICE ON 
AIRBAND MONITORS. 

SEND SAE FOR 
1983 CATALOGUE 

BRAND NNER! 

ALL ITEMS IN STOCK 

SAIKO SC-7000 
CLEAR DIGITAL DISPLAY 
70 MEMORIES. 
COMPREHENSIVE SCANNING. 
230V AC & 12V DC. 
60-89MHz; 140-179MHz; 
108-138MHz; 380-S19MHz. 

This amazing receiver covers the major portions of the VHF 
and UHF spectrum. Both AM and FM modes are catered for 
and the large digital display give clear indication of frequency 

~~~~Tle~~c:!~~?t'iv~e~n~irsS'o~~c~f~h~u~~~;~~~~ser~t~e tt h~:~ 
so f!lr come across. Ideal for listening to amateurs, aircraft, £259 
manne and public service traffic it represents state of the art 
sophistication to wide band monitoring. First deliveries are IN STOCK 
expected at the beginning of May. 

SENT BY RETURN BARCLAYCARD ACCESS AND INSTANT CREDIT E.&O.E. 

MAIL ORDER SLIP to: Waters & Stanton Electronics, Main Road, Hockley, Essex. 

Name Goods required .. ........ . 

Address .... .. . 

Please rush me the above. Cheque enclosed for £: .. ... . Please charge to cred it Card No ....... .... ... ..... . 
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S.E.M. UNION MILLS, ISLE OF MAN 
Tel: MAROWN (0624) 851277 

PLEASE NOTE that all our Dual Gate MOSFET 2m pre-amp and Power/ Pre
amps have always used the BF981. 

S.E.M . TRANZMATCH 
The most VERSATILE Ant. Matching system. Will m atch from lS-S0oo Ohms 
BALANCED or UNBALANCED at up to 1 kW. Link coupled balun means no 
connection to the equipment which can cure TV1 both ways. 50239 and 4mm 
con nectors for co-ax or wire feed. 160-10 metres TRANZMATCH £75.50. BO-lO 
m etres £67.50. EZITUNE built in for £24 extra. (See below for details of 
EZITUNE). All ex-stock. We sell many more with EZITUNE fitted. 
3 WAY ANTENNA SWITCH lKw S0239s. Good to 2 metres. £15.00 Ex stock. 
Or 4th position to earth output £17.50 Ex stock. 
S.E.M. 2 METRE TRAN2MATCH. 5!" x 2", 3" deep. S0239s. £24.90 Ex slock. 
S.E.M . EZITUNE (with New Look) 

Because no similar unit is made, it's usefulness is not appreciated until you 
have used one. 

We could not improve its performance. so we improved its appearance. 
Clean up the bands by tuning up without transmitting . 
Connects in aerial lead. produces 59 + (1 - 170MHzl noise in receiver. Adjust 
A.T.U . or aerial for minimum noise. You have now put an exact 50 Ohms into your 
transceiver. Fully protected, you can transmit through it, save your P.A. and stop 
QRM. S0239s. £29.50 Ex stock. P.c.b. to fit any AT.U . £24 Ex stock. 
NEW. RF NOISE BRIDGE. Adjustable 0-1 ,000 ohms, 3" x 11" x 2" only. S0239s, 
1-170MHz. £29.50 Ex stock. 

SENTINEL 2M LINEAR POWER/PRE-AMPLIFIERS 
Now feature either POWER AMP alone or PRE-AMP alone or both POWER AND 
PRE-AMP or STRAIGHT THROU when OFF. Plus a gain control on the PRE-AMP 
from 0 to 20dB. N.F. around ldB with a neutrali sed strip line DUAL GATE 
MOSFET (BF981). 
Ultra LINEAR for all modes and RF. or P.T.T. switched. 13.BV nominal supply. 
S0239 sockets. 
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AUDIO FILTERS 
MODELS FL2. FL3. FL2/A 

Model FL3 represents the ultimate in 
audio filters for SSB and CW. 
Connected in series with the loudspeaker, 
it gives variable extra select ivity better 
than a w hole bank of expensive crystal 
filters. In addition it contains an automatic 
notch filter w hich can re move a " tuner·upper" all by itself. 
Model FL2 is exactl y the same but w ithout the auto·notch. Any exist ing or new FL2 
can be up·graded to an FL3 by adding Model FL2/A conversion ~ it . which is a stand· 
alone auto· notch unit. Datong filters frequently allow continued copy when 
otherwise a QSO would have to be abandoned. 
Prices : FL2 [89.70. FL3 [129.37, FL2/A [39.67 

f;.!ij j IT'i;I:(~ 3 W I~ [t1.,~ i i 3~I~i'·t" 
Datong active antennas are ideal for 
modern broadband communica tions 
receiver : - especially where space is limited. 
• highlV sensitive (comparable to full · size dipoles). 
• Broad! 'ann coverage (below 200 kHz to over 30 MH z). 

Prices. 

IMIlit'1:a ili ill i' 
i'he uniquely effective method of 
improving and maintaining Morse 

Code proficiency , Effectiveness 
prove n by thousands of users w orld·wide . 
• Practise anywhere, any time at your convenience . 
• Gen~rate~ a r~~dom s~~eam of perfect Morse in five character group5 
• 070 s unique DELAY control allows you to learn each character with· its correct 

high speed sound. Start with a long delay between each charac ter and as you improve 
~educe the delay. The speed within each character always remains as set on the 
Independent " SPEED" control. 

• Fe~t ~res: rong life banery operation , cc:>mpac[ size . Price: £49.45 
burl t ·ln loudspeaker plus personal earpiece. 

Our full ca talogue plus further detai ls o f any product are avai lable free on request. 
All prices include VA T and posta.qe and packin.Q Barclaycard, 
Goods normally despatched within 3 days subjec Access Orders -

to avai lability , -- .. ,- Tel : (OS321~~ 
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Three Models: 
1. SENTINEL 35 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive 

5W. 6" x 21" front panel, 41" deep. £62.50 Ex slock. 
2. SENTINEL 50 Five times power gain. lOW IN SOW OUT. Max. drive 16W 6 

amps. Same siz~ as the Sentinel 35. £74.50 Ex slock. 
3. SENTINEL 100 Ten t imes power gain. lOW IN 100W OUT. Max. drive 

16W. Size: 6!" x 4" front'panBI, 3!" deep. 12 amps. £115 Ex. stock. 

POWER SUPPLIES for our linears 6 amp £34. 12 amp £49. 

SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPLIFIER 
ldB N.F. and 20dB gain, (gain control adjusts down to unity) 400W P.E.P. power 
rating. Use on any mode. 12V 2SmA. Sizes: 11" x 21" x 4". £28.00' Ex stock. 

PAS Same specification as the Auto including 240V P.S.U. £33.00· 

SENTINEL STANDARD PRE-AMPLlFIER. No RF. switch. £15.00' Ex stock. 
PA3. 1 cubic inch p.c.b. to fit inside your equipment. £10.00 Ex stock. 
70cm versions of all these (except PAS) £4.00 extra. All ex stock. 

S.E.M . AUDIO MULTIFIL TER (improved appearance). 
To improve ANY receiver on ANY mode. The most versatile filter available. Gives 
" passband" tuning , " variable selectivity" and one or two notches. Switched 
Hi-pass, Lo-pass, peak or notch. Selectivity from 2.5KHz to 20Hz. Tunable from 
2.5KHz to 250Hz. PLUS another notch available in any of the four switch positions 
w hich covers 10KHz to 100Hz. 12V supply. Sizes: 6" x 2!" front panel. 3!" deep, all 
for only £57.00 Ex stock. 

SENTINEL AUTO H.F. WIDEBAND PRE-AMPLlFIER 2-40MHz, 15dB gain . Straight 
through when OFF, 9-12V. 21" x 11" x 3". 200W through powei. £19.55· Ex stock. 

SENTINEL STANDARD H.F. PRE-AMPLlFIER No R.F. switching . £12.62" Ex stock. 

S.E.M. IAMBIC KEYER 
The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and 
sidetone Switching. £34.50 Ex stock. Twin paddle touch key. £12.50 Ex stock. 

S.E.M. VISA BO METRE RECEIVER 
Already a great success. If you want an BO metre (3.5-3.BMHz) Rx. Only 2l" x 6" x 
3". 12 volt operation. I.W. o/ p. This is for you. £45. 

FREO. CONVERTERS from 10KHz to 2 metres in stoc_k. 

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS. 

Prices include VAT and delivery. C.W.O. or phone your credit ca rd number for same day service 
-Means Belling Lee sockets. add £1.90 for S0239s or BNC sockets. Ring or write for more 
information, Place orders or request information on our Ansaphone at cheap rate times 

Goods normally by return. 
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JUST OUT! 
OUR GREAT NEW CATALOGUE 

Presented with a Professional Approach and Appeal to 
ALL who require Quality Electronic Components, 
Semiconductors and other Accessories ALL at realistic 
prices . 
There are no wasted pages of useless information so 
often included in Catalogues published nowadays. 
Just solid facts i.e. price, description and individual 
features of what we have available. But remember, 
BI-PAK's policy has always been to sell quality 
components at competitive prices and THAT WE 
STILL DO. 

We hold vast Stocks "in 
s~ock" for fast immediate 
delivery, all items in our 
Catalogue are available ex 
stock. 
The Catalogue is designed for 
use with our 24 hours "ansa
phone" service and the Visa/ 
Access credit cards, which we 
accept over the telephone. 

To receive your NEW 1983 
BI-PAl< Catalogue, send 75p 
PLUS 25p p&p to:-
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BASIC 
GIOs 
PART 1 

G.w. Roberts GW4JXN and I 
The reader will probably now be familiar with the aim and 
general purpose of this short series of articles, namely to 
give the radio amateur the linguistic tools for a basic QSO in 
different common world languages. The language con
sidered this time is Spanish which many amateurs have 
come into contact with during their holidays, but our aim is 
not to tell you how to order coffee on the Costa del Sol , just 
to give you enough Spanish to catch the OX from the 
Spanish speaking stations. 

Spanish is a very important world language since it is not 
only spoken in Spain (EA) but has been taken from there into 
the New World, a table of these countries is shown below. 
Many of these countries are "catches" in terms of OX. 
Spanish is not the official language of Brazil , whose 
language is Portuguese. 

nTH Locations 
Consultation of the excellent RSGB Amateur Radio 

Operating Manual shows that many countries have a system 
of location within their callsign. Mainland Spain is divided 
into nine areas, EA 1-9. EA9, for example, is Southern Spain, 
where the co-author of this article comes from. Generally the 
lower the number the nearer the area is to us in Great 
Britain; EA 1 for example is the North West and Basque area 
of Spain, with whom contacts on 144M Hz (2m) are possible 
from the author's QTH in North Wales under lift conditions. 
Locations in f\Jorth and Central Spain are usually worked on 
14MHz (20m) and Southern Spain on 21 and 28MHz (15 
and 1 Om)-'-depending on conditions. 

Most of the Southern and Central Ameri can countries 
have a basically similar system with up to nine different call 
areas. Maps of these are in the Amateur Radio Operating 
Manual. Most countries use numbers, though in Uruguay the 
first letter denotes the province. 

Four of the countries-Guatemala, Honduras, Nicaragua 
and Venezuela permit third party traffic but the licensed 
amateur in the UK is reminded that our licensing conditions 
permit only contact with other licensed operators, not third 
parties. Your contact in these countries would be com
mitting no breach of his licence conditions, but your speak
ing to third parties might bring you into conflict with our 
authorities. 

CE Chile HK Colombia TI Costa Rica 
CM, CO Cuba HP Panama XE, XF Mexico 
CP Bolivia HR Honduras YN Nicaragua 
CX Uruguay KP4 Puerto Rico YS El Salvador 
HC Equador LU Argentina YV, 4M Venezuela 
HI Dominican OA Peru ZP Paraguay 
Republ ic TG Guatemala 

Table 1 

Practical Wireless, September 1983 

To identify towns in Spain the author again recommends 
a detailed atlas with its full index of place names. 

Spanish and English 
As has been seen, Spanish is a truly international 

language and this has implications for the Spanish radio 
operator. Armed only with Spanish on the h.f. bands, the 
Spanish operator, provided he has suitable equipment, is 
almost assured of getting good contacts, some of them in 
rare locations, in his own language-and there are about 
50000 radio amateurs in Spanish America. The Spanish 
operator does not, therefore, feel the same pressure to learn 
English as other nations have found. It is thus possible to 
find stations from mainland Spain coming back to you with 
no English at all or with only one or two words especially on 
v.h.f. There are many Spaniards, of course, who speak good 
English and many others who have enough English for a 

My rig is home brew 
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QSO-but in fact many Spanish operators are in a very 
similar position to many readers reading thi$, practically no 
knowledge of the other person's language. This means that 
even a few words of Spanish from you will help. 

South and Central America 
A knowledge of Spanish here can lead to some good OX 

though you might find that you have to fight off stiff 
American opposition for contacts. One Spanish American, 
Fred Green LU5WS, who has Welsh connections, and was 
in regular contact with GW4CFC, dared not call that station 
for fear of being swamped by US call holders. Thus Dr. Uyr 
Gruffydd (GW4CFC) usually called him and the ensuing con
versation was in Welsh! The Spanish of America differs from 
that of mainland Spain, just as American English differs from 
British English and there are differences in pronunciation. 
The Castillian 11 (Li) becomes almost a'n English "y" and in 
the River Plate countries and part of Southern Spain it 
becomes the " si" in English "invasion". 

The Spanish used in this Article 
Although we have used the word Spanish until now 

loosely, it would be more accurate to use the word Castillian, 
as the Spaniards do to describe the approved Spanish used 
for speaking with foreigners and the standard Spanish used 
as the basis of the written language. Other areas of Spain 
differ in dialect and South American English is more akin to 
these dialects in their pronunciation. The letter "c" before 
"e" and " i" is pronounced as "th" in " thank" in Castillian but 
as " s" in other dialects. 

Spanish is more like French and Latin than German and 
this means that many of the technical words look very 
similar to English technical words, and are thus easy to 
remember-and to try out! Also once more there is a great 
resemblance between the pronunciation of Spanish and the 
written form . 

How to use the Guide 
We suggest that you once more start your own little 

notebook or sheet with a very basic QSO, e.g. signal report, 
name, QTH and weather. Even five short phrases can be suf
ficient to help the Spaniard on the other end. If the QRM is 
bad then you can try the bi-lingual speaking method 
suggested in the previous articles-namely you speak 
Spanish, which is easier for your contact, and he uses 
English which is easier for you. 

Spanish Pronunciation 
As has been suggested pronunciation of Spanish is fairly 

straightforward, the five vowels a e i 0 u (w) are sharp 
vowels with no tendency to being drawled as in English. The 
diphthongs are pronounced like the two vowels together. 
Spanish consonants that need attention are "r" which is 
rolled, "ch" which is pronounced as "tsh" in church, "11" as 
"Ii " , "y" or " zi" according to dialect, " c + e" as " th" or "s" 
according to dialect, "b" and " v" are pronounced with the 
lips touching, " g + e" and "g + i" are pronounced as "ch" in 
Scots "loch" and "i" is "ch" . 

As noted in the previous articles individuals speaking 
Spanish will differ as to the number of anglicisms which they 
will readily use or accept in their language. They will also 
vary as to the use of " hamisms" and Q codes. 

As there are differences in language usage the authors 
will be pleased to receive any comments or alternatives of
fered by readers though every care has been taken by the 
British and Spanish co-authors. Please contact GW4JXN 
QTHR. We wish you all the best and good OX. 
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Location 
The location is .. . I' ll spell it for you, in the county/state of 

in North/South!\Nest!East England!\Nales/Scotland/ 
Ireland/ Canada/ USA etc. 

The location is in the centre of ... on the island of . . . 
In the small/ big town/ city of .. . 
In the seaside town of . . . 
About ... kilometres from ... 
The longitude and the latitude is .. . degrees - minutes 
North/South, degrees - minutes EastANest. 
The QTH locator is ... 

Signal Report 
You are five and nine in ... 
Your signal is variable, very weak, weak, strong, very strong, 
excellent. 
There is no interference. There is a lot of local interference. 
Your signals are fading. 
Your modulation is good/ bad. 
I can understand you very easily. 
I can understand you only with great difficulty. 

Asking for Information and Commands 
Please state your name/ your location/ your callsign . 

What is your country? 
Please spell your name/ location/ callsign phonetically. 

Please can you give me a report? 
Please repeat. 
Please speak more slowly. 
Do you have a lot of interference? 
Are my signals fading? 
Have we worked each other before - on this band/on 
another band? 
I'm sorry, I do not understand you. 
I do not understand/ speak Spanish very well . 
Please stand by. 
Please go again . 
Do you copy? 
How do you copy? 
I s this frequency free/ occupied? 
This frequency is in use old man, I'm sorry. 
I have asked. 
Can we change frequency? How about 10kHz up/down, if 
the frequency is free? 
How about S 19 ? 
Can we go simplex? 
I shall see you on the .. . repeater. 
Shall we try sideband ? 
How about Morse? 
I'll give a report on the next over. 

Mi ubicacion es . .. se 10 codifico, en el Condado de/Estado 
de . .. en el Norte/ Sur/ Oeste/ Este de Inglaterra/ Pais de 
Gales/ Escocia/ lrlanda/ Canada/ USA etc. 

Mi ubicacion es en el centro do . .. de la Isla de .. . 
En la pequeria/ grande ciudad/ Capital de .. . 
En la cuidad Costera de . . . 
Cerca de .. . kilometros de .. . 
La longitud y la latitud es ... grados - minutos Norte/Sur, 
grados - minutos Este/ Oeste. 
Mi localizador QTH es . .. 

Su serial cinco-nueve en . . . 
Su serial es variable, muy floja, floja , fuerte , muy fuerte , ex
celente. 
No tiene interferencia . Hay mucha interferencia local. 
Sus seriales se pierden. 
Su modulacion es buena/ mala. 
Puedo comprenderle facilmente. 
Solo puedo entenderle con gran dificultad. 

Por favor digame su nombre/su ubicacion/su indicativo de 
IIamada. 
Cual es su pais? 
Por favor codifique su nombre/ ubicacion/distintivo de 
IIamada. 
Por favor digame mis seriales? 
Por favor repita . 
Por favor hable mas despacio. 
Tiene mucha interferencia? 
Se pierden mis seriales? 
Hemos hecho contacto anteriormente - en esta banda/u 
otras bandas? 
Lo siento, no le comprendo. 
No comprendo/ hablo Espariol muy bien. 
Por favor este atento. 
Por favor adelante de nuevo. 
Me copia? 
Como me copia? 
Esta la frecuencia libre/ocupada? 
Esta frecuencia esta ocupada, 10 siento. 
He preguntado - tengo cita . 
Podemos cambiar de frecuencia? Que le parece 10kHz 
arriba/abajo, si est a libre? 
Que le parece S 19? 
Podemos hacerlo en simplex? 
Le vere en el . .. repetidor. 
Probamos en banda lateral? 
Que le pa rece en Morse? 
Le dare su reportaje al proximo cambio. 

~ I CONTINUED NEXT MONTH 

Mee oobeecathion es . . . say 10 kodiefiko, en el kontadho 
day/ estadho day . . . en el Nortay/ Soor/ Oeste/ Este day 
Inglatayrra/Pays day Gales/ Escothia/lrlanda/ Canada/ OOES 
AAh etc. 
Mee oobicathion es en el thentro do . . . / de la Isla day . . . 
En la pekwaynia/granday kweewdhadh/Capital day ... 
En la kweewdhadh costayra day . . . 
Therca day . .. kilometros day . . . 
La longitidh ee la latitudh es ... gradhos - minwtos Norte/ 
Swr, gradhos - minwtos Estay/Oestay. 
Mi lokalithadhor CuuTay He es . .. 

Soo senial thinko nwayvay en . . . 
Soo senial es variablay, mooee flocha, flocha , fooertay, 
mooee fooertay, ecthelente. 
No tee-enay interferenthia. Hay mootsha interferenthia lokal. 
Soos seniales se pee-e rden . 
Soos modoolathion es booena/ mala . 
Pooaydho comprenderlay fathilmente. 
Solo pooaydho entenderlay con gran difikwltadh. 

Por favor deegame soo nombre/ soo oovikathion/ soo 
indicativo day liamahda. 
Kwal es soo pies? 
Por favor kodeefeekway soo nombre/oovikathion/distintivo 
day liamahda. 
Por favor deegame mes seniales? 
Por favor raypeata. 
Por favor ablay mas despathio. 
Teanay mootsha interferenthia? 
Say piayrden mis seniales? 
Aymos etsho contacto anteriormente - en esta banda/ 
oootras bandas? 
Lo siento no lay comprendo. 
No comprendo/ablo espaniol mooee be-en. 
Por favor este atento. 
Por favor adaylantay day nwayvo. 
Me copia? 
Como me copia? 
Esta la frekwenthia libre/okwpahdo? 
Esta frekwenthia esta okopahdo, 10 see-ent. 
Ay pregwntahdo - tengo theeta . 
Pohdaymos kambiar day fre kwenthia? Kay lay paraythe dee 
ehth kiloherts arreeva/abacho, see esta leebro? 
Kay lay parethay S dee ehthi nooehve? 
Pohdemos atherlo en simplex? 

. Lay veray en el ... raypetihdor. 
Provamos en la banda lateral? 
Kay lay paraythe en Morse? 
Lay daray SOD reportache al proximo cambio. 
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The complexities of the modern com
munication receiver seem to frighten off 
some users from investigating its circuitry 
in the hope of understanding how it func
tions, always good practice with any 
equipment if one is to get the best from it. 
However, should this knowledge be ac
quired it does not mean that one can start 
fiddling about inside the set! A short 
review of the way in which the 
superheterodyne receiver has developed 
would seem to be in order. 

Considering the pre-synthesiser age of 
superhets, the basic stages required are 
shown in Fig. I with a mixer, local os
cillator, intermediate frequency stage/s 
and detector, although in this discussion 
we are not concerned with anything after 
the iJ. stages. The local oscillator (1.0.) 
signal mixes with the input signal to 
produce, basically, sum and difference 
frequencies, with the difference frequency 
generally being selected to form the inter
mediate frequency (iJ.) being amplified in 
the iJ. stage/so Normal practice is for the 
1.0. to be higher in frequency than the in
put signal for reasons that need not be ex
plained here. The iJ. signal goes to a 
detector or demodulator converting the 
signal to a low-level audio signal. 

Mixer 

+ 
Local 

oscillator 

i.f. 
amplifier 
470kHz 

Detector 
&audio 
amplifier 

Signal freq. 14-14·5MHz 

Local osc. 14·410-14·910Mt'lz 

Fig. 1: Simplest superhet circuit 
with combined mixer/local os
cillator feeding into a fixed fre
quency amplifier where most of 
the gain of the receiver takes place 
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With this simple set the frequency 
stability depends upon the stability of the 
1.0., consisting of networks of coils, 
capacitors and a section of a ganged tun
ing capacitor, all switched to provide a 
wide range of frequency coverage, 
typically 500kHz to 30MHz in a general 
coverage receiver. In earlier days 
receivers covering only the hJ. amateur 
bands were not uncommon. With the 
multiplicity of contacts on the band 
switch it is surprising that the I.o.s were 
as stable as they were. The 1.0. would be 
fed from a 150V line stabilised with a 
neon-type stabiliser from the main 250V 
line. With the heat generated in the l.o. 
stage, frequency drift was always a 
problem, often solved by the right 
combination of temperature-conscious 
capacitors in the 1.0. tuned circuit. 

The advent of transistors and in
tegrated circuits and their much lower 
operating volt ages meant big reductions 
in all the factors that militated against 
good frequency stability in valved os
cillators. But back to the valved sets and 
the first improvements that came along. 
The first was to use a crystal controlled 
converter feeding a tunable iJ. stage, Fig. 
2, which often was one range of a com
munications receiver, say 3·5 to 4MHz. 
Hence the 1.0. in the tunable iJ. was 
working at quite a low frequency and 
stability was improved. One crystal was 
used in the converter for each amateur 
band with two or three required for the 
28MHz band (tOm). Taking the example 
shown in Fig. 2, with a crystal of 18MHz 
and an input frequency of 14MHz, the iJ. 
would be 4MHz, but at 14·5MHz it 
would be 3·5MHz so, in effect, the 
tunable iJ. is tuning backwards! When 
the signal frequency is above the crystal 
frequency the opposite obtains. 

\ / IWRM8841 

~ Mixer H T"rlable i.f. i Detector 

-+-
3·5-4MHz I audio 

Switched 
crystal 

oscillator 

Fig. 2: Here the mixer is associated 
with an oscillator having several 
fixed frequency crystals, one for 
each band, feeding into an i.f. am
plifier which can be tuned over a 
range of 500kHz, usually one range 
of a conventional superhet. Hence 
there is double frequency conver-

sion 

In practice, the crystal was often an 
overtone type operating at much lower 
frequencies, the harmonics being selected 
for injection into the mixer stage. In fact, 
one converter that proved very popular 
used a single 3·5MHz crystal, or just 
below, with the appropriate harmonic 
used for the 7, 14, 21 and 28MHz bands. 
If the crystal had been on 3·5MHz 
precisely the harmonics would have been 
a nuisance at the end of all the higher fre
quency bands! One big advantage of the 
tunable i.f. idea is that the coverage, say 
500kHz or whatever, is the same on 
every band, as is the calibration. More 
next month. 

Round and About 
From Edinburgh, Keith Nockels writes 

for the first time and reports receiving a 
VK on his new receiver with a whip an
tenna and asks if he can fit an outside an
tenna for better results. Unfortunately, 
although widely advertised, I would not 
consider the set to be in the communica
tion class and if he adds any wire he will 
get severe cross-modulation on most 
bands on the stronger signals. 

Lack of the necessary has not stopped 
Mike Davis (London E 18) from getting 
on to the amateur bands. He built a single 
f.e.t. regenerative receiver using plug-in 
Denco coils to cover 1·8MHz to 14MHz 
bands fed via an a.t.u. from a 20m-long 
dipole. His best DX on 14MHz so far is 
VK3. As he says, he hasn't logged 
anything really spectacular yet, but he 
does get a lot of enjoyment from this sim
ple rig having built it himself. This, of 
course, is where so many newly licensed 
amateurs lose out, going straight on the 
air with commercial equipment and not 
having the pleasure and satisfaction that 
goes with constructing one's own gear. 

At the other end of the scale, as it 
were, is retired Doug Middleton in 
Broadstone, Dorset, who was into radio 
in the early days but got hooked by 
motor bikes to the exclusion of radio. 
However, he is back in the fold again, 
having visited the Flight Refuelling club 
at Wimborne and started to study for the 
RAE. A "grand bunch of helpful lads and 
lassies" he comments. 

Andy Durrant of Colchester, Essex, 
has had trouble with his AR88 with a 
complete lack of signals. Fault-finding on 
such occasions is yet another way of im
proving one's knowledge of the equip
ment in use. With a bit of logic, the 
old-fashioned stuff, he found an open 
smoothing circuit choke which was soon 
rectified (Ugh!). Whether the gear is 
valved or solid-state, first check the 
voltage of the supply and work 
backwards from the output stage until the 
faulty stage is found, after which a little 
deduction will often prove effective. Ex
pensive test equipment is useful but by no 
means essential in fault-finding. 

I was delighted to meet Anne Ed
mondson GM4TCW of Edinburgh on her 
way south to the RNARS rally at HMS 
Mercury wher.: she acquired a DX40 and 
v.f.o. All she needs now is a handbook on 
this rig. If anyone can help, please con
tact Anne at 52 Elm Row, Edinburgh 
EH74AH. 
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ontheair----------------------------------------
In East Ham, London, C. P. Stagg has 

a Realistic DX200 and the IOm of wire 
supplied with it as an antenna, and he 
wonders what the Lo-Z and Hi-Z ter
minals mean on the back terminal panel. 
Well, OM, they mean low and high im
pedance inputs, for different types of an
tenna. In the case of the wire supplied this 
would be a half wave on the 14MHz band 
and thus high impedance and should be 
connected to the Hi-Z terminal. However, 
on 7MHz (40m), where it is a quarter 
wave long, it becomes low impedance and 
must be connected to the Lo-Z terminal. 
Obviously, one cannot be forever chop
ping and changing like this so you could 
fit a changeover switch to make it more 
convenient. 

However, the simplest solution is to 
construct an antenna tuning unit that will 
transform the impedance presented to the 
receiver to low impedance whatever the 
frequency concerned, with a low im
pedance coaxial lead between the a.t.u. 
and ' the receiver. Thus you will get the 
best results on any band with a common 
antenna. 

A further appeal for the loan of a 
manual for the old Codar CR 70A 
receiver, wanted by one of our handicap
ped readers. Please send it to me and I'll 
copy and return immediately. Thank you, 
in advance. 

OX Notes 
Most of you have already reported the 

special call signs now in use from Liberia, 
AS1-S2-S5-S7-SS and S9LC, with 
postage money sent for QSL cards being 
donated to the Ganta leper colony. An 
award for working all six stations is 
available. All QSLs to B. 10hansson 
SM4CWY, Box 134, S-67101 Arvika, 
Sweden. A good cause if ever there was 
one. I once visited a leper colony in the 
southern Sudan and, contrary to most 
people's views on such places, it was very 
clean and very much a communal enter
prise, but, as always, very much in need 
of support from the outside world. 

For those wanting a 9V 1 station in 
their log there is 9V 1 VS in Singapore, 
looking for G QSOs on 14 or 21MHz 
between 1200 and 1600Z weekdays, and 
continuing on to 2000Z on Fridays and 
Saturdays. 

By now Brian Patchett BRS51S45 will 
have taken his code test and with the 
RAE out of the way he could be on the 
air before long. Living in Sheffield, Brian 
is passing the time pondering on the rig he 
hopes to have soon. On his Grundig 
Satellit 1400 he caught VP9CP on 
14MHz, and VU2GI, ZD7BW, 5H3DM, 
5N2LED and 5Z4DA on 21MHz. On 
the 7MHz band he complains of much 
noise and "very poor selectivity", typical 
of front end overloadihg by strong 
signals. Need I say more? 

David Price (Wellington, Somerset) 
covered three bands with his FRG-7 and 
multi-band dipole with VPSANT, 
VPSAPU, SS3H in the Transkei, Z22JV, 
VP2V A, EASBS with SW to a tri-bander, 

Practical Wireless, September 1983 

9VIVP, SP6MV, PYIEFM/P/ PYOT on 
Trinidade Island, 7Q7LW (POB 24, 
Mtakataka), all on 2SMHz. band, and 
HC ISK and 7PSCL in Lesotho. He also 
comments on ZDS1T frequently heard 
round 1900Z on 21 · 190MHz with 
ZD7BW, also available around 
21·3MHz. 

In Hillhouse, Hamilton, Donald 
Stewart stuck to 14MHz with his 
Ferguson TR61 using an Eagle RAD30 
as the bJ.o. to log 9M2HB, VPSML, 
5B4HG (POB 375, Larnaca or via 
OE3REB), JR6FC on Okinawa 
(remarkable!) , DU lCK , CT3DK, 
HH3MC, 7Z2AP in Riyadh (Box 2537), 
and finally Z21GC (POB 294 Harare) for 
an excellent effort with a minimum of 
suitable equipment. 

Don't forget that Owen W5LFL will 
be active on 144MHz from the STS9 
space shuttle in September, so you are ex
cused if you emigrate to 144MHz for this 
great event. Since it is a purely optical 
path there should be no propagation 
problems, but just how he will cope with 
the chaos is not yet known. I've heard it 
suggested on 144MHz that it may have 
to be handled through repeaters where 
this is possible. Now, what's the best 
handheld on the market?! 

The annual Cray Valley RS SWL con
test will be held for 24 hours starting at 
IS00Z on Saturday Sept 10, with up to 
IS hours' logging allowed. There are c.w. 
and telephony plus single and multi-op 
categories on l·S, 3·5, 7, 14, 21 and 
2SMHz (have they not heard of the new 
bands? An ideal opportunity to check ac
tivity there). Log sheets and details from 
Owen Cross G4DFI, 2S Garden Avenue, 
Bexleyheath, Kent DA 7 4LF on receipt 
of a LARGE SAE. Certificates of merit 
will be awarded, so there is a chance to 
show what you can do and I hope some 
of our readers will top out the results list 
in due course. Remember it is invaluable 
practice for the time when you will want 
to enter a contest, having got your ticket. 
Believe me, there is far more to contest 
operation than meets the eye, warranting 
quite a lot of preparation beforehand, if it 
is to be taken seriously. 

For the s.w.1. and licensed lads and 
!asses there are the Cray Valley weekend 
activity contests, No. I I· Sand 3· 5MHz 
1900 to 2200Z on Saturday September 
17, No. 2 144MHz 1400 to 1700Z on 
Sunday September IS, and No. 3 on 
432MHz 0700 to 1200Z also on the Sun
day. Full rules etc from Graeme Caselton 
G6CSY, 19 Cowden Road, Orpington, 
Kent BR6 OTP. Ditto re large SAE. 

Viv Doidge has been hard at it in 
Callington, Cornwall, with his FRG-
7700, a.t.u. and 40m-long antenna with 
such as DU7RLC, FYOESE (Ariane 
launch site), XT2BM, ZDSRS, 
VP5RAC, 912BO, 9LlDR, 9M2FZ and 
9X5SL (QSL via DLSDF) all on 2,IMHz 
band. On to 14MHz band for AS9LC 
(see previous note), FG7CI, HL9RC, 
KG6RN on Guam, 7Z2AP, 9Q5MA and 
9Y4VV. The 7MHz band produced just 
FGOHUL!FS (QSL N3CQM, on holiday 
no doubt) and 5T5RR for a couple of 

good ones. A92NH, Z21EV, ZL2BT, 
ZS3GB, ZS4PB and 5Z4DR turned up 
amazingly on the 3·5MHz sector, very 
good , for what is supposed to be mid
summer! I heard the ZS3 myself recently 
with a good 57 signal, but unfortunately I 
had just taken down my 3·5MHz delta 
loop and I wasn't going to 'add to the 
QRM with my trapped dipole! Viv 
queried VEOMJH, which I suspect is the 
equivalent of a maritime mobile suffix. In
cidentally, that ZS 3·5MHz DX was 
heard around 2200Z and the ZL at 
0500Z. 

Don't worry if you find that you are 
hearing American stations a bit lower 
down on 14MHz these days as some new 
allocations have been made. Extra Class 
tickets can use 14150 to 14175kHz, Ad
vanced and Extra Class 14175 to 
14225kHz and General, Advanced and 
Extra Class 14225 to 14350kHz. 

David Wilkinson writes for the first 
time from Ventnor, IOW, where he runs 
an Eddystone S40A with a 30m-long 
wire, with an a.t.u. in the pipeline. He 
usually manages to get an hour's listening 
in morning and evening, like CT2DG, 
VP2MBG on 21MHz plus PJ9EE, 
6Y5IC, 9H4B and 5N2LED on 14. 

In Prestwich, Manchester, Dave 
Shapiro has also been monitoring most of 
the hJ. bands and has been playing about 
with a loop antenna on 1· SMHz. Details 
pse! He also joined a fairly local radio 
club, but is a bit put out because too 
many of them smoke too much, to quote 
his own words. Answer-find another 
club! Oh, yes, Dave is also BRS53S44. 
On to his log and C6ANU, J2SBG, 
J37AH, TRSDX , VS5GA, V2AO, 
ZD7BW, 9Q5MA representing 14MHz, 
6Y5MJ, HZIAB, VP2VD on 7MHz, 
and AS9LC, FYOESE, HC IBP, 
PY I EFM/ PYOT on Trinidade Island, 
9VIVP , J37AB, 7Q7LW, TRSWR, 
ZD7CW and 9X5MB for 2IMHz. The 
gear is a DX200 with a IOm-long wire 
antenna. 

An open circuit smoothing choke was 
the reason for the dead ARSS of Andy 
Durrant (Colchester), mentioned 
previously, so he's active once again. He 
has augmented his equipment with a 
famous old set , the Hammarlund 
HQ IOOA, bought for a song, as they say. 
But on the 'SS it was OL6NAP/ ZS6, 
5Z4TV, SP6HX, VS5GA and 5NSARY, 
all on 14MHz. On 21MHz he logged 
5B4BD and 9X5LR. With the RAF at 
Honington, Suffolk, Terry Jenner has a 
Trio R2000 and a.t.u. and a 40m-long 
antenna which caught a nice one on 
3·8MHz, namely VK6HD. A couple of 
South Americans on 7MHz were 
followed by HLlEJ and 7Z2AP on 
14MHz. POB 146, Cambridge, is the 
QSL address for VPSANT in Antarctica, 
says Terry. That was on 21MHz where 
he also got VS6DK and 5NSWCY (POB 
7355, Kano). Terry says he is now 
BRSS4462, but I think he'd better check 
that with the RSGB as they can't have 
gone that far ahead so soon. Should be 
54462 I suspect. A late note says Terry is 
now at RAF Manston, Kent. 
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ontheair ____________________________________ __ 

Steve Stephenson G3CW retired 
recently from the chairman's job 
with the Chesham & District ARS 
after many years' service. Peter 
Cabbon, right, G40ST, hands over 
a small token of thanks from club 

members 

" The FRG·7700 and FRT-7700 a.t.u. 
and a random length wire were the means 
of Jim Willett up in Grimsby finding 
F08JJ on Tahiti on 14MHz, with 
J2ADN in Djibuti, YB6MF (POB 232 
Medan), 9M2FZ, 9V 1 VP and 5Z4DE on 
21MHz. At long last someone else has 
turned up on Pitcairn! VR6K Y was 
logged by Dave Coggins in Knutsford, 

Club Time 
Acton, Brentford & Chiswick ARC G3I1U 

It's the Chiswick Town "Hall, High Road, 
Chiswick, London W4, on Tuesday August 
16 at 7.30 when those lucky enough to get 
along will be regaled with a talk on a variable 
hJ. frame antenna. How about an article for 
PW? Demonstrator will be G30JX, says hon 
sec W. G. Dyer G3GEH, 188 Gunnersbury 
Avenue, Acton, London W3. 

Atherstone ARC G4LCQ G6ARC The 
Tudor Centre, Coleshill Road, Atherstone, 
second and third Thursdays at 7.30 where, on 
August 11, it will be an evening on the air, the 
18th being RSGB film night. In case it is too 
late for the next issue, note September 8 when 
G8SYE will hold forth on Top Band DF. Try 
Mike Wooding G6IQM, 16 Hill Top, New 
Arley, near Coventry, for the latest gen. 

Aylesbury Vale RS Meets at the Stone 
Village Hall, Stone, at 8pm every four weeks, 
which, from the club's newsletter, seems to be 
Tuesday August 9 for the next meeting when 
Stan Cook G5XB will deal with his work on 
the Intruder Watch. Tuesday September 6 
finds G4KNZ introducing members to 
microwaves. Cathy Clark, 9 Conigre, Chin
nor, Oxon, will be glad to bring you up-to·date 
on club happenings. Cathy and her OM Brian 
are busy with an RAE course at present, tak
ing the exam in December. 

Harry Collcge of FE RS GW4BRS 
GW3VKL The shack has been re· designed 
and the quad and mast serviced, according to 
publicity officer Dennis Egan GW6HAW, 4 
Hazel Grove, Longmeadow, Dinas Powis, S. 
Glam. Meetings every Thursday at the 
College Annexe at 7.30. This is on the out
skirts of Barry, near to the old Barry Zoo, 
seemingly. 
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Cheshire, on 14MHz, with cards to 
LA 7JO. Also found were DU9RG and 
XElOE. Up to 21MHz and TU2JL, 
ZD7BW and a nice one in ZK2JS on 
Niue. Getting rather patchy these days 
28MHz produced FH8CB on Mayotte 
Island for a rare catch, PJ9EE, VS5RB 
and YC2DNT with QSLs to POB 161, 
Solo, Indonesia. 

An FRG-7700 fed from an active an
tenna FRA-7700 enabled John Griftiths 
BRS54142 to locate a real goodie on 
7MHz, FB8ZQ on Amsterdam Island. 
On 14MHz he got J39BS on Grenada, 
VP2MKM, 5N8YPN and 6Y5HN. Only 
two, VP2MF and OA4II, were worth 
logging on 21MHz. John, in Holyhead, 
Gwynedd, has parental problems with 
wires over the vegetable patch so is think
ing about a less conspicuous vertical! 
Although s.w.l.ing for a couple of years, 
Alex Fraser in Dublin has at last got 
around to writing to the column, so 
welcome OM. Not sure it should be 
" OM" as Alex is only 14. However, he 
will have sat for their RAE in July and 
can only hope he makes it. The rig is a 
Sony ICF2001 which, apart from lots of 
Euros, found 5T5AP, VP90S, ZB2AP 
and some W's. 

Dave Gregory (Leeds) expresses his 
sorrow for those who buy commercial 
gear and thus miss the great thrill of con-

Braintree ARS G4JXG G6BRH First and 
third Mondays at 7.45, the Braintree Com
munity Centre in Victoria Street. Not quite 
sure how he made it, the new Publicity Sec is 
Jeff Roberts G60IX of 27 Medley Road, 
Rayne, Braintree, Essex, who is anxious to 
assist possible new members and visitors. 
Must have nodded when he shouldn't have 
done! New chairman Cyril Weller G40NH 
threatens all sorts of new activities for the club 
according to club's monthly communication 
BARSCOM well-produced by editor Dave 
Penny G3PEN. On August 15 Len Crane 
G 3 P ED tells the history of teleprinting, and 
advance notice of a quiz evening on Septem
ber 5. 

Brighton & District ARS G4GQR 
G80MR Next meetings scheduled are on 
August 10 and 24 but subjects so far un
known at this end. But they will take place at 
the Marmion Road YMCA at 7.30. Those are 
Wednesdays, but on Mondays there is a 
Morse code class, but for further info try 
Wendy Firmager, 26 Brownleaf Road, 
Brighton. Visitors to the club on September 21 
will be the Worthing & District TV repeater 
group to talk about the video side of amateur 
radio. 

Bury ARS A foxhunt! Not the real thing 
I'm glad to assure you, but from the club's 
QTH at the Mosses Centre, Cecil Street, Bury, 
at 7.30pm on Tuesday August 9 it says. I'd 
check with PRO Malcolm Pritchard G3VNQ, 
56 Shelfield Lane, Norden, Rochdale, Lanes, 
if I were you for latest details. The fox will be 
last year's winner G6FUQ. Otherwise Tues
days at 8 at the Centre with the second Tues
day deemed to be main meeting time. Unusual 
subject for September 13 is Japanese Morse 
by G3CSG, if one can rightfully call it 
" Morse"! 

Terry Maton G4GHU, left, was 
contest manager for the N F D ef
fort by the Harlow & District ARS 
station G6UT this year. Continuing 
to the right we find son Keith 
Maton G6NHU, Dave Wilkins 
G6DMF and Les Adams G4KUI, 
and the station rig. Unfortunately 
all was lost when the hired 

generator threw in its hand 

structing one's own gear. He has a 
bought receiver but it sits gathering dust, 
it seems! His recent effort was a direct 
conversion rig on which he has copied 
C53DF, TR8JD, 5Z4DE, PJ3AT, 
HC2HE/P/8 on the Galapagos Islands, 
YllBGD and 9N IMM and many others, 
all on a 20m-long antenna. 

Carlisle & District ARS Much activity at 
the Scout Hut, Trinity School, Carlisle, 
starting with half an hour's code practice 
before the main meeting at 7.30. RAE results 
are awaited for several students on the club's 
course. More from Paul Boyd G8RJA, 13 
Stackbraes Road, Longtown, Cumbria. 

Civil Service ARS Re-formed a couple of 
years ago, the club now meets lunch times on 
first and third Mondays at the CS Recreation 
Centre, Monck Street, London SW 1, off the 
Horseferry Road, with lectures and discus
sions. Nets run are on 144·575MHz at 7.30 
on Tuesdays, with a 3760kHz group half an 
hour later. So says hon sec G. H. Costin 
G4GFU who can be found on 01-632 6444. 
Civil servants in particular are most welcome 
to join the nationwide membership. A club 
station is expected to be established before 
long with contest operation envisaged. 

Dartford Heath DF Club For the DF 
specialist, with meets starting at the Horse & 
Groom, near Dartford Heath, NGR 520 726 
says hunt organiser Peter Sharman G8DYF, 3 
Elizabeth Street, Stone, near Dartford, Kent, 
or Greenhithe 844467. 

East London RSGB Group Rendezvous is 
Wanstead House, Wanstead, London Ell, 
every third Sunday in the month, from Sep
tcmber to July, at 3pm. Very unusual, but I'm 
sure it's best for all concerned! It is expected 
that the club station will be re-activated very 
shortly. Lectures and social events are regular 
features in what is a revival of the club. More 
from the Publicity Officer J ulian Greenberg 
G6DXW ... well, you could if I knew his 
QTH or even his phone number, which I 
don't. So as an interim measure I suggest you 
contact Sheila Gabriel G3HCQ, 71 Albert 
Road, Ilford, Essex, who just happens to be 
the chairman. 

Practical Wireless, September 1983 
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HARVEY EAST LONDON HAM STORE 

H LEXTO- N LIMITED 191FRANCISROADLEVTONE.10 
• TEL 01-558 0854 TELEX 8953609 LEXTON G 

01-556 1415 

DRESSLER AMPLIFIERS 
GASFET DRESSlER PRE-AMPS 
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Tubes NOT using the grounded Grid system . ~H[~ti~~:f~~ m,~Lh' ''9 £22 00 ~ ••• • ~ Fully protected , no thermal damage to PA finals possible. 
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28 RANGES, EACH WITH FULL OVERLOAD 

SPECIFICATION MODELS 
6010 & 7030 

• 10 amp AC/ DC 
• Battery: Single 9V drycell. life : 

Dimensions: 170 x 89 x 38mm. 
• Weight: 400g inc. battery. 
• Mode Select: Push Button. 
• AC DC Current: 200llA to lOA 
• AC Voltage: 200m V to 750V 

DC Voltage : 200mV to 1000V 
Resistance: 2000 to 20MO 
Input Impedance: 10MH 
D isplay: 3% Digit 13mm LCD 
Ol load Protection: All ranges 

PROTECTI 

OTHER FEATURES: Auto pol ari t y. 
auto zero, battery low indicator. ASS 
plastic case with tilt stand. battery an d ' 
test leads included, opt ional carrying 
case. 

NEW ANALOGUE METER WITH CONTINUITY 
B ZZER AND BATTERY SCALE 

NEW HM 102 BZ 
SPECI FICATION 

0-25, 1,2.5, 10,25,100,250,1000 
volts 20,000 ohms/vol t. 

AC Voltage: 0-10,25, 100, 250, 1000 volts 
10,000 ohms/volt. 

Decibe ls: ·20 t o +22dB 
DC Current: 0-50, 500pA, 0-5, 50, 500mA 
Ohmmeter: 0-6 Megohms in 4 ranges. 

30 ohms Centre Scale 
Power Supply: One 1.5V size' A' battery (incl) 
Size & Weight : 135 x 91 x 39mm, 280gr. 

• DC & AC Voltage: 0-10,50,250,1000 volts, 

Decibels: 
DC Current : 

• Ohmmeter: 

Power Supply : 
Size & Weight : 

Price 

2000 ohms/vol t s 
· 10 to +22d B 
0-100mA 
0-, Megohm in 2 ranges, 
60 ohms Centre Scale 
One 1.SV size ' A' battery fincl l 
90 x 60 x 29mm, 92gr. inc!. battery 

battery 
£5,50 

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order. 
Access & Barc1aycard accepted , 

!:!, ARMON ELECTRONICS LTD, 
VISA 

Telephone 01-902 4321 (3 lines) TELEX No 923985 

Cottrell House. 53-63 Wembley Hill Road. Wembley. M iddlesex HAg 8BH, England 
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IMETI * 
YAG IS to NBS 

ANTENNAS 
Made in U.K. 

* Gain Optimised * P.T.F.E. Insulated Gamma 

* N Socket Termination * Easy Assembly 

* User Adjustable Matching * 
70 em s 

2 M 

4M 

CODE MODEL LENGTH GAI N COST (inc .VAT) 

432/19T 19 Ele 22 m 14.2 dBd £33.90 
432/1 7 X 17 Ere crossed 22 m 134 dBd £46.83 
4 32/ 17T , 7 Ere long 2.9 m 15 dBd £3733 

144/ 7T 7 Ele 16 m 10 (IBd £ 19 99 
144 / 8T 8 Ele long 2 4 S m 11 rlBd £3 1 26 
144/14 1 14 Ele 45 m 13 dBd £4449 
144/ 19T 19 Ele 6.57 m 142 dBd £5322 
144 / 6X 6 Ere crossed 25 m 102 dBd £3786 
144 / 12X 12 Ere crossed 457 m 12.2 dBd [5495 

7013 3 Ele 17 m 71 dBd [2869 
70/5 5 Ele 345 m 92 dBd £4356 

U K P&P o n a ll above IS 1:295 

1:14 GP 2 III Base Slal lon Gl ou nd Pl'lIl(' [ '14 4 I + P&P t I 3(, 
RG 2 1 J COi'!:. and Alldre~J H!~ II<l ... C('II)IP <1 1 CornUt!If' h ve P',ce~ 

please lelephone 10' delads Please allow 14 days for delivery. 

IMETALFAYREI 12 Kingsdown Road . 

SI. Margarels·al ·Cl llfe. DOVE R. CT 15 6AZ 

Tel: 0304 853021 

EnqUir ies from Overseas dealers we lcome 

Please allow 15 days for delivery 

SECURITY 
Alarm Systems 

COMPREHENSIVE CA 

• LOWEST DISCOUNT PRICES 
• HIGHEST QUAUTY EQUIPMENT 
• FREE DIY DESIGN GUIDE 
• FULLY ILLUSTRATED 
• MICROCHIP CIRCUITRY 
• QUICK DESPATCH SERVICE 
• FULL INSTRUCTIONS 

SEND SAE OR PHONE 

BECOME A--/ 
RADIO AMATEUR 

Train now for the Radio Amateur Licence 

examination. No previous knowledge 

needed, only a few hours per week of home ~~f'1 
study for 3 to 6 months. Post coupon now ~ : . ' "- .. ' . . I 
for details or tel, 073451515 (24 hr service) .- ' _ '< ~ . " 

British National Radio & Electronics School Reading, Berks . ~'~~ ' ~;R r-------------, 
~

~.".. FREE brochure without obligation from : -

I ~=~.'::~:: British National Radio & Electronics School I 
CACC READING, BERKS. RGl 1 BR 

I Name ... .. ... , ... ,. ,., ... .. . ... , .. ... , .. ,.. . . I 
I Add ress . . ,"',.,..., . . . . . . . . . . . . . . . , , , , . . . . ., I 
L i>WiS/846 ,_._., '_'_' '_' _ . . . ~. _. ,_ . . _. _. ·B~·~Pi.t.LE.cl.E...J 
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ontheair ____ ------------------------------------
Farnborough & District RS Chris French 

G8ZAJ, 26 Wood Street, Ash Vale, near 
Aldershot, Hants, is PRO for the club and 
tells me that they meet at 7.30 on the second 
and fourth Wednesdays at the Railway 
Enthusiasts Club, Access Road, off Hawley 
Lane, Farnborough, with August 10 finding 
G6HIT declaiming on basic computers. 
G3LTP will deal with v.hJ. propagation on 
the 24th. A note not to forget the construc
tional contest on September 28. 

Flight Refuelling ARS G4RFR G6SFR 
HAMFEST '83 rally is the event of the year 
for the club, to b': held on Sunday August 21 
at the club's site at Merley, near to Wimborne, 
Dorset, from 11 am to 5pm in conjunction 
with the Bournemouth .& District group of the 
RAIBC . National and local traders, XYL 
Bonanza-displays and demos for the ladies, 
demo station in the club house operating on all 
bands with all modes including SSTV, RAIBC 
stand with AGM during the day. RAYNET 
will be giving a display and a jumbo junk sale 
is envisaged with unwanted gear solicited for 
the RAIBC cause. Bring and buy, model 
railway exhibition, squash demo and lots 
more. Talk-in on 144MHz and 432MHz from 
GB2FRH and GB3SC. Whew! Full club 
QTH is the Flight Refuelling Social Club, 
Merley, Wimborne, with regular meetings on 
Sundays at 7.30. Don G8YCA speaks on 
Colour TV decoders on August 7, with Nick 
G8MCQ dealing with technical matters a 
week later. Nothing on the 21st needless to 
say, except the rally! But on the 28th Don 
G8YCA, again, deals with video recording 
matters. Club sec is Mike Owen G8VFY on 
Wimborne 882271. 

Gosport (Rowner & District) ARS First 
and third Mondays at 7.30, Hardway & Dis
trict Community Association, Fieldmore 
Road, Gosport, with code classes and RAE 
course flourishing. More from PRO Chris 
Jackson G4NAB, on (0329) 662144. 

Greater Peterborough ARC Fourth Thurs
day of the month, but no meetings in August, 
so next is September 22. Activities include 
special event stations, rallies, computers, con
structing a transceiver, video evenings, plus 
the usual quizzes and rames, with a promised 
talk on satellite working. Club net on 
21·200MHz at 8pm on Mondays. Sec is 
Frank Brisley G4NRJ, 27 Lady Lodge Drive, 

'Orton Longueville, Peterborough, or (0733) 
231848. 

Halifax & District ARS After much dis
satisfaction with the old place a new venue has 
been acquired at the Running Man, Pellon 
Lane, Halifax, and the beer's better, apparen
tly! Phil G4JHS is the lad to contact for event 
info, at 79 Windermere Road, Bradford, W. 
Yorks, also B'ford 576504. 

Leighton Linslade RC Gathers at the Van
dyke Community College, Room A64, Van
dyke Road, Leighton Buzzard from 7 to lOpm 
first and third Mondays although the big event 
for August is the last of the season's DF hunts 
on Sunday the 28th. The AGM is scheduled 
for September 5. Pete Brazier G6JFN, 
Kingsway Farm, Miletree Road, Leighton 
Buzzard, Beds, will fill in the details for you 
or ring Heath & Reach 270. 

Mid-Warwickshire ARS First of all, the 
family day out and picnic at Ragley Hall on 
Sunday August 21 complete with h.r. station 
G3UDN on the air. An exhibit will be moun-
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ted at the Town & Country Festival at the 
National Agriculture Centre, Stoneleigh, on 
Sat/Sun/Mon August 27/ 28/ 29th. Normal 
meetings on the first and third Tuesdays at 61 
Emscote Road, Warwick with additional info 
gladly supplied by Carol Finnis G4TIL 
(congratulations, Carol!) at 37 Stowe Drive, 
Southam, Warwks, that is also (092681) 4765 . 
NB:- junk sale on September 6 and a 
144MHz foxhunt on the 20th. 

Nene Valley RC G4NWZ G6GWZ It's the 
Dolben Arms, Finedon, on Weds at 8pm for 
most meetings with transmitting activity from 
the nearby St Mary's Scout Hall. Natter nite 
and on-the-air on the hJ. bands occupies Aug 
10, with Sunday the 14 seeing the club off to 
the Derby Rally. On the 17th G3NVK holds 
forth on " Resonating Antennas" the most im
portant aspect of this fascinating field of 
amateur radio, while on Aug 24 Dr. J. 
Graham of the CEGB delivers a lecture on 
" Alternative Power" , not to be missed. More 
nattering and TX operation on the last day of 
the month. Lionel Parker G4PLJ , 128 
Northampton Road, Well ingborough, 
Northants is around to answer your queries. 
Ah, don't forget the lecture on satellite work
ing by G4HME on September 7. 

Newark & District ARS The Palace 
Theatre, Newark, on the first Thursday at 
7.30 with a station on the air and fast and/or 
slow Morse classes in addition to regular talks, 
quizzes and all the usual events. On Aug 4, if 
you get this in time, it's new antenna testing 
time at the club, both v.hJ. and hJ., and note 
the social evening on Sept 1, with a get
together for all and sundry in the Punch & 
Judy Room with bar and refreshments and the 
likelihood of some entertainment. Club net is 
on 144·525MHz Mondays at 8pm. Details 
from Roger Hiscock G4MDV on East Stoke 
539. 

Norfolk ARC G4ARN Peter Forster 
G3VWQ, 12 Thor Road, Thorpe-St-Andrew, 
Norwich, says the club foregathers at Crome 
Centre, Telegraph Lane East, Norwich at 7.45 
Wednesdays, like on August 10 when G2FLC 
recalls his early days in radio, or the 17th 
when G6LUN has computers on display, with 
a reminder of the foxhunt on Sunday Sept 4. 
Big event to come is the visit to the BBC in 
London on Sunday October 9, so contact 
Peter on this one, first come, first served, as 
they say. 

North Bristol ARC G4GCT The club has 
sponsored and operated several special event 
stations of late. AMTOR, computer controlled 
RTTY, was demonstrated by a couple of 
members and the c.w. and RAE classes are 
going well. Every Friday at the Self- Help 
Enterprise, 7 Braemar Crescent, Northville, 
Bristol with visitors most welcome, says Ted 
Bidmead G4EUV, 4 Pine Grove, Northville, 
Bristol BS7. 

Perth & District AR Group These lucky 
people have their own club room at the Perth 
City Sports & Social Club, Leonards Street, 
Perth, meeting there every Tuesday from 
8.30pm with various constructional projects in 
hand and code classes every Wednesday. Ac
tivity is also available in the local RA YNET 
group. Computers have moved into the club 
with much mutual help on the problems that 
arise. I think I'm right in saying that the sec is 
R. H. Barnes GM6ESY, Pittendynie Cottages, 
Moneydie, near Luncarty, Perth. 

Ripon & District ARS RAE and Morse 
code classes lead off the meetings every 
Thursday starting at 7 with the main attrac
tion around 8, after coffee. All at St John Am
bulance Hall in Ripon. Peter Fautley G6CUG 
at Parkside, Thornton-Le-Street, Thirsk is also 
on Thirsk 24945, and is the secretary of the 
club. 

South Essex ARS Not yet a year old the 
d ub already has an excellent mag South Es
sex EARS every month. Contents of recent 
issue included a DF receiver for Top Band, the 
diary of G 1 BF (be careful, that could be 
somebody's call very soon!), Computer Date, 
the VK2ABQ tri-band beam and much more. 
Gatherings every Wednesday at Paddocks 
Community Centre on Canvey Island, at 7. 
Forthcoming Events speaks of a foxhunt on 
August 10, a station-on-the-air evening on hJ. 
and v.h.f., with the 31st aimed at finalising 
preparations for the s.s.b. FD. Contact is 
Dave Pritchard G4GVO, 55 Walker Drive, 
Leigh-on-Sea, Essex. 

Stevenage & District ARS It's 8pm on the 
first and third Tuesdays at TS Andromeda, 
Fairlands Valley Park, Shephall View, 
Stevenage, Herts, says Publicity Sec Trevor 
Tugwell G8KMV , 11 The Dell, Stevenage. 
August 9 is DF hunt time while a week later 
constructors' evening gets under way in what 
it is hoped will be a monthly feature at the 
club. Ah! Something for all the family, a club 
picnic at Hampton Park on Sunday August 
21. Two more events to advise you on, Sep
tember 6 when G4MEO describes how 
aluminium can be utilised in making antennas, 
and a Beginners' Evening to be held at the 
Fairlands Community Centre on Thursday 
September 8. 

Stourbridge & District ARS G601 G6SRS 
The STARS newsletter tells me that the club 
has informal meetings on the first Mondays 
and main events on the third Mons, all at the 
Garibaldi, Cross Street, Stourbridge, at 8. No 
meetings in August but on Sept 5 the informal 
meeting will deal with the Stourbridge Car
nival, and JOT A groups ; the carnival plus 
special event station active on Sept 10, a 
Saturday. Future club programme details 
from Bob Taylor G4DST, 122 Birmingham 
Road, Great Barr, B'ham otherwise 021-357 
5171. 

Torbay ARS G3NJA G8NJA New PRO is 
Tony Rider G6GLP at 7 Kingston Close, 
Kingskerswell, S. Devon, taking over from 
Les G2CWR. Telephone is (08047) 5130, and 
the club sec is GLP's XYL. All nice and cosy! 
No club meetings during August but strong 
possibility of putting on an exhibition station 
at the Marldon Apple Pie Fair on Saturday 
Aug 27. More on events from Tony. 

Vale of the White Horse ARS On the move, 
the club goes to the Canteen and Social Club, 
Milton Trading Estate, Milton, actually a pub 
with restaurant and bar facilities for those so 
inclined. First Tuesdays are devoted to visiting 
speakers and the third to club events, all at 
7.30, ending around 10. A computer group 
within the club is growing rapidly, so if your 
interest lies in any aspect of amateur radio 
contact sec lan White G3SEK, 52 Abingdon 
Road, Dray ton, Abingdon, Oxon (0235) 
31 559. 

Wigs ton ARC Every Friday at the United 
Reformed Church, Long Street, Wigston, 
Leicester at 7. 30. Constructional projects 
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enable the members to build up their stock of 
gear whether the interest is on the h.f. or v.hJ. 
bands. More from Alan Faint G6GWH on 
(0858) 62827. 

Wimbledon & District RS It's ragchews 
and general club activities on Fridays August 
12 and 26th with the big events being held 
over 'til the autumn, says sec Geoff Mellett 
G4MVS, 26 Paget Avenue, Sutton, Surrey. 
Club gathers at the St John Ambulance HQ, 

" I am puzzled by the medium wave loop. 
Please could you tell me about it; what are 
its advantages against a long (or short) 
wire antenna. Please also say whether it is 
best to be mounted in or out of doors" 
writes Philip Hodgson from Uffington in 
Lincolnshire. Although this has been ex
plained before, the following may be of 
use to newcomers to the hobby. 

The DXers m.w. loop is a tuneable 
directional antenna. The standard version 
consists of seven turns of wire wound in 
the shape of a square that is of one metre 
side. Connected across this winding is a 
variable capacitor which is the tuning 
control. A second, single turn winding, 
not connected to the main winding, is 
used to pick off the signal and lead it to 
the receiver. This type of antenna is direc
tional, having two nulls, which are direc
tions of little or no pickup that lie in 
opposite directions to one another and at 
right angles to the plane of the windings. 
Constructional details of loops suitable 
for use on the medium and longwaves are 
to be found in my article in Out of Thin 
Air. 

When using a loop you first of all tune 
the receiver to the station you want to 
hear. Then adjust the loop tuning control 
until the signal peaks up. Finally rotate 
the loop for the best reception. If two sta
tions are on the same frequency but lie in 
different directions from the receiver, then 
it is possible, by rotating the loop, to null
out each in turn. You can obtain this 
effect with an ordinary portable whose 
internal ferrite rod antenna acts like a 
mini-loop. Turn the receiver to null out 
the offending interference. 

A loop can also be used to reduce 
" splash" from adjacent stations. Again, 
tune the recdver to the wanted station, 
peak it up with the loop tuner, rotate the 
loop for optimum reception. Alternatively, 
tune the receiver to the station, peak the 
loop on it, rotate the loop to null out 
this unwanted station. Now re-tune the 
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124 Kingston Road, London SW 19. 
Wirral ARS G3NWR As from Wed Sept 7 

it 's a new QTH for the club, at the Guides HQ 
Building, behind the Public Hall, Westbourne 
Road, West Kirby, on first and third Weds at 
7.45. November dates include the Chairman's 
night on the 2nd and G3KTJ talking about 
coaxial cables on the 16th. We wish you all 
well in your new quarters. It's sec Cedric 
Cawthorne G4KPY, 40 Westbourne Road, 

receiver to the wanted station when 
hopefully it will still be heard, this time 
without the splash. Static can often be 
reduced by a loop. If it is coming from all 
directions then less will be picked up by 
the loop since noise from the directions of 
the two nulls will be suppressed. An im
proved signal-to-noise ratio will be ob
tained. Noise coming from a single direc
tion either static or electrical noise in
doors, can often be suppressed, but so of 
course will radio signals from the same 
direction. Summer static from tropical 
areas to the south can be eliminated, leav
ing DX from North America in the clear. 
Finally, the correct place for the loop is 
beside the receiver under the control of 
the DXer. There is little to be gained by 
having it elsewhere, either indoors or out
side and to do so would bring problems 
with remote control of tuning and rota
tion. 

Disadvantages 
There are two disadvantages. The pick 

up from a loop is less than one would get 
from a good outdoor antenna. It is often 
claimed that a loop has the same pick up 
as a 10m random wire 3m above the 
ground. This may not be based on actual 
measurement but it is of the right order. 
The other disadvantage is that the loop 
cannot be used with a receiver that 
already has an antenna of its own, a por
table for example. This problem was 
covered in the July issue along with a 
suggestion how to get around it. 

o 
~ ·--~~.l 

CONf iRMING YOUR RECEPTION Of THE 

AMUICAN FORCES NnwoRK, EUROPE 

_ ......•.. __ .... _-_ ........... _-- -_ ........ ---_ .... . 

AFN in Munich West Germany 
Philip Hodgson 

Abbreviations 
In the early days of radio when com

munication was mainly by Morse code, it 
was normal practice to shorten com
monly used words. Many of these ab
breviations are now part of the language 
of amateur radio, a few of them being 
used by DXers. For the benefit of the 

West Kirby, Wirral, also known as 051 625 
7311 . Not far to go for a meeting eh! 

Club secs will probably realise that if their 
club doesn't happen to be mentioned, although 
they have sent in the info, that there are just 
too many reports received every month to be 
able to cover them all in anyone issue. So, 
chairmen and club members, don't shoot your 
sec if he seems to be slacking. It is probably 
my fault! See you next month. 

newcomer to DXing who may be puzzled 
by some of this jargon, we will have a 
look at a few of the new "words" he may 
encounter. 

The term DX is the obvious example. 
It is a shortened form of Distance, the let
ter X representing the last seven letters of 
the word. At one time it was quite an 
achievement to pull in a distant station. 
Not so today, so DX is now a word in its 
own right meaning Difficulty. A DXer is 
a listener interested in picking up broad
casts not intended for reception in his 
own area. The letters s.w.1. of course 
stand for short wave (programme) 
listener. 

In a similar vein TX means transmitter 
while the RX is your receiver. Morse is 
referred to as c.w. (continuous waves), 
YL is Young Lady or girl friend and XYL 
is wife. Radio enthusiasts are a friendly 
lot who always call each other by their 
first name and will end a letter with 73 
(best wishes) in place of the more formal 
Yours sincerely. There is also 88 which 
means love and kisses, a term to be used 
with some. discretion! Next time we will 
have a look at the Q Code and some 
technical abbreviations. 

Europe No. 1 is on 185kHz with 
2000kW Philip Hodgson 

HCJB on 1280kHz 
Old timer J Gordon of Sunderland, 

who has been DXing for 50 years, writes 
to tell me of his reception of HCJB, the 
Voice of the Andes in Ecuador, on 
1280kHz at 0630 on Tuesday 19 April. 
The receiver was an Elite 37 a.m./f.m. 
radio cassette recorder. Our reader asks if 
I can explain the phenomenon. 

Well, HCJB does not transmit on 
1280kHz and even if it did, it would not 
come in at programme strength in the 
UK. Ecuador is one of the more difficult 
South American countries to log on the 
medium waves in the UK. At the time 
quoted, HCJB's North American service 
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was on 6·095, 9·745 and 11·91OMHz ac
cording to the ILG, so it must have been 
one of these three frequencies that was 
picked up. 

Oscillator harmonics are one possi
bility. With the set tuned to 1280kHz and 
an i.f. of 455kHz, the receiver local oscil
lator would be at 1280 + 455 = 1735kHz. 
If a harmonic of 1735kHz was 455kHz 
above or below any of the three frequen-' 
cies then pick up would be possible. The 
nearest I can get is 9· 745MHz with the 
receiver tuned to 1245kHz or 11·910 
when tuned to 1311kHz. Has anyone any 
ideas? 

Medium Wave Plan 
Responding to a recent mention over 

Sweden Calling DXers I ordered a copy 
of the m.w. and l.w. station list from the 
DX Team in Berlin. They claim it lists all 
stations in West and East Germany, 
Spain, UK, Ireland together with several 
hundred others that might be heard (in 
West Germany). The list, which is a 40 
page A5 size booklet, includes two maps 
showing m.w. radio in the UK. One is of 
local radio and the other is of the BBC 

In order to improve reception reader R 
Lawrence of London connected a IOm 
random wire antenna to his Panasonic 
3100 receiver. "Once connected all I get 
is gross interference . . . it is strange how 
I can get a distant station reasonably 
clearly with just the telescopic antenna 
connected to the set and yet lose it almost 
completely with interference once the 
long wire is connected." 

Overloading 
Our reader's receiver is too sensItive 

for use with a IOm antenna and conse
quently it is being overloaded. The result 
is interference from stations that are not 
even close in frequency to the desired one. 
When a portable has an antenna socket it 
is really intended for use with an antenna 
of comparable length to the whip. It 
would be an advantage to use such an an
tenna when the receiver is in a screened 
location such as inside a motor vehicle or 
a caravan. An antenna tuning unit (a.t.u.) 
will not help. If it is effective it may make 
the overloading worse. It is always worth 
trying a longer antenna as you may get 
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national outlets. There is a useful list of 
ITU country prefixes, a map showing 
countries in the ITU Region 1 and a 
Great Circle map based on West Ger
many which is not noticeably different 
from one centred on the UK. The remain
der of the booklet-about nine pages, is 
in German and covers m.w. propagation 
and receivers. The Plan. which is ob
tainable for four IRCs from the DX 
Team Berlin, Postfach 61 04 26, 1000 
Berlin 61, West Germany, could be an in
expensive list for the local radio DXer 
who is interested in Spain as well as 
theUK. 

Spain 
Local radio in Spain has been es

tablished for many years with well over 
100 outlets on the medium waves and 
probably as many again on v.hJ. This is a 
good time of year for DXing Spain, 
before the arrival of winter. Listen from 
sunset until midnight or even later on 
1026, 1080, 1224, 1314, 1395, 1413, 
1476, 1584 and 1602kHz. Each channel 
has several occupants that sign off for the 
night at different times. Sign off time is 

away with it at times especially on a quiet 
band. If the result is an increase in inter
ference and the generation of spurios and 
whistles, then you are overloading the set. 

It is natural to assume that when a set 
has a socket for an additional antenna 
you can connect a longwire plus a.t.u. 
and obtain improved reception but I'm 
afraid this is seldom the case with por
tables. Overloading can also occur with 
communications receivers. It is often 
beneficial, when listening to strong 
signals, to back off the r.f. gain control or 
to switch in the attenuator (sometimes 
marked A TT). You can also reduce 
"real" QRM this way when the unwanted 
signal is weaker than the wanted one. 

Tropical Bands in the 
Evening 

The Tropical Bands are a source of 
DX at any time of the year. Like the 
medium waves, propagation is only poss
ible when the path between TX and RX 
is in darkness, which might lead one to 
think that the only DX to be heard during 

TWR Netherlands Antilles 
Phifip Hodgson 

obviously a good time to pick up the rare 
ones. 

Many of the stations heard will reply 
to a report in English and there is no need 
to worry too much about the correct ad
dress. The name of the station followed 
by the town e.g. La V oz de Granada, 
Granada, Spain, should be adequate to 
reach most of them. Remember to en
close an international reply coupon (IRC) 
with the report. 

Readers' Letters 
From New Radnor in Powys, Simon 

Hamer reports about local radio DXing. 
The highlights from his log being West 
Sound Ayr on 1035kHz and Radio Tees 
on 1170. Simon's set-up is interesting. He 
has constructed an a.t.u. which uses a 
ferrite rod instead of the more usual tap
ped inductor. The unit, which is connec
ted to a 22m longwire, is placed on top of 
his Grundig S 1400 so that there is coupl
ing between the a.t.u. and the receiver's 
internal antenna. The signal is peaked up 
with the a.t.u. controls. A good way of 
avoiding the overloading that might occur 
if the 22m long wire were connected to the 
receiver. 

the summer would be in the middle of the 
night from Latin America. Not so. At this 
time of year, as sunset approaches the 
UK, most of Africa, a large part of Asia 
exCluding the Far East and all of 
Australia will already be in darkness, 
though some of the more easterly parts of 
this area may not be too far away from 
sunrise. 

~7111. HIGH ADVfNTURE 
~ _."" ... _~~tt'~i\STlI\IG 

Y P.D. BOX 7466 VAN NUYS. CAL1F . 91409 

TVS!a:ioIlHOPE~12 ··TheStarofHope" 

··Bringing Peacft 10.1 Troubled World" • 

The Voice of Hope in Israel 
Philip Hodgson 

The main band from the DX point of 
view is 5MHz (60m), which covers 
4 ·750MHz to 5·060MHz. This is the 
place for the newcomer to start. The main 
requirement is a good antenna plus a 
receiver capable of handling signals from 
it without overloading. The RX should be 
both sensitive and selective which really 
means a communications receiver. This 
puts the DXer with portable and whip at 
a disadvantage but it is always worth a 
try. You never know what may be heard 

: during the period around sunset. 
From Africa listen for EL W A in 

Liberia on 4·765MHz, for Kaduna 
Nigeria on 4·770, Libreville Gabon on 
4·810, Yaounde in Cameroon in English 
at 2100 on 4850, Cotonou Benin on 
4·870, Lagos Nigeria 4·990. From Asia 
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there is Baku in Azerbaijan on 4· 785, 
Ashkhabad in Turkmenia 4·825, Radio 
Sana in Yemen on 4·853, China on 
4·865, Sri Lanka 4·870, Bangladesh 
4·890, Azad Kashmir 4·980, Tbilisi 
Georgia 5 ·040. 

Few of the above will be at programme 
value and many will suffer interference 
from commercial stations but in spite of 
this it is possible to use the tropical bands 
to eavesdrop into domestic broadcasting 
in distant lands. 

International listening 
Guide 

The summer edition of the ILG con
tains a new section called World Fre
quency Survey which lists approx 3000 
transmitters operating in the nine inter
national bands which lie between 4MHz 
(75m) and 26MHz (1Im). An indication 
is given to show whether the programme 
carried is from the home or external ser
vice. Relay stations are marked and so 
are transmissions that are normally jam
med. This new section makes the ILG 
into a complete directory of programme~ 
in English for the short wave programme 
listener and is one that I personally would 
fmd it hard to be without. 

The English edition of the ILG, whid 
was reviewed in the January 1983 editior 
of this column, is obtainable from the D)( 
Listeners Service, clo Bernd Friedewak 
(DK9FI), Merianstr 2, D-3588 Homberg 
West Germany, the annual subscriptior 
for four issues being £4 or 12 IRCs. 

ORF 
These letters stand for 

"Osterreichischer Rundfunk" or Austrian 
Radio, which is a public corporation that 
produces the radio and television service 
in that country. The short wave service of 
ORF broadcasts in English for half an 
hour daily at 0830UTC on 6·155MHz, 
7 ·170MHz and 9· 770MHz with repeats 
at 1230 on 6· 155 and 9·770, at 1830 on 
6·155 and 2130 on 5·943. On Sunday 
there are extensions from 0900 to 0915 
and from 1805 to 1830. 

Programmes cover a wide variety of 
topics such as Sports Review, which in
cludes the ski slopes, Pop Corner on 
Thursday, Focus (an item of music, 
literary, historical or artistic interest) on 
Friday, the Tourist Scene on Saturday, 
Profile of Austria and Austrian SW Pan
orama on Sunday. The latter "discusses 
all sorts of subject concerning shortwave 
listening in a way that appeals to the non
technically minded" to quote their 
programme schedule. At the time of 
writing they are completing a fortnightly 
series called Is there Anyone out There?, 
which examines the probability of extra
terrestrial life and the possibility of com
municating with it. Austrian Shortwave 
Panorama is on the air on Sunday at 
0900, 1235 and 1805. 

The ORF transmitters, which are 
located at Moosbrun, range in power 
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from l00kW to 500kW. A number of an
tennas are available, the most interesting 
being an omni-directional quadrant an
tenna for Europe and a rotatable multi
band curtain antenna for overseas. The 
latter is suspended between two towers 
which can be moved round a circular 
80m diameter track in 8 minutes. 

The address for a programme schedule 
and for reception reports is ORF, 
Auslandsdienst, A-1136 Wiell, Austria. 

.I 

I 

KYOI in Saipan 
Philip Hodgson 

OX Clubs in the UK 
Following on from the list of clubs 

mentioned in the June issue, there is the 
International Short Wave League foun
ded in 1946. This club, which caters for 
the Radio Amateur as well as the DXer, 
publishes a monthly magazine called 
Monitor. As well as general features, 
Monitor has sections devoted to the 
Amateur Bands, v.h.f. , Broadcast, 
Technical, Transmitting. The club, which 
has members in 30 countries, runs its own 
QSL bureau, sending out cards free of 
charge to all parts of the world. 

The above information is from Edward 
Baker who is General Editor, Jim May 
who is Broadcast Bands Editor, and Mike 
G4ICG. Many thanks for writing. In
terested applicants can write to the 
General Secretary who is Hayden 
Drinkwater, 88 The Barley Lea, Coven
try CV3 lDY. 

According to Sweden Calling DXers 
the North England Radio Club Inter
national has changed its address to clo 
Bill Shaw, 1 Alt Avenue, Liverpool L31 
7BJ. My list of clubs in the UK likely to 
be of interest to the Broadcast Bands 
DXer now includes The British DXX
Club, NERCI, The World DX Club, and 
the ISWL. Are there any more? The in-

The Vienna giant wheel 

tention is to print the list from time to 
time for the benefit of newcomers to the 
hobby. 

Readers' Letters 
A London reader R Vamben, who is 

interested in the Indian Ocean area, won
ders if Reunion, Seychelles and Mauritius 
have been logged in the UK and when are 
the best times to listen for them. Local 

Huizen antenna park with the 
wooden towers on the left 

broadcasting in Reunion and Seychelles 
is on the medium waves and neither has 
been heard in the UK so far as I know. 
The Far East Broadcasting Association 
(FEBA) uses the Seychelles as a base for 
its missionary programmes. These are not 
too difficult to pick up on the inter
national bands during the day. The best 

Practical Wireless, September 1983 

www.americanradiohistory.com



HIGH QUALITY R.F. CONNECTORS AT CHEAP CONNECTOR PRICES 
CONNECTORS SUFFIXED 'S' DENOTES SILVER PLATED ALL OTHERS ARE NICKEL PLATED WITH DELRIN INSULATOR 

ELECTRON 
HIGH QUALITY NiCAO BATTERIES 
Format Capacity Prices 

AA 
·AA 
.!AA 
·lA 

1·9 111·24 
0·5OAh 0.90 0.85 
0·5OAh 0.96 0.91 
0·25Ah 1.20 1.14 
o 45Ah 1.53 1.45 

·RR (sub Cl 
C 

1.2OAh 1.70 1.61 
2 ·2OAh 2.40 2.30 

o Isub 01 
o 

·0 
·F 
·SF 
PP3 

1·2OAh 2.40 2.30 
HOAh 3.50 3.32 
4·00Ah 3.59 3.41 
7.00Ah 6.85 6.50 

1O·00Ah 10.50 9.50 
O·l1Ah 4.35 4.10 

·Oenotes solder tags fitted· 

NiCAD CHARGERS 
ACI Satt Mazda AA charger. charges I to 4 

AA cel~ E5.90 
MC2 Altai MuUicharger. charges I to 4 AA. 

C. 0 cells plus I PP3 cell. 8.50 
PC3 Satt Mazda PP3 charger. charges I or 2 

PP3 cells. 6.90 
Me.4 Jeckson Multicharger, charges 1 or 2 

AA. C & 0 cells. 725 
MC.5 Jeckson Multicharger. charges 2 or 4 

AA. C & 0 cells or I or 2 PP3 cells. 8.50 

FER RITES 
Ferrite rings for TVI suppression (data supplied). 
Small type. 11" dia xl" IFXI588 material) 0.42 
large type. 1\" dia x\" IFXI588 material) 0.80 
Ferrite Beads. 
Single hole type 4mm dia IFX1115) 
Six hole type 6mm dia IFXI898) 

PREAMP TRANSISTORS 
3SI<88 145MHz. 26dB gain, 1·ldB NF 
BF981 145MHz. 18dB gain, 0-7dB NF 
BFR91 432MHz, 18dB gain, 1·9dB NF 

RF. POWER TRANSISTORS 
MRF21iO 145MHz, 10dB gain, 5Woutput 6.56 
MRF261 145MHz, 6dB gain, IOW output 8.74 
MRF262 145MHz, 6·3dB gain, 15W output 14.40 
M~F264 145MHz, 5·2dB gain,3INV output 15.2fi 
MRF221 145MHz, 6·3dB gain, 15W output 17.60 
MRF247 145MHz, 7dB gain, 75W output 40.74 
MRF245 t45MHz, 6·4dB gain, SOW output 4425 
MRF475 1·5-30MHz. 10dB gain, 12W PEP 4.95 
All figures for gain & output power are minimum 
values, full data supplied with all orders. Send 
SAE for tree data sheet on any of the above 
transIstors. 

OUR GUARANTEE 
Our aim is to provide you with high quality 
products at realistic prices. to give you the best 
va lue for your money. 
All products that carry our logo are designed and 
built by our engineers in the UK and carry a full 12 
month guarantee which includes all parts and 
labour. We are so confident that our products are 
simply the best that we offer to repair your linear 
at component cost for up to 5 years from date of 
purchase. That means we will repair, calibrate 
and retum to you free of charge. 
All other products sold by us carry our standard 
12 month guarantee. 

-- "'-* • .- . rrll1 
-- --

<[~,;; .w ,:. . ~ ~=-. . 
* * * THE BNOS RANGE OF2 METRE LlNEAR/PRE-AMPLlFIERS * * * 

This new range of 144MHz solid state Linear Amplifi· 
ers has been introduced to use with the increasingly 
popular low and high power transceivers currently 
available. Utmost care has been taken to produce a 
reliable unit with performance characteris tics and 
extra features previously not available in the UK. 
The pre·amplifier· uses the highly regarded BF981 
ultra low noise MOSFET transistor at 12dB gain level 
to give significant improvement in system perfor
mance. The LED bargraph power meter· facility 
gives clear bright indication of peak power available 
during transmission . Modern push button switches 
are used for all function controls· and high bright
ness square LED's for function indication. 
·on LPM models only. 
Model available to suit the following transceivers:
FT290, C58. IC2, TR9000, IC290, FT480, etc. 

LtNEAR PREAMP RELATiVe OUTPUT POWER MODE 

O 
144 MHz 100 WATT 

N ..t::=10H ..c::::::&SSB m m LINEAR AMPLIFIER 'lil 
Off ..c:::t. OFF ..c::::t FM 

NODEI. 1,,,., ... ·"-100 

LINEAR PART NUMBERING SYSTEM 
LINEAR ----LPMl44·3·100 OUTPUT POWER 
PREAMP 'I T .......... 
RF METER FREQUENCv" INPUT POWER 

IBAND) 

FEATURES * Continuous rated RF output power IRMS) * Linear all mode operation * Straight through mode when switched oH * RF and HARD switched change over with 
selectable delay * Excellent input match to drivers * Unique over drive protection ci rcuit * All connectors supplied * Mobile mount * Extra low noise receive preamp * Designed and built to commercial standards 
in the UK by B.N.D.S. Electronics. 

PRICES 
Ll44·1·100 1 Watt input linear 
Ll44·3·100 3 Watt input linear 
Ll44· 10·100 10 Watt input linear 
LPMI44·1· 100 1 Watt input linear / preamp 
LPMI44·3·100 3 Watt input li near/preamp 
LPMl44·10·100 10 Wan input linear/ preamp 
LI44·25· 160 25 Watt input linear 
LPMl44·25·160 25 Watt input linear/preamp 
Ll44·10·180 10 Watt input linear 
lPMI44·10-180 25 Wan input linear/ preamp 

138.00 
138.00 
115.00 
172.50 
172.50 
149.50 
155.00 
189.50 
178.00 
212 .50 

~ 
BNOS Electronics, Dept PW, Greenarbour, Duton Hill ~ 

ALL GOODS ARE NORMALLY Gt Dunmow Essex CM63PT Tel ' (0371 84) 767 BUSINESS HOURS 
EXSTOCK AND ARE DESPATCHED ' 

BY RETURN POST TELEPHONE All prices inclusive of VAT ' SAE for further details MONDAY TO SATURDAY 
CREDIT CARD ORDERS WELCOMED POSTAGE FREE ON ALL MAINLAND UK ORDERS OVER £5, 9.00 am to 6.00 pm, 

for orders under £5 please add 60p for P&P 
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AUTHORISED 

" .]\ICOM\~ 
DEALER GEMSCAN70 

2 YEAR WARRANTY - TRADE AND EXPORT ENOUIRIES WELCOME 
Freq. range: 

60- 89 MHz 
108-138 MHz 
140-144 MHz 
144-148 MHz 
148-179 MHz 

• AC/DC 2-WAY POWER SUPPLY 380 470 M H 
• 70 CHANNELS MEMORY • DISPLAY SWITCHABLE - Z 
• LOCKOUT AND PRIORITY FACILITIES • COUNT FACILITY 
• AUTOMATIC SEARCH AND STORE • AUTOMATIC TAPE RECORDER CONTROL £258470 519 MH 
• 2 SCAN RATES • STORE FACILITY - Z 
• AUTOMATIC AM/FM SWITCH • MEMORY BACKUP 
• DIGITAL CLOCK • EPROM PROGRAMMABLE 

We also carry a range of products from other manufacturers such as JAYBEAM, 
MICROWAVE MODULES, LA.R., DATONG, CUSHCRAFT etc. 

A selection of marine and commercial equipment is also available. 

f!I
. " . ,', ALL PRICES MAY CHANGE OWI NG TO CURRENCY EXCHANGE FLUCTUATI ON S, 

All prices include VAT. HP terms available. Part Exchange. Access and Barclaycard welcome . 
. , ' ~ Goods nonnally despatched by return of post. 

41 Sotton Road, Wig an Road, Bolton. G4GHE 800 yds from JUIlC. 5 M61. Easy Parking. rei: (0204) 652233 

-----:;'I--J:!t----I 
- ~,""---lJ~I=-_1 

THE WAY AHEAD 
SLlMLlNE MASTS or LATIICE TOWERS 

FIXED or MOBILE 
YOU NAME IT! WE PROBABLY MAKE IT! 

JUST SOME DESIGN FEATURES I. TELESCOPIC AND TIL TOVER FOR EASY ACCESS. 
• VERSATILE WALL OR POST, MOUNTING. 
• SAFETY LATCH TO RELIEVE CABLE. 
• SIMPLE WINCH OPERATION (Single and Double). 
• UNIQUE' 5FT SECTION - Minimum lowered height - easy 

transpon - (can help planning). 
I 

I

• HOT DIP GALVANIZED FOR PROTECTION (BS 729). 
• ENGINEERED TO 8.S.1. STANDARDS. 

WIND LOADING BASED ON CP3 CHAP V PT. 2. 

AT MANUFACTURERS PRICESI NO MIDDLE MEN! 
I 

~' , 

A FEW POPULAR MODELS FROM OUR WIDE RANGE I: 
THE VERY POPULAR SM30 SLIMLlNE MAST unobtrusive' l 

I

TelescoPiC, Ti"over, up to 31ft. SM30WM (Wall Mount) I 

£230.00. SM30PM (Post Mounting ) £241 .00. Optional Reducer! : 
Tube Rn £12.50. Rotor Head RH' £30.50. Ground Socket GS1 111' 

I
~~ I 

LATTICE TOWERS - TELESCOPIC - TILTOVER I: I, 
Post Mounted (PM) Wall Mountmg (WMI , 
AT32PM Series 132ft £363.00 I 1 

'~~~~~ ~~~:~~ ~ [~:~ ~~~l ·~~ ~~:~ I, 
OVER 50 TYPES! WE JUST CAN'T GET THEM ALL IN! il 

..--- s,end SAE (9 x6) for full details of these and many - t • ~ 
• other Attron Products. - Callers welcome. Open ........... 

Mon-Fri 9am-5pm. Sat 9am-12.45pm, J ~ 
• / . WE DESIGN - WE MAKE - WE SUPPLY, DIRECT, 

/ YOU GET BEST VALUE AND SERVICE - SAVE £££'. 
Prices include VAT & UK Carr. C.W .O. I 

/ THE ONLY MANUFACTURERS Of ALTRON PRODUCTS ' 
ALLWELD ENGINEERING l 

UNIT 6, 232 SELSDON ROAD, 
SOUTH CROYDON, SURREY CR2 6PL. 

Telephone: 
~ IliIIiIiJ Ol~ 2995 (24hr) 
~ L.::::.J 01-6816734 

I Please allow 28 days for delivery 

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 etc. 

We are the only official TRIO stockists in the North 
West. Full range of equipment on display. Guaranteed 
after sales service. 
RECEIVERS 
TRIO R600 Solid State Receiver £257 .60 
TRIO R2000 Solid State Receiver £398.00 
JRC NRD515 Receiver £985 .00 
YAESU FRG7700 Receiver £335.00 
Diawa 2m FM Receiver £46.00 
CD600A Airband Receiver £99.00 
DRAKE R7 A Solid State Receiver £1,039.00 
Please send SAE for full information and up-to-date 
prices as these fluctuate to change in sterling rates. 
For the caller a wide range of Aluminium Tubing, Clamps, 
etc. at competitive prices, i.e. 12' x 2" Ali Tubing £9.00_ 

+ VHF - Aircraft Band Converters and Receivers. 

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 week. 24 Hour Mail Order Service. 

Phone 0942-676790. 

STEPHENSJAMES LTD. 
47WARRINGTON ROAD, 
LEIGH, LANCS. WN73EA_ 
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ontheair----------------------------------------
bet is Mauritius on the 4· 7-5MHz band 
(nominally on 4·850MHz). It should be 
audible in the early evening in winter in 
the UK. Has anyone heard it? 

Radio Netherlands have sent me a 
copy of their Programme Information 
Release which mentions a new European 
frequency of 6·020MHz. It is on the air 

. The successful launch of Ariane 6 with a 
new amateur satellite aboard, stations in 
Italy, Malta and Sicily worked from the 
UK on 144MHz, interesting short skip on 
28MHz and signals from Tunisia in Band 
II are just some of the goodies this month 
to show, once again, that the v.hJ. bands 
are far from dull. 

Solar 
Although the sun was generally quiet 

between May 19 and June 20, mild radio 
noise storms were recorded at 136 and 
143MHz on May 23 and 24 and June 8, 
9 and 10. A few small, short duration, 
bursts of solar noise were also recorded 
on the 13th (Fig. I) and 17th. While 
checking the bands at 0815 on May 28, I 
heard a massive burst of noise, lasting 
several minutes, covering the 28 and 
50MHz bands and Ted Waring, Bristol, 
identified active areas on the sun on May 
23 and June 11. " A complex spot group 
was just past central meridian on the 12th 
and 28MHz was quiet on the 13th" writes 
Ted, who counted 28 sunspots on May 
16,35 on the 22nd, 30 on the 24th, 15 on 
June 2 and 33 on the 12th. 

The 50MHz Band 
At 1900 on May 3 I, Barry Ainsworth 

G4GPW, Lancing, received 599 plus 
signals from the 50MHz beacon in 
Gibraltar, ZB2VHF, on 50·035MHz and 
to further prove its strength, Barry 
removed his antenna plug and could just 
hear the beacon's signal with a screw
driver in the antenna socket. Around 
0630 on the 21 st, David Newman 
G4GLT, Leicester, made a crossband, 
50MHz to 3·5MHz, QSO with EI9Q 
at Waterford, Southern Ireland. Each 
day between May 24 and 27 David 
carried out test transmissions beamed 
toward Holland which resulted in a com
prehensive report being sent to him by a 
Dutch s.w.l., Carlo Vervaet NL 5736-
R47, who copied David's signals on tropo 
and meteor scatter each day between 
0600 and 0630, a distance of some 
386km. On June 7, David waited for 
GW3LDH to complete a crossband 
contact, 50MHz to 144MHz, with 
P AOXMA before trying it himself. The 
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at 1830UTC and comes in well at my 
QTH. Satellite for the Short Wave 
Listener is the title of a new 12 page 
publication that can be had free of 
charge. Write to Media Network, Radio 
Netherlands, PO Box 222, 1200JG 
Hilversum, Holland. A number of 
photographs were also received, the most 

Dutch signals were received by David on 
144MHz at 559 and his signals were 
copied in Holland on 50MHz via meteor 
scatter at 26. At various times on June 6, 
David logged signals from the 50MHz 
beacons FY7THF, ZB2VHF and 
5B4CY, via sporadic-E. 

In Knutsford, Dave Coggins, heard 
G4GLT on c.w. at 0650 on May 11, a 
carrier only on 50·275MHz at 0624, 
G30HH working G6XM at 0640 and 
G3RXC at 0659 on the 21st and ZB2BL 
working G stations at 2100 on the 25th. 
Dave also logged ZB2VHF on the 25th, 
27th and 28th. 

Meteor Scatter 
During the Arietids meteor shower in 

June, Kevin Piper G8TGM, Bognor 
Regis, completed skeds on 144MHz with 
OEIAPS and YU3TWO and heard a few 
pings of signals from SM5CBN and John 
Cooper G8NGO, Cowfold, worked 
IW5ACZ. 

The 28MHz Band 
Although many of my letters this 

month referred to the predominant short 
skip conditions caused by the frequent 
sporadic-E disturbances, Dave Coggins 
logged signals from JY9CL, ZX6XI and 
Z21GN around 1600 on May 27. He 
reports an excellent opening to South 
America on June 2 and writes, " It pays to 
get up around 0630 and have a listen on 
28MHz" proved by the fact that at this 
time on June 5 he heard VK IHF Can
berra, VK6AEK Perth and at noon he 
received a colossal signal from JY9CL. 
The most memorable short skip for me 
came during the evening of June 17 when 
signals from GMs were pounding into the 

interesting to me being one of the Huizen 
antenna park taken around 1937. The 
two famous wooden rotating towers 
which appeared on their pre-war QSL 
card are shown. Mine went astray during 
the war but if any reader would like to 
lend me one I will be delighted to 
reproduce it in this column. 

Fig. 1: One of the small bursts of 
solar noise recorded by the author 

south of England and as well as hearing a 
local QSO between 2 GMs, I heard one 
say that he had been on solid since 1330 
and that one of his colleagues, in Fife, 
was running just 2·5 watts ofs.s.b. 

" Conditions on 28MHz have been 
quite good during the last month with a 
peak around the first week in June", 
writes Norman Hyde G2AIH, Epsom 
Downs, having heard or worked stations 
in Europe, Scandinavia, South Africa and 
South America. Fred Pallant G3RNM, 
Storrington, logged ZS I and ZS6 and 
PYI and PY2 on May 21, LU4 and ZP5 
on the 22nd, VP8 on the 29th and LA 
and SM on June 10. 

"There have been some very short skip 
conditions on some days in early June, 
with DLs coming in very strong", writes 
Peter Lincoln BRS 42979, Aldershot, 
who also heard PR8MG and ZP5JCY on 
May 21, UI8CAJ, and 9J2BH on the 
29th and 3V8PS on the 30th. 

28MHz Beacons 
"While tuning through the 28MHz 

beacon band (28·2 to 28·3MHz) I came 
across an Australian beacon" writes 

19 2021 22 23 2425262728 293031 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

DFOAABr-~r4_+_+_+~4_~+_+_~~~_+_+_+~~4_4_+_+_~~~~r+_+~ 
DKOTE 
DLOIGI 
EA6AU 

~'; 

HG2BHAr-~~~~~_+_+_+_+_+_+_+_+~~~~4_4_4_4_4_+_+_+_+_~~~~~ 
LA5TEN r-r-~~~~_+_+_+_+_+_+_+_+~~~4_4_4_4_4_+_+_+_+_+_~~~~~ 
LUlUG 

PY2AMHr-r-~~~~_+_+_+_.r_t_+_+_+~~~4_4_4_4_4_+_+_+_+_+_~~~~~ 
VP8ADEr-r-~~~~_+_+_+_+_+_+_+~~~~4_4_4_4_4_4_+_+_+_+_~~~~~ 
VS6TENr-r-~~~~_+_+_+_+_+_+_+_+~~~~4_4_4_4_+_+_+_+_+_~~~~~ 
YV5AYV 
ZS6PW r-~r4-+_+_+~~~~+_~~~_+_+_+~4_4_4_+_+_~~~_+_+~~ 

ZD9GI 
Z21ANB '0 

5B4CX 

Fig. 2: Distribution of beacons heard 
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Dave Coggins. At 0830 on June 5 he 
heard VK2RSY on 28·262MHz 
(VK2WI's frequency) and adds, "I won
der if anyone else heard it?". Like many 
of us, Dave noticed the often and very 
strong signals from the 28MHz beacons 
in Germany DFOAAB, DKOTE and 
DLOIGI, Hungary HG2BHA, Norway 
LA5TEN and Spain EA6AU, due to the 
large amount of sporadic-E between May 
19 and June 20. Ted Waring reported 
hearing the Canadian beacons VE2TEN 
and VE3TEN at 1530 on May 17 and, 
along with the logs from Dave Coggins, 
John Coulter, Winchester, Norman 
Hyde, Bill Kelly, Belfast, Cmdr Henry · 
Hatfield, Sevenoaks and I, made up the 
list of beacons heard during the period of 
this report, Fig. 2. Bill Kelly also heard 
the South African beacon ZS5VHF at 
1440 on May 26. 

Amateu r Satellites 
. At 1545 on May 18, John Coulter, 

heard the following via the Russian 
RS3A satellite on 29·350MHz, "V de 
DF4XW s.w.!. raport pse s.w.1. raport fer 
signal via RS, QTH Hamburg name Wer
ner QSL via club." Also "QTH Ham
burg, name Werner, QTH lokator EN50e 
deDF4XW". 

Before the freak hail and thunder 
storms hit the Chalk Pits Museum 
Wireless Day around 1400 on June 5, 
members of the Chichester and District 
Amateur Radio Club, using the 
museum's call sign GB2CPM, worked 
from their portable exhibition site, 
DF8XV, DK 1 WCY and GI4GVS, via 
RS8 and CT4KQ and DEIFP through 
RS6. The Club's exhibition station com
prised a 15m mast and rotator for their 
l1-element 144MHz Yagi for the uplink 
and a 3-element Tri-bander array for the 
28MHz downlink, coupled inside their 
spacious tent to an FT221 Rand 
FTI0IZD. Among the satellite 
enthusiasts in the Chichester club are Eric 
Clark G6CSX, Eric and Brian Dubbins, 
father and son, G80CM and G80CN 
respectively and Robin George G6AII 
who are often heard working through 
RS6 and RS8. G6CSX has worked sta
tions in France, Italy and Spain, using an 
FDK transmitter, Microwave Modules 
linear and 9-element Tonna for 144MHz 
and a dipole and Racal RA 1 7 receiver for 
28MHz. 

The two G8s use an IC211E, 16-
element Tonna and a dipole and com
munications receiver, and in early May, 
G6AII worked stations in the Faroe 
Islands and the USA, with an 8-element 
Yagi on 144MHz and a dipole for 
28MHz. "Satellite down link on 29MHz 
band very active on some days, many 
European amateurs working through 
RS5 and RS7, on c.w." writes Bill Kelly. 

Sporadic-E 
During extensive sporadic-E distur

bances I counted 22 very strong signals 
from eastern European f.m. broadcast 
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aSL 

LICD 
aSL 

251m 1152 kHz 97.3VHF 

LBC confirms youI reception leport as COffect 

Name Phillp Hodg son Freq. 97 .3 HlIZ (mf/fH) 

Address ],'4 Casc-.; ick L.::mc Uffin;-ton Stn!:1f,JrlJ Line'!; 

Date ol receplion I) q f(l bruJl'Y 195) Time of recept ion 1400- 1':'1 ~ GMT 

Si,,,, /- .. . /~ 
Rog~:id' . H .. , 01 ENG. 

Fig. 3: QSL card received by Philip 
Hodgson . 

stations, operating between 66 and 
73MHz, at 1907 on May 25, 15 at 1830 
on June 2, 27 at 0750 on the 3rd, 29 at 
0830 on the 11th, 22 at 1850 on the 12th, 
50 at 1815 on the 15th, 17 at 1730 on the 
16th and an average count of 20 when I 
checked the bands at 1050 and 1925 on 
the 17th, 1525 on the 18th, 1855 on the 
19th and 1944 on the 20th. Harold 
Brodribb, St. Leonards-on-Sea, logged 
these stations on June 11 and 12 and 
commented on the typical sporadic-E 
fading and fluttering often heard on these 
signals. Unfortunately, not many 
receivers tune through this range; Harold 
uses an ex-government RL85 com
munications receiver and I use an ex
army R216. Both these sets and the Ed
dystone 770R and Hallicrafters S27 and 
S36 receivers, which also tune between 40 
and 100MHz, a.m./f.m., are now more 
than 30 years old and replacement valves 
will become a problem as the years go by. 

Very often, when these broadcast 
signals are exceptionally strong and 
obliterating the 70MHz band, the prevail
ing sporadic-E disturbance seems to 
reach a peak and is likely to extend its in
fluence into the 144MHz band suddenly 
for a short period and offer us some first 
class DX. "The ES opening into 144MHz 
on June 7 was unexpected as Band I 
seemed quite dead into Europe and the 
test card from Iceland was very strong on 
Ch. E4 62·25MHz and suddenly 
144MHz was alive with signals from IT9 
and 9H 1" writes Kevin Piper G8TCM. 
Between 1410 and 1505 he worked 6 
IT9s and 2 9H 1 s and a neighbour of his, 
Mike Chace G6DHU, experienced his 
first sporadic-E by working 9H IBT with 
just 1 watt of s.s.b. into a 9-element F9FT 
Yagi. John Cooper, using an FT221R, 
muTek pre-amp, home-brew linear and 
14-element Parabeam took advantage of 
tne same openmg and gave contest pomts 
to 9HIBT, 9HICG, 9HIFBS and 9H4P 
and heard a contest QSO between an IT9 
and a 9Hl. At 1641 on the 10th John and 
Kevin heard CN8BA working a G station 
and between 1600 and 1 7 15 on the 15 th, 
John worked 180MA, I8REK, 18TUS, 
WElO, IR9ADN, IT9VHS, IW8PCW, 
IWOBQ and 9H4P. During a similar 
event on the 16th, Eric Dubbins worked 
into Spain. Another interesting point is 
that both John and Kevin had heard that 
Greece was worked from the UK during 
one of these disturbances. John told me 

that he had trouble in getting a QSO with 
18TUS because there was a pile up of 
SMs waiting to work him, which shows 
the geographical extent of that 144MHz 
sporadic-E. 

Tropospheric 
The atmospheric pressure, measured at 

my QTH, began this period at 29·8in 
(1009mb) on May 19 and remained 
below 30·0 (1015) until 0200 on the 24th 
when it rose to 30·1 (1019) and stayed 
there for about 3 days. At 2200 on the 
27th, the pressure fell to 29·9 (1012) and 
hovered around this figure until midnight 
on June 2 when it rose again and fluc
tuated between 30·0 and 30·15 (1020) for 
11 days. During the morning of the 14th 
it shot up to 30·4 (1029) and kept high 
until 0800 on the 19th when a steady fall 
set in. Periodically during the high 
pressure, v.h.f. conditions were good and 
a variety of short lived tropospheric open
ings were reported. ON IBCG is on 
144MHz s.s.b . almost daily from 
Wielsbeke and is always looking for con
tacts with G stations. Up to May 20 he 
had made 400 contacts with 250 different 
stations in the UK and is equipped with a 
TR9130, Tono 9/100 linear and an 8-
element Jaybeam antenna 50m a.s.1. 

Keep a lookout for 75-year-old Lance 
Bush, one of our life-long readers who 
passed the RAE last October and now 
with an FT-230 is active on 144MHz 
from his home in Wallington with the 
callsign G60CH. 

One of my contributors, Jim Penny 
GM4JL Y is now in Australia and while 
there plans to set up equipment for the 
50MHz, 144MHz and 432MHz bands 
using the callsign, VK5AJ. "My QTH is 
very well sited for ducts across the Spen
cer gulf to Adelaide and even Tasmania", 
writes Jim who, through his work, often 
visits an active club station VK5GAS on 
a site near the Queensland border. 

To , •.• Vi~ aSL M~n~~ . .... 

......... .. .. . '. 1ranlmiuion ,~~;"",d al th is ~' a1ion on .... 

.. . . 198'(o,,_'eullonqlworking 

. . . . . . . ..... ~ndyO'" ll.ln'min.OI' .... '.I\ R S I 

I holle you lifld This IlIPOft u$e'u' 
P'use aSL di.ec , 01 yi, RSGB 

BRS 42979 
73 

PETER LINCOL N 

Fig. 4: Report side of Peter Lin
coln's QSL card 

Band 11 
During the good conditions on May 27 

and 30th, Simon Hamer, Presteigne, 
heard strong signals from BBC radios 
Northamptonshire, Solent and Solway, 
Belgium BRT II from Egem, France TDF 
Cultur, Frequence Nord and Musique 
from Lille and Manx Radio from the Isle
of-Man. Using the Band II section of my 
TVR5D, with its own telescopic antenna, 
at a site near Harting, high on the South 
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CALL WClte.n FOR YOUR YAESU AND TRIO REQUIREMENTS 
A selection from the range ... LOWEST PRICES ... FINE SERVICE 

YAESU WAS INTRODUCED TO THE UK BY 'Welt.,n'. 
BUYWHERE EXPERIENCE COUNTS! 

YAESU PRICE LIST. 2 YR WARRANTY. FREE DELIVERY. 
Prius in"ude Cart/VAT 1171 144TV 2M Unillor FTV-9 01R 9~00 1200 NC-l Desk charger 

HF EQUIPMENT 1272 YO -901P Monilorscope/pan ad 315.00 1204 NC-2 Charger 

CIt. Ho. £ 1239 FT-)O) Mobile TCVR ~9.00 1201 PA-l DC Unit 

1265 FT-I 15OKhl-30Mh. TCVR 12411.00 123B FP-)O) AC PSU 119.00 1205 Fp·4 AC PSU 4A. 13. B, 

1222 FT-101Z Transceiver 539.00 123) FC-)O) ATU lor FT·)O) 82.00 125B NC-) BaS! trickl, c~arger 

1223 FT-l01Z0 Transceiver 611.00 1273 MR-) Rack for FT-707 15.00 1253 NC·B Base fastftrickfe charger 

1224 FT-I 0 tVAM ~g~~J'~I~:~~~i l. digital 
565.00 1203 MMB-2 Mobile mounl 10' '70T 16.00 1260 FBA-2 Battery lleeve for NC-1. NC-8 

1246 FL·2100Z HF 1200W linear 399.00 1262 NC-9C Compact flickle charger 
1225 FT-IOIZO/AM 819.00 

1206 FRG·) Receiver 119.00 1349 FNB-2 ~i~~r:, ~~~7r~4a~R elC 1226 FT-IOI/FM lOll plus FM unil 670.00 
124B FRG -7700 Receiver 315.00 1350 FL ·2050 

122) FT-l01Z0/FM 101ZD plus FM unit 835.00 
1255 FRV-nOOA Cm IIBII30 130/140 140/150Mh. 69.76 1351 YM-24A Spk./Mic. FT·20BMS 

1263 FV-Iol RemateVFO 109.00 115) FRV·))OOO Co", 11 B/13o 140/150 10{80Mh, 72.46 1241 FT ·720RU 70cmFMmobitelransteivaf 
1214 fan B Fan lor FT-ID! 1100 1254 FRT·7700 Antenna luner 37.00 1242 FT-720RV 2mFM mobilelransceiver 
12)5 DC Unit OClOCPSUIOlFT-IoI 411.00 1263 FT -230R 2mFMmobiletransceivel 
1230 FT-l01 Solid slale broad band &99.00 m3Equ~~lRB 1231 FP-ID) PSUlorFT·I 07 19.00 2M FM IOW TCVR 179.00 
1232 OMS-IO) Memory lot FT· I07 &9.00 1234 FT·290R 2M Multi·mode 235.00 HEADPHONES. M1CS. Etc. 
1264 FV-IO) VFO fot FT·I 07 9~00 1202 CSC· I Case fClI FT·290R 190 110B 
1265 SP-l0) ~tuaker 28.00 1210 MMB-ll ~hoaur;~irn~o~W~i~JiO 22.00 1213 
1266 FC-IO) 106.00 1211 NC-IIC 8.00 1215 
126B FT-902oM SSBlAM/FM TCVR 850.00 1595 C Nicads Sel 01 8101 FT·290R 21.20 1214 
1244 SP·901 ~~~~!O~a!~~~:~2 30.00 134B FL-2010 IOW linear 101 FT ·290R 82.00 1352 
126) SP-901P 55.20 1252 FT ·20BR 2MHandheld 199.00 1353 
124) FV-9010M Remote VFO for 901 250.00 1251 FT-)oBR 70cm Hand held 201.00 1221 
1245 FC·902 ATU 10l101Zl902 130.00 1236 FT·4BOR 2M All mode 380.00 1216 
12B9 FTV-901R ~~~ BI~i~ fo~ a~~~e 270.00 1243 FT -)BOR 70tm Multi·mode 43~00 121) 
12)0 430TV 110.00 1220 Fp· BOA AC PSU. 4.5A 69.00 121B 

TRIO-KENWODD PRICE LIST. 2 YR WARRANTY. FREE DELIVERY. 
·Cafn8ge Free· 
Cat No. 
1301 ST-I 
1302 MB-l 
1303 SC-3 
1305 BO-9 
130) PS-20 
130B PB-24k 
1309 MC-30S 
1310 PS·3D 
1312 MC-50 
1315 YK-BBCN 

I .... 
8ase sland/charger for TR·2400 
Mobile mount lor TR·2300N8·2300 
Soft vinyl case for TR·2400 
g~s~£8n,~~ ~oR .1~~8oorrR.95 00 
Spare battery pack for TR·240a 
Hand micfophone: 500 ohm 
OC PSU lor TS-120S/1 305/1 BOS 
Desk microphone: 500 ohml50k 
270Hz ON filter for TS·130Sl830S 

I .. VAT 
£ 132) 

42.94 1316 YK ·BBSN I.BkH,SSBlilledorTS-130S/B30S 2UO 1330 
18.50 131) MB-IOO MobilemounllOlTS·130S Il50 1332 
10.95 1318 SP· IOO Matching speakedor R· IOOO 25.00 1333 
36.00 1319 SP· 120 Matching speaker for JS·130S elC. 2100 1334 
47.95 1321 AT .130 AOllenna luncl to match TS ·130S 79.00 1337 
18.00 1322 1S·130S Solid slate HF transceiver 515.00 1338 

~~g~ :n~ ~~~i~~g ~~~id~~~t~rTt~~~~OI!~Om ~~i.~~ n:~ 
28.45 1325 AT ·230 Antenna tunel to match TS·830S 119.00 1344 
30.00 1326 TS ·5308 An·band HF TCVR. digital 529.00 1345 

Save at • Wcut •• n ' ! 

YE ·)A 
OTR -240 
YM -36 
YM-,5 
YM -3) 
YM·38 
YO-14B 
YH-55 
£72·L 
S72 

SP-230 
TS-B30S 
R-IOUo 
oCK-I 
TR -2300 
TR-1400 
TR -)E25 
TR·9500 
TR -B400 
OS-2 
SMC-24 

Hand mic .. 600 ohm 
Ouaru24hr clock 
Noise cancelling mi c 
Hand. scanning 
Har.d mic 
Desk scanning 
Oeskmit . 
Headphones 
Ilemote cable for FT·720 
Switching box. FT·720 

~~~b~~d t~FmT(.!V~.Td~~Tt~~SJ8 308 
gcn~~:,\~ti~~e~i~rjo~t'lbOO 
2m FM portable TCVR. synth. 
2mFM hand portable transceiver 
2m FM 25W TCVR + memory 
70cm FM/SSB/CW mobile TCVR 
70cm FM mobile TCVR, syoth 
DC·QC COllvertel 
Speaker/miclophone lor TR·2400 

Penetrate the four corners of the earth with the 

DX ··PENETRATOR" 
HERE'S THE SPECIFICATION ... * 3 elements on each band. * * heavy duty 2kW rated * * Gain up to 8d8 * 

HERE'S WHAT THE CUSTOMERS SAY! 

8roadband operation. 
Stainless steel hardware. 
SWR less than 1.3: 1. 

NOW IN USE 
FROM VK7 TO VE7! 

OVERSEAS DEALERS 
ENQUIRIES INVITED 

PRICES (lNC CARR AND VAT) 

11.00 
39.00 
11.00 
42.00 
2lO0 
42.00 
100 
8.00 

17.00 
120.00 

1100 
284.00 
231.00 
l29.00 

6.90 
27.00 
1100 
1100 
8.10 

24.00 
20.00 
10.00 
IUO 
62.00 

3~00 
879.00 
21~00 

8,26 
18U5 
19UO 
21~00 
440.00 
28B.00 

39.00 
15.15 

1. VK7NOW "I have recently installed a DX-33 beam and I would like to advise you that I 
am extremely satisfied with it. It certainly outperforms the TH3JNR which I previously used 
and also the VSWR is lower." 
2. G3AAE "This letter is to tell you how pleased I am with the DX-33 antenna ... On 
unpacking the DX-33 I was immediately impressed with the quality of the hardware. and in 
operation it is just as impressive. I have used it on all three bands and have been obtaining 
excellent reports from DX stations all over the world. I have conducted tests with other 
stations and these show that the electrical figures included in the DX-33 specificationare 
fully met in practice. Congratulations on a very fine product!" 

DX-31 Dipole. 2kW, 10-15-20m 
DX-32 2-element. 2W1, 10-15-20m 
DX·33 3-etement, 2W1, 10-15·20m 

OX 33 g~:~ ~:~~~r~~~' 10-15-20m 

£67.85 
£102.35 
£149_50 
£212.75 

3 Element OX.103 3-elemenl 10m 
3 Bands OX·105 5-elemen1: 10m 

T01 /10/SO Trapped dipole, 10,40,SOm 
T01 / 15/ SO Trapped dipole, 15,20,40,SOm 

£74.75 
£74.75 
£97.75 
£45.42 
£45.42 

The UL TIMA TE in MAST design (i.e. STRENGTH OF MAST FOR £ SPENTf) 

THE ULTIMAST --....-,., The UL TIMAST is a tubular steel two-section mast 
..- which is telescopic and tilt-over. Constructed of two 

/ steel tubes - the lower square section and the upper / 
/ round section - and hot-dip galvanised for corrosion 

I resistance. the UL TIMAST telescopes up to 30ft 
I (9m) and down to 15ft (4 .5m) . Secured to a square 
Cl 

-9lJ/ .q[ .q[ section tubular base post. the mast can be tilted over 
~ to only 3ft (1 m) above ground for ease of access to 

:.; i.i 
antennas. Two head units allow clamping of rotor to 

~ 2' (50mm) dia. stub. or internal flat plate mounting . 

SSB POWER METER 
GIVES STEADY READING ON SPEECH. 

Wcut.,n Electlonlcl (UH) lId 
Practical Wireless, September 1983 

* Slim and unobtrusive 

£287.50 * One-winch operation 

* Simple ground fixing 

* Self-supporting Our ultimast is reviewed 

* For HF and VHF antennas in Practical Wireless March 

A COMPLETE TELESCOPIC TlL T -OVER MAST 
comprised of UM-1; UHD-2 

FULL PRICE LIST 
UM-1 

·UHD-2 
UHD-2 

Basic mast £251 .85 
Reducing head adaptor £16.10 
Rotor head unit £35 .65 

PM-2000A 1.S-30MHz, 2Kw. 
The PM-2000A is an accurate means of measuring 
your peak envelope oUlput of power on SSB. The 
unil has been inspeeled by Ihe home office and 
found suitable for its purpose. SWR measurements 
can also be made, but Ihe PM 2000A does what all 
other SWR meler.; cannol do; i.e. lell you your peak 
output power as required in your licence. 

PRICE £59.95 
PM-2001 SO-1S0MHz £49.95 

FAIRFIELO ESTATE, LOUTH, LINCS LNll OJH 
Tel : Louth (0507) 604955 Telex: 56121 WEST G 
NORTHERN IRELAND AGENTS: 
Tom & Norma Greer GI4TGR • GI4TBP 
Tel: Drombo (023 126) 645 
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Downs, I heard a strong French signal 
around 100MHz on June 1 and 3 French 
stations between 98 and 104MHz, during 
a trip to Kent on the 3rd. While using his 
Sharp GF9090, with its own rod antenna, 
on Canford Cliffs, Poole, Gavin Meaden, 
logged many French stations between 92 
and 102MHz on June 4 and identified 
France Cultur, Inter and Musique. BBC 
Radios London and Medway and ILRS 
Capital, County Sound, Hereward, LBC 
and Trent were received in Wales by 
Simon Hamer on the 6th and on the 7th. 
lan Kelly, Reading, listened to a variety 
of programmes from French stations at 
Boulogne, Bourges, Le Mans, Lille and 
Reims during the same period. Around 
0337 on the 10th lan heard RTBF-2 from 
Anerlues, BRT-I from Egem and uniden
tified French language transmissions on 
90·2 and 92·1MHz at 0400. I counted 
about 15 foreign language broadcast sta
tions between 87 and 100MHz during a 
short lived tropospheric opening around 
0930 on the 19th. 

Sporadic-E also hit Band 11 and on 
June 7, lan Kelly heard several Italian 
stations between 86 ·9 and 105MHz and 
at 1633 he heard Radiodiffusion Televi
sion Tunisienne. Kevin Piper noted strong . 
signals from stations in Italy and Spain 
and others in Arabic on the 10th, a 
similar report came from lan for the mid
morning of the 12th and John Cooper 
reported signals from Spain and 
Yugoslavia during the morning of the 
15th. Phnip Hodgson, Stamford, received 
a QSL card from LBC, Fig. 3, in reply to 
a reception report he sent after receiving 
their signals on 97·3MHz in February. 

Richard Hunt, Tadcaster, has been 
listening to the test transmissions of BBC 
Radio York on 90·2 and 97 ·2MHz, 
scheduled to begin regular transmissions 
on July 4. " 90·2MHz is the main fre
quency and the transmitter is located at 
Acklam Wold and 97·2MHz is the fre
quency for the Yorkshire coast which will 
be served by a transmitter at Oliver's 
Mount" says Richard. He also heard 
bursts of signals from French, Italian and 
Spanish stations on June 14 and a ten-

Pictures in mono and colour often at 
super strength were seen in the UK dur
ing late May and early June from coun
tries ranging from Russia to Scandinavia 
and France to Italy and are due to the 
seasonal sporadic-E which greatly in
creased the viewing time of many of my 
readers. 

Amateur Television 
About 100 people attended the annual 

barbecue of the Chichester and District 
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tative ID of Yugoslavia's Zagreb 2 at 
1038 on the 18th . 

RTTY 
On the subject of QSL cards, Peter 

Lincoln is a great believer in giving as 
much information as possible to a station 
when he sends a report and encloses one 
of his QSL cards, Fig. 4, which has 
earned him many replies. Peter copied 
R TTY signals from 3 new countries dur
ing the month preceding June 7, 9M2DW 
at 1700 on May 14, PJ2MI at 2145 on 
the 18th and TF3IB at 0015 on June 5. In 
addition to signals from many European 
countries, he logged CY 1 ASJ a special 
Canadian callsign, HC !HC, HK4CCX, 
KP4YD, TU2JD, 7Z2AP and 8P6JA. 

Between May 21 and June 20, I copied 
signals from RTTY stations in 13 coun
tries CT, DJ , EA, F, I, HB9, LX, OZ, SP, 
T02, UK, Y25 and ZS on 14MHz and 3 
Italian stations at 0932 on June 12 during 
the World Communications Year contest 
on 28MHz. . 

Some readers have commented about 
the high number of Italian operators on 
RTTY so, Norman Jennings, Rye, did a 
survey and logged 66 different Italian sta
tions, mainly on 14 and 2IMHz, between 
May 10 and June 12. During that period, 
Norman copied signals from about 24 
European countries and added TF3KC 
on 14MHz, 5R8AL and 9VIVC on 
21MHz and VK8HA on 28MHz, to his 
score. " May 14 was a good day with 
signals spread over a wide area" said 
Norman who logged DU7, TU2, ZS6 and 
9M2 between 1600 and 1730. 

Congratulations to ON4UN, YU7AM, 
LZIKDP and OH2AA in taking first and 
second places respectively in the single 
operator and multi-operator sections of 
the BAR TG 1983 Spring R TTY contest. 
The leading s.w .1. sta t io ns we re 
ONL-5566 from Belgium a nd 
OZDR2135 from Denmark and from the 
144 logs submitted for the whole event 
the BAR TG say that 18 new Quarter 
Century Awards have been earned. 

Amateur Radio Club on June 16, held 
near the main grandstand at Goodwood 
racecourse, some 150m a.s.!. on the 
Sussex Downs. Among the A TV 
enthusiasts present were club members 
Richard Butterworth G6FDU, Eric Clark 
G6CSX and Ted Brodie G6HTB who, 
along with a Brighton station, were in
volved in a series of 2-way colour QSOs 
on June 14 with G6HMS from Lincoln 
operating portable on the Isle of Wight. 
Ted, a BATC member, uses a Sony 2000 
colour camera and home brew sets into a 
Jaybeam MBM 48 antenna and Eric has 
a Dragon computer to produce the 
graphics for his Fortop 432MHz 
transmitter, he also uses an MBM 48 
element antenna. "G6HMS was also using a 
Fortop 432MHz transmitter" said Eric. 

Roger Wallis, Solihull, has invested in 
a Microwave Modules up-converter for 
A TV and between 2000 and 2200 on 

Museum Wireless Day 
Despite the freak thunder and hail 

storms which hit the Wireless Day at the 
Chalk Pits Museum, Sussex, on June 5, I 
was pleased to meet, if only briefly, our 
readers Tim Anderson, John Coulter, 
Cyril Fairchild, Lance Gibbs, Gordon 
Goodyer, George Hook, Fraser Lees, 
Brian Renforth, Ken Salmon, Alan 
Taylor and his father. As organiser I 
would like to thank British Telecoms, 
Ralph Barret , Aldweld Engineering, 
Maurice Fagg, Wolsen Electronics, Mike 
Tatham, Les Sawford, Tony Bailey, 
l.C.S . Electronics, The Editor of 
Practical Wireless, RAIBC and members 
of RA YNET, Chichester, Mid-Sussex 
and Worthing Amateur Radio Clubs for 
their displays and Stewards David Ford, 
Loui Holman, Fred Pallant, Ron Well er 
and the Brownlow family who operated 
GB2CPM throughout the day. 

Can Anyone Help 
" Is there an AFN station in Spain? 

because in August 1979 I heard a station 
saying 'This is AFSN American Forces 
Spanish Network on 103·IMHz from 
Madrid' ", writes Philip Hodgson. Any in
formation you have I will pass on to 
Philip. 

Tailpiece 
Visitors are welcome on Wednesday 

evenings at Marine Park Cafe, Bognor 
Regis, to meetings of the Bognor 
Technical Communications Association 
who have been going for about two years 
and their around 100 members are in
terested in all aspects of communications 
including amateur radio and CB. 

More than 450 walkers in aid of the 
Wey and Arun Canal funds were suc
cessfully marshalled through an area of 
the South Downs by G4EHG, G6SKZ, 
G8JEM and G8ZTD on behalf of the 
West Sussex (Chichester) RA YNET on 
May 29. 

May 2 he received pictures from G3FDL, 
G4TCM, G6FPU, Fig. 1, G6IRB, Fig. 2 
and G6MVB. He remarked "Superb net 
With all stations transmitting, including 
' broadcast quality' in colour from 
G6RIB". Roger visited the British 
Amateur Television Club's stand at 
Leicester and purchased one of their sync 
pulse generators so that he can start 
building his own A TV station ready for 
when he takes the RAE. 

During the BA TC Summer Fun Con
test, on June 19, members of the 
Worthing Video Repeater Group worked 
24 ATV stations. With pictures mainly in 
colour they worked most on 432MHz 
and then G6ACQ on 1296MHz. The 
group were at Chanctonbury 'Ring on the 
Sussex Downs using the catlsign 
G6WOR/ P. The equipment for the event 
was mainly home brew using an 18-
element Yagi and to produce the graphics 
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a Spectrum computer. Robin Steven 
G8XEU wrote the program which gave 
the QRA locator, maps and general ATV 
graphics. 

The program is available for about £6 
in aid of the WVRG funds, call-sign 
GB3VR, and details are available by 
sending an sae to Robin, QTHR. One of 
the group members, Martin Snow 
G6MBL, generates his captions from a 
Commodore computer. They are mixed 
with his A TV transmissions from a home 
brew transmitter, the station is completed 
with a 48-element multi beam antenna, 
National camera and special effects 
mixer. 

Tropospheric 
On May 15, Philip Hodgson received a 

QSL card, Fig. 3, from Switzerland SRG 
for his report on their pictures he received 
on Ch. 50 at 0913 on January 23. On 
June 3 I used my Plustron TVR5D, with 
its own antenna some 170m a.s.1. in 
Ashdown Forest and received negative 
going pictures from France on Chs. 22, 
27 and 55. Using the same set up at 
Goodwood on June 16 I watched strong 
French pictures on Chs. 45, 51 and 55 
and despite the wrong line speed, I saw 
several FR3 captions. At 1837 on the 
17th, I was only 30m a.s.1. at Petworth 
and identified a YL presenter, the caption 
FR3 and the word Caen around Chs. 22 
and 27. During the morning of the 16th, 

Country 
Austria 

Czech. 

Denmark 

Hungary 

Iceland 

Italy 

Norway 

Poland 

Portugal 

Romania 
Spain 

Caption Vision Freq. 
ORF-FS1 E2-48·25MHz 

E4-62 ·25MHz 
eST- 01 R1-49·75MHz 
RS-KH R2-59 ·25MHz 
PRAHA 
DR E3- 55·25MHz 
DANMARK E4-62·25MHz 
MTV-1 R1-49·75MHz 
BUDAPEST R2-59·25MHz 
RUV 
ISLAND 
RAI 

NORGE 

TP 
TVP 
dt 
RTP- 1 

TVR 
RTVE 

E3- 55 ·25MHz 
E4-62 ·25MHz 
A-53·75MHz 
B-62·25MHz 
E2-48·25MHz 
E3- 55 ·25MHz 
E4-62·25MHz 
R1-49·75MHz 
R2-59·25MHz 

E2-48 ·25MHz 
E3-55·25MHz 
R2-59 ·25MHz 
E2-48 ·25MHz 
E3-55 ·25MHz 
E4-62 ·25MHz 

Sweden TVI E2-48·25MHz 

Switzerl. 

USSR 

SVERIGES E3-55 ·25MHz 

+pn 
SRG 1 

E4-62·25MHz 
E2-48 ·25MHz 
E3-55·25MHz 
R1-49 ·75MHz 
R2-59·25MHz 

Yugoslav. JRT E3-55·25MHz 
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Eric Dubbins watched the launch of 
Ariane, carrying among other items in its 
payload the AMSAT OSCAR- 1O 
amateur satellite, live on French television 
from TF 1 at Caen. 

Around 2230 on June 6, Simon Hamer 
saw Anglia TV's clock and knight from 
Sandy Heath on Ch. 24 and Sudbury on 
Ch. 41, TVS Hannington Ch. 42, Tyne 
Tees Bisdale Ch. 29, Thames Crystal 
Palace Ch. 23 and transmissions from the 
IBA's Channel 4 from Belmont Ch. 32, 
Crystal Palace Ch. 30, Hannington Ch. 
66, Oxford Ch. 53, Sudbury Ch. 47 and 
Tacolweston Ch. 65. I am not surprised 
Simon, because there was co-channel in
terference on many u.h.f. channels for 
most of that evening. 

Fig. 1: Amateur Television 
picture Roger Wallis 

Fig. 2: Amateur Television 
picture Roger Wallis 

Fig. 3: Television QSL card 
Peter Hodgson 

Sporadic-E 
During the period May 21 to June 20, 

there were at least a dozen large sporadic
E events and several small ones, which 
kept the TVDXers busy tuning up and 
down Band I. After studying the most in
teresting and detailed reports from 
Harold Brodribb, John Chappell, Simon 
Hamer, Fraser Lees, David Newman, 
Raymond O'Connor, Kevin Piper, Brian 
Renforth, Alan Taylor, John Thompson 
and Roger Wallis and comparing them 
with my own log, I decided to analyse 
them and show where the pictures came 
from and on what days the main distur
bances occurred, Fig. 4. 

With television pictures received from 
at least 14 countries, which must have in
cluded many regional transmitters, I was 
not surprised to learn that among the 
items seen were the captions, BPEMR, 
CST, CNOPT, dt , HOBOCTON, 

21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Austria HI__I_+-+-I--I-_+_+_+_+_+_HI--I_+~._+_I__+__+_+_+_+_+_HI__I_+_+._+___l 
Czech, I''''' lil,' 
DenmarkHH-+4 +-+-+-+-+--+-J--,Hd '.::,<.l'""+-' +-+-+---H-+-+-+-+-+--+.--,I-,+--+--H 
Hungary I-+-I-+-+-'I--+-!-+-I-+-+-+--+I~=!--+-I--I-=+--+'---ll-+--+-+-+-+--+·~.""t-'~f---+,,,-/ 

, :~::~nd HH-+-+,'rf.+-+-+-+-+--f.",-~, ,.,,f--, --ITe4)"",, ,,\-, - .+71,,<., ,+-'-hH-+-+-+-+-+-r+-+-+--+-f':"''''% 

Norway HH-t-++ -+:-r+-+--+-+---Hi-f'-'t-+-+-+-t-+-+-+--+-+---HH-t-+-+-i 
Poland '; ,,: 
A:>rtugal ~' [,',," 
Romania HH-+-+'"+--+-+-+-+---t-'I-H9 -+-+-+-+-+-+-+-+-+-+---HH-t-+-+-i 
Spain 1,0.' " 1",,\ 1 ,",' J 
Sweden '~ 
Switzerl HH-t-+-+-++-+-+--+-+---H'-'-=t-t-+-+-+-t-+-+-+-+-+-HH-t-f-+-l 
USSR I!l." ... ;': 

Yugoslav, ~,--,---,--",[{"-." "---L-.J,--,---,----,--,.,,,-' ...... ~ I 'ri-,-,t'",:' ---'--1..--,,1 ~::....L.-'---'--'-:':-'--'--"---L-l'--'---!:=:::!:::=== 
IWRM8801 

Fig. 4: Distribution of TV pictures received 'during Sporadic-E disturbances 
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Fig. 5: TV caption David N ew man 

Fig. 8: Received May 20 PecerLinco/n 

KRAM, LAS, PREZWA, RS-KH, RTV, 
Fig. 5, TACC COObWAET, TP, TVR 
BUC URESTI, NRK, NPORPAMMA, 
LA TARD E, TB CCP, TV REKLAM 
and W ARS A R W A. Clock s, both 
analogue and digital, from Hungary, 
Norway and Portugal showing 1 hour 
ahead of BST and the USSR showing 3 
hours ahead of BST, programmes about 
many varied subjects, films, often with 
sub-titles and sports programmes were all 
seen. 

A variety of test cards induding 
reg io nal o nes fro m N orwa y, 
Gamlemsveten, Gulen, Melhus and 
Steigen were received. David Newman 
sent a mystery picture, Fig. 7, which he 
received between 1110 and 1229 on May 
13 and says "The star (top left) suggests a 
communist country". Any ideas? During 
the extensive disturbance on June 15, Eric 
Dubbins, using a Wolsey G36 antenna, 
Labgear pre-amplifier and a converted 

~. """.' .~* jJ" 
.. </, ., 

. . . 
. "< ". ",->_m"'" • 

Fig. 6: Ice hockey from USSR 
Roger Wallis 

G4PfX 
DE 

Fig. 9: Received May 25 Pecer Linco/n 

Bush 161 receiver, identified pictures 
form Italy, Spain and Yugoslavia. 

SSTV 
" In the Essex and London areas we 

have a well established Slow Scan Televi
sion net each Wednesday at 2230 on 
144·5MHz, with horizontal polariza
tion" , writes Dick Hunter G3LUI, 
Hockley, who says that call-ins are 
welcome and stations to look for are 
G3CDK, G3LUI, G3NOX, G3WCY, 
G4BCH and G4IMO. "Most stations are 
equipped for frame sequential colour and 
successful transmissions have been 
carried out using ' 3D' and computer 
graphics" says Dick. 

Throughout the month preceding June 
7, Peter Lincoln, copied mainly European 
SSTV stations plus 5B4CV, Fig. 8, on 

Fig. 7: Mystery picture DavidNewman 

Fig. 10: SSTV picture Peter Lincoln 

May 20, K20DC, Fig. 9, at 2325 on May 
25 and is very pleased with the signal 
from SP2JPG, Fig. 10, which he received 
on June 2. To date Peter has received 
SSTV pictures from 27 countries ranging 
from Argentina, through Europe to Japan 
and from Scandinavia to South Africa. 

" Volker Wrasse DL2RZ, has fitted my 
SC422A scan converter (3 memories) 
with his 24 seconds single frame 3 colour 
board and I am sending and receiving 
from European and ZS stations good 
such single frame colour pictures" writes 
Richard Thurlow G3WW, Wimblington, 
who adds, "his system sends the colour 
sequence green, blue and red as against 
the 'W' system which sends red, green 
and blue. ZS6PP has devised a one i.c. 
mod which I am installing in the 
SC422A". Until this modification was 
complete, Richard built a " mechanical" 
switch to flip over the memories to a dif
ferent set of RGB guns. 

h.f./v.h.f. receiver (not 144MHz)' Datong FL2 or FL3, w .h.y. Tel : 
Mike, Basingstoke 26830. S953 

Have electri c gui tar, homebrew pre-amp, guitar lead and set of 
disco lights. Would exchange for rotator and 144MHz Vagi 
(preferab ly crossed). New G6. Tel: 0 257 452447 (Eccleston, 
Lancs. ). S943 

Have AKAI M8 stereo tape recorder (valves), working-could do 
w ith servicing. One tone control intermittent. Would exchange for 
mobile or handheld 144M Hz TX with f.m. and repeater shift. 
Barnes, 20 5mithtyne Avenue, Dereham, Norfolk N R 19 1 HW. Tel : 
0362 66993. S959 

Have Trio T5 700 144M Hz l OW multimode, microphone and 
manual in excellent condi t ion. W ould exchange for good condition 
15m plus telescopic mast or Trio R2000, FRG7700. Can collect. 
G8MJZ. Tel: Mark 01-8053055. S947 

Have Maplin 56005 stereo synthesiser kit. 19 p.c.b.s most part 
completed with instructions, parts list. Would exchange for 
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Have Harrier CBX CB , s.w .r. meter, matcher, base antenna, mobile 
antenna , power mic, coaxial cable etc. Cost £ 160. Would exchange 
for 144MHz f.m. transceiver or h.f. beam for 14,21 or 28MHz. 
Innes Fairbairn, 1 Callander Place, Cockburnspath, Berwickshire 
TD135XY. S962 
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Worth more 
than iust a look in 

1982 saw the first Electronic Hobbies Fair and -a 3 radio controlled models and demonstrations by local 
immediately established itself as the foremost consumer and national organisations. Again British Rail will be 
electronics exhibition - the biggest attendance and the offering cheap-rate rail fares from all major stations in 
largest number of exhibitors. the country direct to the Alexandra Palace - a special 

The 1983 Fair will be bigger and even more bus will be waiting to ferry you direct to the show. 
exciting - offering visitors everything from resistors, Your ticket also includes admission to the Exhibition. 
I Cs to home computers, transmitting and receiving units, Altematively, for those wishing to travel independently ticket 
and peripheral equipment, video games. musical instruments, prices at the door are £2.00 for Adults, £1.00 fdI' children. Party 
radio co'ntrol models .... In fact, whatever your particular rates are available on request (minimum 20 people). 
electronic hobby you'll find this show will have something For more information contact the Exhibition Manager, 
to excite you. Electronic Hobbies Fair, Reed Exhibitions, Surrey House, 

There will be plenty of other attractions too 1 Throwley Way, Sutton, Surrey SM1 4QQ. 
including radio and TV transmission; Robotics, TeI: 01-6438040. 

ELECTRONIC 
HOBBIES FAIR 

Alexandra Palace, London - October 27-30 

~ 

Opening Times 
Thursday 27 Qct. -1000-18.00 
Friday 28 Qct. - 10.00-18.00 
Saturday 29 Qct. -1000-18.00 
Sunday 30 Qct. -10.00-17.00 

Sponsored by Practical Wireless, Practical Electronics and Everyday Electronics 
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GET THE COMPLETE PICTURE 
AT YOUR NEWSAGENT DURING JULY - OR DIRECT 

- ORDER YOUR COPY NOW-

* STILL THE COMPONENTS FOR 
ONLY 

CATALOGUE FOR 
THE COMPLETE 
RANGE OF 
COMPONENTS. 
BATTERIES, 
CRYSTAL 
FILTERS, RF 
POWER, 

ELECTRONICS, COMMUNICATIONS & COMPUTING 
* FIRST WITH 
ON·LlNE 
COMPUTER 
SHOPPING 

MOSFET, TOKO 
COILS, CHOKES, ~ 

ALPS PLOTTERS, QO 

SOLENOID 
CASSETTE 
MECHS ETe. 

ambit® 
INTERNATIONAL 

INTERNATIONAL 

Radio, TV and Radio Communication 
Specialists 

934MHz UHF Radio 
Equipment 

An easily installed radio system, with uses for 
small businesses, from home to small boats and a 
useful home to car two-way private radio 
system. Range available from this equipment -
mobile to base 10-15 miles; base to base up to 
100 miles (conditions permitting). 

We have in stock the full range of Reftec 
equipment, i.e. Mobile Transceiver MTR 934/2 
plus full range of aerials and fittings, ete. 

* STOCKISTS OF AMATEUR RADIO EQUIPMENT: 
Yaesu, Trio, F.D.K. Tonna, Jaybeam, Revco etc. * REPAIR & MODIFICATIONS BY EXPERIENCED 

& QUALIFIED STAFF. * CREDIT TERMS AVAILABLE. 
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For fUrther information please ring: 
Mike Machin on (0268) 691481. 

203, HIGH STREET, 
CANVEY ISLAND ~ .... .. _o.ucu..,_ 

WORLD OF RADIO & ELECTRONICS 
-CATALOGUE-

* FIRST FOR 
INNOVATION 

* FIRST FOR 
VALUE 

* FIRST FOR 
CHOICE 

* FIRST FOR 
SERVICE 

200 North Service Road, Brentwood, Essex CM14 4SG 
Tel : (Consumer Sales/Enquiries) 0277-230909. 
Tel : (Industrial Sales/Enquiries) 0277-231616. 
Tlx: 995194AMBITG. Data 24hrs (RS232/300 baud) 0277-232628. 
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The toroidal transformer is now accepted as the standard in 
industry, overtaking the obsolete laminated type. Industry has 
been quick to recognise the advantages toroidals offer in size, 
weight, lower radiated field and, thanks to I.L.P., PRICE. 
Our large standard range is complemented by our SPECIAL 
DESIGN section which can offer a prototype service within 7 DA YS 
together with a short lead time on quantity orders which can be 
programmed to your requirements with no price penalty. 

*Gold service available. 
21 days manufacture for urgent 
deliveries. 

*Orders despatched 
within 7 days of 
receipt for single or 
small quantity orders. I 

*5 year no quibble 
guarantee. 

TYPE 
SERIES SECONDARY RMS PRICE TYPE 

SERIES SECONDARY RMS PRICE TYPE 
SERIES SECONDARY RMS PRICE 

No Volts Current No Volts Current No Volts Current 

~~\j\l\ ~~-.N\ ~~\j\l\ 120 VA 4xOl0 6+6 10.00 300 VA 7xOl3 15 +15 10 .00 
90 x 40mm 4xO l l 9+9 6.66 110x5Qmm 7)(014 18+ 18 8.33 

15 VA 0)(0 10 6+6 1.25 I.2Kg 4xOl2 12 + 12 5.00 2.6K9 7xOl5 22 +22 6.82 
62 x 34mm OxOl 1 9+9 0.83 Regulation 4xOl3 15+15 4.00 £7.42 Regulat ion 7xOl6 25+25 6.00 £10.88 0.35Kg OxOl2 12+12 0.63 £5.12 11% 4x()..l4 18+ 18 3.33 6% 7xOl7 30+30 5.00 
Regulation Ox013 15+ 15 0.50 4x015 22+22 2.72 + p&p£1 .72 7)(018 35+35 4.28 + p & p £2 .05 

19% Ox014 16+ 18 0.42 .p& pCO.78 4)(016 25+25 2.40 + VAH1.37 7x026 40+40 375 + VATC1.94 

Ox015 22+22 0.34 + VAT £0.89 4)(017 30+30 2.00 TOTAL£10 .51 7)(025 45+45 3.33 TOTAL £14 .87 
Ox0 16 25+25 0 .30 TOTAL £6 .79 4)(018 35+35 1.71 7x033 50+50 3.00 
Ox0 17 30+30 0.25 4)(028 110 1.09 7x028 11 0 2 .72 

(encased in ABS plastic) 
4x029 220 0.5' 7x029 220 1.36 
4)(030 240 0 .50 7,030 240 1.25 

30 VA hOlO 6+6 2.50 500 VA 70 x 30mm lxOl 1 9+9 1.66 £5.49 160 VA 5)(0 11 9+9 8.89 8xOl6 25+25 1000 
0.45Kg 1 x012 12+ 12 1.25 110 x40mm 5x012 12+ 12 6.66 140 x 60mm 6x017 30+30 8.33 

Regulation lx013 15+ 15 1.00 + p&p£1 .10 1.8Kg 5x0 13 , 5+ 15 5.33 4Kg 8x0 18 35+35 7.14 £14.38 18% 1 x014 18+ 18 0.83 + VATCO.99 Regu lation 5x014 18+18 4.44 £8.43 Regulation 8x026 40+40 6.25 
t x0 15 22+22 0 .68 TOTALG .58 8% 5x015 22+22 3.63 4'10 8x025 45 + 45 5.55 + p&p£2.40 

l x016 25+25 0 .60 5,016 25+25 3.20 + p & p £1.72 8x033 50+50 5.00 + VAH2 .52 

l x017 30+30 0.50 5x017 30+30 2.66 +VAH1 .52 8,042 55+55 4.54 TOTAL £19 .30 
5xOl8 35+35 2.28 TOTAL £1167 8x028 110 4.54 

50 VA 2xOl0 6+6 4. 16 5,026 40+40 2.00 8,029 220 2.27 
80 x 35mm 2xOl1 9+9 2.77 5,028 110 1.45 8,030 240 2.08 

0.9Kg 2x0 12 12+12 208 5x029 220 0.72 
Regulation 2x013 15+ 15 1.66 £6.13 5x030 240 0.66 

13% 2x014 18+18 1.38 625 VA 2)(0 15 22+22 113 .p&p£1.35 9x017 30+30 10.41 
2)(016 25+25 1.00 + VAT £1 .12 140 x 75mm 9x018 35+35 8.92 
2)(017 30+30 0.83 TOTAL £8.60 225 VA 6xOl2 12+1 2 9.38 5Kg 9x026 40+40 7.81 £17.12 2,028 110 0.45 110x45mm 6x013 15+ 15 7.50 Regulation 9,025 45+45 6.9' 
2,029 220 0.22 2.2Kg 6x014 18+18 6.25 4% 9x033 50+50 6.25 + p & P £255 
2x030 240 0.20 Regulation 6xOl5 22+22 5.11 £9.81 9x042 55 +5 5 5.68 + VAH2.95 

7% 6x016 25+25 4.50 9x028 110 5.68 TOTAL £22.62 

80 VA 3,010 6+6 6.64 6xOl7 30+30 3.75 +p&p£2.05 9,029 220 2.84 
90 x 30mm 3xOl1 9+9 4.44 6x0 18 35+35 3.21 + VAH1.78 9x030 240 2.60 

I Kg 3x0 12 12+12 3.33 £6.66 6x026 40+40 2.81 TOTAL £ 13.64 
Regu latio n 3xOl3 15+ 15 2.66 6x025 45 +45 2.50 

12% 3,014 18+18 2.22 +p& p£I .72 6x033 50+50 2.25 
3x015 22 +22 1.8 1 + VAH1.26 6x028 110 2.0' ALSO AVAI LABLE 3x016 25+25 1.60 TOTAL £9.64 6x029 220 102 
3x017 30+30 133 6x030 240 0.93 Sizes up to and including 5KVA are 
3x028 110 0.72 manufactured to order. 
3,029 220 0.36 
3,030 240 0.33 

The benefits of tLP toroidat transformers For ma il order please make your crossed cheques or postal 
ILP toroidal translormers are only half Ihe welghl and Ileighl 01 their laminated orders payable to I LP Electronics Ltd . Barclaycard/Access 

equivalents . and are available wlIIl IIOV. 220V or 240V primaries coded as lollows ' welcome. Trade orders standard terms . 

IMPORTANT: Regul,lion - All vollages quoted are FULL LOAD . Please add regulalion ligure 10 secondary 

@ 
Post 10 ILP EieCllomcs Lld Graham Bell House Roper Close 

vollage 10 oblain oH load vollage Ca nlcrbury CT? 7EP KCI1l England 

For 110V primary rnsen "0" rn place ol "X" In type number 
Telephone 10t271 , 4778 Telex 960780 

For 220V primary IEurope) insen " I" in place 01 " X" in type number 

For 240V primary IUK l lnsen "2" in place 01 " X" rn Iype number. 

Also availa bl e al Eleclrovalue,Maplin ,T ech nomatic a nd Sarr ie Elec t ronics. 
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Technical 
Training in 
Radio, 
Television and 
Electronics 
ICS have helped thousands of ambitious people to 
move up into higher paid, more secure jobs in the 
field of electronics - now it can be your turn . 
Whether you are a newcomer to the field or already 
working in the industry, ICS can provide you with 
the specialised training so essential to success . 

Personal Tuition and Guaranteed Success 

The expert and personal guidance by fully qualified 
tutors , backed by the ICS guarantee of tuition until 
successful is the key to our outstanding record in 
the technical training field . You study at the time 
and pace that suits you best and in your own 
home . In the words of one of our many successful 
students : "Since starting my course, my salary has 
trebled and I am expecting a further increase when 
my course is completed". 

CITY AND GUILDS CERTIFICATES 

Excellent job prospects await those who hold one 
of these recognised certificates. ICS can coach 
you for : 
Basic Electronic Engineering (C&G/ICS) 
Radio Amateurs 

CERTIFICATE COURSES 
TV & Audio Servicing 
TV, Radio and Audio Engineering 
Radio & Amplifier Construction 
Electronic Engineering* 
Computer Electronics* 
Industrial Electronics* 
Radio Frequency Electronics* 
Electrical Engineering* . 
Electrical Contracting & Installation 
-Qualify for lET Associate Membership 

ICS ~ . . - . 

~ 
Approyed by CACC 

Dtv National Education 
Corporatton Member of AB CC 

POST OR PHONE TODAY FOR FREE BOOKLET 

I Please send me your FREE School of Elec lronlcs Prospectus I 
I Subje c t of In te r e st 

~dme I 
I Addre" I 
I I 
I 

Dept l268 _ I 
ICS· ICS School of Electronics 0 t 622 99 t 1 

160 Stewarts Road ' tAil H ourS I 

• 
London SWS 4UJ -- I ---------------90 

SCARAB SYSTEMS 
141, Nelson Road, Gillingham, Kent ME7 4LT. 

(0634-575778) 

AMATEUR RADIO PROGRAMS 

Cassette & PCB 
Complete package 
Assembled & Tested 

RTTY 
lX.81 
£13.45 
£25.10 
£30.00 

SPECTRUM 
£15.00 
£29.55 
£35.00 

BBC-B £9.20 VIC-20} Prices to be 
PET £7.50 Dragon 32 announced. 
MPTU-1 RTTY/AMTOR terminal unit for use with 
all computer based systems. £69.70. 

Morse Tutor programs all at £5.00 each for:
BBC-B* DRAGON 32* TRS-80* SPECTRUM*. 

MORE BBC. PROGRAMS. 
CW.QSO. Complete Rx/Tx program 
MUL TIFILE. A versatile filing system 
TELL TEX. 21 -page VIDEO MAGAZINE 

£7.50 
£10.25 
£15.00 

All prices include VAT & postage. Please allow 14 days delivery. 

Write for further details of these and other programs. 
WANTED Amateur Radio, Technical & Business software for all 
popular home micro's. 

2 METER 30 WATT LINEAR AMPLIFIER KIT 
Designed for the m90R Multimode or any transceiver hIving 1-3~ watts ourput power. 
Features:- Maximum output with 3 watts drive is 30 watts. Suitable for SSB. FM. CW. Fully RF 
switched or can be operated via PTT line. Built in Receive Pre-amp with gain variable up to 35dB by 
using the popular 3SK88 mosfet. Pre-amp can be switched in as required. Pro-drilled PCS size only 
80 x9Omm. 
The kit consists of all PCB components plus three switches for ··power on··. ··SSBIFM··. ··pr ... "", 
on", two S0239 aerial sockets are also supplied, plus the circuits and full assembly instructions. 
PRICES:- Kit as listed above E29.50. Ready assembled & tested PCB plus the switches & sockets 
£40.00 . . Suitable Die cast box 95 x:iN x33mm £3.00. Suitable black anodized heat sink size 
B7 x l1S x3Smm high & drilled to suit transistor £3.00. 
MOSFETS :-3SKB7. 3SK88 8Sp .ach.3SK4S 6llp. 3SKSl 6Sp,3SKSO 6Sp. SFR84 50p. FET·S:-2N3819 
3Sp, TIS88A 4Sp, BF256 3Sp. 
80LHN FEEDTHROUGH CAPS, llXX1pl:-OOVW 2BA thread 40p each. SOLDER~N FEEDTHROUGH 
CAPS, l!XXJpf 500vw 10 for 40p. SOLDER~N FEEDTHROUGH INSULATORS, 4mm dia. 100 for SOp. 
MARCONI SIGNAL GENERATORS type TFI44H/4 10KHz to 72MHz AM in 11 switched bands 
.ca librated output 2uV to 2V into 50 ohms with internal crystal calibrator. Good condition with copy 
of handbook £SS.OO buyer to collect by arrangement. 
large stamped envelope for lists. Goods returned in 48 hrs. Please add SOp for post and paCking. 

Mail order only or ca llers by appointment 

AIH ELECTRONICS G8A ON, 

20, Barby Lane, Hillmorton, Rugby, Warwickshire. 
Tel: Rugby (0788) 76473 or Eve 71066. 

LOSING DX? 
RARE OX UNDER ORM: DIG it OUT with a Tunable Audio 

Notch Filter, between your receiver and speaker, BOOSTyour 
DX/QRM ratio, 40dB notch, hear WEAK DX, £16.40. 

ANTENNA FAULT7 Poor reports? Check FAST with an An
tenna Noise Bridge, MEASURE resonance 1-150MHz and 
radiation resistance 2-1000 ohms, GET answers - MORE DX, 
£19.60. 

MSF CLOCK, atomic Date, Hours, Minutes, Seconds, £72.70. 
CRYSTAL CALIBRATOR. lMHz, 100, 25KHz, £28.20. 
V.LF.7 EXPLORE 10-150KHz, Reciever £21.20_ 
FREE "See how rich you are" graph with Aug/Sept order, each fun-to
build kit includes all parts, printed circuit, instructions, case, by·return 

postage etc, money back assurance, GET yours NOW. 

CAMBRIDGE KITS 
45 (PW) Old School Lane, 

Milton, Cambridge. 
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ORAE 3 WAY 
VHF ANTENNA SWITCH 

inc. VAT 

A 3 way antenna switch for VHF 
and UHF frequencies. 
Insertion loss at 2m. < 0·3d8 
VSWR at 2m. < 1: 1·2 
VSWR at 70 cms <1: 1·6 
Power Rating 250 watts 

SSTV Receiver - Available Autumn. 
Price - UNDER £200. 

Plug-in Transmitter Module available 1984. 

PRICES OF THE COMPLETE RANGE 
VHF Wavemeter 
4 Amp 13.BV PSU 
6 Amp 13.8V PSU 

12 Amp 13.8V PSU 
24 Amp 13.8V PSU 
Morse Tutor 
3-way VHF Switch 
24 Amp 16.5V Transformer 

£27.50 
£30.75 + £1.50 carr. 
£49.00 + £2.50 carr. 
£74.00 + £2.50 carr. 

£105.00 + 0 .50 c arr. 
£49.00 + £1.00 carr. 
£15.40 + £0.50 carr. 

£25.00 + £2.50 carr. 

COMMERCiAl UNITS -
Please enquire for details 

* DC-DC Converters * Switched Mode PSU's * Regulated Battery Chargers * Uninteruptable Power Supplies * Custom Bui~ PSU's 

ALL PRICES INCLUDE VAT 

Daw •• end li_i'ed ~.:!.::!.1 Delivery normally from stock bUl please all olJlJ up tQ 28 days for delivery. 

The Sanderson Centre, lees lane, Gosport PO 123Ul Gosport 20141 

LOW COST PROFESSIONAL TEST INSTRUMENTS 

Write or phone for ill ustrated 
test inst rument catalogue and price 

list ~ 
Black Star Ltd. f o . " •• J1 . ", ~."", 
9A, Crown Street .C),o • .J·",c • b~'. 

St. Ives, Huntingdon 
Cambs. PE17 4EB 
Tel : (0480) 62440 Telex 32339 

__ -~THE AMATEURS PROFESSIONAL SUPPUER~ 
--':- ~ ~ -- --"" TRIO / ICOM / YAESU / LAR PRODUCTS c. -- = i ---::: ~ -=c- -

BE SURE 

WITH TI-IE _ ~ ~ 
NOISE BRIDGE 

Price £36 .. 95 inc VAT P&P £2 

L_~~;.;:::; ANTENNA TRAPS 
section '8' 

CENTRE FED TRAP DIPOLE FEEDER -------{jj;,y< ·:::·-:r-""'---1 
~,,\ , .. , 
r' ~; 

Three Types ./ I ~ ' • • 

14MHz Traps Cover 2 Bands 7 . 0 - 14MHz "INVERTED L" MARCONI ANTENNA 
7MHz Traps Cove r 5 Band s 3 . 5 - 30MHz 

3.5MHz Traps Cover 6 Band s 1. 8 - 30MHz 

PRICE inc VAT SINGLE £ 9 95 Per PAIR £16 - 95 P& P £2 

HEAR MORE 

WITH TH E ... 
S WL. OMNI.MATCH 

I 

Price £39 .. 95 inc VAT P&P £2 

LEEDS AMATEUR RADIO 27, Cookridge Street, Leeds. LS2 3AG. le I. 452657 
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SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 34 pence 
per word (minimum 12 words!. box number 60p extra. 
Semi-display setting £11 .20 per single column centimetre 
(minimum 2·5 cms). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed "Lloyds 
Bank Ltd". Treasury notes should always be sent registered 
post. Advertisements, together with remittance should be 
sent to the Classified Advertisement Dept. , Practical 
Wireless, Room 2612, IPC Magazines limited, King's Reach 
Tower, Stamford St., London, SE1 9LS. (Telephone 01 -261 
5846). 

Whilsl prices o/goods sholVn in 
adverlisemenls are correCl at 
the lime 0/ closing/OI· press, 
readers are advised to L'heck 
with lhe advertiser both prices 
and availability a/goods be/ore 
ordering from lion-current issues 
o/the magazine. 

Software 

'ORIC, BBC ELECTRON programs: Morse Tutor £4.50. i Locator gives distance. hearing. points h.andles Lat/Long. 
ORA. OTHL codes £4.50. BBC RTrY £5. Vomek Software. 
T. TUOWELL. II The Ddl. Stcvcnage. Herts. 

SINCLAIR SPECTRUM TAPES containing 4 morsc code 
tutor programs and ORA locator with Europea n map. £3.50. 
Jones. 04SWH. 8 Cowpcr Road. Wonhing. BNI I 4PD. 

BBC 'B' PROGRAM: calculates formulae listed R.A.E. Ex
amination Manual: Casse tte £8.50. HUGHES. Can-y-Gwynt . 
Flint Mountain. Clwyd CH6 500. 

~ 
Presents the 48J( Spectrum MorseMor (can supply 
161<). Menu driven. Large vocabulary of 5 letter 
words. S-Ievels of difficulty, 8-speeds, 35 prese!ectttd 
tones plus morse game. Also 48K Spectrafile totally 
user defined. 32K data storage both £!i inc post lit 
pacl<ing. To :-

R. GIERELO (GM8 RLEI 
1 Rowan Piece, Dundee, DD3 OPH. 

Trade enquiries welccme. We are also looking for 
original debugged programs for most micros. Phone 
R1cky 0382 88232. 

Receivers and Components 

VHF CONVERTER. 45-220MHz (Varicap) 28--30MHz tun
able IF olp £8.50. Satellitc TV receiving equipment available 
at reasonale prices. SAE data, lists. H. Cocks. Cnpps Corner, 
Robertsbridge. Sussex. Tel: 058083 317. 

RADIO CANADA, Peking. Australia, Voice of America. A 
Vega 206 (6 xSW/MW/LW) pulls these and dozens more. 
£23.45. Year's guarant ee. Rerurn despatch. Corrig.m 
Radiowatch. Building 109. Prestwick Airpon. KA9 2RT. 

NOW OPEN IN NEWCASTLE 
For the best in Electronic Components, 

Test Equipment and Accessories. 
MARLSOROUGH 

ELECTRONIC COMPONENTS 
15 Waterloo Street, Newcastle NE1 4DE 

Tel. 618377 
Open 9am-6pm Mon-Sat - Easy Parking 

Stockists of: 
Transistors, Resistors, Capacitors, I.C. Diodes, 

Electronic Books, Etc. 

BOURNEMOUTHIBOSCOMBE. Electronic components 
specialists for :n years. Forrestcrs (National Radio Supplies) 
latc Holdcnhursl Rd. now at 36. Ashlcv Rd .. Boscombe. Tcl. 
302204. Closed Weds. -

Ex-Govt transceiver type A40 complete station in used condi
tion £11. Telephonists headset & mic (sound powered) new in 
box £4.110. Basic oscilloscope unit 2#N AC contains X & y 
amps, all solid state. size 14"x7" xS", tube dia S", most units 
have tube bum mar1<.s £15.00. Aircraft mounted 3Sm/m camera 
contains precision mirrow, lens. small 24V motor etc. £10.00. 
24V ni-<ad banel\' contains 20 x 0.4 A/H cells (new) £7.00. 
CCTV cameras sold for spares 120. 24V n"cad banel\' contains . 
l\J U type cells. used condition £10.00. Stomo type ~UlIJl 
banel\' contains 9 x 225 MA/H 0 .00. Pye PF70 banenes 

~·~Jilz ty~ ~~ILra~z;~rft!j!l~~I~~O~~-g~:. "J~a~~~ 
large packs mi~el1aneous electronic equipment ava~able to 
callers £25. All goods are surplus ex-minstry. 

A. C. aECTRONICS Tel. 0532 496048 after 6.30 pm 
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RTTY - COMPUTER INTERFACE 
Interface your receiver to your computer's serial 

Input Output port. 
PL 1 - Modulator/demodulator. 170 Hz shift ccm 

tone transmit and receive. 
Kit ... .. £13.50 Built and tested £16.50 

FP1 - Two channel active fitter and power supply 
regulator tor Pl1 . Requires 15 - 0 - ISv 6VA 
transformer. 
Kit . . .... £725 Built and tested £10.25 

Please add SOp P&P to orders. 
Further details SASE to: 

PNP COMMUNICATIONS IProp. P. D. Simmons) 
62 law .. A.enue, NEWHAVEN. East Su .... BN9 9SB. 

CRYSTALS Brand new high-precision . You benefit Irom 
very large stocks held for industrial supplies: All no!mal ~re~ 

~lc'3~i~.S'l t!gu~3~je;: ~~~ign~~~. ~3~;~~~trf9i~~ 4~0: 
5 .06.0· 7 ·0 : S·0. 9 ·0 . 10 ·0. 10 ·7. 12 ·0 . tS·O. t6 ·0. tS ·O. 
20 .a 38 .6667 MHz, £3·35. Selected freqs stocked !n 
Glide'r . Marine and 27 MHz bands. ,!,nv fre.q made 10 order In 

8 weeks from £4_50, 2-3 week servlc~ ava ilable. 
CB Beat "Bleed-Over" with ou r speCIal 10.695 MHz. 7 kHz 
BW. He 1 B/U Filters £4_00 ea.ch. Quantity discounts. Many 

~?:~!~I:;,~t.~~~~~oJ 5~ ~~~s~E7i~·tS. 
P. R. GOLLEDGE ELECTRONICS 

G3EDW, M.rriott, Somenet, TA18 SNS_ 
TeI: 0460 7371B 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABIUTY MINIATURE FILM RESISTORS 5% 
lW E24 Series O.SIA-lOMO. IExcept 7M5~lp_ 
O.12SW El 2 Series IOR 10 1MB-2p. O.SW El2 Series 
IAO 10 IOMO.- 1Ip. 1.0W El 2 Series lOA 10 IOMo-Sp. 
!W Metal Film El2 Series IOR to IMO SO/_2p. 1°k-3p. 

CAPACITORS. 
SUBMINIATURE Ceramic E12 l00V 2 % 1.8pf. to 47pf.-3p. 
2% 56pf. to 330pf.-4p. 10% 390pf. 10 4700pf.- 4p. 
Plate Ceramic SOV Wkg, Vertical Mounting. 
El2 22pf. to 10OOpt. & E6 lK5pf. to 47Kpf.- 2p. 

~;~i.t~~5,Pol~Oe2·2t.er ~~~~ W~~7Vert~cal .~unt~fdS.-4P' 
O.I- Sp. 0.15 & 0.22-6p. 0.33 & O.47- 8p. 
0.68-11p. 1.()-1Sp. 1.5-20p. 2.2-22p. 

ELECTROLYTIC_ Wire Ended (Mfds/Voltsl. 
0.41150 Sp 22nS 6p loonS Jp 410n5 lip 
1.0150 5p 22150 6p 100150 Bp 470/40 16p 
21150 Sp 47116 6p 220/16 Bp 1!XIJ/ 1S ISp 
4.7150 Sp 47125 6p 220125 Bp HlXI125 2Sp 
10150 Sp 411".,0 6p 22tl15O lOp HIXl /40 35p 
22116 6p 100116 Jp 410116 IIp 2200116 . ZOp 

TANTALUM BEAD SUBMINIATURE ELECTlIOLYnCS. 
o. t. 0.22. 0.47. 1.0. 2.2 @ 35V 11< 4.7 @ 6.3V-14p. 
4.7/ 16V & 25V- 1Sp. 10116 & 22/&-20p. 10/25-29p. 
'0135V. 221t6V. 47/6.3V. 68/3V 11< IOO/3V- 30p. 
15125, 22 / 25, 47110-35p. 4711 &-80p. 220/16-£1.20. 
Polystyrene 63V Wkg. E12 Series Long Axial Wires. 
10 pf. to 820 pf.-3p. 1000 pI. 10 10.000 pf.-4p_ 
TRANStSTORS. 
BC107l8 /9 12p 
BC147/8/9 10p 
8ClS7/8/9 10p 
SC547C/8C/9C 7p 
BC557C /8C/9C 7p 

SCt82L 
BCl8<1 l 
BC212l 
SCY70 
BF195 

Bp 
Bp 
Bp 

lSp 
lOp 

BF197 10p 
BFY50/51 /52 20p 
8FX88 25p 
2N2926 7p 
2N3055 sOp 

8 Pin D.IL Le's 741 Op/a mp.-18p. 555 Timer- 24p. 
Holde rs 8 Pin-9p. 14 Pin-12p. 16 Pin-14p. 18 Pin-16p. 
24 Pin-22p. 28 Pin-25p. 40 Pi, __ 30p. 

DIODES Ip.i.v.lampsl. 
75/2SmA lN4148 2p 1250/ 1A 
lOO/ lA 1N4002 4p 400/3A 
80011 A 1N4006 6p 601l.5A 
l000/ lA lN4007 7p 30/ 150mA 

ZENER DIODES. 

BYl27 
lN5404 
5 1Ml 
AAY32 

lOp 
14p 

Sp 
12p 

E24 Series 3V3 to 33V 400mW-Sp. lW- 14p. 
LE.D:. 3 mm. & 5 mm. Red-10p. Green. YeUow-14p. 
Grommets tor 3 mm.-1Ip. Holders tor 5 mm.-2p. 
FUSES. 20mm. Glass. lOOmA 10 5A. O.B.-sp. AlS-Sp_ 
VOLTAGE REGULATORS +. 5V,8V. 12V. 15V l00mA.- 35p. 
5V, 8V. 12V, 1SV. 18V & 24V, lA-S5p. 
PRESET POTENnOMETERS. 
50mW & lW l00A to lMo-7p. 

PAIRS BATTERY SNAPS ~6p. PP9-12p. 

THE C.R. SUPPL V CO. 
127, Chesterfield Road, Sheffield S8 ORN. 

V_A_ T. Inclusive Prices, Postage 15p 
(FREE over £5_00) 

ELECTRONiC BARGAIN 
SUPPLIES 

MINIATURE TRANSISTORISEO BFO UNIT. 
Enables you to receive c. w. and S.S.B. fIansmission. Fully 
transistoriseO (tunable) . Very compact. Frts anywllere. Single 
hole FIXing. Brand new with fitting instructions. £6.95. pp 5Op. 
LIGHTWEIGHT HEADSETS (GM release) . Brand new 600 
ohms impedance. A bargain at £3.50. pp £1 .SO. 2 pairs lor 
£7.50 post tree. 

THE GOVERNMENT SURPLUS 
WIRELESS EQUIPMENT HANDBOOK 

Gives detailed information and cirQJ~ diagrams lor British and 
American Government Surplus Receivers. Transrritters and 
Test Equipment etc. Also suggested modification details and 
improvements lor surplus equipment. Incorporated is a Sur
plus/Commercial cross referenced valve and I1arIsis\nrs glide. 
The standartl reference work in this field. Only £1.50 p.p. 
£1 .SO. No VAT on books. 

HALF-PRICE TRANSFDRMER SALE. TYPE 1. Midget damped 
type. Input 2OO/25Ov. 50 cls. Output 250-25OV. 6Oma. Price 
£2.50. P&P £1.50. 2 for £7.00 post free. TYPE 2. Uprighl 
mounting, fully shrouded . 425-Q-425v. 2OOrna. 6.3v. at 43. 
C.T. plus 6.3v at 43. Plus 5v at 3a. ShOuld be £25.00 each. 
OUR PRICE £6.00. P&P £2.50. Ideal for valve Ir.rlsmi1ters and 
power amplifiers. TYPE 3. 450-(}-45()v. 2OOma. 6.3v al 4a. 
C.T. 5v at 3a. Should be £25.00. OUR PRICE £6.00. P&P 
£2.50. Ideal for valve lransmitters and power amplifiers. All 
ABOVE TRANSFORMERS HAVE MAINS INPUT, ARE BRAND 
NEW AND FUllY GUARANTEED. Trade enquiries welcome. 
GENUINE AFV TANK HEADSETS AND MIKE £3.50 per pair. 
p.p. £1.50. 2 pairs £1.50 post tree. All headphones fitted with 
ex-minislly plug. Standard jack plugs available 25p each. 2 lor 
4Op. Headphone extension sockets available at 25p each. 2 lor 
4Op. Impedance 600 ohms. All headphones in good condition. 
SCDDP PURCHASE. PYE POCKET PHONE RECEIVERS. Type 
PF1 nomnai freq . 450mHz. Supplied in used condition less 
battery. £4.50 each. Care. £1 . 210r £9 post free. 410r £16 post 
free. 
PYE POCKET PHONE PR DATA AND INSTRUCTIONS. Coo
tains cirQJ~. layouts. operating and modification details lor 
amateur use etc. £1.50 post free. 
New release 01 MDDERN DYllAMIC MO'IIM6 COl\. IMtIIll
PHDNES. 200 ohms impedance. Switch in/XIrpor;iled. WrtIl 
lead and DIN plug . Used but niCe condition. 3 designs of case 
housing . Price one mike our choice £2 plus SOp p.p. Bargain 
offer all 3 mikes £4.50 p.p. £1. 
STEEL SDUND TD UGHT UNIT CASE. Drilled tor controls etc. 
Smart appearance with blue hammer finish. 17Bmrn x 15Bmm 
x 62mm. Useful for housing many other projects. Price 
£2.25. P&P 75p. 
MINIATURE MAINS TRANSFORMER. Mains input. OtJlpu 
S-Q-V. 250MA. 9Op. P&P 35p. 2 for £2. PosI free. 10 for 
£8.75. Post free. 
FERITE RDDS. of' lOng . 5/16ths diameter. Packs of 10 £1 .35. 
P.P. SOp. 10 packs (100 rods) £10. Care. £2.50. 
BULK BARGAIN TRANSISTOR MDID/CASSETTE SERVICE 
PACK. Contains at least £25 worth of new fIansislor radio and 
cassette spares. loads of those hard to obtain components and 
spares induding hardware. Ideal for the radio service engineer. 
ONLY £6.50. P.P. £1 .SO. Double Pad< £12.15 carLlree. 
GENUINE EX-GDVT CDl1-'PSIBlE AERIALS. A fully adjustable 
highly efficient whip aerial in 5 sections. length 11 metres. 
Closed 300 mm. Copper plated sections. As used on Ex Govt 
Manpacks. Bt31d new in makers boxes. £2.50 each. p.p. 75p. 
2 for £5 post free. Aerial bases for same. £2.75, P&P £1 .25. 

HAVE VDU SEEN THE GREEN CAT7 1000·s of new com
ponents, radio , electronic. audiO at unbelievably low prices. 
Send 60p for catalogue. 
GOVT SURPLUS LIST 6Op. 
VALVE UST. Valves from 1925l!l1980. Many obsolete types. 
Modem TV, radio and lransmittilg valves. Send 6Dp. Or £1 
(Refundable on purchase) for all three. 

WE· SELL VALVES DF ALL TYPES. Please send SAE for your 
requirements. 
Try a JUMBO PACK. Contains fIansistors, resistors. caps. 
pots. sw~ches , radio and electronic devices. OVER £50 
WORTH FOR £11 .00. Carriage and packing £2 .SO. 

Please add 15% VAT to all orders 
Including carriage and PP. 

JYiy.Bl'§ lfJBff"Vv/Jif; '.[/gy}t;!:k5J 
D81I1. NI, lV1. HII9" StmI, lHdl LS27EA. Ttl: (0532) 
452045. Retail premrses at abcM1 address (opposne Corals) 9 
l!l 5 Mon to Sat Sundlly 10 l!l 1 by appoinlTr1ent GDVT. 
SURPlUS ITEMS ALWAYS IN STDCK. 
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Equipment I Personal For Sale 

DUAL TRACE OSCILLOSCOPF. Scopex 4DIOA IOMH Z 
Bandwidth 3% acc uracy. Tv field; trigge r includes Unip robc CHRISTIAN SIN(;LES HOLIDAYS. Weekend hOllscparties. L1ST·A-RIG. !\ scrvil'c llfkn.·d by G3RCQ Electronics ,;, 
Tig'h\OOod manual. Boxed imaculalc £1 ~5. REGULATED Friendship cuntacts nationwide. CFF. Dep!. B89, Eden- inlrodllL"c buyers <lnd se lle rs of USl:d ,lInalL'Ur equipment. 
POWER SUPPLY Eagle RP230 0-30V DC 0-1 AMP Boxeel thnrpc, Doncastcr. Buy ing? it s free . just se nd an S.A.E.; se lling/want ed? se nd 
perfect. Tc\.I'l\-<r19 9102 after 6 pm. S.A.E . for th: tails on how 10 jo in the fa st growing list. List-A-

Aerials 
Rig is se nt and upuat cd daily . No wait ing. no deadlines. 

Courses List-A-Rig. (PW). 6 ) Ct.'c il Ave nu e. t-Inrnchun:h, ESSCli: 
RMI1 2N A. 

COPPER AERIAL WIRE 14swg hard drawlI 711' £5.511. 140' 4 
£B.90 inc. VAT. Postage £1 .75. T.M.P. E lectronic Supplies. 

N I<:W!! Scientifically prcpart.!tl courses to get you through the OSCILLOSCOPE. Telequipmcnl C4 Dual-Beam. £120 ono. 
Unit 27. Pinfoh..l Workshops. Pinfold Lanc. Uudky, Clwyd. - (1I -77 I 7460. 
North Wales R.A .E. t.!xa minations. 01 ·346 85<,17 for free bookle ts. 

G2DYM AERIALS CALL SIGN BADGES professionally engraved, by return of 
<.:UNQUER TH E CHIP . .. Maste r modern e lect ronics th e pos!. £1.50 cash wilh order. (Slalc name and callsign). 

TRAP UNI-POLES PRACTI CA L way by SE EIN G and DOI NG in your own Aylmer-Kclly (P). 2 Pickwick Road, eor.;ham, WillS SN 12 
9Bl . 

OR TRAP DIPOLES 
homC' . W rit !,,! fo r your frcc colo ur brochure now to British 
Na tional Radio &. Electronics School. Dept. C l . Reading, 

Data sheets, Large SAE. Bc rks RG I 1 BR. POWER PACK 12 volt. 12AH. DC. Portable. Recharge 
mains or ra r. £45.50 carriage £3 . Access. S.A.E. Icallct. 

Aerial Guide 75p. ADVANCED BATIERY SYSTEMS, Soulh Side, King 
Callers By Appointment Tel. 03986-215 

Books and Publications 
Georg. V Dock, Newham . London EI6 2PA. 

G2DYM; Uplowman, Tiverton, Devon. 

AERIAL WIRE, Hard drawn Copper 140ft 14swg £6.90.:;() WORLO RADIO TV HANOMOOK 1983, delivery expecled 
AMATEUR EQUIPMENT boughl and sold. Cash wai ling. 

metres 16swg £5 .90 including postagc. S. ,\t. T<l1h:.ll11. I laic February. lntmdut·tllry price indud~s first class lelter post 
Contact: G3RCQ, Hornchurch 55733 evenings. 

Orchard Way, Fontwe ll . Arumlcl. W. Sussex . urxll1 puhliC<ltitUl. Send £ 12.10 (Ir Acccss/Vi.'\a numher· to: 

~,\~, ~ERIA.I. WIRE. Strong PVC ctlvcn.:d COrpl'f - Pointsca, 25 WI..'Slgalc, North Rawick. East Lothian. CATRONICS VISUAL I}ISPLAY UNIT C0310 an<l RTry 

£4.40 inc. Pust. w. 11. \Vl's ll ;lk~, C· I.lwhm . Il oJ.;wort liy. Terminal Unil CTIOI. As new £100 and £65 respectively. 

OI.'VOIl. ELECTRONICS BOOKS_ Intcmational publishers, lowest 
Ring Alsagcr 3045. 

AERIAL BOOSTERS rates. Ask li st. Busin ess Promotion. J 76 Lajpatrai Market 
Next to the 18t fitting Delhi, India. 

PLEASE MENTION B45H/G-UHf TV, gain about 2Odbs, Tunable over Ihe complele 
UHF TV band. PRICE £8.70. 
BII-VHfIfM RADIO, gain about 14dbs, when on the oH AIRCRAFT COMMUNICATIONS IIANOBOOK (UKI PRACTICAL WIRELESS pDS~ion connects the aerial direct to the radio. £7.70. Europc ) including spot MF. HF, VHF, UHF, Frequencics. 
All BODSter.; we IT1Ike worlc off a PP3!11OOplllf22 type banery Mililary & Civi l Airports. Air Traffic Control Centres. Long WHEN REPLYING TO or 8v to 18v DC. P&P lOp PER ORDER. Range Station.">, Meteorological Broadcasts. Broaul'ast Times, 
ELECTRONIC MAILORDER L TO, 62 Bridge S~ Ramsbottom, Navigalion Ut:aro rls. Co-ordinates, Callsigns. Maps, etc £7.50, ADVERTISEMENTS Lines BlO 9AG. Te110706821 3036 pip £1. PLH ELEcrRONICS. 70 Vallis Road. Frome, 
AccessNisa Cards Welcome SAE lea~e!S 

SOll1t'rsl'! BA 11 .lEJ. 

Service Sheets 

-

TIS 16 CHURCH ST., LARKHAU .. LANARKS ML9 1HE BELL'S TELEVISION SERVICf~~ for service sheel' on 

UNIQUE COLLECTION OF SERVICE SHEETS & MANUALS Radio, TV, etc .. £1.25 plus SAE. Service Manuals on Colour 
TV and Video Recorder.;. prices on request. SAE with 

Manuals from early '30s to latest issues. Copies of out-of-print manuals obtainable enquiries to B.T.S., 190 Kings Road, Harrogate. N. York-

nowhere else. We even produce our own service sheets and manuals as well as shire. Tcl. (0423) 558~5. 

stocking all other published service sheets. £5,000 video manuals alone in stock. G8, 
A823, early Autovox or Tyne @ £7_50 each (CTVs). 

Complete full size sets any published s/sheet £2 + I.s.a.e, 30,000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE except CTVs and Music Centres from f3 + I.s.a.e. 

f.co~O~~Ve~d~oo9::~siI~;,~r.;£3~ooCa;ra~:di:~o~e,! Sole stockists of all TV and VCR Repair Manuals. Complete inexpensive diagram 
collections TVs, VCRs, etc. Repa ir data and circuits almost any named TV or VCR ~!. t~~~rOX~i~b~. ~~~~c iPcl~~~itS w~-:· i~~~oe1~: ~i~ 
£8_50_ n~~t ~;~cB::~ ~'~e~~~~Ail ~~h~ ~~~:t~l1r~~~I:~~Alr~~:et~ 
lafl3e s.a.e_ brings full details our unique technical publications, plus any requested £3.00 except colour. SAE please. Old Valve Radios £3.00 + SAE 

9 x 3. quotations, plus free 50p magazine. c. CARANNA, 
FOR FAST QUOTES - PHONE 0698 883334 71 Beaufort Park, London NWll 68X. IMail Orderl. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next avai lable issue of Practica l Wireless for ..... ... .... .. .... ... ...................... 
insertions I enclose Cheque/P.a. for L . .. ... .... .... ... .... .. .. . ... .. . ....... 

(Cheques and Posta l Orders should be crossed Lloyds Bank Ltd. and made payable to Practica l Wireless). 

NAME ....... ... ....... ..... .... ... ... .... ..... ... ... ........ .. ... ... ... ... .... . . ................... .............. ....... Send to: Classified Adve rtisement Dept. . 

PRACTICAL WIRELESS 
Classified Advertisement Dept.. Rm 2612 

ADDRESS .. .... ........ .. . _ .. _ .. _ .. ... ...... ... ... .. . , ... ... ....... .... ... ........... .... .... ........ .... .... ... ..... King's Reach Tower, Stamford Street.. 
London SE1 9LS Telephone 01 -261 5846 
Rate 
34p per word, minimum 12 words. 

.. ... ..... .. .... ... ... .. .... .. . ... ........ .. .. .. .. .. . .. .... .... .... ........ .. ....... ........... ......... .. .. Box No. SOp extra . 

Company ' ~ gi s t ered In England Registered No. ~ 3626 . Regis tered OHi ce : King 'S Reach Tower. Stamford SlIcet . London S E 1 9L5 . 9/83 
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Veteran and Vintage 

OVER 200 RADIO'S 1920s-1950s. SAE for list. Valve Radio's 
etc repaired, restored. Radio Vintage. 250 Seabrook Road. 
Seabrook. Hythc. Kcnt. cnl 5RQ. Phone (0303) 30693. 
Anytime. 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All types 
considered - Must be new. Send detailed list - Offe r by return 
- WALTONS, 55A Worcester Street, Wolverhampton. 

P.P.C. VHF PANEL N230 for Falcon chassis RC4 FAM 
(c.1958). Tel: Ravtningham 364. 

Miscellaneous 

J" ... 8J PW7. WRI6 5 £1.90. WRJ66 £3.33 I 
RTTY with ZXSI WRI67 £3.98 

July 8J PW7. WR168 £1.72, WR I69 £1.97 
Marchwood WR 161 £2.06 

Postage for the UK Add 35p postage and packing to complete 
order. Europe 70p. SEND SAE FOR LIST. 

Cash with order please 

PROTO DESIGN 
14 Downham Road. Ramedon Heath. 

BiUerlcay. Eosa. CM11 1PU. Tel. 0288-710722 

THE SCIENTIFIC WIRE COMPANY 
811 Fo_ Road. London Ell. Tetephone 01-531 1568 

ENAMELLED COPPER WIRE 
SWG 
8 to 34 

35 to 39 
40 to 43 
44 to 47 
48 

11b Boz 40z 
3.63 2.09 1.10 
3.82 2.31 1.27 
6.00 3.20 2.25 
8.67 5.80 3.49 

15.96 9.58 6.38 

20z 
0.88 
0.93 
1.61 
2.75 
3.69 

SILVER PLATED COPPER WIRE 
14 to 30 9.09 5.20 2.93 

TINNED COPPER WIRE 
3.97 2.41 1.39 14 to 30 

FluKcore 

1.97 

0.94 

Solder 5.90 3.25 1.82 0.94 
Prices include P&P VAT. Orders under £2 add 20p. 

SAE for list of copper and resistance wire. 
Dealer enquiries welcome. 

VALVES 6AV6 0.85 SLD20 
6AX4GT un 6KG6A 
6AXSGT 1.3(1 6Q)G 

Al(lj5 1.411 tA3 OB5 6BA6 0.55 6SA7 
A2293 8.80 lL4 0.50 6BE6 0.00 6SG7 
QQV03-2SA lRS 0.60 6BG6G 1.00 6SJ7 

36.50 lS4 0.4S 6BJ6 1.3(1 6SK7 
QQV06/40A lSS 0.45 6B07A 0.85 6S17GT 

16.10 lT4 0.45 6BR7 4.80 6SN7GT 
QV!ll·12 4.20 1U4 0.110 6BW6 6.20 6SR7 
SP61 1.80 lX28 1.40 6BW7 1.80 6Sm 
TI21 23.111 2021 1.10 6C4 0.50 6V6G 
Till 18.50 1.85- 6C6 0.55 6V6GT 
U2S 1.15 2K2S 16.95 6CH6 8.20 6X4 
U26 1.15 24.50' 6CL6 2.75 6X4WA 
U27 1.15 2X2 1.15 6C'N4 8.50 6XSGT 
U191 0.85 3A4 0.70 6CXB 3.80 6Y6G 
U281 0.70 3AT2 2.40 606 0.70 6Z4 
UJOI 0.65 306 0.50 6Ri 1.00 7B7 
U600 11.50 3022 23.00 6RiGB 1.10 BB NB 
UlIOl 0.00 3E29 19.00 6F? 2.80 9D2 
UBC41 1.20 3S4 0.00 6CYS 1.15 906 
UA8C80 0.75 4832 18.25 6F8G 0.85 IOC2 
UAF42 1.20 S81254M 16.00 6FI2 1.50 10FI8 
UBFIIO 0.70 SB12SSM 14.50 6FI4 1.15 IOP13 
UBFB9 0.70 SBI258M 12.50 6FIS 1.3(1 1lE2 
UCC84 OB5 SC22 29.00 6FI7 3.20 12AS 
UCC8S 0.10 SR4GY 1.20 6F23 0.75 12AT6 
UCFIIO 1.30 SU4G 0.75 6F24 1.75 12AT7 
UCH42 1.65 SV4G 0.75 6F33 10.50 12AU7 
UCHBl 0.75 SY3GT 0.95 6FH8 4.20 12AV6 
UC182 0.95 SZ3 1.!il 6GAS 1.95 tZAX7 
UF41 lJ5 5Z4G 0.75 6GH8A 0.95 12BA6 
UFIIO 0.95 SZ4GT 1.05 6H6 1.00 t2BE6 
UF8S 0.95 613011 0.00 6J4 1.35 t2BH7 
UL84 0.95 6AB7 0.70 6J4WA 2.111 12BY7A 
UMIIO 0.90 6AC7 1.15 6JS 2.30 12C8 
UM84 0.70 6AGS 0.00 SJSGT 0.00 12El 
UY82 0.10 6AH6 1.15 6J6 0.65 12JSGT 
UY8S OB5 6AKS 0.65 6J6W 0.00 12K7GT 
VR10S/JO 1.25 6AK8 0.00 SJE6C 2.95 12K8GT 
VRl50130 lJ5 6ALS 0.00 6JS6C 2.95 12Q7GT 
X66 0.95 6ALSW 0.85 SJU6 5.85 12SC7 
X61M 1.70 6AMS 4.20 6K7 0.80 12SH7 
XRl-6400A 6AM6 1.50 6K06 4.50 12SJ7 

125.00 6ANBA 2.!il 61.6M 2.80 12S07 
Z759 19.00· 6AQ4 3.40 61.6G 2.50 12SQ)GT 
Z749 0.75 6AGS 1.111 61.6GC 2.65 12Y4 
Z800U 3.45 6AQSW 1.80 61.6GT 1.25 1303 
Z801U 3.75 6AS6 1.15 6L7G 0.65 13DS 
Z803U 16.00 GAT6 0.00 6UB 0.70 1306 
Z9I11T 2.45 6AU6 0.00 6LQ6 2.95 14S7 

SUPERB INSTRUMENT CASES by Bazcl~. manufactured 
from PVc. Faced steel. Vast range. Competitive prices start at 
a low £1 .50. Punching facilities at very competitive prices. 
Supplicrs only to Industry and the Trade. BAZELLI. (Dep!. 
No. 25). Se Wilfrid' s Fowldary Lane. Hahon, Lancaster L.1.\2 
6LT. 

WAVEGUIDE, FLANGES & DISHES. All standard sizes & 
alloys (new material only) from stock. Special &iz. .... \<r order. 
Call EARTH STATION~. 01·228 7876. 22 Howie Streel. 
London SWII 4AR. 

LOG BOOKS why pay top prices. quality produCl5 for only 
£1.50. SAE with any enquiries. M. BOLT. Box 8. Mirlield. 
Yorks (112 Leeds Road). 

QSL CARDS, printed to your own design on white or 
coloured glo... card. Send for samples. THE NUTLEY 
PRESS. 21 Holmethorpe Avenue. Redhill, Surrey RHI 2NB. 

A VIATION FREQUENCY LISTS (Europe) 384 pages£).75 
pe r copy. AOS l PW). Wes t London Building. \vhili~ 

Wa it ham Ac: rodrom e. Mi.tid t: nhcad, SL6 3MJ. Tcl. (0628 
82) 5362 . 

BliRGLAR ALARM EQUIPMENT. Ring Bradford (0274) 
308920 for o ur catalogue or call at our large showrooms 
opposite Odsal Stadium. 

RTTY PROGRAM FOR BBC. Split screen. type ahead, cw 
idem. real time clock. Cassette and instructions £7.50. P. 1. 
HARRIS (G3WHO). 10 Applcby Close. Great Alne . 
Alrc:;ler. \\'<! rwickshire. Td. (07898 1) 377. 

FREE CATALOGUE' 

MORSE CODE PREPARATION 
RECEIVING 
Cassette A: 1·12 wpm tm amateur radio examination. 
Cassette B: 12-25 wpm for professional examination prepara
tion. Each cassette is type COO. 
Price each cassette (including bookletsl £4.75. 
SENDING 
Morse key with separate banelV (PPJI - driven solid-state 
oscillator and sound transducer produces clear tone for 
sending practice. 
Price of key with oscillator £10.50. 

Price includes postage etc. Europe only. 

MH ELECl1\ONICS (Dop! PWI 
12 Longohor. Way. Mihon. 

Portsmouth P04 aLS. 

When replying to Classi
fied Advertisements 
please ensure: 

IAI That you have 
clearly stated your 
requirements. 

IBI That you have en-
closed the right 
remittance. 

OUR GREAT NEW ILLUSTRATED CATALOGUE IS 
PACKED WITH INFORMATION ON SUPERB QUALITY, 
PROFESSIONAL BURGLAR ALARM EQUIPMENT 

(C) That your name and 
address in written in . 
block capitals. and 

~'~ AT UNBEATABLE PRICES! 
ID) That your lener is 

correctly addressed 
to the advertiser. 

SEND SAE OR PHONE NOW FOR YOUR COpy 

_ T1IEFCHECK IIIRilAR A MAIN WIll ALARM O-I-Y SYSTEM IlIt<rC1t(OI DISTRIBUTOR 

A.O. ELECTRONICS 
DEPT. PW 
217 WARBECK MOOR 
AINTREE LIVERPOOL 
L9 OHU/051-523 8440 

This will assist advertisers 
in processing and des
patching orders with the 
minimum of delay. 

0.70 19AGS 0.85 
2.70 19G3 11.50 
1.3(1 19G6 8.50 
1.111 19H5 39.55 
1.15 2001 0.80 
1.05 20F2 0.85 
0.95 20El 1.30 
0.85 20Pl 0.65 
0.110 20P3 0.75 
1.10 20P4 1.25 
0.95 20PS 1.35 
1.50 2SL6GT 0.95 
0.95 2SZ4G 0.75 
0.95 30CIS 0.50 
2.10 30C17 0.50 
0.65 30C18 2.45 
0.90 30FS 1.15 
0.70 30Fll 140 
1.75 30F1I2 1.25 
2.95 30F1I4 2.15 
0.70 301lS 1.10 
2.90 30W 1.10 
OB5 30P12 1.15 
0.70 30P1I3 1.25 
1.50 3OP1I4 2.45 

19.50 3SL6GT 1.40 
0.10 3SW4 0.80 
0.70 3SZ4GT 0.80 
0.65 5OC5 1.15 
0.60 5OCD6G lJ5 
0.95 7S81 1.25 
0.65 7SCl 1.70 
0.90 76 0.95 
115 7B 0.95 
1.95 110 1.70 
2.30 B5AZ 1.40 
0.65 2.55-

18.95 1107 1.25 
0.55 1.00· 
0.70 813 1932 
OBO 88.50-
0.00 829B 14.00 
0.65 832A 8.00 
0.65 866A 3.80 
0.70 866E 6.25 
1.45 931A 13.110 
0.85 954 0.60 
0.70 9SS 1.20 
0.70 9S6 0.60 
0.00 9S7 1.05 
0.80 162S 1.80 
1.15 1629 lB5 

'SPECIAl QUAlIlY 

TELECOM 

ICOM 
IC720A 
IC740 
IC290 
IC290H 
IC25E 
IC2E 
IC4E 
R70 

6 NEW ST, BARNSLEV 
TEL 0226 5031 

YAESUI 
SOKA 
FTl02 
FTl01ZD 
FT480R 
FT290R 
m07 
FRG7 
FRG7700 

MICROWAVE 
MODULES 
MMl30LS 
MMl50S 
MML100S 
MML100LS 
MM2001 
MMCl44128 
MMAl44V 

ALSO 
LA.R. 
MODULES 
J BEAM 
CUSHCRAFT 
REVCO 
DATONG 
SUN 
TONO 

RING US FOR PRICES 
BARCLAYCARD/ACCESS/HP FACIUTlES 

JUST ARRIVEQ! 
CONVERT YOUR JAYBEAM 06 

WITH TWO ELE. A~~-ON 
(Not Mail Order) £15.00 

ZX81 MORSE TAPE 
(& SATELLITE TRACKING 

PROGRAMME) £4.15 

MORSE TUTOR TAPE 
(INC. SIMULATED TESTS) £6.50 

HB9-CV ANTENNA 
(2 METRE 2 EL. BEAM) £8.50 

FJ290R ANTENNA EXTENSION 
CONVERTS TELESCOPIC AERIAL 

AS ABOVE 70cms TO i WHIP .£JD..50 
VALVES and transistors 

POSTAGE (1 ·(3 45D. 0-£5 55p £5·(\0 60p. (10 · 
Telephone enquiries tor va lves. transistors, ele 

(BOTH INC. MOUNTING CLAMP) 30 FOOT TELESCOPIC MAST 
£8.50 (Not Mail Order) £28.50 relail749 3934. trade and export 743 0899. 

COLOMOR 907/3530 lond" 
(elECTRONICS) LTD. 

170 Goldlu.wlc Rd .. London W.12 

94 

(15 75ft. £15·£20 90p: (M~ r (20 tree 

PRICES MAY VARY Oolivooyby .... mofpool 

Tel. 01-749 3934 
Open Monday 10 Friday 9-1 pm. 2.00-5.30 

pm. 

HARD DRAWN COPPER WIRE ZOp METRE 

EDDYSTONE REl MARINE GEN. COV. RECEIVER - FEW ONLY 

SEE MAIN ADVERT 
ON PAGE 16 
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MAILORDER 
ADVERTISING 

British Code of Advertising Practice 

Advertisements in this publication are required to 
conform to the British Code of Advertising Prac
tice. In respect of mail order advertisments where 
money is paid in advance, the code requires 
advertisers to fulfil orders within 28 days, unless 
a longer delivery period is stated. Where goods 
are returned undamaged within ~even days, the 
purchaser's money must be refunded. Please re
tain proof of postage/ despatch, as this may be 
needed. 

Mail Order Protection Scheme 

If you order goods from Mail Order adver
tisements in this magazine and pay by post in ad
vance of delivery, PRACTICAL WIRELESS 
will consider you for compensation if the Adver
\\~ ~hou\d become insolvent or bankrupt, 
provided: 
(1) You have not received the goods or had your 

money returned; and 
121 You write to the Publisher of PRACTICAL 

WIRELESS summarising the situation not 
earlier than 28 days from the day you sent 
you r order and not later than two months 
from that day. 

Please do not wait until the last moment to in
form us. When you w'rite, we will tell you how to 
make your claim and what evidence of payment 
is required. 
We guarantee to meet claims from readers made 
in accordance with the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 
This guarantee covers only advance payment sent 
in direct response to an advertisement in this 
magazine nOl , for example, payment made in 
response to cata logues etc. received as a result of 
answering such advertisements. Classified adver
lisemeTtrs1Re'!."f.afJded. 

H .A.C SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

OUR 

TRIPLE-T 
TRANSISTOR RECEIVER 
HAS BEEN A SMASH HIT 
for use with headphones 

or small speaker. 

Why not construct your own 
SHORTWAVE RECEIVER 

for only 

£26.50 
for the complete kit 

All orders despatched within 7 days. Send 
stamped and addressed envelope now for 
free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S.A.E 

"H_A_C_" 
SHORT-WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH19 3SZ. 
~ - ------------------------~ 

INDEX TO ADVERTISERS 
A. D. Electronics ................... ...................... 94 Lee Electronics .......... .... ........ .. .... ................ 42 
A. H. Supplies .............. ............. ..... ..... .. ...... 96 Leeds Amateur Radio .......... ... ,. .. .... .... .. ..... . 91 
A. J. H. Electronics ..................... .. .............. 90 Lexton, H. ... ................................................. 73 
AlIweld Engineering ............ ....... .. ............ .. 80 Lowe Electronics .... .................. ............. ...... 2, 3 
Amateur Electronics U.K ................ .. ... ..... ... 8, 9 
Amateur Radio Exchange ... .. ........ .... ....... 12, 13 Maplin Electronics ........ .... ... ... .............. . Cover 4 
Ambit lnterna'lional ..... .... .... .. .. ................... 88 Marlborough Electronics ......... , .... ,........ ..... 92 
Amcomm Services .. ................. ..... .. ........... 15 Metal Fayre ....................... .. ..... ,........ .......... 74 
Ant Products ..... ......... .. ... ............ .. .. ,. .... ..... 24 M.H. Electronics .................................. ........ 94 
Armon Products ......................................... 74 Microwave Modules ............ ..... .... .. ... ... ... .. . 23 

Mutek ...... .. ... ..................... .. ......... ... .... 10 
Bi-Pak ..... ...................... ............. .... .............. 66 
Birken, J. ................ ... .. ..... ... .......... .. ...... .. ... . 96 

Myers Electronics . ... .. ... ........ .. .................... 92 

Blackstar Ltd. .................... .. .. .. .... .. .. ............ 91 
B.N.O.S. Electronics ..... ... ................ ............ 79 

Northampton Communications ................. 96 
Northern Communications .... .. .................. 14 

Bredhurst .................... .. .......... ........... .... Cover 2 
British National Radio & Electronics 

School ......... ....... ... ... ........ : ........ ......... .... 74, 88 
Pace Electronics ............ .. ...................... .. .. .. 39 
P.M. Components .. ......... ...... .. ................ .. .. 60 

C-Tec Security ................................. ............ 74 
C.O. Centre .............................. .................. 16, 94 
C.R Supply Co. .................... .. ....... .. ... .. ...... 92 
Cambridge Kits ... ........................................ 90 

PNP Communications .......... ... ,... ............... 92 
Photo Acoustics .......... ........... .. ,.............. .... 10 
P. R Golledge ............................. ................ 92 
Proto Design ................... .. ....... ..... ...... ........ 94 

Caranna, C. ................... ................ ....... .... ... 93 
Colomor Electronics ........................ ........... 94 
CVS Enterprises .. ....................................... . 96 

Rapid Results College ............... .. ... .... .... .... 14 
RS.T. Valve ................................................. 12 
Radio Component Specialists .... ... ...... .. .. .. 95 

Datong Electronics ..................................... 66 
Davtrend ................ ... ............ .. ..... ....... ..... ... 91 

Radio Shack Ltd. .... ..... .. .. .... ..... ... ... ... ... . 11 
R Gierelo .......... .. ............ .. ..... ..... ................ 92 

Dewsbu ry Electronics .. ..... .. .. .......... .. .......... 24 Scarab Systems ...... ..... ... .......... .. .. ..... ..... .. .. 90 

Electronics Mail Order .. .............................. 93 
Electrovalue .... ...... ... ................................... 10 
Enfield Emporium ................................... ... 60 

Scientific Wire Co. . ..... .... ..... ......... .......... ... . 94 
Selectronics Services ............................. ... . 88 
S.E.M . ..... ....... .... ... ... ... ............... ... .. .... .. ... .... 66 
South Midlands Communications .... .. ........ 4, 5 

Garex Electronics ............................ .... ........ 14 
G2DYM Aerials ............................. , ...... ...... . 93 
Gemini Communications .. ... ......... ,.. ..... .. ... 80 

South Wales Communications .. .. 59 
South West Aerials ........ ............................ 60 
Stephens-James Ltd. .. ........ .. .. ... ........... ... .. . 80 

GT Technical Services ... ........................... '93 
Greens Telecom ........... ........ ..... .. ............. .. 94 Th acker A. H. .... ....... ...... .. ... .. .......... .. .......... 58 

Thanet Electronics .......... .. .. .. ..... .. .... .... ... 6, 7, 89 
H.A.C. Shortwave Products ...... .. ................ 95 

Ward, Reg ..... .. .... .......... .............. .. .............. 96 
I.C,S. Intertext ............................................. 90 
I.L.P. Electronics .. .... ... ...... ... .............. ,.. ...... . 89 
Isherwood Electronics .. ....... .. ............... ...... 96 

Waters & Stanton .... ............ ... ,................... 65 
Western ·Electronics .... ............... ........ ... .... 83, 96 
Wood & Douglas ........... .. .. ......... : .. .. ... ... .... ..... 24 

Practical. Wireless, Septemb·er 1983 

£7.50 post SOp MINI·MULTI TESTER 
~eJuxe pocket size precision moving coil 
Instrument Impedence + Capacity 4000 
o.p.v. Battery included. 11 instant ranges 
measure: DC veils 5, 25, 250, SOD. AC 
volts 10, 50, SOD, 1000. DC amps Q·250/J.a; 
0-25Oma. Resistance 0 to 600K ohms. 

De·Luxe Range Doubler Model, 
50,000 o ,p.v . £19.50. 7 x 5 x 2in. Post El 
Ohms 20 meg·5 ranges. Current 10 
amps-S ranges. AC-DC 1000 volts·9 
ra n~es. 

NEW PANEL METERS £4.50 

fffit"'l 50J.l.3, 100Ma, 500j.la. 1 ma, 
5ma, 50ma, 100ma, 25 volt, 
VU Meter. 500ma, 1 amp. 2 amp Q.00~'''''' .,J,;J 'I 

Facia 2! x 2 x 1!in. 
Stereo VU 3! x li x , in. Post SOp. 

BAKER LOUDSPEAKERS Post (2 each 
Make Model Size Watts Ohms Price 
Baker Hi -Fi Major 12in 30 4/8/16 £16.00 
Baker Hi·Fi Superb 12in 30 8/16 £26.00 
Baker P.A. Group 45 12in 45 4/8/16 £16.00 
Baker Hi -Fi Auditorium 12in 45 8/16 £24.00 
Baker Hi·Fi Auditorium ISin 60 B/16 £37.00 
Baker P.A DG75 12;n 75 4/8116 £20.00 
Baker P.A Group lOO 12;n 100 8 / 1S £26.00 
Baker P.A. Disco lOO 12;n 100 8 / 16 £26.00 
Baker P.A. Group 100 15;n 100 8 / 16 £35.00 
Baker P_A Disco 100 15in 100 8/16 £35.00 

BATTERY ELIMINATOR 240v MAINS to 9 VOLT DC 
Stabilised output, 9 volt 400 m.a. UK made with termi· 
nals. Overload cut out. 5 x 3j x 2~jn. Transformer 
Rectifier Unit. Suitable Radios. Casseltes. £5.00. Post £l. 

RC.5o LOUDSPEAKER BARGAINS 
4 ohm, Sin, 7 x4;n, £2.50; 8x5in, 6~in. 0; Bin, £4.50; lain, £5. 
Bohm, 2in. 2;;n. £2.00; 3in. Sin, 5 x 3in, 7x4;n, £2..50. 
6;in, 8x5;n. 0 ; Bin. £4.50; lOin. £5; 12in, £6. 15 ohm, 3;n, 5 x 3in, 
6 x 4in, 7x4in, Sin, £2.50; 6t BX5in, O . BIn, £4.50 
25 ohm, 3in, 5 x 3in, 7 x4in, £2.50; 120 ohm. 3lin dia £1.50. 

LOW VOLTAGE ELECTllOL YTICS 
1,2,4,5, B. 16,25,30.50. 100, 200mf 15\1 10p. 
500mF 12V, 1Sp; 25V 30p; 50V 4Op; 1000mF 12V, 20p; 
25V, 3Sp; SOV. SOp; l00V £1.20; 1200mFI76V. SOp. 
2000mF 63V 25p; 25V. 42p; 40V, 6Op; 2000mF/l00V, £1.50. 

~~gg~~ ~~: ~~0:~gg~~F~6oJ.ori.i~mF 50V, 65p. 
4700mF 30V. S5p; 40V £1 .00; 63V £1 .80 

HIGH VOLTAGE ELEC11l0LYTICS 
8/450V 45p B+B/500V £1.00 50+ 50/300V SOp 

16/350V 45p B+ l 6/450V 75p 32 ·.-32 +32/325V 9Sp 
32/350V 7Sp 20 +20/450V 75p 100+ 100/275V 65p 
50/3S0V 80p 32 +32/350V 8Sp 150 -+ 200/275V 70p 
50/450V 95p 32 +32/500V £2.00 80 +40/S00V £2.20 

ANlEX SOLDERING IRONS 240V. t5W. £5.25. 25W. £5.50. 
TRIMMERS, 30pF. 50pF. 10p. 100pF .. 150pF. 15p. 500pF. 30p. 
CONDENSORS VARIOUS, lpF, to O.OlmF 350V. Sp. 
400V 0.001 to 0.05. 10p; 0.1. 1Sp; 0.25. 20p; 0.47, 25p. 
1000V 0.1 mF, 25p; 0.22mF. 30p; 0.47mF, GOp; 1750V 0.22mF. GOp. 
WAFER SWITCHES, 1 pole 12W, 2 pole 6W. 3 pole 4W. 4 pole 3W. 
2 pole 2W, 4 pole 2W. 60p ea. 8 pole. 4W, £1.20. 
S.NGLE SOUD DIELECTRIC, 100pF, £1.50. 
GEARED TWIN GANGS, 365 .. 365·25 ·-25pF. £2.00 
SLOW MOTION DRIVE. 6:1, £1 .50. REVERSE VERNIER. 9Op. 
VERNIER DIALS, 0:100. 36mm, 0.00, 50mm, £2.50. 

~~~~~A~ri:g~~~'S. ~~~~:t!~i ~5r. 45p. 
RESISTORS, Ion to lOM, ;W. lW. 2p, 2W, 10p. 
HIGH STABIUTY, !W 2% 10 ohms to 1 meg, lOp. 
LOW OHM, 1 wan .47 ohm to 3.9 ohm. 10p. 
WIRE·WOUND, 10 ohm to 10K 5 watt. 10 wan, 20p. 
BLANK ALUMINIUM CHASSIS, 6 x 4, £1.75; B x 6, £2.20; 
10 x 7, £2.75; 12 x B, 0.20; 14 x 9. O .GO; 16 ), 6. £3; 
16 x 10. £3.S0. All 2Vn, 18 swg. ANGLE ALl. 6 x ~ '< tin, lOp. 
ALUMINIUM PANELS, 18 swg, 6 x 4, 55p; !::I x 6, 9Op; 14 x 3, 
9Op; 10 x 7, £1 .15; 12 "I( B, £1.30; 12 x 5, 9Op; 16 x 6. £1 .30; 
14 x 9, £1.75; 12 x 121, £1 .80; 16 x 10, £2.10. 
BLACK PLASTIC box with aluminium facia. 6J x 31 x 2in, £1.50. 
ALUMINIUM BOXES WlTli UDS. 3 x 21. £1 ; 4 x 2; x 2. £1.20; 
4 x 4 It £1.20; 6 x 4 x 2, £1 .90; 7 x 5 x 3, £2.90; 8 x 6 x 3, 0 ; 
10 x 7 x 3, £3.60; 12 x 5 x 3, £3.60; 12 x 8 x 3, £4_l0. 
BRIDGE RECTIFIER. 200V PIV ; amp, SOp; 2 amp, £1.00; 
4 amp, £1.50; B amp. £2.50. DIODES, la, 10p; 3a, 30p. 
TOGGLE SWITCHES, SP. 4Op; DPST. SOp; DPDT. SOp. 
MINATllRE TOGGLES, SP. 4Op; DPDT, 6Op. 
BNC Plug .. £1; Sockets. £1; Lead Socket. £1.10. 
UHF Plug .. 5Op; Sockets. SOp; Reducers 20p. 
XLA Cable end. Male, £2.40; Female, £2.75. 
XLA Chassis mounting. Male. £2.20; Female. £2.55. 
Co.. Plug .. 30p; Chassis Sockets. 20p; Couplera.. 30p. 

~:~ ~r;:.."t~~~~i;:112~~~!0$~sk'!.c:e~~:;°tead. 45p. 
Jack Plugs. Stereo 30p' Sockets. 30p' Lead 45p 

MAINS TRANSFORMERS 
POSI 

250·0·250V BOmA, 6.3V 3.5A, 6.3V 1 A £6.00 [2 
350·0·350V 2S0mA, 6.3V 6A eT £12.00 [2 
220V 25mA 6V lamp £3.00 220V 45mA 6V 2Amp £4.00 [1 
250V 60mA. SV 2A £4.75 [1 
Tapped oU lputs available 
2 amp 3, 4. 5, 6. 8, 9.10, 12, 15, 18.25 and 30V £6.00 [2 
1 amp 6, B. 10, 12, 16. 18.20,24,30,36.40,48.60 £6.00 [2 
2 amp 6, B, 10, 12, 16. 18. 20, 24, 30, 36, 40, 4B, 60 £10.50 [2 
3 amp 6, 8, 10, 12, 16, lB, 20, 24. 30. 36, 40. 48. 60 £12.50 [2 
5 amp 6. 8. 10. 12, 16, 18.20,24.30,36.40,48,60 £16.00 [2 
5-8- 10·16V, lA £2.50 [1 15·0· 15V lA £4.00 [I 
6V, ;A £2.00 (1 15·0· 15V 2A £4 .50 (T 
6·0·6V, HA £3.50 (1 20V lA £4.00 (1 
9V 250ma £1 .50 (1 20·0·20V lA £4.50 [1 
9V 3A £4.50 [I 2040·60V lA £4.50 [2 
9·0·9V SOma £1.50 (1 25-0·25V 2A £4.50 [2 
9·0·9V lA £3.50 [1 28V lA Twice ES.oo [2 
10·0·10V 2A £4.00 [ 1 30V 1,A £4.50 f1 
lO-3040V 2A £4.50 [ 1 30V SA and 
12V 100ma £1.50 £1 17·0·17V 2A £5.50 [2 
12V 750rna £2.50 (1 35V 2A £4.50 [I 
12V 3A £4.50 (1 TOROIDAL 30-0-30V 4a 
12-0·12V 2A £4.50 (1 and 20·0-20V ~A £1 .00 [2 

CHARGER TRANS Post RECTIFIERS Post 
6-12 vo lt 3A £4.50 + (2 6· 12 vOl12A £1 .10 · .. BOp 
6·12 vo l14A £6.50 + £2 6-12 volt 4A £2.00 -~80p 

RADIO COMPONENT SPECIALISTS 
Dept 2, 337 WHITEHORSE ROAD. CROYDON, 

~EY' c~~;:~,~:~:~;~~~~i~:;Lj,;,:~684 r ::L J I i 
95 
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MORSE KEYS miniature type made for A51 O. Set new £3.50. AERIAL 
FEEDERS twin 75 ohm with dipole centre approx 15 Mts for A510 new. 
2 for £2.50. PILOTS CONTROL BOX modern unit ex Harrier alc 
contains miniature parts 2k lOtr helipot, with counter dial, 5k 3tr pot, 4 x 
min toggle swts, 2 x push swts, 24uv light panel new cond. £7.50. 
PANEL METERS mostly M.C. type 2/3/4" dia 4 different for £6.50. 
POWER UNIT provides 4 HT OIPs of 220v at 80 Ma each & 6.3v at 7 
amps standard mains lIP neat 19" rack me unit. £18. F.M. TUNER 
HEAD small 3 transis tuner 88 to 108 Mcls manual tuning for use with 
300 ohm lIP as IF OI P of 10.7 Mc/sreqs supply of 12v at 10Ma, can be 
used with SW Rx that will tune 10.7 Mcls to make low band RT or police 
freq convertor will also mod to make FM radio mike (req mike & pre 
amp) as provision for AFC & AGC approx size 3~ x 3~ x H" new with 
connec. £4.75. MIKES small conds mike with built in FET pre amp 
approx size Hx3" supply 1.5 to 6v OIP to 8 milllv into 5K new £1.65. 
WAVEMETER CLASS Dna. 2 Hetrodyne freq meter covers 1.2 to 19.2 
Mcls in 4 ranges for use on mains or 12v DC lIP with charts, inst book, 
phs, spare valves etc. £35. ARMY RADIO TYPE 31 old manpack set 
covers 40 to 48 Mcls Tx & Rx in 200kc steps, F.M. battery operated with 
circ & book. £24.50. RADIOSNDE UNITS Mk.1I works on 27 Mcls 
transmits in turn audio tones from 3 sensors press, temp & R.H. with 
chart & circ reqs 90/2v DC new. £7.50. TUNING ASS MECH part of 
ATU as 3 small P.M. motors 2 x H" with worm & pinion drive each with 
its own OIP drive, the motors with operate down to 6v DC and w ith 
reverse , good quality parts for remote control applications Robots etc. 
£12.50. BLOWER UNITS heavy duty single ended for use on 240v 
2850 RPM outlet size 2~x3~" approx overall size 9x 8 x8" new. £13.50. 
ARMY RECT UNIT No. 7 for use on mains or 12v DC lI P provides SO·O· 
80 volt DC OIP at 30Ma for Teleprinters also 12v at 300 Ma & 40v AC 
contained in wood case size 7 x 9 x l" with fuse, swt, ind lamp etc, can be 
adapted to give 240v 40 watt from 12v DC lIP with circ. £8.50. AERIAL 
KITS for 62 sets comprises 10 x 3ft screw sections 1" dia. plus 12ft whip, 
adaptor, base, guys, stakes etc. all in case, new cond. £55. 

Above prices include carrlpostage & VAT. 
Allow 14 days for delivery, good ex equip unless stated new, SAE with 

enquiry or 2X16p stamps for List 31 / 1. 

A. H. SUPPLIES 
122, Handsworth Road, SHEFFIELD S9 4AE 

Telephone: 444278 (0742) 

B.S.R. Single Player Record Decks. 240 volt AIC 2 
speed. (No cartridge) £14.75 
B.S.A. Automatic Record Decks. 240 volt AIC 3 
speed. (No cartridge) £16.75 
10 Watt Stereo Amplifier Chassis with vol onl off, 
balance, treble & bass controls, knobs & fascia . (Req. 
15 volt supply £7 
Stereo Cassette Tape Decks with built in pre amps, 
level indicators, auto stop & mics. 11 " x 6". Black with 
silver trim. Req. 6 & 12V supply £17.50 
FM4 Tuners. A complete AMIFM tuner chassis covering LIW, MIW & 
VHF stereo. (Brand new & boxed) £9.95 
Power Supply Kit for all the units above. (15V at 1 amp; 12V at .5A; 6Vat 
250 M/A) £6 

All prices inc. VA T, Post & Packing. 
Orders by re/urn of past. 
Cheque, PlO, or Access 

ISHERWOODS ELECTRONICS 
Hozier St., Blackburn, Lancs. England. 

Tel. (0254)57616 

J. BIRKETT J~l~~~'JF. Phone.20767 
EX-GPO 20K ohm PER VOLT MULTJ..METERS. All w ith some fault, Movement 

~~~~s5~06u~04~'-e:, i~~~1100v.w. Both 50p each . 
RF. POWER TRANSISTORS BLW 29 13 Volt, 175MHz, '-5 Watt @ £4.SO, 2N5590 
13 Volt, 175MHz, 10 Watt@£4.75,BLW60R 1.6MHz to 175MHz 12.5 Volt, 45 Watt@ 
£7.SO, BLY90, 12 Volt, 50 Watt, 550MHz@£7.SO, BFR64, 470MHz, 12·24 Volt, 4 Watt 
@ £4, PT4577, 12 Volt, 2 Watt, 1200MHz@ £2.SO. MUUARO POWER MODULE 
BGY21 @£12,420t0470MHz, 12 Volt, 1.2 Watt 20mW Drive, MOTOROLA 2N5590 
12 Volt , 10 Watt. 175MHz @ £4.75. 
GENERAL PURPOSE MICROWAVE NPN TRANSISTOR FT4GHz, 15 Voh, Power 
SOmW at 2GHz, Price £1 .95. . 
H.F. DIN DIODES for Low Power SWitChi~ etc. @ 10 fOl SOp. 

~~=J}..Up~ERSO ~h~ ~~~ ::.\l~n~'k~H@ Cf f:'f',.15. FIXED SOCKETS 3 
for £1 .15. 
TRANSISTORS BSX19, BSX20. BSX21 , BC548, BC549. 8C558. ZTX 108. ZTX 213, 
ZTX 342. 2N706, 2N5220. 2N2907A. All at 6 for SOp. 
MOTOROLA GENERAL PURPOSE SwrrCHING MOS FET 2N435r@4 for SOp. 
ERIE DISC CERAMICS 0.022uf 18v.w .• 25 for SOp. 
OP·TO ISOLATORS PLESSEY lYPE DPX003 @! 5 for SOp. 
MISe. lC'. UA741 . CA3081 , CD4022BE. SN7451N, SN74L93, SN7474. SN7486, 
74L86, SN74279. All at 6 for SOp. 
SPECIAL HIGH VOLTAGE DIODE 4000PIV Volt 2 Amp @ 56p each. 

Please add 30p fOr&~~tr:~~~agi~~s~frl:e~ otherwise stated. 

Goods Normaii;','bv Return 

NoV'1V1UVY)pbVl 
Communicati~ 

PHONELINK 
A separate unit that enables any radio 
system to have a direct link to the 

telephone network, 

Phone for further details: 
Northampton Communications Limited 

Communications House 
76 Earl Street, Northampton. NN1 3AX, 

Telephone: (0604) 33936 or 38202 

PRllI
C

", C,V.S. ENTERPRISES L TO 
• • PRESENT 

. THE RTl RID TERMINAL 
THIS N BRITISH MADE MACHINE HAS MANY OF THE FEATURES 
FOUND IN UNITS OF OVER TWICE THE PRICE!! AND HAS SOME THE 

• 

OTHERS DON'T OFFER!! 

" * VARIABLE BAUD RATE AND SHIFT . ,.'". * FULL PROFESSIONAL KEYBOARD 
~'" '. * FULL DUPLEX OPERATION POSSIBLE 
~ ~ * TONE FREQUENCY COUNTER 

,1' ~ * MAINS POWERED ,... * WAVEFORM MONITOR 
.,....;-~ * ERGONOMIC SOFTWARE 
~ * MORSE SENDI RECEIVE 

Send stamped addressed envelope for details: 

CVS ENTERPRISES LTD., 21, BEll ST., LONDON NW1 
TEL: 01·7238545 L-_____________ _ 

AMATEUR RADIO EQUIPMENT IN THE SOUTHWEST 

\f VAESU APPOINTED AGENTS FOR t .1IICOM\. 
FT ONE 
FT 980 
FT 102 
m7 
FT 726 

FT 780R FT 708 IC 2E 
FT 480R FT 230 IC 4E 
FT 290R FT 730 IC 25E 
FT 790R FRG 7700 IC 45E 
FT 208 IC 251 E 

All models normally always in stock 
PLUS FULL RANGE OF ACCESSORIES 

IC 720 
IC730 
IC 740 
IC 290E' 
le 290H 
IC R70 

Ancillary equipment by: Microwave Modules. Mutek. Datong. Drae. Hansen. Hamp
tron, Tokyo. Hypower. Himound. Shure. Tono. Toyo, Welz and SEM. 

Aerials by: Jaybeam. T.E.T. Hygain. G. Whip 
TONO & TASCO - RTIY/CW SEND/READERS 

ALSO Connectors, Dummy Loads. Rotators, Cables. Valves, etc. 
RSGB Publications - SAMS, ARRL. 

ACCESS -INSTANT CREDIT - BARCLAYCARD 
Contact or visit - New showroom now open - Mail Order on all items.' 

'Please allow 7 days delivery 

REG. WARD Br CO. LTD. 
GEORGE STREET, AXMINSTER, DEVON EX13 5DP 

Reg G28SW Telephone (0297) 33163 Rodney G6LUJ 

SECONDHAND EQUIPMENT 

TRIO QR666 Receiver 
Y AESU FT -101 E inc. CW filter 
YAESU FT-?O? + FV-?O?DM + Mic 

PRICES INCLUDE VAT. 

£79 
£350 
£550 

WC/teln Electronicl (UH) ltd 
Falrlleld Esla te Loulh Lines LNll OJH Tel Louth 10507) 604955 Telel 56121 WEST G 

Northern Ireland Agenls Tom ~ Norma Greer GI6 IGR - GI6 IGO O,umbo 1023 1261 645 
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r----------------------------------, I To: Practical Wireless Colour Print Service From: Practical Wireless Colour Print Service I 
FREEPOST. Reading RGI lBR FREEPOST. READING RGIlBR I 

l'sc 
this lahc! if 
~'()u hm'c no 
cm·c!opc. or pass 
it to a fricnd. 
It is uscd to 

• Please print my film Superprint size D 
Standard Enprint size D 

If film is being ordered. Please send me ----==--____ ---= 
of 110124 D of 126/24 D of 35124 D of disci 15 D 

Mr/Ms _______________ __ 

Address ____________________________ ___ 
I. 
1 
1 pad, ~()ur 

prints. 1 T· k b . d Postcode 1 • IC ox(es) as requIre . L __________________________________ J 

SAVE ON THE ~oVl:~ 
PRICE OF YOUR 1ZP 

COLOUR PRINTS! 
with the Practical Wireless 
Colour Print Service 

While prices go up elsewhere, 
Practical Wireless makes a 
bargain offer in its Colour Print 
Service. Now you can have as 
many films printed as you like, 
including Giant Superprints, at 
only 12p a print. There is no 
developing charge and just 2Sp 
towards postage and packing. 

At this new price, the 
magazine Colour Print Service, 
already used by hundreds of 
thousands of readers, is as fast 
and efficient as ever. Here's all 
you have to do to enjoy its 
advantages. 

Send any make of colour print 
film, including disc film, inside 
the envelope enclosed with this 
issue. Or fill in the coupon below 
and send with your colour print 
film in a strong envelope to: 
Practicai Wifeless COlour Print 
Service, FREEPOST, 
READING RGt lBR. No stamp 
is required. 
SEND NO MONEY 

We are so confident in the 
reliability of our service and the 
quality of our prints (each one 
date-stamped with the month 
and year of developing) that you 
don't pay until you've seen them. 
LUXURY COLOUR PRINTS 

You will be amazed at the 
beautiful colours and sheen 
finish of these prints. They have 
elegant rounded corners and are 
borderless to give you maximum 
picture area. And with the Giant 
Superprints, you get 30 per cent 
more picture area than the 
standard enprints at 110 exl;'a 
cost! 

UNBEATABLE VALUE 
All you pay for the Colour 

Print Service is 12p for each good 
print received plus 2Sp towards 
postage and packing. The most 
you would pay us for processing 
and printing a 24-exposure film 
for example is £3.13. Compare 
that with the price you would pay 
in the shops. 
FREE ALBUM PAGES 

With each film we process, 
you receive an album page 
voucher. Collect and return three 
vouchers, and you receive a set 
of FREE album pages to fit into 
our specially designed album for 
any size of print up to 4in. by 6in. 
HOW YOU BENEFIT 

You benefit in three ways. 
Firstly, you pay nothing for the 
actual processing-only for 
prints and postage and packing. 
Secondly, you enjoy a personal 
service with every care taken 
over each individual order. And 
thirdly, you pay only for what you 
get-with no credit vouchers as 
with many other companies. An 
invoice comes with your prints. 
so it is a straight business 
transaction. 
48 HOURS IN-LAB SERVICE 

Your films will be processed 
within 48 hours' of receipt. but 
please allow for postal delays. 

The price of this offer is 
limited to the U.K. 
'C41 Processcasselle and cartridge 

film only. 

QITerexcllldes Black & While. 1r£lt1Sparell(\'. slIh-millialllre. CL 2 (f: Ag/a CNSji'II1I. 
Supcrprints can only be produced from Kodamlour 11, C41 cassette, c:trtridgc alld disc 
film not half frame. Prk-es corrcct at time of going to press. 

FILMS AT 
REDUCED 
PRICES 
Always keep your 
camera action
ready. Order 
replacement films 
al our specially reduced 
prices: 110124, 126124 
or 35124 at £1.20 a roll , 
ur three for £3; disci IS, 
£1.30 each (no quantity 
discount). 

If you have any queries, 
contact our Customer Service on Reading (0734) 597332. 
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Exchange programs with friends, leave or read messages from the 
various Billboard services, talk to computer bureaux, or place 
orders and check stock levels on Maplin 's Cashtel service . A 
Maplin Modem will bring a whole new world to your computer and 
vastly increase its potential. 
Now you can exchange data with any other computer using a 300 
baud European standard (CC ID) modem and because the Maplin 
Modem uses this standard, you could talk to anyone of tens of 
thousands of existing users. 
Some computers need an interface and we have kits for the ZX81 
VIC20/ Commodore 64, Dragon and shortly Spectrum and Atari: 
whilst the BBC needs only a short program which is listed in Projects 
Book 8. 
A Maplin Modem will add a new dimension to your hobby. 

Order As LW9.9H (Modem Kit) excluding case. Price £39.95. 
YK62S (Modem Case). Price £9 .95. 

Full construction details in Projects Book 5 . 

NEW MAPLlN STORE 
OPENS IN MANCHESTER 

Our new Manchester store offer
ing the full range of Maplin's 
electronic components, compu
ters and software will be opening 
16th August, 1983. Part of the 
new store will be a self-service 
area where you can browse 
around and choose the parts you 
want. Counter service will be 
available as well. Upstairs you will 
find our computer demonstration 
area with displays of hundreds 
and hundreds of different soft
ware packages for Atari, BBC, 
Commodore 64, Dragon, Sord M5, 
Spectrum and VIC20. 
You will find us at 8, Oxford Road 
opposite the BBC, between Picca
dilly and the University complex. 
We're just a few steps from 

Great Projects 
From E&MM 

Our new book "Best of E&MM 
Projects Vol. 1" brings together 
21 fascinating and novel pro
jects from E&MM's first year. 

Projects include Harmony Gen
erator, Guitar Tuner, Hexadrum, 
Syntom, Auto Swell, Partylite, Car 
Aerial Booster, M OS-FET . Amp 
and other musical, hi-fi and car 
projects. 
Order As XH61 R. Price £1. 

Manchester's Oxford Road station 
and about five minutes walk from 
the city centre. There is excellent 
parking on meters in the adjacent 
sideroads and we're about five 
minutes drive straight in from 
junction lOon the M63 atthe start 
of the M56. 
Call in and see us soon! 

* 1983 _ 
CATALOGUE 

Over 390 pages 
packed with data 
and pictures and 
all completely re
vised and includ
ing over 1000 new 
items. On sale in 
all branches 
of W .H. Smith. Price £1 .25. Or 
send £1.50 (including p&p) to our 
mail-order address. 

Maplin'sFantastic Projects 
wow, '·! ;;'!hiJ·~H · ;';~~m! Remote Control for 25W Stereo 
P~;:()f1A.'1s· ~~9n~1~,:. Pft01l:x.~~ Amp. 

. In Book 5 (XA05F) Modem to 

~x:~~ \t"J~ ~~E;;~og~:0~ i~~E 
. _ _ ~ _ _ . ton for Home Security System _ 

Full details in our project Model Train Projects. Timer for 
books. Price 70p each. External Sounder. 

In Book 1 (XA01 B) 120N In Book 6 (XA06G) Speech 
rms MOSFET Combo-Amplifier Synthesiser for ZX81 & VIC20 • 
• Universal Timer with 18 pro- Module to Bridge two of our 
gram times and 4 outputs. MOSFET amps to make a 350W 
Temperature Gauge _ Six Vero Amp. ZX81 Sound on your TV 
Projects. • Scratch Filter. Damp Meter. 

In Book 2 (XA02C) Home Four Simple Projects. 
Security System. Train Con- In Book 7 (XA07H) Modem 
troller for 14 trains on one circuit (RS232) Interface for ZX81 I 
_ Stopwatch with multiple VIC20 • Digital Enlarger Timer I 
modes • Miles-per-Gallon Controller. DXers Audio Pro-
Meter. cessor • Sweep Oscillator • 

In Book 3 (XA03D) ZX81 CMOS Crystal Calibrator. 
Keyboard with electronics. In Book 8* (XAOSJ) Modem 
Stereo 25W MOSFET Ampli- (RS232) lriterface for Dragon. 
fier • Doppler Radar Intruder VIC Extendiboard • Synchime • 
Detector. Remote Control for Electronic Lock. Minilab Power 
Train Controller. Supply. Logic Probe. Door-

In Book 4 (XA04E) Tele- bell for the Deaf. 
phone Exchange for 16 exten- * Projects for Book 8 were in an 
sions • Frequency Counter advanced state at the time of 
10Hz to 600 MHz • Ultrasonic writing, but contents may 
Intruder Detector. 1/ 0 Port for change prior to publication (due 
ZX81 • Car Burglar Alarm. 13th August 1983). 

LEARN ROBOTICS 
with Hero 1; the new robot 

who sees, hears, speaks and __ "'_ 
detects movement! ~ 
This remarkable microprocessor-con
trolled robot is the perfect robotics 
training system for industry, home 
and schools. Hero 1 can see, hear, 
speak, detect moving and stationary 
objects and determine their distance 
pick up small objects, move in any 
direction and can learn from your 
instructions. 
Hero 1 is a superbly documented 
Heathkit kit. 
Order As HK20W (Robot Kit) Price £1,599.95. 

MllPiUn 
Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR . Tel: Southend-on-Sea (0702) 552911 . 
Shops at: 159-161 King Street, Hammersmith, London W6. Tel : 01 -748 0926. 

ELECTRONIC SUPPLIES L TO 

284 London Road, Westcliff-on-Sea, Essex. Tel : 10702) 554000. 
Lynton Square, Perry Barr, Birmingham. Tel: 021 -356 7292. 
8 Oxford Road, Manchester. Tel: 061 -236 0281 . (Opens 16th Aug. 1983/ 
All shops closed Mondays. 

All prices include VAT 80 carriage. Please add 50p handling charge if total order value is under £5. 
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