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MAIL ORDER 
THE EASY WAY - THE BREDHURST WAY 
TO ORDER ANY OF THE ITEMS LISTED BELOW 
SIMPLY WRITE ENCLOSING A CHEQUE OR PHONE 
AND QUOTE YOUR CREDIT CARD NO. 
- WE DO THE REST! 

DFC230 
YK88C 
YK88CN 
TS130S 
TS130V 
VF0120 
TL1 20 
M8100 
SP120 
AT 130 
PS20 
PS30 
MA5 
MC50 
MC35S 
MC30S 
LF30A 
TR9000 
809 
TR7800 
TR7730 

l60-l0m Transceiver 9 Bands 
Digital V.F.O. with Memories 
All Band ATU/ Power Meter 
External Speaker Unit 
Dig. Frequency Remote Controller 
500Hz ON Filter 
270Hz ON Filter 
8 Band 200W Pep Transceiver 
8 Band 20W Pep Transce iver 
External V.F,O. 
200W Pep linear for TS 120V 
Mobile Mount for T5 130/ 120 
Base Station Externa l Speaker 
1 DOW Anten na Tuner 
AC Power Supply - T5 130V 
AC Power Supply - T5 1305 
5 Band Mobile Aerial System 
Duallmpeadance Desk Microphone 
Fist Microphone 50K ohm IMP 
Fist Microphone 500 ohm IMP 
H F l ow Pass Filter 1 kW 
2M Synthesised Multimode 
Base Plinth for TA90QO 
2M Synthesised FM Mobile 25W 
2M Synthesised FM Compact Mobile 

£ 
694.00 
215.00 
119.00 
34.96 

179.00 
29.60 
32.66 

525.00 
445.00 

85.00 (1 
144.00 (1 

17.00 (1 
23.00 (1 
79.00 (1 
49.45 
88.50 
86.00 
25.76 
13.80 
13.80 
17.90 

371.00 
34.90 (1. 

284.00 

25W 247.00 
TR2300 
V82300 
M82 
RAl 
TR2400 
SMC24 sn 

2M Synthesised FM Portable 166.00 
l OW Amplifier for TR2300 58.00 ( 
Mobile Mount for TR2300 17.71 ( . 
Flexible Rubber Antenna for TR2300 6.90 
2M FM Synthesised Handheld ' 198.00 
Externa l Speaker/Microphone for 2400 13.80 
Base Stand and Quick Charger 45.00 

8C5 
SC3 

12V Quick Charger 18.40 
Soft Carrying Case Plus Belt Hook 11 .50 
Spare Battery Pack and Charger l ead 15.87 
70cm FM Synthesised Mobile 

Transceiver 334.00 
Base Station Power Supply for 8400 64.00 
70cm Synthesised Multimode 449.00 

ICOM 

Synthesised 200KHz-30MHz 
Receiver 

External Speaker Unit 
Digita l Sta tion World Time Clock 
Deluxe Headphones 
Economy Headphones 
Mobile External Speaker 

IC730 HF Mobile Transceiver 8 Band 
IC720A HFTransceiver & Gen. Cov. Receiver 
PS15 Power Supply for 720A 
IC251 E 2M Multimode Base Station 
IC25E 2M Synthesised Compact 25W 

Mobi le 
IC2S0E 2M Multimode Mobile 
IC2E 2M FM Synthesised Handheld 
IC L1 /2/3 Soft Cases 
IC HMS Speaker/ Microphone 
IC BC30 230V AC Base Charger and Hod 
IC BC25 230V AC Trickle Charger 
IC CP1 Car Charging Lead 
IC BP2 SV Nicad Pack for IC2E 
IC BP3 9V Nicad Pack for IC2E 
IC BP4 Empty Case for 6 x AA Nicads 
IC BP5 11.5V Nicad Pack for IC2E 
IC DC1 12VAdaptor PackforlC2E 
IC ML1 lOW Booster 

297.00 
26.90 
58.80 
21.85 
10.35 
12.40 

586.00 (-I 
883.00 (-I 

99.00 (3.001 
499.00 (-I 

259.00 (-I 
366.00 (-I 
169.00 (-I 

3.50 (0.501 
12.00 (0.751 
39.00 (1.501 

4 .25 (0.751 
3.20 (0.501 

22.00 (1.001 
17.70 (1.001 

5.80 (0.751 
30.50 (1.001 

8.40 (0.751 
49.00 (1.001 

2M Transverterfor HF Rig 
70cm Transverterfor HF Rig 
70cm Transverterfor 2M Rig 
4M Transverter for HF Rig 
4M Transverter for 2M Rig 
23cm Transverter for 2M Rig 
2M 25W Unear Amp (3W VP) 
2M 40W Linear Amp (lOW liPI 
2M 100W Linear Amp (lOW I/PI 
70cm 20W Linear Amp (3W I/ PI 
70cm/50W Unear Amp 

00 70cm 10/ 1 OOW Unear Amp 
RTTY to TV Converter 
RTTY Transceiver 
6M Converter to HF Rig 
4M Converterto HF Rig 
2M Converter to HF Rig 
70cm Converterto HF Rig 

MM C432/144S 70cm Converter to 2M Rig 
MMC435/600 70cm ATV Converter 
MMK 1296/ 144 23cm Convener to 2M Rig 
MMD050/500 500MHz Dig. Frequency Meter 
MMDSOOP 600MHz Prescaler 
MMDPl Frequency Counter Probe 
MMA28 lOM Preamp 
M MA 144 V 2 M R F Switched Preamp 
MMF144 2M Band Pass Filter 
MMF432 70cm Band Pass Fil ter 
MMSl The Morse Talker 

DATONG PRODUCTS 

99 .00 
149.00 
184.00 
115.00 
115.00 
184.00 

59.00 
77.00 

129.00 
77.00 

119.00 
228.64 
169.00 
269.00 

27.90 
27.90 
27.90 
34.90 
34.90 
27.90 
59.80 
69.00 
23.00 
11 .50 
14.95 
34.90 

9 .90 
9 .90 

115.00 

PC1 Gen. Coverage Converter HF on 2M Rig 120.75 (-I 
(-I 
(-I 
(-I 
(-I 
(-I 
I-I 
(-I 
(-I 
(- I 
(-I 
(-I 

VLF Very Low Freguency Converter 25.30 

075 Manually Speech Clipper 56.35 
RFC/M RF Speech Clipper Module 26.45 
070 Morse Tutor 49.45 

MPUl Mains Power Unit 6.90 

MORSE EQUIPMENT 
MK704 Squeeze Paddle 
H K707 Up/Down Key 

EK121 Elbug 
EKM 1 A Matchinp Side Tone Monitor 
EK 150 Electronic Keyer 

ROTATORS 
KR250 
Hirschman 
95028 
KR400RC 
KR600RC 

Kenpro Lightweight 1-1 t .. mast 
R0250 VHF Rotor 
Colorotor (Med. VHF) 
Kenpro - inc lower clamps 
Kenpro - inc lower clamps 

DESK MICROPHONES 
SHURE 4440 Duallmpeadance 
SHURE 526T Mk 11 Power Microphone 
ADONIS AM502 Compression Mic 1 O/ P 
ADONIS AM601 Compression Mic+Meter 1 O/P 
ADONIS AM 802 Compression Mic +Meter 3 O/P 

M081LE SAFETY MICROPHONES 

y 
/ 

10.50 
10.50 
14.50 

8.75 
29.95 
10.95 
74.00 

44.95 (2.001 
49.95 (2.001 
49.95 (2.001 
99.95 (2.501 

139.95 (3.001 

29.95 (1 .501 
39.95 (1.501 
39.00 (-I 
49 .00 (-I 
59 .00 (-I 

ADONIS AM 2025 Clip-on 20.95 (-I 
ADONIS AM 202F Swan Neck + Up/Down Buttons 30.00 (-I 
ADONIS AM 202H Head Band + Up/Down Buttons 30.95 1-) 
DAIWA RM940 Infra Red Link 45.00 (0.751 

TV INTERFERENCE AIDS HAND MICROPHONES 
Ferri te Rings 1 t .. dia. per pa ir 0 .80 T.A. 600 Fist Mic. 
Toroid Filter TV Down Lead 2.00 Power Mic. Wide Impeadance 
Low Pass Filler LP30 100W 3.95 TRIO MC30/35 600/ 50K IMP 
Trio Low Pass Fil ter LF30A lkW 17.90 YAESU YE7!VYD846 600/50K IMP 
Yaesu Low Pass Filter FF501 OX 1kW 23.00 SHURE 201 High IMP. Ouality Mic. 

meter 1500MHzI 

HP4A High Pass Filter TV Down Lead 5.95 EQUIPMENT 

ANTENNA 81TS Hl -Q Balun 1:1 5kW pep (PL259 Fitting) 9 .95 
T Piece Polyprop Dipole Centre 1.00 
Ceramic Strain Insu lators 0.40 

Small Egg Insu lators 0 .40 !!l:i!;! large Egg Insulators 0 .50 
75 ohm Twin Feeder - Light Duty-Per Meter 0 .16 
300 ohm Twin Feeder - Per Meter 0 .14 
URM67 Low Loss 50 ohm Coax-Per Meter 0 .60 

HELlAL ANTENNAS UR7S 50 ohm Coax-Per Meter 0.25 
Please send total postage indicated Any excess will be 
refunded. 

2M BNC or Pl259 (state which required) 
2M Thread for TR2300 or FT290R (state which) 
70cm BNC 

4.95 (0.501 
9.95 (0.751 

13.80 (0.751 
5.75 (0.751 

14.50 to.751 

24.95 (-I 
28.00 (0.751 
51 .75 (0.751 
69.00 (0.751 

10.95 (0.501 
10.00 (0.501 

6.50 (0.501 

4.50 (0.501 
4.50 (0.501 
4 .50 (0.301 

160- 10m 9 Band Transceiver 
All Band A.T.U. 
External Speaker 
lS0-10m 9 Band Transceiver (FM) 
160-1 Om 9 Band Transceiver (FMI 

Digita l R.O. 
DC/DC Power Pack 
Cooling Fan for 101 Z/ZO 
B Band Transceiver 200W Pep 
8 Band Transceiver 20W pep 
Matching Power Supply 
Transverter- 2M 
Digital V.F.O. 
Matching A. T.UJPower Meter 
Metal Rack for FT707 
Mobile Mounting Bracket for FT707 
General Coverage Receiver 
200K Hz-30MHz Gen. Coverage 

Receiver 
As above but with Memories 
Antenna Tuning Unit 
2M FM Synthesised Handheld 
2M Portable Synthesised 

Multi-mode 
70cm FM Synthesised Handheld 

Compact Trickle Charger 
Battery Sleeve for use with NC7/8 
Spare Battery Pack 
12V DC Adaptor 
2M Synthesised Multimode 
70cm Synthesised Multimode 

(1.6MHz Shiftl 
Matching 230V AC Power Supply 

* AS REV1EWED * 
FT290R 2M Portable Synthesised 

329.00 
409.00 

37 .00 (1 
209.00 

459.00 (-I 
63.00 (1.501 

Multlmode 24900 (-I 

MM811 
CSCl 
NCllC 
FL2010 
Nicads 
FL2100Z 
FF5010X 
FSPl 
YH55 
YH77 
QTR24D 
YM24A 
Y0 148 

Mobile Mounting Bracket 
Soft Carrying Case 
240V AC Trickle Charger 
Matching lOW linear 
2.2 AMP HR Nicads Each 
160-10m 1200 Watt Linear 
H.F. Low Pass Filter 1 kW 
Mobile External Speaker 8 ohm SW 
Headphones 8 ohm 
Lightweight Headphones 8 ohm 
World Clock (Quartz) 
Speaker/ Mic 207/208/708 
Stand Microphone Dual IMP 

4 Pin Plug 
YM34 As 148 but 8 Pin Plug 
YM38 As 34 but up/down Scan Buttons 
FDK VHF/ UHF EQUIPMENT 

20.70 (1.001 
3 .45 (0.751 
8 .05 (0.751 

64.40 (1 .201 
2.50 (-I 

425.00 (5.001 
23.00 (0.751 

9 .95 (0.751 
10.00 (0.751 
10.00 (0.751 
28.00 (0.751 
16.85 (0.751 

21 .00 (1.501 
21.45 (1.501 
24.90 (1.501 

Multi 700EX 2M FM Synthesised 25W Mobile 199.00 (-I 
Multi 750E 2M Multimode Mobile 289.00 (-) 
Expander 70cm Transverter for M750E 219.00 I-I 
STANDARD VHF/ UHF 
C78 70cm FM Portable 
CPB78 l OW Matching linear 
C58 2M Multimode Portable 
CPB58 25W Matching linear 
CM8 Mobile Bracket 
Cl S Soft Carrying Case 
C'2/230 Charger 
ORAE POWER SUPPLIES 

219.00 I-I 
67.50 (1 .501 

239.00 (-I 
79.50 (1.501 
19.95 (1.001 

6.95 (0.751 
7.59 (0.751 

All with Over-Volts - Current limit and Thermal Protection 
4 AMP 27.95 (1.501 12 AMP 69.00 (2.001 
.6 AMP 44.95 (2.001 24 AMP 99 .00 (3.001 

SWR - POWER METER 
Model 110 H.F/2M Calibrated Power Reading 
SWR25 H.F/2M Twin Meler 
UH74 2M/70 
WEl2 SP 15M H.FI2M 200W 
WEl2 SP200 H.F/2M 
WEl2 SP300 H.F/2M/70 
WEl2 SP400 2M/70 
OAIWA SWll 0A H.F/2M 
DAIWA CNS20A H.F/2M Cross Pointers 
DAIWA CNS30 2MnO Cross Pointers 

DUMMY LOADS 
DL30 PL259 30W MAX 
DL60 PL259 60W MAX 
DL60 N TYPE 60W MAX 
DL600 S0239 600W MAX 
DL1 oo0 50239 loo0W MAX 

11 .50 (0.501 
11 .50 10.501 
13.95 (0.501 
29.00 (0.751 
59.00 (0.751 
79 .00 (0.751 
59.00 (0.751 
35.00 I-I 
52.80 (-I 
71.00 (-I 

5.00 (0.501 
8 .80 (0.701 

16.50 (0.701 
29.95 (1.501 
39.95 (1.501 

MAIL ORDER A" prices correct at time of going to press. RETAIL 
Mon-Sat. 9-12 .30/1.30-5.30 BREDHURST ELECTRONICS Mon-Sat. 9-12.30/ 1.30-5.30 

HIGH STREET, HANDCROSS, WEST SUSSEX. TEl. 0444 400786 
Goods normally despatched within 24 hrs. Max. 28 
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22 Valves Used in the Early Days 
G. Jessop G6JP 

26 Air Test 
Sota SCL 144PS 2m Linear Amplifier 

29 PW Modulated Waveform Generator 
Geoff Arnold G3GSR 

39 CB Rig Check 
Commtron CB-40F 

42 IC of the Month-LM10 Op. AmpNoltage Reference 
Brian Dance 

47 PW "Winton" Stereo Tuner-5 
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51 Passport to Amateur Radio-7 
John Thornton-Lawrence GW3JGA 
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Timestep DFC4 Frequency Meter Kit 

(see page 45) 
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26 Air Test 41 Next Month 
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CNS40 
50MHz· 150MHz 
£35.00 inc VAT 
carr £1.50 

CNS20 
1.8MHz·60MHz 
£32.50 inc VAT carr £1.50 

The ULl 000 is a new concept in receiving 
station accessories and will help any keen 
listener to improve the performance of his 
station, particularly in the difficult conditions 
existing in the medium wave band (500KHz-
1.6MHz). 
The U L 1000 is a self-contained variable gain, 
tuned preamplifier suitable for use with 
various aerial systems. A particular feature of 
the U L 1000 is the use of a high Q loop aerial 
for the 500KHz-1.6MHz band. 

ULIOOO 
£39.50 inc VAT Carriage £1.50 

HONOR Carriage on meters £ 1.00 
KRT100£5.75 KRT200£10.50 KRT500£19.50 

For those of you who enthuse over portable 
SSB operation on the hills and mountains of 
the UK, or wish to chat to the local lads whilst 
seated by your fireside, then the Mizuho SB2X 
2 metre SSB portable is the rig for you. One 
watt output on the SSB frequencies 144.000 
to 144.600 and the ability to listen to the 
beacon frequencies from 144.800 to 145.000 
(also transmit). 

£165.00 inc VAT Carr £4.50 

lVIIZUHO 
SB2X 

HEAD OFFICE AND SERVICE CENTRE 

UHF VHF 

TR9000 The exciting TR9000 2-metre all-mode transceiver 
combining the convenience of FM with long distance SSB and CW 
in a very compact, very affordable package. Because of its com-
pactness the TR9000 is ideal for mobile installation, add on its fixed 
station accessories and it becomes the obvious choice for your 
shack. 

TRSDOD 
£394.00 inc VAT. Securicor carr £4.50 

The TR9500, a 70cm multi mode mobile giving SSB; FM and CW 
operation in a compact rig based on the phenomenally successful 2 
metre 9000. Combining the convenience of FM with the "DX 
ability" of SSB on the 70cm band this is the rig all discerning VHF 
and UHF amateurs have been waiting for. 

TRS5DD 
£449.88 inc VAT. Securicor carr £4.50 

TR7800 Trio's remarkable TR7800 2-metre FM mobile transceiver 
provides all the features you could desire for maximum operating 
enjoyment. Frequency selection is easier than ever, and the rig in-
corporates new memory development for repeater shift. priority. 
and scan. The TR7800 by Trio. the only FM mobile. 

TR7BDO 
£284.97 iric VAT. Securicor carr £4.50 

Chesterfield Road, Matlock, Derbys. Tel. 06292817 or 2430. 

2 

Open Tuesday-Friday 9-5.30, Saturday 9-5.00. Closed for lunch 12.30-1.30. 
For all that's best in ham radio, contact us at Matlock. 
For full catalogues send 70p in stamps with your address. Mark enquiry PW. 
Goods are normally despatched by return. 

Practical Wireless, February 1982 
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T RIO pacesetter in amateur radio 
We've handled a lot of equipment in our time as radio amateurs but the 
TS830S really took us by storm. As you will hear if you listen on the air. it's 
reputation is high all round the world. We think the TS830S is exactly right for 
the operator who has carefully considered all the features necessary for top 
performance. put aside all the gimmickry and found the TS830S. 
This rig offers you all band coverage ; true frequency readout on all . modes; 
variable bandwidth and passband tuning; rugged, reliable 6146B valves in the 
PA; top quality both in construction and design; and, above all , the Trio reputa-
tion for giving you the best equipment at a reasonable price. Thousands of hap-
py users worldwide will confirm that if you want total satisfaction, try the 
TS830S. Send for comprehensive details today. 

TSB30S 
£694.30 inc VAT Securicor Carriage £4.50 

A recent addition to the Trio HF range, and proving amazingly popular is the 
new TS530S. Designed as a "little brother" to the TS830S, the TS530 uses 
the same PLL system, same RF boards, same readout system and many other 
features of the 830 but without the variable bandwidth facility. You do, of 
course, have the famous Trio I.F. shift system for dodging the QRM. 
We really believe that the TS530S is the finest mid-price H F base station 
transceiver on the market and we would like the opportunity to prove it to you. 
Why not call us. or call in person to see and try out this super rig . 
If you like to read lists of features, how about 160-10 metres including new 
bands: passband tuning on all modes: 6146B PA tubes for low intermod : low 
power tune up: digital readout shows true frequency at all times: VOX built in: 
CW sidetone: speech processor: noise blanker: etc. etc. 

TS530S 
£534.98 inc VAT Securicor Carriage £4.50 

For the keen mobile/portable enthusiast, the "no-tune" solid state transceiver 
has proved irresistible, and the Trio TS 130S is probably the best of the bunch. 
When the original TS 120 was introduced, there were gasps of amazement at 
Trio's achievement in making a first class HF rig in such a small size. With the 
advent of the TS130S, the mobile rig really comes to maturity. Imagine an 8 
band transceiver with digital readout. I.F. shift, vox, speech processor, single 
conversion PLL derived transmitter and receiver, 1 OOW output, red hot receiver 
- and all in a package you can carry on the palm of one hand. It's really a 
staggering thought. 
The unquestioned excellence of Trio design and manufacture shows in every 
aspect of the TS 1305 - why not see it and try it for yourself. 

TS130S.V 
£525.09 inc VAT Securicor Carriage £4.50 

The compact DFC230 Digital Frequency Controller provides maximum 
efficiency and flexibility for mobile and fixed operation by combining a 20Hz 
step digital VFO with 4 memories . • 20Hz step digital VFO : • Four 
memories: Frequency can be transferred from VFO to memory or from 
memory to VFO . • Built-in digital display: Shows digital VFO or memory 
frequency .• Perfect for mobile installation . • UP/DOWN manual scan : 
Frequency can be shifted with UP/DOWN microphone (supplied with DFC-
230) or with FAST STEP switch on front panel. • Cross-operation switch: 
Allows split-frequency operation. with transceiver VFO on transmit and 
DFC-230 (VFO or memory) on receive, or vice-versa . • RIT (receiver in-
cremental tuning) . • RIT, VFO, and MEMO indicators: LEDs show functions 
in operation . • Compatibility with TS-830S, TS-120SN and TS-130SN. 

DFC230 
£179.86 incVATSecuricorcarr. £4.50 

LOWE IN LONDON 
NOW OPEN, OUR EMPORIUM IN THE CITY 
278 PENTONVILLE ROAD, LONDON Nl 9NP [NO MAIL ORDERS] 
THE EMPORIUM IS IN THE BASEMENT OF THE "HEPWORTHS" SHOP 

Practical Wireless, February 1982 3 
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Buy direct from us, 
get two years full 

The Tiny.Tiger! 
1(2SE.2SW 2M FM Mobile. 

Amazingly small , yet very sensitive. 
Two VFO's, five memories, priority 
channel , full duplex and reverse , LED 
S-meter, 25KHz or 5KHz step tuning , 
same multi-scanning functions as the 
290 from mic or front panel. All in all the 
best 2M FM mobile ICOM have ever 
made . . 

1(290E.2M Multimode Mobile. 

10W RF output on SSB, CW and FM. 
Standard and non-standard repeater 
shifts . 5 memories and priority channel . 
Memory scan and band scan , controlled 
at front panel or microphone. Two 
VFO·s. LED S-meter. 25KHz and 1 KHz 
on FM - 1 KHz and 100KHz tuning steps. 
Instant rev-repeat . 

1(24G.I0W 2M FM Mobile. 

This is the low-cost, 
easy to use economy model. Full bank 
- 80 channels at 25KHz spacing by easy 
to use press button switches. 12'i2KHz 
spacing if required , and the same 
reliable performance as the famous 
IC240. Price £169 . 

4 

1(202S/402 
3W 2M or 70em. 
SSB Portables. 
These two have been around for a long 
time and are well proven . SSB, CW and 
side-tone. They come fitted with 
144 - 144.4 (IC202S) and 432 - 4324 
(IC402) . Battery or 12v operation . 
Built-in antenna or socket for external 
antenna. 

1(2E flS9-1(4Ef199 

- Nearly everybody has an IC2E - the 
most popular amateur transceiver in the 
world - now there is the 70 cm . version 
which is every bit as good and takes the 
same accessories. Check the features : 
Fully Synthesized - Covering 
144 - 145.995 in 4005KHz steps. 
(430-439.9994E) . 
Power Output - 1.5W with the 9v 
rechargeable battery pack as supplied 
- but lower or higher output available 
with the optional 6v or 12v packs. 
BNC Antenna Output Socket - 50 
ohms for connecting to another antenna 
or use the Rubber Duck supplied 
(flexible v. whip - 4E) 
SendlBaHery Indicator - Lights 
during transmit but when battery power 
falls below 6v it does not light. indicating 
the need for a recharge . 
Frequency Selection - by 
thumbwheel switches. indicating the 
frequency . + 5KHz switch - adds 5KHz 
to the indicated frequency . 
Duplex Simplex Switch - gives 
simplex or plus 600KHz or minus 
600KHz transmit ( + 1.6MHz and listen 
input on 4E) . 
Hi·Low Switch - reduces power 
output from 1 .5W to 150mW reducing 
battery drain. 
External Microphone Jack- If you 
do not wish to use the built-in electret 
condenser mic. an optional microphone! 
speaker with PTT control can be used. 
Useful for pocket operation . 
External Speaker Jack - for 
speaker or earphone. This little beauty is 
supplied ready to go complete with 
nicad battery pack. charger. rubber duck. 
A full range of accessories 
in stock. 
ICMU 

BP5 
BP4 

BP3 
BP2 
BC30 
BC25 
DC1 
HM9 
CP1 
ICI /2/3 

1 OW mobile booster 
forlC2E 
11 volt battery pack 
Empty battery case for 
for 6 x AA cells 
Standard battery pack 
6volt pack 
Base charger for above 
Mains charger as supplied 
12 volt adapter pack 
Speaker/microphone 
Mobi le charging lead 
cases 

All pnces Include VAT 

£ P 

49.00 
30.50 

5.80 
17.70 
22.00 
39.00 
4.25 
8.40 

12.00 
3.20 
3.60 

each 

The IC4E is going to revolutionise 70cm! 

Practical Wireless, February 1982 
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or our agents and 
warranty on . all 

equipment. I(OM produce the 
complete HF line-up! 
IC730.100W HF All Band Mobile. 

80 - 1 OM , 8 bands SSB, AM and CW. 
Two VFO's with 10Hz - 100Hz and 
1 KHz steps. Memory for each band. 
Noise blanker, vox, CW monitor, APC 
and SWR detector. Speech processor 
and fan . Switchable RF pre-amp and ' 
WWV 13v DC operation or use ICPS15 
mains. 

IC720A.I00W HF 
+Gen Coverage Transceiver. 

This is the best money can buy. AM . 
SSB, RTTY and CW. Built-in fan , 
speech processor, two VFO's and APe. 
Tuning rates down to 10Hz and 
memories. General coverage receiver 
from 100KHz to 30MHz (transmit too if 
you have a licence l ) Run from 13vDC or 
use PS15 mains PSU. 

Fer the complete station. 
Controlled remotely from the ICOM 

range (or by one switch for other HF rigs):-
IC2KL. 

The superb solid state linear to give 
you the legal limit on all HF bands with 
no tuning and a very clean signal. 

Please Ring us for the Latest Prices, 
you may call after hours using our 
Ansaphone on: 02273 63850. 

Practical Wireless, February 1982 

ICAT500. 1(251E and 1(451 21'1 and 70cm. 
All Mode Base Stations. 

Automatic ATU which really is automatic 
and even selects the correct antenna for 
you l Faster than its competitors . 
Handles 500W (1 Kw PEP) - 100W 
version is AT-100. 

Both well proven designs with twin 
VFO's, variable tuning rates and power 
output , scanners and memory'channels, 
automatic repeater operation with full 
reverse , 144 - 146 or 430 - 440, low 
output on FM . SSB and CW. bu ilt-in 12 
and 240v supplies. None other like them . 

TONO PRICE LIST Communications £ p 
7000E CW/RTTYfASC11 Terminal TX /Rx 599.00 
350 CW/RTTY/ASC11 Terminal Rx Only 259.00 
CRT 120G VDU 12 inch Green Screen MainS Power 125.00 
HC900 Intelligent Line Printer 4 Cases + 590.00 
HCBOO Line Printer Centronics 449.00 
SK7 Plug Adaptor For Printers 8.50 

Linears 
2M-50W 40 Watt Linear For 2 Metres 65.00 
2M-100W 90 Watt Linear for 2 Metres 115.00 
MR-150W 140 Watt Linear Far 2 Metres 159.00 
MR-250W 210 Watt Linear For 2 Metres 259.00 
MR2B 100 Watt Linear for 10 Metres 65.00 
UC70 50 Watt Linear Far 70cms 149.00 

Preamps 
RX-144 Mast Head Preamp For 2 Metres 65.00 
RX-430 Mast Head Preamp For 2 Metres 70.00 

SWRlPower 
ASW-1BO 1.8-160 Mhz 45.80 
ASW-430 430 Mhz 49.50 

TASCOTELEREADER 
Communications 

CWR-685 CW/RTTY Terminal + VDU + Keyboard. Tx & Rx 699.00 
CWR-680 CW/RTTY Terminal Rx Only No VDU 189.00 
CWR-670 As Above But De-Luxe Model 259.00 

Thanet Electronics [f IIICOMI 
143 Reculver Road, Herne Bay, Kent. Tel : 02273 63859 
AGENTS (PHONE FIRST· evenings and weekends only) 
Scotland Jack Gtvl8GEC (031-665-2420) Wales Tony GW3FKO (0874 2772 or 3992) 
North West Gardon G3LEQ (0565 4040) Midlands Tony GBAVH (021-329-2305) 

Ansafone Service available 

5 

www.americanradiohistory.com



"SUCH NICE PEOPLE" 

WATERS & 
STANTON 
ELECTRONICS 
18/20 MAIN ROAD, HOCKlEY, 
ESSEX. TEl 10702) 206835 

5 miles from -_ . ::;:-
Why not bring the whole family for a day out? 

(Early Closing:Wednesday 1.00 pm) 

TUNE INTO THE WORLD . .. FROM YOUR ARMCHAIR! 
FRG7700 £319 

Securicor £ 5.00 extra 

NEW FROM SONY 
ICF-2001 

The new SONY ICF-2001 is a 
desk top receiver that covers the 
World. 150kHz to 30mHz SSB 
and AM plus FM 76-1 08mHz. Full 
digital readout, scanning and 
memories are included and con-
trolled by a microprocessor. Power 
requirements are either 230v AC, 
12v DC or internal H P2 cells. At 
present deliveries are slow so 
please phone for latest information. inc carriage 

equipment and poor equipment. We rale the FRG7700 very highly. It forms the main unit of the system and provides one 
of the most cost effective ways of listening to the entire shortwave band. Listen to all the World news direct as it comes 
in from stations stretching round the Globe. international family requests from Australia and New Zealand. sport from 
America, topical news comment from Russia and China. If you're interested in Amateur Radio then the SSB facility lets 
you listen in on conversations with amateurs from places far and 

AE R IAL TUN E R £37.00 '0 expedi'ions in Africa or ,he.!"n,arc'ic. It's all possible and 'he VHF CONVERTERS From £69.95 
more ski lled the operator. the more interesting it becomes. The 
possibilities are endless. ship to shore radio. aircraft on the 
Atlantic run , foreign news agencies. etc. 
And if this is not enough plug in the optional VHF converter and 
listen to private, commercial and military air traffic over the U.K., 
local airports. local shipping. taxis, radio amateur repeaters and 
many other interestin!;l transmissions. To improve reception, 
there's also the matching aerial tuning unit. So why not send 
S.A.E. today for full coloured leaflets and enjoy a new hobby from 
the comfort of your fireside. Go on - treat yourself I 

KILL TV INTERFERENCE DEAD! 
HP4A TV FILTER £5.95 

If you're suffering from or indeed causing 1V interference 
through CB or Amateur Radio transmissions then this is the 
answer. Specially designed for us in Japan for the U K 1V 
channels it incorporates both filter and braid-breaker. Its 
most effective filter we have come across. 

FERRITE RINGS £1 for 2 p&p inc, 
These rings are purpose designed for curing audio 
interference. Simply wind the signal or speaker lead around 
it. 

REMEMBER - WE OFFER THE'FASTEST MAIL ORDER SERVICE IN THE UK! 

HF TRANSCEIVERS 

Trio TS830S SSBlCW 1 OOW 230V AC 
Trio AT230 Aeriallu",r &. power meter 
Trio TS530S SSBlCW 100w 230V AC 
Trio TS130S SSBlCW 100W 12V DC 
Trio TS13 0V SSBiCW IOW 12V DC 
Trio MB100 Mobile mounting for above 
Trio PS30 230V PSU for TS 130S 
V_ FT· l AM. FM, SSB & CW 100W 
V_ m01ZFM SSBlCWiFM 100W 23 0V AC 
V_ 

2JOV AC V_ 
V_ Fl21 aoz 160-' OM 1.2kw linear 
V_ m07 SSBlCWiAM 100W 12V DC 
V_ FP7D7 230V AC PSU for .b .... 

VHF TRANSCEIVERS 

Trio TS770E 2rn!70cm IOW 230V AC 
Trio TR9000 2m FM/SSB IOW 12V OC 
Trio PS20 AC PSU for above 
Trio B09 Base plinth tor lR900D 
Trio TR7730 2m FM 25W 12V OC 
Trio TR7800 2m FM 25W 12V DC 
Trio TR7B50 2m FM 40W 12V DC 
Trio TR230n 2m FM lW Portabh! 
Trio TR2400 2m FM lW hand·held 
Trio TR2500 2m FM lW hlnd·h,ld 
Trio TR8400 70cm FM IOW 12V DC 
Trio TR9500 70cm FM/SSB IOW 12V DC 
V_ FT480R 2m FM/SSB IOW 12V DC 
V_ FT290R 2m FMiSSB 3W p,n.bl. 
V_ 1: V_ 
FDK M700EJI 2m FM 25W 12V DC 
FDK M750E 2m FM/SSBlCW IOW 12V OC 
FDK for above FDK 
FOK T1200 2m FM ponable 
fDK Palm 11 2m FM portable 
FOK Palm IV 70CM FM portable - PCS3000 2m FM 25W 12V OC - PCSJOO 2m FM 3W portable - PCS2BOO 28mHz FM IOW 12V OC 
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£114.00 In/cl 
[tll.OO 12.001 
£634.00 In/cl 
£625.00 In/cl 
[445.00 In/cl 

[17.00 11.501 
£11.60 15.001 

P.OA. In/cl 
[510.00 In/cl 
£145.00 In/cl 
£115.00 In/cl 
£425.00 In/cl 
£541.00 In/cl 
£125.00 15.001 

£714.00 In/cl 
£l74.00 In/cl 

£48.00 12.501 
£34.85 11.151 

£247.00 In/cl 
£214.00 In/cl 
£l14.00 In/cl 
£111.76 In/cl 
[111.00 In/cl 
P.OA. In/'I 
£l34.00 In/cl 
£441.00 In/'I 
£lI5.00 In/'I 
£241.00 In/'I 
£208.00 In/cl 
£219.00 In/cl 
[118.00 in/,I 
£211.00 In/cl 
£211.00 In/cl 

£11.00 12.001 
£171.00 In/,I 
£101.00 In/cl 
£141.00 In/cl 
£211.00 In/cl 
£114.00 In/cl 
£178.00 In/'I 

Trio 
Trio 
V_ 
V_ 
V_ 
V_ 
Lowo 
Lowo 
GIoIoaI 
V_ 
V_ 

V_ 
V_ 

HF RECEIVERS 

Rl000 200kHz·30mHz SSBlAM/CW 
R600 200kHz·30mHz SSBlAM/CW 
FRG7 500kHz·30mHz SSBlAMiCW 
FRG7700 200kHz·30mHz SSBlAMiFM/CW 
FRG7700M As above but with memolY 
FRT7700 Matching HU. 
SRX30 500kHz·30mHz SSBlAMiCW 
SRX30D 500kHz-30mHz Digitll 
AnOOO sw! at,. 200kHz to JOmHz 
FRV77DOA RIl converter 118-150mHz 
FRV7700B Rx convener 50·60. 118·130. 

140·150mHz 
FRV7700C RI C1Inverter 140·170mHz 
FRV77000 R, convener 70·80. 118·130. 

£287.00 
P.OA. 
[188.00 
£l18.00 
£408.00 

£ll.15 
£161.00 
[115.00 
£lU5 
£11.75 

In/cl 
In/cl 
fn/cl 
In/'I 
In/cl 

11.501 
In/cl 
In/cl 

11.501 
11.501 

£75.60 11.501 
£15.96 11.501 

140·150mHz £12.46 11.501 
NOTE: ...... ___ onty __ FRG1100-.. 

VHF RECEIVERS 

1M51B 2m FM Scan 230V or 12V DC 
SAUDI 2mFMhlnd-hlld 
SAMUl 2m FM mobill 12V DC 
BEARCAT 220FB 66·500mHz 230V AC 
SX200N 28·500mHz 230V AC 
SR9 2m FM tuneable 12V DC 
SR9 Marine version 
AR22 2m FM 800 channel hand-held 
AR22M Marine version of above 
R5ll Air band hind-held 
R521 Air band scannef S..., FX213 Air-bind monitor 

ROTATORS 

CCE AR40 suilS large VHF aerials 15 enrl} 
Channelmaster 9502 suilS VHF eeri. ls (3 core) 
KR400RC suils HF aerials (6 enra) 
Hirschmann 250 suilS VHF aerials (3 core) 
COE alignment bearing 
Hirschmann and Channelmaster alignmlnl bearings 

£11.00 In/'I 
[55.00 In/'I 
£55.00 In/cl 

£228.00 In/'I 
£210.00 In/cl 

£41.00 12.001 
£41.00 12.001 
UI.OO 11.501 
£15.00 11.501 
[48.60 11.501 
£19.60 11.001 
£13.50 11 .001 

£12.00 12.501 
£54.00 12.501 
£11.00 12.501 
£43.00 12.501 n.oo 11.251 
£11.15 11.251 

SWR! POWER METERS 

WEll SP200 L8·160MHz20·200·1KW 
WEll SP300 1.6·500MHz 20·200·1 KW 
WEll SP400 130·500MHz5·20·150W 
WEll SP45140·470MHz HO·100W 
WEll SP15M 1.8·160MHz 2.5·20·200W 

MISC ACCESSORIES 

SElF 13.8V 4 amp OC power 
PS125 13.aV 5 amp DC power supply 
Global PSIS 6 amp DC power supply 
EK1 21 Eletltonic morse key 
Deluxe morse key (manual! 
CW2Ageneralpurposemorsecodeoscillalor 
MF210 Self powered 2m FM monitor 
FXl deluxe station wavemeler 
DMS1 700kHz-250MHz dip meter 
Station log books 
Bl40X balun 3-40MHzlKW 
HP3A TV1 filler 
Drake TV3300 low pass filter 
Shure 4440 base station mic 
Shure 201 hand mic 
MM202S Mobile safety mic 
MM202H Mobile safety mic 
AM502 Base station compressor mic 
AM802 8ase station deluxe mic 
AMB01 High low compressor mic 

WE ALSO STOCK 
FULL RANGE OF:-

DATONG 
MICROWAVES 
TALAERIALS 
HYGAIN 
JAYBEAM etc. 

£68.95 In/cl 
£19.00 In/cl 
£59.00 In/cl 
P.OA. 
£29.85 In/cl 

£24.95 12.001 
[29.95 12.501 
[32.96 12.501 
£29.00 11.501 
[10.50 (0.751 

£8.95 10.751 
£9.00 10.501 

£33.00 11.001 
[59.00 11.501 

£1.85 10.751 
£11.25 10.751 

£3.95 10.401 
£18.40 11.001 
[21.60 11.501 
£12.50 11 .001 
£20.95 11.001 
£29.00 11 .001 
£38.00 11.251 
£58.00 11 .251 
£44.00 11.251 
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LEGAL BASE 
AERIAL! 

"BLUE DIAMOND" 

* 27 ·60-28MHz * Ideal for UK FM * Weatherproof 
THIS IS A REAL 
TOP PERFORMER 

·Price includes 
compact loft 
mounting option 
kit. 

GP·28 

£25* 
Carriage £2 ,50 

ATTENTION SERIOUS CB'ERS 

NEW! DATONG £29.30 
"CODE CAll" p&p50p 
This compact little unit enables you to have a 
completely private channel on your CB rig. Only 
the person dialling one of over 4000 channels on 
the self contained "code call" will be able to 
break the squelch on your rig (which also has to 
be fitted wi th an identical unit). No more noisy 
channels to monitor and only a single connection 
to the speaker output. 
INTERNAL SWITCH SETTING MODEL 

,£27.60 + 50p p&p 

MAIL ORDER-
FASTEST IN THE 

BUSINESS! 

TEL 
(0702) 

206835 
or 

204965 
FOR 

ACTION! 

C.B. ANNOUNCEMENT 

AMSTRAD 
FIDELITY 
CYBERNET etc etc 
Prices start at 
£69 Phone for latest prices 

CB is now legal and we now have in stock a good 
selection of transceivers and associated equipment. 
With 10 years in the telecommunications business 
behind us you can be assured of sound advice and a 
good deal. Every item we sell conforms to the UK CB 
specification and we have extremely comprehensive 
test facilities for pre-delivery checking and after sales 
backup. It makes sound sense to come . to the, 
specialists but if you are too far away we shall be 
happy to despatch your CB equipment to you via our 
MAIL ORDER DEPARTMENT. So whether its instant 
advice or instant despatch why not give us a call on 
the telephone. 

YW-3 
£12.50 

Post free 

.. 1.1 , •. 
1_... 

An swr meter is essential if you want the strongest 
signals and also protection for your rig. We have 
seen many models but w ithout doubt we haven't 
seen anything that will beat the YW-3 for accuracy. 
Its great value. Order yours today. 

PROFESSIONAL AIRCRAFT MONITOR 
R517 £49.50 

(as supplied to pilots, ground crew etc.) 
The R517 is a professional aircraft 
monitor receiver, having superb sen-

143mHz. For easy tuning there is 
both a coarse and fine tuning con-
traL In addition there is a 3 position 
switch for selecting xtal controlled 
channels (Xlals £3.00 extral for your 
local airport. The unit is completely 
portable running off self-contained 
batteries. 

AZDEN 
PCS300 
3 Watts FM 
144-146MHz 
12tKHz steps 

£184 
inc battery & charger 
Available February 

You're looking at a picture of a most remarkable 
hand-held transceiver at an equally remarkable 
price! Over 3 watts output. high/Iow power 
switching. 3 way scanning of band. segment, or 
memories. And talking about memories its miserly 
back-up circuit consumes only a fraction of 1 ma. 
No more flat batteries in the morning I The clear 
LeO display provides steps of 12tKHz and even 
has a bar S-meter. In short ifs incredible value 
and an incredible performer. 

AZDEN POWER MIC 
The new Azden DX-354 
desk mic is purpose made 
for ham radio & CB by 
one of Japan·s foremost 
audio engineering com-
panies. With its heavy die 
cast metal casing. built-in 
variable compressor and 
500-50k ohm o/p. it 
matches any transceiver. 

price £ 2 9.00 

FDK 
M750E TRANSCEIVE 

2M FM-SSB-CW * 1/ 10 Watts * All modes * Digital readout * 144-146MHz * Tone burst * RF gain control * Oual FVO * Up/down Mic * Hardware kit £289 (carriage free) 
SAE FOR COLOUR LEAFLET 

FDK 
M700EX TRANSCEIVER 

2M FM 25 WATTS 
* Synthe$ized * 25 & 12+ KHz steps * Priority scanning * Variable power 

" 

* Digital display * Tone burst . . * Reverse repeater • . * Fully protected * Hardware kit 

£199 (carriage free) 
SAE FOR COLOUR LEAFLET 

THE COMPLETE ELECTRONICS CENTRE 
FOR AMATEUR RADIO:' CB - HI-FI- VIDEO E&OE 

----------------------------MAil ORDER SLIP to : Waters & Stanton Electronics, Warren House, Main Road, Hockley, Essex. 

Goods required ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Please rush me the above. Cheque enclosed for £ ........... ./Please charge to credit card No ............................... . 

Practical Wireless, February 1982 7 

www.americanradiohistory.com



Neosid Ltd., 8rownfields, Welwyn Garden City, The Specialists for: 

FERRITE COMPONENTS. COIL FORMERS. BOBBINS. INDUCTOR PARTS 
PW Kits currently available: 

PW10 "NIMBUS" 
COIL COMPONENTS 

Formers, cans, bases, cores and beads re-' 
quired for this project. Kit includes winding 
wire and trimming tool. 
REF PW10 PRICE £6.65 inc. P&P 

PW30 "HELFORD" 
COIL COMPONENTS 

Type A6 coil assemblies, balun cores, 6mm 
coil former, screening beads. 

REF PW30 PRICE £3.95 inc. P&P 

REF650 
TRIMMING TOOL KIT 

Adjusters for I.F. coils, 3mm & 4mm. Con-
vergence coils 6mm including hexagonal 
type. 
REF 650 PRICE £1.25 inc. P&P 

CATALOGUE OF STANDARD PARTS 
AVAILABLE - SEND S.A.E. 

Don't be short of coil parts, buy our PW20 kit 
and be prepared I 

GENERAL INDUCTOR COMPONENTS 

Kit comprises: 
Type A6 assemblies. 
3mm coil formers and screw cores. 
4mm coil formers and screw cores. 
Ferrite rods. 
Miniature balun cores. 
Suppression beads. 
Axial leaded choke cores. 
Trimming tools 3mm & 4mm. 

REF PW20 PRICE £6.10 inc. P&P 
PLEASE ALLOW 10-14 DAYS FOR DELIVERY 

"STOUR" TRANSCEIVER 
THE RECENT ADDITION TO OUR 
RANGE OF KITS FOR CONSTRUCTORS 
comprising : 
Type A6 assembly. 
Type HA2 assemblies. 
Ferrite toroids. 
REF PW40 PRICE £10.90 inc. P&P 

RF NOISE BRIDGE 
LATEST PW PROJECT 
Toroid and winding wire. 

REF PW50 PRICE £1.00 inc. P&P 

CERAMIC MAGNETS 
Selection of 20 assorted ceramic magnets -
varying shapes and magnetisation patterns. 
Educational/Practical - Hobby/Leisure - Even 
Fun. 

REF MPll0 PRICE £4.50 inc. P&P 

8 

..... PW/REF £ ... . .... . ... . . inc. P&P I 
.. .. . .......... PW/ REF .. £ ... ........... inc. P&P I 
I ENCLOSE PO/CHEQUE No . ............ . . .. ... .. .... for £.. 
NAME ........................ ......... .... ............. .. ........ ... ............... .............................. . 
ADDRESS ............................................................................ ..... .................... . 

NEOSID SMALL ORDERS 

TELECOM. 
ICOM:- £ SOMMERKAMP £ 
IC720A 883 TS280FM 179 
IC730 586 FT7B 399 
IC251 495 YC7B 77 
IC451 599 FT209R 229 
IC290 369 FTl01ZD 575 
IC2E 169 FT707 569 

PLUS ALL ICOM 
FT207 169 
FT707 109 ACCESSORIES FRG7 199 

WE CARRY A RANGE OF SWR AND POWER METERS. ANTENNA 
SWITCHES - DUMMY LOADS - ROTATORS - REVCOWHIPS-

CABLES - CONNECTORS ETC. 
ACCESS/ BARCLAY HPTERMS 

6 NEW ST., BARNSLEY, SOUTH YORKS. 
Phone: 0226 5031 

=-' 
ANC POWER SUPPLIES 

EYEBALL!! EYEBALL!! 

I 
I 
I 
I 

ONLY £10·95& WITH OVERVOLTAGE PROTECTION 
MADE IN ___ _ TYPE CB3500 ENGLAND 

NEOSID SMALL ORDERS 
P.O. BOX 86 
WELWYN GARDEN CITY 
HERTS AL7 1AS 

NEOSID 

HEAR MORE 
£29.95 
inc. VAT 
p&p£1 .75 
add £2.00 
for S0239. 

SAE for leaflet 
Transmitting 
Om ni-matches 
also available 

WITH THE SWL OMNI-MATCH 
• Better matching • Clearer signals • Latest design 

• Wider coverage • Optimised for receiving 200 kHz-30 MHz. 
• Improves any antenna/ receiver combination. Goods by Return. 

I 60 Green Road, -_VISA _ 
_ Leeds LS64JP 
MODULES LIMITED Telephone 0532 782224 Ansafone 

AT LAST -A HIGH-
QUALITY BRITISH POWER 
SUPPLY AT A FANTASTIC 
PRICE. 

PLEASE SUPPLY (QTY)CB 3500 POWER SUPPLIES AT £10·95 Each 
-. --+£1'64 VAT AND £1·75 PIP TOTAL £14·34 

The CB 3500 is full of features you would expect on units costing nearly 
three times as much. HOW IS IT DONE? Quite simply by design and the 
advantages of mass production. 

I enclose Cheque! PO for £ _____ Name'--_________ _ 
_____________________ ___ 

The CB 3500 is housed in a durable metal case and comes with full 
instructions for use. The output is fused on the PCB and there is also a 
thermal fuse on the transformer for added protection. 
SEND TODAY - your money back if not completely satisfied. 
Please allow 28 days for delivery. 

SEND TO TITAN TRANSFORMERS, DEPT. PW, CENTRAL HALL, DUNCOMBE STREET, GRIMSBY, SOUTH HUMBERSIDE, DN32 7EG 
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__ 
40CHANNEL 

LEO PLL CIRCUIT 

Realistic is-the biggest name in Citizens Band 
Radio and accessories- and you will be 
able to buy the full range at Tandy - the 

world's largest retailer of CB equipment! 

CBfroDlTandy 
WATCH PRESS FOR FORTHCOMING ANNOUNCEMENTS 
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EetSS 0.10 EYBI 8.15 PY8118DO DJ5 1S5 .A, 6F6GS 1.10 128Hl 1.10 '" 0.10 (et86 1.10 EY86}87 .... PY82 D.I Ii 1T4 • A, 6f7 u. 12t8 DJ • SS, .... EccaB • A' (Y88 ... PY8J ••• . U. .... BFOG .A. 12El IUIi 957 1.15 Eet l89 DJ, ElBO UO "BB .A. IX28 .. 40 SFI 2 .... 12J5GT US IS25 .... (CCB04 DJ. El" uo PY500 1.10 202 1 1.10 SFI4 1.15 121(7GT UD 1629 1.15 ECf80 DJ. GM. ••• PY8D9 U. U5 - 6F15 1.10 12k8GT DJ. 2051 "10 (CFa2 DJ' GY50 1 I.la PY8DI DJ. 21(25 l u a 6Fn 1.1 5 1201GT . AD 576l ." [CF801 U 5 Gl32 U5 OavOl/IO 2..15 lXl 1.15 6F2l U5 125C7 .J. 5842 7.60 (CH34 .. 25 0133 ." OOVDl··2OA lA' 0.10 6F24 1.75 I1SH7 DJ' 5881 140 ECHl5 1.10 0134 '" .u. lAll ' 40 6Fll 10.50 !2SJ7 OJO 5933 , ... 
ECH42 1.20 0137 115 OOVOJ·25A 30B .... 6FH8 <2. 12501 I.4Ii S051 2.2. (CH8! DJO <TBB '31 21.20 3022 21 .. ,GAB . AD 12S07GT U S 6060 U S 
ECH84 .A. '2'- OOVQ614OA lE29 ".00 60HBA U, 12Y4 U. SO .. .. 31 
ECLSD DJO XlBB us 11.10 lS' .... SH' .... 130J u • 6065 121 
ECt82 U5 11.10- OVDJ·12 U. '832 IUS SJ' US 1305 . AD 6061 .. 31 
(CtSl .. 40 MH4 .. 50 SCI/400 '50 5812S4M l U G 6J4WA .00 1306 . AD 6080 U. (CU5 u . MLB 2.10 Stl/600 '50 fI&'255M IUO SJ5 l.3O 1457 1.1 5 6146 U. 
EClSB .... MX IOlOl21.50 SP61 .... 5PJ258M l UG 6JSGT .... 19AQS U, 61468 U. EF31A .. 15 N7B .... TIll 1150 sell " ... SJ' U • 1!lG3 11.511 6360 .. 15 EFl. .... OA2 0.10 U15 1.15 SR4GY u. BJBW DJ' I!IG' .... 6550 , .. mo 0.15 ." DJ. Ul6 1.15 5U4G 0.1 1i 6JE6C U, 19H5 It.1i5 6810 14.01 

VALVES and transistors ' SPECIAl QUALITY 
Telephone enquiries for valves, transistors. 

POSTAG E: (H3 '5p : ( H 5 55p: (5·£10 SOp: ('0· 
elc : £15 75p; £15·£20 90p: over £:20 free 

""iI749 3934 .• "de and expOrl 743 0899. PRICES MAY VARY 001....., "' ...... "_ COLOMOR 907/3530 london Tel. 01 -743 3934 
(ELECTRONICS) LTD. Open Monday to Friday 9-1 pm. 2.00-5..30 

170 Goldhawk Rd .. L.nd.n W.12 pm. 

Cash. with order, mail order only or callers by appointment. All prices include VAT at 15%. please 
add 60p post & p8cking. Full money back guar8ntee on 811 items. 

FT101 NBFM ADAPTER 
:1$'" j .... {<?l"!! .. 

.... .. "m. _ et" ."' 

\ " }< 
W.l_",.'IUtMU1\I ""_....,... f , 

Suitable for all model. up to FT1 01 E 
With increasing interest in using FM mobile on ten meters & also (he new legalisation of FM for 
27 M Hz CS use you can now use your older FT1 01 on these bands by adding one of our super 

1 tgf 14) 
one wire to be soldered across the clarifIer control-this wire is only required for the transmit 

h:hse 
need to unplug when changing modes or bands just switch the adapter off and this reverts the 

£75.00. Data sheet available on request. 
27MHz RECEIVER PRE-AMP liven up that old type Rx. with our ready made unit size only 
60 x 40mm. 25db gain with ldb NF. with pre-set galO control. PCS only - £8.00 or built into 
grey hammer finish die cast box with BNC sockets £12.00. 
RF POWER TRANSISTOR5-

2N263 1 SOp, 2SC1909 £2.25, 2SC2078 £2.50, 2SC13g6 £2_50. £3.00. 
FETS/MOSFET5-
35K8S super low noise 1. 1db .. 150 M Hz with 26db gain, 16db gain 3,5db nf a 900 M Hz. 
ONLY £1 .40 each. with data sheet. 

sim. 1406731 60p, 
BIPOLAR-VHF/ UHF RF amps. 

15p, BF5761pnp 1200 MH,I 20p, 2N4957 Ipnp 1 GHz 3t db 
MDAS80 50 vol t 8 amp bridges 70p e.ch. 
VHF/UHF SWITCHING DIODES BA243IVH FI 20p, BA2441U HFI 25p. 
VARICAP DIODES ITT210 20p. BB 105 se. or 4 60p, BB I4 1 20p. 
PLUGS/ SOCK ETS-Pl259 plugs SOp, 50239 soc. 4Sp, P1259 right angle plugs for UR 76, 
RG58 etc. 70p, Pl258 couplers for plug - plug 60p, BNC flange sockets 6Sp, BNC cable 
mount sockets 4Op, Pl259 reducers for RG58 etc. 1Sp. 
CRYSTAL FILTER5-ITT024D E 10.7 MHz ±3t KHz £5.00. LQU/445/S09B 10.7 MHz ±7t 

at 145 M Hz will handle 
up to 60 watts RF. 12 volt coil. PC mountmg ONLY £2.50. 
OXLEY PTFE BARB feed th rough insulators 3tmm dia. 6p each, 25 for £1 .00. 

' SOLDER IN FEEDTH ROUGH INSULATORS silver plated 4mm dia. SOp per 100. 
SOLDER IN FEEDTHROUGH CAPACITORS 1 coopr 500vw. 3t mm do •. 30p per 10. 
LEEDLESS DISC CERAMICS 1000pr 25Ovw. 5mm di •. 30p per 10. 

r 12p each. 
10pfTETFER TRIMMER 8mm dia, or 10mm sq. both types3Gp aach. 
CERAMIC COMPRESSION TRIMMER 14x l 0mm. 10-BOpr 10p each, 10-40pr 10p 
each'''YAESU MUSEN" EQUIPMENT let us quote you competit ive prices for 

your requirements. 
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CB users. Home base 
POWER SUPPLY 3A 

Rugged Powerful British Made 
FEATURES * Sale 3 Amp opelalioo * 13.6V Fully 

. reoulated * Electrl'Jnic short circuit & overload 
p,olecled * La.esllechnology I.C. design * Attractive compacl case * Competitively priced 
SPECIFICATIONS * Inpul Va.c. 50Hz * Output voltage- 13.8V d.c. ::!: 1% Maximum with 
mains input variation::!: 10% load 0-2.SA * Output 
current - ()"3Amp * Ripple - less than 2mV up 10 
lull load * Di1OOllsions - 1751g x l00w x 7511lnun) 
OUR PRICE only£15.00 ORDER ND.3GA 
CB Rlga and Acc_ orl ... In .tack. _ 

S.A. f./or full llatIiIg •. 

i i I 
GATE MOS TECHNOLOGY As used in 
N8080 Micro Compuler Family 
Inslruclion Cycle Time 2 uS 
Suppl ied wilh funclional 
Block Oiaglam 
BRAND NEW-
NOT seconds or reclaims 
100% per1ect ORDER NO. SX8080 only 

Normal Sell price £4.SO each'£2 00 
Du' BI-PAK Special Price • 
SO HURRY - LIMITED STOCKS 

40 Pin IC Sockel 10 (il SX8080 OHer price 
ORDER NO. 1609 30p 

TECASBOTY 
The Eleclronic Componenls and Semiconduclor Bargain of Ihe Year. A hosl of Eleclronic 
componenls including polenliomelers - rolary and slider, presels- horizonlal and vertical . 
Resislors of mixed values 220hms 102M2 - 1/810 2 Wan. A comprehensive range 01 
capacilors including eleclrolytic and, polyesler Iypes plus disc ceramics elcelera. 
Audio plugs and sockels of various Iypes plus swilches. fuses, healsinks, wire. nuts/boils, 
gromels, cable clips and Iyes, knobs and P.C. Board. Then add 10 Ihall00 Semiconduclors 
10 includelransislors, diodes, SCA's oplo 's, all of which are cunenl everyday usable devices. 
In all a Fantaslic Parcel. No rubbish all idenliliable and valued in I 

__ u." .. Our Fighl Againsl lnllalion Pr ice _ 
- Beal lhe 

- Down wilh 

Fantastic Audio Bargains 
15 wans per channel slereo amplilier kil 
Consisling 01 - ORDER NO. STA15 
2 x ALSO ampliliers 
1 x PA100 pre-amplilier 
1 x SPM80 power supply 
1 x 2034 lransformer 
2 x coupling capacilors lor 8 ohms 470mfd 
SOvand necessary wiring diagrams. 

- now only 

Save over £10 on Ihis kil £26 • 00 
5 watt (RMS} Audio Amp 
High Quality audio amplifier Module. Ideal for use in 
record players. tape recorders, stereo amps and 
",sselte pl.yers, elc. fu ll d. l. and back-up diagrams 
wllh each mod ule. 
Specification: 
- Powe, Output 5 w.lts RMS - load Imped. nce 8-16 
.hms - ,frequency ,esponse 50Hl to 25 KHl- Jdb_ 
SenSlliVlly 70 mv 101 lull .ulpu! _ Inpul lmped. nce 
50k . hms - Slle 85 , 64 , 30mm _ Tolal Harm.nic 

dislo,li.n less Ihan·5'!, 
BI·PAK'S give 

1 Amp SILICON RECTIFIERS 
Glass Type similar IN4000 SERIES IN400HN4OII4 
50 - 500v - uncoded - you select for Vl TS 
All perfecl devices - NO duds Min SOv. 
50 101 £1 .00 - worth double ORDER NO. SX76 

Silicon General Purpose NPN Transitors TO-18 
lock lil I"ds- coded CV7644 Similar 10 8CW S 
- 8Cl07 - ZT89 ALL NEW' VCE 7Civ ICSOOmA 
Hie 75-l50 50 off 100 off 500 off 1000.ff" 

PRICE: £2.00 £3.80 £17.50 £30.00 ;5 
Silicon General Purpose PNP Transistors 10-5 Case 
lock ti l leads coded CV9507 similar 2N290SA 10 
8FX30 VC 60 IC 600mA Min Hie 50 ALL NEW! 

50 .H 100 .H 500 .H 1000 oH 
PRICE: £2 .50 £4.00 £19.00 £35.00 

Order as CV9507 

COMPLETE 
AUDIO CHASSIS 
STEREO ]I CorI'IJ .... 7 WIn per ", .. net S1ereo a"" 
boanI - incbf .. _. pr""",. PO_ ""*t, hO'" 
I*1Il knobs and T • ...,,,,,,,,, 

AlmostJ.2 PRICE 

MONO PRE·AMPLlFIERS 
MMIOO _ . fur Iisr:o nix ... MMIIDi sui ..... I .. 
gLitar prfoJR1) mia r. 
The MMIOO and MMIIDi mono _Iifien . e 
CXI11IIBIil Io wi1h 111. Also. AlII! All2ll .. d A1l5II power 

and !heir associated _ 
MMl00 voIIage 4065v Tape Mao P.U. 
Mctophone Ma, 0U1pUI !DImv Supply ..,hag. 4If.65v iIputs: 2 Guilan, Mctophones Mu ouIpUl 
!iIIJmy 

ALL pertecl devices - uncoded ORD ER AS 
SO oH 100 oH SOO oH 1000 oH 
£1 .50 £2.50 £10.00 £17.00 
PNP SILICON TRANSISTORS: 
Similar lTXSOO - lTX214 - E-line 
VCEO 40 VCBO 35 Ic 300mA Hie 50-400 
Brand New - Uncoded - Pelect Devices 
SIlO oH 100 oH SIlO oH 1000 oH 
£1 .00 £3.50 ' £15.00 £25.00 
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"IRRESISTABLE 
RESISTOR BARGAINS" 

Pili No. QtJ.. Description Price 
SUO 400 MIXed "All Type" ReSistors tJ 
SUI 400 Pr .. lormed w.tt Carbon 

ResIStors tJ 
SII2 200 w.tt Carbon ReSistors tJ 
SUl 200 '4 w.tt Carbon ResIStors tJ 
SU4 150 1\ w.tt Resistors 22 ohm· 

2m2 MIXed tJ 
SUS lOO I .nd 2 w." ReSistors 22 

ohm·2m2 MIXed tJ 
Paks SX12·15 cont.,. • range 01 Carbon Film ReSistors 
01 assorted values trom 22 ohms to 1.2 meg. Save 
pounds on these 'tSlstOl paks and have a full range to 
cover your prolects. 
-Quantities approximate. count by weight 

TRIACS - PLASTIC 
4 AMP - 400.. - T0201- TAG 116G. 
I Off 10 Off 50 Off lOO Off 
40p £3.75 £17.50 £30.00 
8 AMP 400. - 10120 - TAG m 
60p £5.75 £27.50 £50.00 

Everyday Electronics 
Teach·,. '81 P tt v,t.. 
Kit I £1S.55 (Kits I & 2 combined il1clU 
Kit 1£ Lt4 pnc. £23.001 So vd' 

SX40 250 S,ltcon Dlodes-Swltchmg like 
IN4148 00·35. All good-uncDded. Worth 
double our proce. 45, 75mA £1.25 

SX41 150 Sil ICon Dlodes-Gener.1 Purpose. Irke 
DA100/101. BAX13/ 16. Uncoded 
30·100,100mA.DO·7. £1.25 

SU4 10 SA SCR's T064. 3 x 50,. 3 x 100'.1 x 
100',1 x 400,. Super value less than 'h 
proce tJ 

SUS 10 SA SCR 's T066. 1 x 50" 1 x 100,. 4 x 
100'. 1 x 400,. All cDded. Brand new, a 

g"eaw.y,t. .. ' .. £ .. 1 

BARGAINS 
25 Red LlD's 

S142 20 sm.II .1 I Green LW's .2 
3 10 Recl.ngu ar Diodes 

S14 30 Assorted l:;nm"i"d ,oltages, 
Sl46 150mw.1 wa" 

,11 coded. New . t 
S141 4 Slack \ns\I!Jmen III pOH\tf1 lf.-

\(oobS-wlnied size 291 
Standard sclew. 
20mm d Slid" 

£1 
£1 

u 

SOP 

u 49 20 Assorle t 
51 Slack/ChrOme et t Low 

12 Meons ,nd \'fp's 
SlIO ",11110 ,nd mal m. pan.1 mounting 

.nd col""r, - so 

High Quality audiO amplifier Module. Ideallor use In 
record players, tape recOfders. stereo amps and 
cassette players, elc. Full data .nd back·up d"grams 
With each module. 
SpeCification' 
• Power Output 5 watts RMS e load Impedance 8-16 
ohms e Frequency response 50Hz 10 25 KHz-3db e 
Sensitivity 70 mv for full outputelnput Impedance 
50k ohms e Slle 85 l 64 x 30mm. Total HalmonlC 

distortion less than·5,. 
BI·PAK·S give away puce 

£2.25 

"CAPABLE AUDIO PLUGS, SOCKETS 
CAPACITOR PAKS" AND ACCESSORIES 

PaN •. QtJ.. Description Price 2 5 SU6 250 Capacitors Mixed Types £1 sm 200 Ceramic CapacitOt's Miniature 
Mixed £1 

Speakers. Phono. JaCk. Sleleo and Mono. etc. etc. Valued 

sua lOO Mixed Ceramics Ipf· 5&pl at well o'er £3 normal. Order No. SX25. Our Pro" £1.50 
£1 per pak. GUiuanteed to save you money. 

SU9 lOO Mixed Ce"mics68pf·.0.5mf £1 
mo lOO Assorted Polyester/ Polystyrene SI26 3 Prs. 016 pin 1400 DIN Plugs and Chassis Capacitors £1 Sockets. SOp SX21 60 M"ed C180 type capacitors SX21 I x Right Angle Stereo Jack Plug 6,lmlT] plus metalloil £1 matching metal chassis mounting socket lOp SX22 lOO ElectrolytlCs . • 11 sorts t1 SI28 4 Phono plugs and 2 dual phono connectors lOp m3 SO Quality Electrolytics SI29 I x 1.5mm Plug to l5mm Socket adaptor. lOp 50·IDOOmf t1 SXlO I x l5mm Plug to 1.5mm Socket adaptor lOp SX24 20 Tantalum Beads. mlled £1 SX31 I x l5mm Plug to Phono Socket adaplor. lOp -Quantllles approltlmate. count by weight. 

SEMICONDUCTORS FROM AROUND THE .,"'"LII. 

\ 
1 00 A CollecllOn of Translstors'DlodeS, Recllflers . Brrdges. SCR's. 

Trracs . IC's both LogiC and Linear plus OplO's all of 
which are current everyday usable deVices. 

\ Guaranteed Value over £10 at Normal Retail Price 

\ ' jO::: • 0 0 
on ly Order No. SX56 

't :,,l 4 " f71 I/If/!! '()! l ,. ,,' ,. , .. ,' 

BI·PAK'S OPTO BARGAIN OF THE YEARI 

... 

V,lued al o'er £IO-Normal Retail-we oiler you a pack 0125 Opto 
deVIces to Include LEO's Large and Small 10 Red. Green. Yellow and 
Clear. 7 Segment DISplays both Common Cathode and Common AnDde 
PLUS bubble type dis.Plays-hke DL·33. Photo TranSIStors-Similar to 

25 25 
' .. ANOwe guarantee YO.UI money back If you are not / 

""' completely satIsfied. FULL data ete Included 
Order No. SX57. 

MORE BARGAINSI 
S%51 60 metres PVC Covered H 

£1 
and sfranded. 

S%5,9 ASSOrted IT[ Gates 7400 
S%59 7401 .7460. £1 

IT[ SSOrted !I,p Flops and MSI 
Sl60 20 ASsorted Sllder 
Sl51 Potentlometers 

Potenr1omelers 
Sl62 0 ary, Dual etc ' 

£1 

£1 ASsorted Pre-Sets Horl Verl 

$Xl, 10 Reed SWitches £1 
Hlicro SWitches - Ilt'h'SlYpe -., leyel 

srlLLMOREI 
ENTlaMETt"S 

SLIDE" pOT m lrave\ Mono 
Plastrc 5 ,4]; Un 

5163 5,4 70 ohms un S16l5 ,4 71< Log 
5164 5,II<Un 51695 x 1001< un 
S1655 x 211< Lrn 51105 .t meg Lln 
51665.121< Log I< 

llt.t SOP pefr Manulaclure" out 01 LI 
50 SCI08 a I 

SJ.71 Soald 
A ml'l.ed bundle \\0 le and double SIded tl 
glass and paper i 

OCll Germanium PMP El 
G.nuln. loIULS od N.w 10 tor 
ltlnslstOr5. ra 

Complete ly re· designed. FuWol the type 01 components you requIre. plus some 
very intereslmg ones you Will soon be usmg and of course. the largest range of 

semiconductors fOl the Amateur and ProfeSSIonal you could hope to fmd. 
There are no wasted pages of useless mformallOn 50 olten Included In 

Catalogues published nowadays. Just solid lacts I.e. pr ice . desCrlplton and 
mdlvldualleatures of what we have available. But remembel . BI ·Pak·s poliCY 
has always been 10 se ll Quality components at competlllve prices and THAT 
WE STILL DO, 
BI·PAK·S COMPLETELV NEW CATALOGUE IS now ""Iableto you . VDU w,1I be . 
amazed how mUCh you can save when you shop fOI Electronic Components With 
,BI·Pak Catalogue. Have one by you all the time-It pays to buy BI ·PAK 

To receive your copy send 75p plus 25p p&p 
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SX32 I x Standard Jack Plug to Phono Socket 

adaptol 25p 
SX33 I x Toggle SWitch SPSI Mm"ture. 125, lOA 40p 
SX34 IxToggle Switch SPOT Mm"ture. 115, lOA. 40p 
S135 I x Rocker SWitch SPOT Mm"ture. 240, 5A 40p 
SI36 I , Right Angle Mono Jack Plug. 15p 
SX37 20 pieces. I. 2 & 4mm plugs and sockets 

(Banana). Matchmg colours and sizes t1 
SX50 10 Assorted SWitches. Toggle. Slide. Rocker. 

Push bunon. t1 
SI77 15 mi,ed cable 'cirps and ties round irommets & 

plastic leel. Always souiht by the project 
builder SOp 

£1FREEpAK 
Get 'a £1 FRH PACK. Orders 'over £10 excludmg VAT. 
Choose[ I Packlree (or 1 x 50p) add It to your orderand 
save even mOle money 
This offer .pplies t. this .dvertisement 

Sallsfactlon Or your money back has 
always been BI·PAK·s GUARANTEE and It sllll 
AlIlhese Sale Ilems are In stock" n Quanilly and 
we will despatch the same day as your 

order IS receIVed 

ICSOCKETS 
The lowe.' price eller. 
The more you buy the cheaper they 

10011 50011 100011 
15p £3.00 £5 
BOp £3.25 £5.50 

16 BOp £3.25 £S.50 

VOLTAGE REGULATORS .' 
T0220 tOp (please 

7811- SOp 1912 - 5Sp 
1815 - SOp 7915 - 559 required) 
1814 - 50p 1914 - 5Sp 

Other types: LM340K - 5 ,olt - 18 ,olt -14 '011. 
T03 - 4Op. UA723 - 14 pin OIL - 40p 

TO·120. Ready drolled. Hall proce 
value. £1 

1 Powel hnned Heatslnk. ThIS heatslOk 
gives the greatest pOSSible heatrdlsslpatlon 
10 the smallest space oWlOg 10 ItS unique 
staggeled fm deSign. pIe dulled 
10·3 S,,, 45mm squ",,20mm high 40p 

SX54 TO·66s"e.35mmx30mmxI1mm. 35p 
SX55 I Heat EffiCiency Power Fmned Heatsmk 

90mm x 80mm x 35mm High. Drilled to 
takeupt04,. I!' 
TO·3 devICes b 
£1.50 each ...... -. 

sua 100 S,ircon NPN TranSistors-ail perlect 
Coded mlx.ed types With data and eQvt 
sheet. No rejects Real value £2.50 

SX39 100 S,I;con PNP TranSistors-ail perfect 
Coded ml led types With data and eQvt 
sheet. No rejects. fantastic value. £250 

2JOO55 The best known Power Transistors m the 
World -1N1055 NPN 115w. 
Our SI ·PAK S!leci,1 Oiler Price: 
10011 SO 011 100011 
£3.50 t16.00 £30.00 

10312 CDMPlIMlNTARY PNP POWER 
TRANSISTORS: TO 2N3055. 

Equival.nt MJ1955 - BD312 - 103 
SPECIM. PRICE £0.70 uch 

10011£'.50 
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CONCISE PARTS CATALOCm: 

AMBIT INTERNATIONAL 

Buy Ambit's new concise component catalogue and get £ I 
vouchers. Use them for a £ I discount per £ 10 spent. But even 
without this, you will still find WR&E offers the low prices, 
fast service and technical support facility second to none. 
Here are some examples from the current issue: 

Z8D SERIES I.C. SOCKETS OISCRETES BC556 12p 
zaoA 4.99 A range of high quality. Iow cost, BC237 8p BC5SO 12p 2SK168 35p 
Z80ADRT 7.50 low profile 01 L sockets ideally suited BC238 8p BC560 12p J310 69p 
zaoAPIO 4.10 for both the OEM and hobbyist. All ZTX238 9p BC639 22p J176 65p 
Z80ASI0/1 14.00 types feature double sided phospher BC239 Bp BC640 23p 40823 65p 
zaoASI0 / 2 14.00 bronze contacts, tin-plated for low BC307 8p 2SC1775A 22p 3SK45 49p 
Z80AS10/ 9 14.00 contact resistance. BC308 8p 2SA872A lBp 3SK51 54p 
zaoCTC 4.00 8 x 0.3" 12p 22 x 0.3" 20p BC309 Bp 2S0666A 30p 3SK60 58p 
Z80ACTC 4.50 14 x 0.3" 13p 22 x 0.4" 20p BC413 lOp 2SB646A 30p 3SK88 99p 
zaool 65.00 16 x 0.3" 13p 24 x 0.6" 22p BC414 . IIp 2S0668A 30p MEM680 75p 

PROM 18 x 0.3" 18p 28 x 0.6" 25p BC415 lOp 2SB648A 40p BF960 99p 
20 x 0.3" 19p 40 x 0.6" 35p BC416 IIp BF256 38p BF961 70p 

2708 2.00 20 x 0.4" 19p 42 x 0.6" 38p BC546 12p 2SK55 28p BF963 99p 
2716 3.55 
2532 8.50 XTALS 
2732 8.50 VOLTAGE REGULATORS lMHz 3.00 

RAM 78XXl A TO·22O pos 0.58 3.2768MHz 2.00 Prices shown exclude VAT. 
SOp per order (UK) . ACCESSI 

2102 1.70 79XXl A TO·220 nog 0.60 4MHz 1.70 BARCLAYCARO may b. used with 
2112 3.40 78G 1 A TO·22O adj pos 1.10 4.194MHz 1.70 written or talephone ordan . official 78G 1 A TO·3 adj pos 3.95 4.43MHz 1.25 211 4/2 1.49 78H5A TO·3 5. pos 4.25 5MHz 2.00 MA details on application, and a 
4027 5.78 special prize for those who r.8d our 
4116 /2 1.59 78H5A TO·3 120 pos 5.45 6.5536MHz 2.00 ad. carefully· • free 4 or 8MHz 
4116 /3 1.49 78HG5A TO·3 odj pos 7.45 7MHz 2.00 crystal filter with every CPU le you 
4864P 12.50 79HG5A TO·3 adj nog 7.45 8MHz 2.00 buy · just cl ip out the par-uuph and 
6116p·3 12.50 LM317 .5A adj pos 1.30 9MHz 2.00 anach it to your order. E&:OE. 
6116p·4 11 .25 LM337.5A adj nog 1.75 10MHz 2.00 
8264 12.50 785401.5A adj pos sw rog 1.20 llMHz 2.00 

TELEPHONE ISTD 02771 230909 TELEX 995194 AMBIT G POSTCODE CM144SG 

200 north 5eruile Rood, BrentwDDd, EsseH internatiana 
IMICROSCOPEI 

IlIum.inated pocket . microscope . zooms In 

magnification 
Measuring only 130 x 40 x 18 mm. this Intel illuminated 
pocket microscope has a normal magnification of 30 X which 
can be increased to 50 X by using the zoom facility. Focus 
control and illumination are built-in so that the instrument can 
typically be used in the close inspection of specimens. samples 
and tissues by medical students. doctors. technicians and 
medical laboratory scientists. It uses longlife batteries and 
comes in a plastic case. 
Price: £12.99 incl. case, V.A.T. and post/packing. 
For immediate despatch send cheque with order to: 

.=:J/Ittt.-INTEl ElECTRONIC COMPONENTS LTD. 
3D/ 50 Ossory Road. London SE1 SAN. Tal : 237 0404 
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WIRELESS BURGLAR 
ALARMS 

D.I.V. Perimiter Protection Kit 
This D.I.V. kit consists of 3 individual transmitters that will 
detect windows and doors opening. They can also be uased 'a 
'Panic' buttons. When activated. these transmitters send a 
radio signal to the Central. Console which is also provided. This 
is a multi-function unit that has facilities for delayed action . 
se lf-testing and secret number entry via a touch sensitive 
keypad. Once activated. the alarm sounds a loud siren which is 
also provided. The doors and windows are not connected to the 
Central Console by anything other than radio waves - no wiring 
is needed. 

THE COMPLETE KIT COSTS ONLY 
£195!! 

If you want to experiment with the separate units. or if you 
need more coverage than this kit can provide. we can supply in-
dividual trarismitters. receivers. auto-diallers that will call the 
police when an alarm is activated. CCTV systems etc. etc. 
We can either supply all the items that you will need to install 
your own Wireless Burglar alarm or we can install a system for 
you . Please write or telephone for further details. 

REGD. OFFICE, (Ir:... . PARK CHAMBERS, 
'I • 7 INVERNESS PLACE, 

LONDON, W2 4RG, ENGLAND. 
., (Tele 01-229 5407) 

(Home Office approved equipment available) 

Practical Wireless, February 1982 
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'20101. 3'1rDigit LE.D. Bench DMM 
'20151. 3'h-Digit Le.D. Bench DMM 
2020 3'h-Digit LE.D. Bench DMM 

with Microcomputer Interface 
2033 3'1rDiglt Le.D. Hand DMM 

'20351. 3'h-Digit L.e.D. Hand DMM 
-2037A 3'h:-Oigit L.e.D. Hand OMM 

with Temp. 
1.1'-1 10MHz Logic Probe 

5020. 1 Hz-200KHz Function Generator 
-8110A 1 OOMHz a-Digit Frequency Meter 
-8810A 600MHz 8-0lgit Frequency Meter 
-88108 600MHz 9-0igil Frequency Meter 
8000B lGHz 9-0igit Frequency Meter 
8700 1 OMHz Universal Frequency 

Counter/Timer 
PSC-e5 600MHz Preacaler 
9005 5MHz Single Trace Oscilloscope 

... Also available In kit form. 

Test our low priced test equipment It 
measures up to the best Compare our 
specs and our prices - no-one can beat our 
price/performance ratio_ 
Full colour illustrated * brochure and price list from: 
BLACK STAR LTD., IDlJCD CDlS' 
9a Crown Street, St. Ives, 
Cambs. PE17 4EB 
Tel: 62440. Telex 32339 

BECOME A 
ADIO AMATEUR 

Learn how to become a radio amateur in contact 
with the whole world. We give skilled preparation 

for the G.P.O. licence. 
No previous knowledge requ ired. n_----------Brochure without obl igation to 

British National Radio 
& Electronic School 
READING, BERKS. RG11BR 

I 
I 

Name ..... .. ... _ ....... ... .... .. .... - . - . . . . I I Address ........... . .. . . .... ..... - ...... . . -. I 
........................................... I .............................. _ ..... __ .. .. . . 

I PW!2! 815 BLOCK CAPS PLEASE I -------------Practical Wireless, February 1982 

If you've never built a kit before, 
Heathkit have some very pleasant 
surprises for you_ Their kits are easy 

Recltar cable Li Itt build: Simple, but detailed 
g g mstructions take you through every 

stage. Everything is included_ Even the solder you 
need is there_ 

Follow the steps 
and you'll end up 
with a hand -crafted, 
well designed piece 
ofequipmeht Much 
better than shop 
bought, mass-
produced. Because .. 
you built it yourself. DIgital Clock 

There's a great range of kits to start you off_ From a 
buzzer alarm to a digital electronic 
clock, or a portable rechargeable 
fluorescent light to a portable VOM. 

With all this going for you, you 
can count yourself very lucky you 
started off with Heathkit Because 
all first time kit builders will get a 
free soldering iron and 10% discount 
off ten selected k' 

To: Heath Electronics (UK) Limited. 
Oept (PW2). Bristol Road. 
GloucesterGL26EE. 
To start me off. please send me a copy 
of the Heathkit catalogue. I enclose 28p 
in stamps. 

___________________________________ 

Address % 
____________________________________ 

You build on our experience 
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1.60 
AZOB7 ECF86 1.50 0 .75 0 .90 
AZ134 ECF81 2 1.20 0.56 3.50 6AG7 1.20 0.80 
AZ293 ECH3 2.50 EZ90 0.96 1.13 6AH6 1.00 0.85 
AZ900 ECH35 1.50 Gl/371K 1.05 6AJ7 1.00 1.50 
DAF91 ECH42 1.00 30.00 0.75 6AK6 2.00 5.50 
DAF96 ECH81 0 .58 G55/1K 8.00 0 .85 6AL5 0.52 0.59 
DF91 ECH84 0 .93 G120/1B 8 .00 L500 1.12 6AM4 2.50 12AT7 0.55 
DF92 .ECL80 0 .66 GS 10C 12.00 PL504 1.20 6AM5 6 .00 12AT7WA 
DF96 ECL82 0.58 GXU5012.50 PL508 1.75 6AM6 1.30 2.50 
DK9 1 ECL84 0 .74 GY501 1.20 PL509 2.95 6AN5 2.00 12AU6 0 .60 
DK92 ECL86 0 .74 GZ30 1.00 PL519 3.15 6AN8A 2.50 12AU7 0.55 
DK96 EF37A 3.60 GZ32 1.00 PL802 2.75 6A05 0.82 12AV6 0.80 
DL92 EF39 1.75 GZ33 3.25 PY88 0.74 6AS5 1.50 12AX7 0.55 
DL94 EF42 1.95 GZ34 2.00 PY500A 1.45 6AS6 3.50 12AX7WA 
DL96 EF55 2.25 GZ37 4 .50 PY800 0.70 6AS7G 4 .50 2.50 
DLS10 EFSO 0.48 KT61 4 .00 PY801 0 .70 6AT6 0.80 12AY7 4 .00 
DLS16 10.00 EF83 3.50 KT66 USA 00V02-6 6AU6 0.55 12AZ7A 1.50 
OY8S/87 0.55 EF85 0.48 6.00 12.75 SAVS 0.72 12B4A 1.60 
OY802 0 .60 EF8S 0.70 KTSS UK 9.00 00V03- 10 SAW8A 2.50 12BAS 0 .75 
E55L 14.00 EF89 0.75. KT77 5.00 15.50 S8AS 0.50 12B ES 1.05 
E80CC 4 .75 EF91 1.22 KT88 USA 00V03-20A S8A7 3.75 12BH7 0.95 
E80F 6.25 EF92 2.50 7.00 12.25 SBABA 3.50 12B LS 0.70 
E81 CC 2.50 EF93 0.65 KT88 UK 00V06-40A S8ES 0.72 12C8GT 0.70 
E82CC 2 .50 EF94 0 .55 11.50 16.50 S8D6 1.10 12El 16.50 
E83CC 2 .50 EFl B3 0 .65 KTW61 1.50 OS150/45 6BHS 1.60 12GN7 3.25 
E83F 2.50 EF184 0.65 M8079 6.00 7.00 6BJ6 1.05 12HG7A 3.25 
E8SC 6.00 EH90 0 .72 MB083 3.25 OS1200 3.95 SBN7 3.50 12SL7 1.50 
E88C 6.00 EK90 0 .72 M8100 2.85 OS1209 2.00 SBN8 0 .85 12SN7GT 
E88CC 2 .60 EL33 4.00 M8137 5.50 OS121 2 3.20 6BA7 3.75 
E130L 13.00 EL34 2.00 M8162 3.85 OV03-12 3 .50 SBA8A 1.20 1308 
E180F 5.25 EL34 M uUard M82 25 1.20 TY2-125A 6BS7 3.30 30FL2 
E182CC 4.50 2.45 ME14004.00 45.00 SBWS 4.50 40KDS 
E810F 12.50 1.60 N78 8.90 U19 11 .95 6BZ6 2.00 85Al 
EA8C80 0.56 5.00 OA2 0 .60 UCH81 0.65 6C4 0 .60 85A2 
EAF42 1.40 4 .50 OB2 0 .65 UCL82 0.76 6CLS 2.50 90CG 
EB91 0.52 0 .58 PC86 0.80 UF80 0.80 SEA8 1.80 92AG 
EBC81 0.85 PC88 0 .80 UL84 0.78 SFSG 2.00 92AV 
EBC89 0.85 PC92 0 .85 YL1 020 29.00 SF28 1.25 807 
EC90 0 .60 PC97 1.10 Z759 16.00 SGH8A 0.80 811A 
ECC81 0 .55 PC900 0 .95 Z803U 13.50 SGK6 2.00 813 
ECC82 0.55 PCF80 0.70 ZM100l 5.00 SHS 1.00 5S3S 
ECC82 Mullam PCF82 0 .60 lX28 1.15 6J5GT 0.75 5S51 

1.10 PCF8S 1.20 2C51 0 .75 SJS 0 .55 5S70 
ECC83 0.60 PCF200 1.35 2021 0 .95 SJ7GT 1.25 5687 
ECC83 MuUard PCF201 1.35 2K25 17.50 6JB6 3 .95 5696 

1.10 PCF801 1.35 4CX250B SJSSC 2 .55 5749 
0.60 PCFB02 0.72 37.50 6K7 0 .70 5751 
0.65 PCFB05 2.00 4CX350A 6KD6 3 .95 5814A 
0 .65 PCF808 1.48 52.00 6L6GC 1.90 5965 
0.40 PCH200 1.10 5U4G 0 .85 SLSGT 1.20 SOSO 
1.30 PCL82 0.80 5U4GB 1.50 SL7 0.55 6080 
0.65 PCL83 2.00 5V4G 0.85 SU8 0.60 S14SB 
0 .60 PCL84 0 .80 5Z4G 0.85 SV6GT 0.90 73S0 

T. POWELL 
IONISER KIT 

This negative ion generator gives you the power to saturate your home 
or office with millions of refreshing ions. Without fans or moving parts it 
puts out a pleasant breeze. A pure flow of ions pours out like water from 
a fountain, filling your room. The result? Your air feels fresh, pure, crisp 
and wonderfully refresh ing. 
All parts, PCB and full instructions ......... ... ..... .... .... .... ..... ........ £12.50 
A suitable case, including front panel , neon switch etc. ...... ... ... £6.50 
P.W. KITS 
PW NIMBUS - Complete kit still available .... ... £80.00 (without xtalsl 
Add-on base unit ...... ................... -..... ........ ... .. ... ............. .... ... £38.00 
Wideband RF Pre-Amp ... ....... ... .. .. ...... .... ... .... .. .......... .... ....... ... £7.50 
AF Speech Processor ........... .. .... .......... .. ....... ..... ... ... ... ..... ..... £18.00 
Beginners 2 meter Convertor ... ...... ... ........... ..... .. ...... .. .......... . £15.00 
Model Railway Controller .... ....... ...... ............ .... ........ .. ..... .... .. £21.50 
VHF/ UHF Repeater Station Timer (Main board only) .... .... ......... £22.50 
Active receiving Antenna ..... .......... .. .. .. ......... .. ....... .. .. ... .. ........ . £9.00 
Beginners Short Wave Receiver (Components only) ..... ... , .. ... ... £13.50 
Audio Field Strength Meter ..... .... ..... ... ..... ..... ....... ......... ......... £1 0.00 
Automatic Cut Out Power Supply ... .. .... . .. .. ..... .... .... .. ...... ... ...... P.O.A. 
Supplementary Car Audio Amplifier .... ... ... ... ... .... .... ... ... .. ..... .. .. P .O.A. 
SPECIAL OFFERS 
FUSEHOLDERS (20mm chassis mounting) ......•..... .... ....... . 10 for 30p 
.. ..................... .............. .. .............................. ............ 100 for £2.50 
..... .............. ... ....... ..... ........... .. ...... ................. .. ..... 1000 for £20.00 
TOSHIBA TA 7205 .......................... ... ......... .... .... ... ... ........ ..... £1.50 
PHILlPS SCOPE TUBES - 5" CV 2191/DG 132 .... .. ... ... ... .. .... .. £12.65 
MULLARD COMPUTER ELECTROLYTICS 21,000/ 40V ......... .. ... £4.50 

All prices include VAT and postage & packing. 
Please allow 28 days for delivery. 

Callers: Please ring to check availability of kits before calling. 
PLEASE NOTE OUR NEW ADDRESS: 

Advance Works, 44 Wallace Rd., London N 1. 
Our 'Phone number is still: 226 1489 

HOURS: Mon. to Fri. 9-5.30. Sot.9-4.30. 

We were here 

.,0.::1 , + / 
Highbury Ll w. '" "owh." 

s ______ __ 
Corner S1 Pauls Rd 

, I 
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3.20 
0 .95 
3.25 
5.40 
2.00 

10.85 
10.00 
10.00 

1.50 
9 .00 

18.50 
3.00 
1.75 
3.50 
8.15 
2.55 
2.00 
1.50 
2 .75 
2.25 
1.50 
4 .20 
4 .05 
7.50 

0 .42 
0 .1 0 

AC127 0.22 0 .42 
BC170B 0.10 0 .14 0 .45 

AN240 2.80 AC 128 0 .20 BC171 0 .08 0 .30 0.47 AC 141 K 0 .34 BCl72 0 .09 0 .25 HAl151 2.50 TIP4 7 0 .65 
LA4031P 2.70 AC176 0.22 BC173B 0 .10 0.26 TIP2955 0.84 
LA4400 4.15 AC 176K 0.31 BC182 0.09 0.34 TIP3055 0 .66 AC1B7 0.25 BC1B3 0 .12 BFX29 0 .30 0.20 LC7120 3 .50 TIS91 AC 187K 0 .28 BC1 84LAO.09 BFXB4 0 .26 2N3054 0 .59 LC7130 3 .50 AC188 0 .22 BC212 0 .09 BFX85 0 .28 2N3055 0.52 LC7131 5.50 
MB37 12 2.50 

AD149 0 .70 BC21 2L 0 .09 BFX86 0 .30 2N3702 0.12 AD16 1 0.39 BC213 0.09 BFX88 0 .25 2N3703 0 .12 MC1307P 1.00 AD 161 /21.04 BC213L 0 .09 BFY50 0 .21 2N3704 0.12 MC1330P 0.76 AD 162 0.39 BC237 0 .09 BFY51 0 .21 2N3705 0 .1 2 ML231 B 1.75 AF124 0.34 BC238 0 .09 BFY52 0.25 2N3706 0.12 SL901 B 4 .35 
SL917B 6.25 

AF125 0.32 BC307 0 .09 BFY90 0.77 2N3708 0 .12 
SN76003N 1.65 AF1 26 0.32 BC327 0.10 BTlO6 1.00 2N5294 0.38 
SN76013N 1.65 AF127 0.32 BC337 0 .1 0 BTlOS 1.22 2N5296 0.48 AF139 0.42 BC461 0.30 BTl16 1.20 2N5298 0.38 SN76023N 1.45 AF239 0.42 BC478 0.20 BU105 1.22 2N5496 0 .66 SN76033N 1.65 AU10S 2.06 BC547 0 .1 0 BU108 1.69 2SA715 0 .95 SN76 131N 1.30 AU107 1.75 BC548 0 .1 0 BU124 1.00 2SC495 0.80 SN7SSS0N 0 .80 
SN7SSSSN 0 .70 AUl l 0 2.00 BC549A 0.08 AU126 1.22 2SC49S 0 .80 AUl 13 1.48 8C557 0.07 8U205 1.30 2SC 1 09S 0.80 TAA550 0.25 BC107 0 .10 BC558 0 .07 BU20B 1.39 2SCll72Y TAASSl B 1.20 BC107B 0 .10 B0131 0 .32 8U208A 1.52 2.20 TA7120 1.85 8Cl08 0.10 B0132 0.35 BU326A 1.42 2SCl1731.15 TA7 130 1.50 
TA7204 2 .15 BC109B 0.10 B0133 0 .40 MJE340 0 .40 2SC130S 1.25 
TA7205AP 1.95 BC140 0.31 B0135 0 .30 MAF450A 2SC 13071.85 
TA7222 1.80 BC141 0.25 B0136 0 .30 11 .50 2SC1449 0.80 
TA7310 1.80 BC142 0 .21 BD137 0 .28 MAF475 2.50 2SC1S781.25 
TBA120S 0 .70 BC143 0 .24 BD138 0 .3Q MAF477 9.50 2SC1945 2.10 BC147 0.09 B0139 0.32 OC71 0.22 2SC 1953 0.95. TBA5200 1.10 BC 148 0.09 BD140 0.30 A20088 1.70 2SC1957 0.80 TBA530 1.10 BC149 0.09 BF179 0 .34 A20·10B 1.70 2SC2028 1.15 TBA540 1.25 
TBA5500 1.45 BC157 0.10 BF180 0.29. R2540 2 .48 2SC2029 1.60 
TBA800 0 .89 BC158 0.09 BF183 0 .29 TIP29 0 .40 2SC2078 1.45 
TBA810S 1.35 BC159 0 .09 BF194 0.11 TIP29C 0.42 2SC2091 0.85 
TBA9200 1.65 BC1S0 0.28 BF1 9S 0.11 TIP30C 0 .43 
TDA1 004A 2 .20 
TDAl1 70 1.95 any ms ava e 
TDAl1 90 2.15 Please phone send list for quote TDA1327 1.70 
TDA1412 0.85 CALLERS WELCOME TDA2020 2.45 
TDA2030 2.80 
TDA2532 1.95 * Hours TDA2540 2.15 * Entrance on A227 50yds 
TDA2590 2.95 Mon.-Fri. 9.30-5.30 TDA2600 2.95 South of Meopham Green by 
TDA2611A 1.95 Little Blue House Saturday 9.30-1 UPC566H 2.95 
UPC575C2 2.95 P. & P. 50p. Please add V.A.T. at 1 UPC1001H 3.95 
UPC1025 2.50 * 24-HOUR ANSAPHONE SERVI 2.95 

• UNIT IS SIZE OF FOUNTAIN 
PEN & CLIPS ONTO TOP POCKET 

• PRECISION INSTRUMENT 
METAL CASEO WEIGHT 20Z 

• MANUFACTURERS CURRENT 
PRICE OF A SIMILAR 
MOOEl OVIIfI £25 EACH 

Bntlsh deSign & 
Tested & fully guaranfeed 
Ex -s tock delivery 

HIGH GAIN 
AERIAL 

BOOSTERS 
845 H/G UHF Television 
Tunable over the complete UHF 
band. Gain above 20dB, noise 
2.8dBs. 
B14- Band 3 VHF Television-
Tunable over the complete Band 
3 (Channels (E) 5 to 13). Also 
covers Aircraft & 2 meter 
Amateur Bands. Gain above 
28dBs. Noise 2.8dB . 
PRICE each £8.70. 

Ideal fo r the experlmenler 
COMPLETE WITH DATA 

404 EDGWARE ROAD LONDON W2 lED 

AERIAL AMPLIFIERS 
Aerial amplifiers can produce 
remarkable improvement on the 
picture and sound in fringe or dif-
ficult areas . 
B45 - For Mono or Colour this is 
tunable over complete UHF 
television band. 
B 11 - For stereo or standard 
VHF/ FM radio. 
812 - for VHF television band 1 & 3. 
All amplifiers are complete and ready 
to use Battery type PP3 or 8V to 18V 
DC next to the set type fitting. 
PRICES £6·70 each. 

Signal Injectors with (pre-set) variable AF, which emits RF harmonics 
into the UHF band. Protected up to 300 volts DC. Complete with leads 
£5.70 each. 

All Prices Include VA T at 15%. P & P per Order 30p. SA.E. tor Leaflets. Access Cards. 

ELECTRONIC MAILORDER LTD, 
62 Bridge St. Ramsbottom. via Burv. Lancs. BLO 9AGW. 

Tel . Rams (070 682) 3036. Goods by return of post. 

Practical Wireless, February 1982 
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LATED POWER SUPPLY FREE! OUR CURRENT BARGAIN LIST 
With short ci rcuit protection. Nominal 13 .8 WILL BE ENCLOSED WITH ALL ORDERS 
volts at 5 amps con t inuous o r up to 8 amps MULlARD UNllEX 
intermittent. made for use with CB rigs. but A m ai ns 
this power supply is equall y suitable for any operated 
other 12v equipment. Nicely made in vent- 4 + 4 stereo 

+ Post £1.50. of the finest 
HOME BASE POWER SUPPLY performers in the 
13.8v 20amp - built and regul arly used by stereo field this wou ld 
G3VCJ, all regular features including protect- make a wonderful gift for 
ion trip. 500 watt transformer and all parts almost anyone. In easy to assemble 
including case, £39.50. carriage £5 .00. modular form this should se ll at about 
TRANSMITTER SURVEILLANCE· £30 but due to a specia l bulk buy and as an 
Tiny, easily hidden but which will enable con- ince ntive to buy, we offer the system complete 
versation to be picked up with FM radio. Can at only £16.75 inc. VAT + post. PLUS FREE 
be made in a matchbox - all electronic parts G IFT - buy this month and you wi ll receive a 

08nd circuit. £2.30. pair of Goodmans eliptica l 8"x 5" speakers to 
RADIO MIKE- match this amplifier . 
Ideal for discos and garden parties, allows TIME SWITCH BARGAIN 
complete freedo m of movement . Play through Large c lear m ains frequencY controlled clock, 
FM radio/tuner amp . £6.90 camp. kit. which wi ll always show you th e correct time 
6 WAVEBAND SHORTWAVE RADIO KIT + start and stop switches with the dials. Comes 
Bandspread covering 13 .5 to 32 metres . Com- complete with knobs. £2.50 . 
plete kit inclu des case. Nothing else to buy if 8 POWERFUL BATTERY MOTORS 
you have an amp lifier to connect it to or a For models, Meccanos, dri ll s, remote control 
pair of high res. headphones. Price £11.95 . planes, boats, etc. £2.50. 
MW & 2 SHDRT ·- CRYSTAL RADIO WATERPROOF HEATING WIRE 
All the parts to make up the beginner's model. 60 oh ms per yard, this is a heating element 
Price £2.30. Crystal earpiece 65p. High resist- wound on a f ibre·glass coi l and then covered 
ance h /phones (gives best resul t s ) £3.75. with PVC, dozens of uses - around water pipes, 
Kit includes front but not case . unde r grow boxes in gloves and socks. 23p/metre. 
INTERRUPTED BEAM MORSE TRAINER KIT 
This kit enables you to make a switch that Consists of m orse tone m odule, morse key, ban· 
will trigger when a steady beam of infra-red or ery connector, case & instructions. £2.99. 
ordinary light is broken . Main components: AERIAL DIRECTION INDICATOR 
re lay, photo-transistor, resistors , caps, etc. Kit inc ludes 16 reed switches, magnet, 16 LED 's 
Circuit diagram but no case. Price £2.30. and chart which has the 16 compass points and 
CAR STARTER AND CHARGER KIT lights up where aerial is pointing . £5.90. 
You can start car immediately or bring your AERIAL ROTATOR 
battery up to full charge in a couple of hours . Comprises mains motor with pulley and vee 
The kit compr ises: 250w mains transformer, belt, electra-mechan ical aerial base unit and 
bridge rectifiers. star t /charge switch and full control switch enables you to set you r aerial 
instructions. Price £1 1.50 + £2.50 post. mast in any direction . £19.50. carriage £5. 
GPO HIGH GAIN AMP/SIGNAL TRACER RADIO STETHOSCOPE 
In case measuring only SY-"x3Y-"x 1 Y-" is an Easy to find fault - start at the aerial and work 
extremelv high gain (70db) solid state amp towards the speaker _ when signa l stops you 

well have found the fault. Complete kit £4 .95. 
as a signal tracer . By connecting a simple coil Cash, p.a. orcheque with order. Orders 
to the input socketa useful mains cable tracer under £10.00, add GOp. Access & B/card 
can be made. Many other uses incl uding gen · orders by phone to Haywa rds Heath (0444) 

54563. Del ivery by return. 

It's easy 
to complain 

about 
advertisements. 

ThoAd""';sing __ ' 
If an advertisement is wrong,WfIre here to put it right. 

ASA Ltd, Brook House.Tornngton Place, London WC1E 7HN. 
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PopuIIr """"""-'" fnIm " CATALOGUE 82" , .. primo _ ........ Of'_ 
Buy in quantity for even ben. v". 

I 'I " 
CP1 100 ceramic capacitors from 1 . Bp to ·1 u. The 
selection is determined by the popularity of different 
values. £4 ·20, 
Resistor Decade Pack 1/3W, 5% tolerance ; each 
pack 100 items, selection determined by relative pop-
ularity of each value : Price £1 ·50 each pack. 
RD: 1 RO-BRT; RD2: 10R-B2R ; RD3: 100R-B20R; 
RD4: 1 K-BK2 ; RD5: 10K-B2K; RD6: 100K-B2K; 

ESSENTIAL READING 
FOR THE 

Electronics Enthusiast 
Computing Freak 

Equipment Manufacturer 
PACKED WITH 

INFORMATION ON 
MORE THAN 6,000 

STOCK ITEMS: 

07: 1 M-l 0-1 OM. £1 ·50 each Decade Pack. 
A<tiwMd_ 
ComptJlMllnBDxa, 

H:m-:;. 
$_,8010,.. 

C'"'!!:::'c';;.:;:.v Md 
$_. 

ALL ITEMS BRAND 
NEW AND 

GUARANTEED 
SPEEDY MAIL 

ORDER SERVICE 
No PIP charges on U.K. 

CW.D. orders over £5 ·75 

30p 
32p 
45p 
45p 

inc. VAT. (add 40p 
handling charge if under) 
When ordering ple_ 
add 15% V.A.T. to total 

g;g 
22p 
70p 

value of all orders. 
Shop Hours: 9·5.30. 
Saturdays: 9-1 pm. 

T. of 

to be relClimed 8gaWt 
O.-.MI'I valued (10 ·00 or 

.... 1. 
ELECTROVALUE LTD. DEPT. PW2. 28 SlJudos _ EngIofioId G_ EaNm. S.....,1W20 OH8. 
PIoono Eghom 336031STO 0784 . 87). T., 284475 
Northern Branch (Personal Shoppers only) 680 Burnage lane. Burnage. Manchester M19 lNA. Phone (061) 432 4945. 

U.H.F. RECEIVER TYPE R278 designed by Collins Radio 
used as ground station Rx provides up to 1750 channels spaced 
in 100Kc steps in freq. range 225 to 400 Mc/s any 10 of these 
can be selected from front panel plus one service channel, unit is 
triple conversion with some 38 crystals, no ext crystals are re-
quired, all controls etc are on front panel for use on 230v 50c, 
AF D/ P 600 ohm 2 watts. Also provision for remote chan selec-
tion, 19" rack mounting unit about 50 Kg supplied with circ & 
manual. £87. 

MARCONI AIRCRAFT H.F. Rx high grade 6 band Rx covers 
150/ 51 OKc in two bands & 2 to 18.5 Mc/s in 4 bands uses 11 min 
valves w ith 2x RF, BFD, Xtal Cal , AF D/ P for low imp phones, reqs 
28v DC supply, as high resolution film scale for the 4 HF bands, 
compact unit weight 10 Kg supplied w ith eirc. £75. 

COMMUNICATIONS Rx made by Murphy Radio for RN 
covers 60/ 560Kx in two bands & 1.5 to 30Mc/ s in 3 bands uses 
13 miniature valves with 2x RF, 3x IFs at 800Kc, BFD, Xtal Cal 
etc Swt Selectivity of 8, 3, 1 Kc & 200c/s, AF D/ P for 100 ohm 
phones or 2 watts into 600 ohm, in case size 13 x 14 x 14" 
supplied tested with handbook, note these require ext supplies 
of 250v HT 100 Ma 150v Stab & 6.3v AC at 4 amps. £115_ 

PAN & TILT HEADS HO type for outdoor use for 240v mains 
give 360' pan & ± 45' tilt fixing by 6" dia ring possible use as Aerial 
or Dish mounts £35. 
RADIOSONDE UNIT TYPE 11 older type unit as 3 valves, M, 
Dsc, Mod & RF Dsc at 27Mc/s (reqs 90v ht & 2v It) as 3 var freq 
osc in range 600/ 1000c/s for Temp. Press & RH these are selected 
in turn by swt unit and are used to mod the RF from Tx. Supplied in 
new cond with chart & eirc. £6.50 also have a few M.60 R/ S at 
£12.50. 
RECEIVER UNIT part of Army 128 Set tunes 2 to 8 Mc/s in two 
bands 4x min valves plus BFD in case size 8 x 5 x 4" req 135v & 1.5v 
D/ P for HR phones with circ. £15. Batteries £4.50, 2 for £8. 

Above prices include Carr/Postage & VA T. 
Please allow approx. 14 days for delivery. 

Goods ex equipment unless stated new, SAE with enquiry or 
2 x 14p sramps for list 27. 

A.H. SUPPLIES 
122, Handsworth Rd., SHEFFIELD S9 4AE. 

Phone 444278 (0742). 
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Free Finance on many items. Two-
year guarantee on Yaesu. Free 
Securicor on major Yaesu items. 
Access and Barclaycard over the 
telephone. Biggest Branch, Agent 
and Dealer network. Ably staffed, 
courteous, ServiCe Department. "B 
Services" Securicor - contract at 
£3.50!! Biggest stocks of amateur 
equipment in UK. Twenty-two years 
of professional experience. 

On regular priced items from: 
Yaesu , Ascot SMCHS, CDE , 
HyGain, Channel Master, Hansen, 
SMC, MFJ, KLM, Mirage and Hy 
Mound, on invoices over £100 
SMC offers Free Finance! How is it 
done? Simple, pay 20%, split the 
balance equally over 6 months or 
pay 50% down and split the balance 
over a year. You pay no more than 
the cash price!! 

SMC are proud to be UK agents for 
Yaesu Musen the brand leader in 
Amateur Radio. Their exclusive con-
centration on communications 
equipment - The most diverse pro-
duct line and a reputation for con-
tinuous innovation are your 
assurances that SMC and Yaesu can 
provide equipment to exactly fit 
your needs and you will be at, and 
remain at, the forefront of today's 
high technology. 

Yaesu's own warranty does not 
extend outside Japan. Repairs are 
the responsibility of the UK dealer 
selling the set. SMC's two-year 
guarantee is backed, as UK dis-
tributors, by daily contact with the 
factory and many tens of thousands 
of pounds of spares and test equip-
ment. Avoid hawkers offering sets 
without serial numbers, spares, 
service or advice back-up. 

FT ON,E £1295 (inc. VAT) 

COVERAGE 
RX; 150 KHz-30 MHz, Continuous general coverage. 
TX; 160-1 Om (9 bands!' 1.5-30 M Hz commercial ver-
sion. 

MODES 
All modes; AM, ON, FM, FSK, LSB, USB. 
Tx and Rx on opposite sidebands possible. 

FREQUENCY SELECTION 
No bandswitch. Multiple methods of frequency setting. 
Main dial; "velvet smooth" 10Hz resolution, 3 speeds; 
Set MHz, KHz/R - Normal, KHz/R - Fine, Controls RIT 
or offset (synthesised clarifier). 
Inbuilt Keypad; direct digital entry to 100 Hz, Fast/slow, 
up/down tuning, Scanning manual or auto mode. 

RECEIVER 
Receiver dynamic range up to 100 dB. Pair of low noise 
power transistors in RF. Ring mixer with LO injection at 
10 dBm. Advanced variable threshold noise blanker. 
AGC: slow-fast-off. Squelch control. Variable RF 
attenuator and RF gain circuits. SSB; Variable 
bandwidth and IF shift. 3 CW and 2 FSK bandwidth 
positions. 300 Hz, 600 Hz, 2,400 -7 300 Hz, 6 KHz, 
12 KHz. 

TRANSMITTER 
100w RF, (50% duty FSK) all solid state. No 
preselector, no "plate" tune, no loading controls. Mains 
and 12V DC. Switch-mode PSU built in. CW change 
over delay adjustable through to full break in. Electronic 
keyer built in. Drive level control. Front panel adjustable 
VOX. Signal monitor feature. RF processor, compres-
sion control concentric with mic gain. Auto mic gain, 
reduces extraneous off mic noises. 
MEMORY 
Two memory banks (A + B) each with 10 slots. 
Simplex or Semi duplex A. B, RxA/fxB, TxA/RxB. ANY 
frequency storable. ANY TX-RX split within coverage. 
RIT offset stored together with memory channel. 
METERING 
Two large moving coil meters (+3 digitals and 12 leds). 
R.H. (Rx-TX);'S' (1-9, + 20, + 40, + 60 dB) and ALC 
level. LH. switched; Ic (20A), Va, Discriminator 
(FMzerol. Compression (0-25 dB), Forward, Reflected. 
Digital readout to 100 Hz. Analogue markings for 
"feel". Dedicated digital readout of RIT offset to ±9.9 
KHz. Digital readout of memory channel number recall-
ed. LED's; Processor, Noise blanker, Auto mic gain, 
Monitor, Peak - Notch filter, Scan, Transceive, TX - RX 
Clarify, Dial Lock, Tx Disabled. 
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NEW BRANCHES - SPECIAL OFFER 
WE ARE PROUD to announce the opening of two new branches, and 
would be so delighted if you went along and said hello to lan G3PRR 
in Grimsby or Peter G4GSA in Stoke that for the fortnight Monday 
·January 4th until Saturday January 16th, we will be, for personal 
callers only, be offering, 

FIVE PER CENT OFF OUR LIST PRICES 
(see "Free Finance" section for eligible items) 

FRG7700 £329 
0.15-30 MHz General Coverage Receiver 
AM/ SSB/ CW/ FM (Memory Version (409). 

FT707 £569 

FT902DM £885 
10-160m. SSB, CW, AM, FM, De)uxe 
digital, Keyer, fan , variable bandwidth etc. 

£85 
£203 7 o 

7 
FTV707R Transvertor Frame. 1 Band £90 

10-BOm. 1 OOw PEP. SSB, AM, CW. Variable 
IF bandwidth. Digital (IOw model (485). 

FT480R£379 
2m Synthesised, 25 '21'KHz steps FM. 
1 KHz. 100, 10Hz steps :;SB. IOW PEP. 

\iil PRICES INCLUDE VAT @ 15% '\} 
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50MHz £70, 70TV 70MHz £80, 
144MHz £100, 430TV 432MHz 

FT107M £725 
10· 160m. lOOw PEP. SSB, AM, CW. Vari-
able IF. Deluxe all solid state. (DMS version 
£799 . 

W FREE SECURICOR DELIVERY 

9 o 
2 

1 o 
7 

FT208R 
£209.00 
2.5w,2m 

12.5/25 KHz 
Synthesised 

FT708R 
£219.00 

IW,70cms 
25 KHz 

Synthesised 

*FT902D £800 
*FT902DE £790 

FTV901 R Transverter Frame, 3 band 
FV901 DM Digital VFO. 40 memo Scan 
Y090 1 P Monitor scope/Panadaptor 

£195 
£260 
£330 
£135 FC902 Antenna tuner unit 

SP901 Speaker (Patch version (55) 

FP1C17E Mains PSU Extemal 
FP107 Mains PSU Intemal 
FTVl 07 Transvertor frame 2 band 
FVl07 Extemal VFO 
FC107 Antenna Tuner 

£31 

£113 
£102 
£119 

£98 
£112 

2 YEAR IMPORTER WARRANTY 
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Buy from the Short Wave Specialists every time 
.. . you'll get good service from professionals who 
know your hobby well. For example: 

SX200N Scanning 
Receiver 26 MHZ to 
512MHZ 
PRICE 

£264.0 

R 1000 Communications 
Receiver for use at home 
and in your boat or 
caravan 
PRICE 

£297.85 

SRX 30D. The most popular 
Short Wave listeners 
receiver. 0.2 - 30 MHZ now 
with digital readout! 
PRICE .. - .- -. '\ . -._--- .. , '.-... '" .- £ 195.00 

TSl30S 
200W pep mobile 
transceiver, with new bands 
fitted. 
PRICE 

£525.09 
HOW TO BUY! 

By post - or 'phone your 8arclaycard, Aocess or LAR Creditcard 
number. Alternatively, call in for a chat. The shop is just 10 minutes from 
Leeds City Station and there's easy parking if you travel by car. 
"Instant HP for licensed Amateurs "Extended Credit Terms Available. 
A QUOTATION ON ALL CREDIT ITEMS IS AVAILABLE. 
"Open 9.15-6.00 pm, Saturday 9.15-5.30 pm. 

l1J 
CITY No. Clt--

Ql1J 
LIBRARY 27 0:l1J 

:.::0: ---- (J 

THEHEADROW 
I I 

FROM THE SHOP - We're close to the station and car parks. Do call 
in and see Uncle Tom's cabin! . 
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AUTHORISED 

& 

HERE IS A SELECTION 
OF TOP BUYS 
TRIO EQUIPMENT 
HS5 Communications headphones, 

tailored response ... ................... ... .... £21 .85 
HS4 Communications headphones, 

tailored response .. .... .. .......... ... ..... .. . £10.35 
LAR 1 kW P.E.P. 3-way antenna switch .... £16.95 
LAR Antenna traps for multi-band dipole . ,£12.50 
VHF AMATEUR RECEIVERS 
WOLFSENTuneable/crystal2m FM receiver 
1200 ' 144146MHz ....... .... .......... .... .... .... £49.50 
AMR217B Scanner. The best mains/battery 

operated FM Receiver 144-146 MHz 
... ....... ...... ... ...... ........ ...... ......... .... £120.75 

VHF/UHF CUSHCRAFT products available 
Famous Ringo Ranger 2m co-linear : ... .............. £32.00 
GDX2 VHF/UHF Discone Antenna 5O-480MHz .£39.50 
NEW HF VERTICAL ANTENNA 
HF5 80 10m vertical. ... ... ..... ... ..... ... .. ... .... £48.50 
HF5R Optional radial kit for roof mounting 

..... ...... .. .. .... ..... ... ...... ... ........ .... .. .... £30.50 
LAR-Omni-Match S.w.L. Antenna tuner 

200KHZ to 30M HZ ...... .. .... ... ..... .. £29.95 
CX3A 3-way SW.L. Antenna Switch ... ... ...... £5.50 
All TRIO and ICOM Transeivers normally in stock. 
We always have a good selection of second-hand 
equipment plus a comprehensive range of accessories. 

Leeds Amateur Radio 
27 Cookridge Street, Leeds LS2 3AG 
Tel: (0532) 452657 (Shop) 
Mail Order/Service Department: 
60 Green Road, Meanwood. Leeds LS6 4Jp. 
Tel: (0532) 782224 
Goods by Return . r----------, POST NOW! 

I Send SOp for Catalogue and Price List. I 
I enclose cheque for £ Plus SOp for Brochure' 

• delele if nol applicable. I to purchase I 
Name I Address I 

I I 
Post to Leeds Amateur RadiO 60 Green Road, Meanwood, Leeds LS6 4JP 

I TO BARCLAYCARD/ACCESS/LAR I 
I authOrise you to debit my Barclaycard/ Accessl •.• / __ 

I LAR Budget Account With the amount of £ ' - I 
MyNo IS I I I I CD I I I I I CD 

I Signature I 
I TRIO DISTRIBUTOR, LAR are area distributors for CUSHCRAFT, Antenna I 

Specialists, ICOM, Microwave Modules. .. _-------_ .... 
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The Unexpected 
IN TH E FI RST FEW WEEKS after the legalisation of CB in the 
United Kingdom, an amazing change has taken place in the pattern 
of activity on the 27MHz band. Despite the limited number of rigs 
available so far, the new legal f.m. channels are even busier in the 
Bournemouth and Poole area than the a.m. band was earlier in 
1981, and the a.m. channels are almost deserted. Our spies tell us 
that the pattern is much the same in London and the other big 
cities too. I am sure that not even Willie Whitelaw or Timothy 
Raison in their wildest dreams would have forecast that such a 
state of affairs would come about so soon. Interference from 
sideband CB operation, particularly Italian and French, is still a 
problem during daylight hours, spreading right across the UK f.m. 
band, though this should soon disappear with the falling sunspot 
count. It is to be hoped that the Home Office will quickly clamp 
down on s.s.b. operation here, possibly by the simple expedient of 
making it illegal to possess any unlicensable transmitter. 

CB has aroused an interest in many people who have moved on 
to amateur radio, swelling the clubs, filling the RAE evening 
classes, and completely overwhelming the Home Office 
department which deals with amateur licences. The final licence 
resulting from the May 19B 1 exam wasn't issued until the end of 
November, and there were 5000 (yes, 5000) entrants for the 
December 1981 exam. 

While amateur radio clubs have been enjoying a rapid rise in 

membership, the CB clubs have seemingly been melting away. One 
south coast group is said to have dropped from a membership of 
well over a thousand to just one hundred after legalisation. 

Quite a few of our readers have queried what PW's coverage of 
CB will be, now that we have a legal system. Well, we shall be 
treating it as just another application of radio of interest to the 
hobbyist, with articles on installation which will also be of help to 
radio amateurs, plus some rig reviews. 

What we shall very definitely not be doing is to devote space to -
DXing on the CB bands-CB is intended to be a short-range mobile 
telephone system, not another amateur radio service. Nor shall we 
be giving coverage to " 1 O-codes", jive talk, truckers' talk, etc. If CB 
is to be the most use to the most people, plain language is 
absolutely essential, and the whole system must be easily 
understood. The CB Code of Practice, which you will find on page 
62 of this issue, really tells the CBer all he needs to know, and 
covers several points which are of relevance to amateur radio too. 

www.americanradiohistory.com



ALAN MARTIN GBZPW 
New Inexpensive d.m.m. 
Recently introduced by Centemp is 
a very competitively priced digital 
multimeter called the Model 3T. 

This d.m.m. provides six functions in 
16 ranges which permits measurement 
of d.c. voltages, a.c. voltages, d.c. 
current, resistance , diode/continuous 
check and a transistor hFE measure-
ment facility, all displayed on a 
12 · 5mm high liquid crystal readout . 

Function selection is via push-button 
switches at the side of the instrument 
which is of robust construction and is 
claimed to have a long battery life. 

Supplied complete with battery, test 
leads and instruction manual, the 
Model 3T costs just £49·99 which in-
cludes VAT and carriage, and is ob-
tainable from : Centemp, 62 Curtis 
Road, Whitton, Hounslow, Middlesex 
TW45PT. Tel: 01-8942723. 

Antenna Mount 
Most amateur radio enthusiasts, at 
some time, will have experienced dif-
ficulty in fixing their base station an-
tenna mount, especially if they live in a 
flat. The Altron OM 1 could help to 
solve this problem. 

Designed to fit into window aper-
tures, the OM 1 antenna mounting 
system is capable of accommodating 
small or light antennas such as those 
for v.h .f., u.h.f., CB or TV. 

Installation is simple and fast, requir-
ing no drilling of walls and the unit 
locks in position, either vertically or 
horizontally, in most window apertures 
between 635mm and 1 ·07m (other 
sizes are available). 

The OM 1 is supplied zinc plated for 
weather protection and with a range of 
optional accessories provides a ver-
satile mounting system that can be 
adapted to accommodate a small 
rotator and even a v.h.f. beam. Further 
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details are available in return for an 
s.a .e. 

Prices for the OM 1, which includes 
VAT, are £27 '.60 for the standard 
bright metal finish and £29·60 for the 
deluxe black finish, plus £ 1·50 p&p. 

The OM 1 is obtainable on a cash-
with-order basis, from the manufac-
turer: AI/weld Engineering, Unit 6, 232 
Selsdon Road, South Croydon CR2 
6PL. Tel: 01-680 2995,01-6816734. 

New Trio from Trio 
Latest information from Lowe Elec-
tronics lists three new pieces of Trio 
equipment. 

First, the TR-2500, a compact 2m 
f.m. hand-held transceiver which 
features keyboard channel selection, 
10 channel memory with improved 
memory back up, memory scan, 
programmable automatic band scan, 
d. power 2·5W (Hi) and 0·3W (Low), 
plus a variety of new accessories. The 
photograph shows the TR-2500 in-
stalled in the ST-2 base stand/charger 
which allows the unit to be used whilst 
the NiCad battery pack is being 
recharged. Price for the TR-2500 will 
be in the region of £210. 

Second, the R-600, a basic general 
coverage receiver designed specifically 
for the newcomer to short wave listen-
ing and intended to complement Trio's 
range of general coverage receivers. 
Price will be approximately £250. 

And last, but by no means least, the 
TS-780 v.h.f./u.h.f. all-mode dual ban-
der base station. 

Among its many features are: fre-
quency ranges 144-146M Hz on 2m 
and 430-440MHz on 70cm, 10 
memories including two priority 

. memory positions (9 and 10) ; com-
prehensive scanning facility of 
programmed frequencies or band of 
frequencies; i.f. shift and r.i.t.; two 
v.f.o.s allow independent frequency 
setting within either band which 
enables efficient cross-band operation. 
The price is expected to be around 
£750. 

All three of these products should be 
available in the UK by early January 
1982. For further details of price and 
availability contact : Lowe Electronics 
Ltd., Bentley Bridge, Chesterfield Road, 
Ma tlock, Derbyshire DE4 5LE. Tel: 
(0629) 2817 or 2430. 

AThe R-600 

"'The TR-2500 

nheTS-7S0 
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IC-2E Offsprings 
Thanet Electronics has recently in-
troduced two new Icom hand-held 
transceivers, whose design is based on 
the very popular IC-2E. 

First, the IC-4E, a 70cm f .m. 
transceiver which possesses the 
following features : frequency range 
430 to 439·995MHz; receiver sen-
sitivity transmitter out-
put power 1·5W (2·3W) on the BP3 
battery pack (as supplied) to 2 · 3W 
(3 ·3W) on the BP5 (high-power) bat-
tery pack; repeater shift +1·6MHz; 
tone burst (via push switch on volume 
control) 1750Hz ±0·1 Hz; and finally a 
very useful new feature is the switch 
selectable " listen-input" facility which 
allows the repeater input to be 
monitored by lifting the receiver input 
by 1·6MHz. The figures shown in 
brackets are test results obtained, by 

Power Supplies 
Yorkshire-based Fisher Karpark In-
dustries Ltd., one of the U K's leading 
auto accessory and transformer 
manufacturers, has launched two new 
mains-operated power supply units, 
called CB Radio Powerpaks. 

Both units provide a regulated 
13·8V d.c. with a ripple factor of less 
than 50mV r.m .s. at their respective 
continuous rating. 

The smaller model is designed to 
deliver 3A continuously and accom-
modate short surges of up to 5A; the 
larger unit delivers 6A continuously 
and 8A at peak. Both units feature 
electronic short-circuit and overload 
protection. Prices are 3-5A model 
£ 15.90 and 6-8A model £20.45. 

Both F.K.I. Powerpaks carry a 12 
month guarantee and are available 
from Halfords or most CB shops. 

Fisher Karpark Industries Ltd., Gratix 
Works, Gratix Lane, Sowerby Bridge, 
West Yorkshire HX6 2PH. Tel: (0422) 
33533. 
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The IC-4E 

Thanet E'lectronics, from their 
demonstration model. 

. The second new transceiver is the 
IC-M 12, probably the first synthesised 
hand-held marine band transceiver, 
which has 12 channels (pre-
programmable to the c'ustomer's 
choice)' semi-duplex operation, which 
,is automatic, and r.f. output power 
of lW. 

Many of the optional accessories for 
the IC-2E are suitable for use with 

PCS Holders 
Two new p.c.b. holders have recently 
been announced by their British 
manufacturers, Carlton Nichol & Go. 
Ltd . Both are constructed of aluminium 
and plated steel , and allow easy rota-
tion of p.c.b.s through 360 0 with 
positive locking at any angle. 

First, the CNC 6 will accommodate 
p.c.b.s measuring up to 254 x 178mm 
which are held in the frame by spring-
loaded clips. The larger CNC 9 will ac-
cept p.c .b.s up to 203 x 203mm and 
these are held in position by sliding vee 
clamps. The clamps locate on the very 
edges of the board thus avoiding the 
risk of face damage to the p.c.b. 

An anti-static foam pad is also 
available as an optional extra . The pad, 
which is on a backing plate, clips on to 

The IC-M12 

these transceivers, excepting those 
which are frequency sensitive. 

The VAT and p&p inclusive price 
of the IC-4E is £ 199 and it is expected 
the price of the IC-M 12 will be about 
the same. 

By the time this issue of Practical 
Wireless is published, these 
transceivers will be obtainable from : 
Thanet Electronics Ltd. , 143 Reculver 
Road, Beltinge, Herne Bay, Kent CT6 
6PL. Tel: (02273) 63859. 

the rotating arms of the p.c.b. holder. 
A larger' version of the CNC 9 will 

shortly be available and this will ac-
commodate double-Euro size boards. 

The VAT inclusive prices for these 
products are : CNC 6 £13·80, CNC 9 
£15 ·95 and the anti-static foam pad 
(203 x 203mm) £9 ·20 plus £1·50 
p&p. 

The holders are available direct 
from : Car/ton Nichol & Co. Ltd., 
Goldkey Industrial Estate, Kelvedon, 
Essex. 

If you please 
Please mention " Production Lines", 
when applying to manufacturers or 
suppliers featured on these pages. 
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Valves 
used in 
the early 
days G.JESSOP G6JP 

In the early days of wireless it was necessary to buy a 
receiving licence for even the simplest of receivers. If you 
wanted to conduct transmitting experiments you had to 
apply to the Post Office for an experimental licence. You 
had to detail the experiments you wanted to carry out, if 
they were not satisfied then the licence would not be 
granted. 

It was at the outbreak of the First World War that these 
licences were revoked, and there was a considerable delay 
before experimental licences were then restored. Even 
then the licences for receiving apparatus included the 
following restriction. "Therm ionic valves shall not be used 
without special permission from the Post-Master 
General." As a result of pressure by the Wireless Society 
of London and its affiliated societies, the Post Office in-
troduced a new Wireless Telegraphy Bill for the approval 
of Parliament, and experimental licences became available 
in the spring of 1920. 

British experimenters were therefore about 18 months 
behind the Americans. The British had not been idle, they 
had been busy getting to know something of the new 
devices, the thermionic triode, so that they could introduce 
them into their equipment, replacing the spark transmitters 
and crystal receivers. 

During the war very substantial developments in the 
production of valves had been made so that as soon as the 
experimenters were permitted to use them there was a con-
siderable supply both from war surplus and also new 
production. 

Bright Emitter Types 
All the valves were fundamentally of elementary elec-

trode construction and there were both "soft" and "hard" 
versions of receiving types available, the "soft" valve being 
gas filled and the "hard" valve being devoid of all gas. The 
"soft" valve had been favoured by both the Navy and the 
Air Force for detector purposes on account of its con-
siderably higher sensitivity than the "hard" type; however, 
critical adjustment of its operating conditions eventually 
caused it to be discontinued. 

The basic valve which was to be used in quantity by the 
experimenters was _ the "R" type. This was generally 
similar to the valve developed by the French Telegraphie 
Militaire known as "TM" type, and was made by all the 
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existing manufacturers: Osram-Robertson Lamp Works, 
Z Electric Lamp Co., Edison-Swan Electric Co., British 
Thomson-Houston Co. 

The electrode system had a cylindrical electrode moun-
ted at right angles to the pinch (seal), which only had the 
minimum of electrode support wires. The filament used 
was a single straight wire of pure tungsten. Commercially, 
some of the makers used different types of references for 
the same model of valve. 

Although the "R" valve was initially used both for 
transmission and reception, both by the services and later 
experimenters, there were a number of variants of the 
basic type for transmission purposes. In these, higher 
power was needed and for this a larger filament was used. 
To get this within the electrode system the filament was 
either crimped or coiled, with such type references as " B", 
" 82", "A" or "TI5" given to these variants. 

All these valves were substantially · of similar charac-
teristics , having an amplification factor (M) of around 9, 
anode impedance (R) of 30kQ and a "slope" (MlR) 
mutual conductance of about 0·3mA/V. With this low 
slope it was often found that oscillation over a wide band 
could not be maintained. It should be remembered that at 
this time wavelengths of 440m (685kHz) and 1000m 
(300kHz) or more were being used and this together with 
an interest in short waves such as 200m (1494kHz) led to 
a good deal of circuit experimentation. Probably the most 
notable change was the use of a separately tuned aerial cir-
cuit in place of the then customary direct connection of the 
aerial to the oscillatory (anode and grid) circuit, often with 
the valves' h.t .. voltage on the aerial. 

The same type of valves had to be used in all stages of 
the receiving equipment-for high frequency amplifiers, 
detectors and low frequency amplifiers. In the hJ. am-
plifiers one of the most often used circuits was resistance 
capacity coupling or aperiodic (untuned) transformers 
which were often wound with resistance wire to reduce 
any tendency to self-oscillate. 

In the detector (rectifier) stage, the most important item 
was the high resistance grid leak, which in the early days 
had to be home-made. It was often made adjustable using 
anything from wet cotton in an electrolyte to a pencil lead 
track on a suitable bobbin with a roller or sliding contact. 

In low frequency stages, these were almost always 
transformer coupled, although resistance capacity coupl-
ings were soon adopted, often being claimed to be less 
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Three examples of early valves each with its very distinctive shape, all of these and many others are in the author's 
own collection 

noisy! Because of the low gain obtained with these low 
slope valves, there was a tendency to use multiple stages if 
you could afford the cost of valves and components. 

In addition to the generic " R" type there was a radically 
different design produced by Osram for Captain H. J. 
Round (Marconi Co.) ; this was the low capacity tubular 
type "V24" . Characteristically the " V24" was similar to 
the "R" valve, but a different type was developed for rec-
tifier purposes. This had a high amplification factor (50) 
and was known as the "Q", which had a grid mesh: the 
"QX" variation followed shortly after with a close pitch 
wound grid. Both of these valves were intended to operate 
effectively without a grid leak as anode or bottom bend 
rectifiers. 

Another type which was developed by Captain 
Mullard had a small vertically mounted electrode system 
which was fitted into a special cap known as " Acorn". 
This, the 53 , had the anode and grid contacts at the side 
and one of the fil ament contacts at the bottom, the other 
filament connection was a small piece of metal connected 
by copper tape to the base, the metal cap being cemented 
to the top pip of the bulb. Larger versions of these valves 
were known as " C" and "D" (soft versions) and commer-
cially as ORA " B". 

This design may have had the apparent advantages 
proposed by the "V24"; they were in practice r'ather un-
satisfactory owing to poor insulation of the acorn cap 
material. In addition to this they did not possess the low 
capacity feature of the " V24" . 

A newcomer to the valve producers, "Cossor", 
produced a valve " P 1" of very different electrode struc-
ture. In this the filament was arranged as part of a loop en-
closed by a grid, formed into an inverted mesh basket 
which was enclosed by a hood type anode. 

All these valves having bright emitter filaments (pure 
tungsten), in order to obtain adequate emission, had to 
be operated at or near their maximum rated voltage. Most 
filament supplies were at this time obtained from ac-
cumulators, which in a fully charged state were higher 
than the nominal 2V per cell, and the valves were rated 
with odd voltages, making it necessary to provide some 
means of setting the voltage to the rated value. Also 
because valves varied slightly, in multi-valve sets it was 
necessary to provide individual adjustable resistances 
(rheostats). 
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The life of such filaments was limited, and there was 
some advantage in reducing the operating temperature to 
the lowest possible consistent with adequate performance, 
if for no other reason than to prolong the life as much as 
possible. 

As mentioned earlier the stage gain obtainable using 
these valves was quite small, but it soon became apparent 
that when reaction was applied, if critically adjusted, a 
detector's sensitivity was vastly increased. This method of 
improving a receiver's performance soon became standard 
practice. Sometimes the reactance was applied from the 
detector to the aerial circuit even when there were several 
hJ. amplifiers between the aerial circuit and the detector. 

Usually, when reaction was applied to the aerial circuit 
there was some radiation from the aerial, which caused 
considerable interference. Some experimenters used to key 
their receivers by use of a finger being applied to the aerial 
connection for short distance contacts (several miles). 

So far the valves mentioned have largely referred to 
those used for receivers; however, there were power valves 
for transmitters. By the end of 1919 triodes of anode dis-
sipation of more than 500W were available. These were 
also all bright emitter filaments and of a miscellany of 
filament voltages. Probably the most popular with the 
transmitting experimenters were the Marconi Osram 
"T50", "TlOO", "Tl" or "T250", or the Mullard "0/ 50", 
"0/ 150" and "0/ 250" . In service considerable operational 
experience was gathered by the makers, from their use at 
decreasing wavelengths by the experimenters, thus enabl-
ing them to introduce improvements into the valve struc-
tures . 

All the early Mullard transmitting valves were dis-
tinguished from the Marconi Osram types by the relatively 
large extension tubes at the top and bottom of the bulb. 
One of these was the exhaust tube, the lower was the fila-
ment seal. This practice was subsequently dropped and the 
more usual seal off made at the side of the bulb. These 
transmitting types were of course of relatively high im-
pedance for use with anode voltages between 1500V and 
5000V. Their cost was quite high and they were only used 
in the early days by those of substantial income. 

The usual circuit used at this period was in the main a 
single valve self-oscillator for c.w. operation. Modulation 
was either some form of variable grid-leak provided. by a 
valve, an absorber valve connected to the aerial circuit, or 
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in the so called choke control method, where the oscillator 
and the modulator were connected together with an iron 
cored choke in series with the h.t. supply. 

In some more elaborate transmitters a second rJ. valve 
was used ; this was an oscillator to drive an amplifier 
usually of a larger power size. The main problem was the 
prevention of self-oscillation in the amplifier, neutralisation 
was not developed until some years later. 

Dull Emitter Types 
The first major step forward in higher efficiency oc-

curred when filaments were made of thoriated tungsten, 
which only required a quarter or less of the power needed 
by the earlier types, though the other characteristics were 
very similar. Many new types appeared at fairly regular in-
tervals from most of the makers, though they were mainly 
intended for the entertainment market (broadcast 
receivers). There were a few " power" valves intended for 
the output stage of these receivers, which because of their 
improved characteristics, especially lower impedance, at-
tracted the experimenters for use in their transmitters. 
Perhaps the best of these were the " B4", "DE5" and 
" LS5". All of these had a slope of around three times that 
of the old " R" type. They all had filaments of some form 
of "Y" shape in place of the earlier single wire, they also 
had a flat oval shaped grid and a correspondingly larger 
anode. 

Of these types the " LS5" was probably used by a larger 
number of operators than any other type. Although its 
characteristics were similar to the others, it had a higher 
anode rating, both in power and maximum voltage. Apart 
from its use as indicated, it was adopted by the Post Office 
for telephone repeater service, where it was known as 
"YT25". 

MARCONI-OSRAM VALVE CO.LTO. 

INCHES 

TYPE B.W. O. TRANSMITTING. 
Supplied in large quantities to the Army 
dUl'"ing the War. 

4 

2 

An early Marconi-Osram Valve Co. transmitting valve 
(M arconi Co.) 
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Mullard 0/50 
valve showing 
the two ex-
tension tubes at 
the ends of the 
glass envelope 

(M allard Ltd) 

This valve was eventually made in three different im-
pedances with corresponding amplification factors. The 
high impedance type was the "LS5B" intended for use 
in resistance capacity coupled . Iow frequency amplifiers. 
The low impedance type "LS5A" was intended for low 
frequency output stages to drive large loudspeakers of the 
moving coil type. Later. yet another version appeared 
known as the " LS5D" and was similar to the "LS5", but 

Dull Emitters 

Company Type No. Volts Amps M R MlR 

8TH 84 6·0 0 ·25 6 7kO 0·86 
8TH 85 2·8 0·06 7·5 20kO 0 ·375 
8TH 86 3·0 0 · 12 7 ·5 10kO 0·75 

Ediswan R 4 ·0 0·75 8 25kO 0·324 
Ediswan AR 4 ·0 0 ·65 5·5 22kO 0-4 
Ediswan ARDE 1 ·8 0 ·3 10 25kO 0·4 

Ediswan AR06 2·7 0·06 13 45kO 0 ·29 
Mullard D06LF 2·2 0·06 7 25kO 0 ·28 
Mullard D06HF 2 ·2 0 ·06 20 55kO 0·36 

Mullard D3HF 1 ·8 0 ·35 10·5 40kO 0 ·26 
Mullard D3LF 1 ·8 0 ·35 6 15kO 0-4 
Mullard DFORA 2 ·6 0 ·07 4·5 17kO 0 ·225 

Osram DER ' ·8 0 ·37 8 25kO 0 ·32 
Osram DE3 2 ·8 0·06 6 17 ·5kIJ 0 ·34 
Osram DE5 5·0 0·25 7 8kO 0·875 

Osram DE58 5·0 0 ·25 20 26kO 0·77 
Osram DE6 1 ·8 0-4 5 13kO 0 ·385 
Osram LS5 5·0 0 ·8 5 6·5kO 0·77 

Osram DEV 2·75 0 ·2 6 22kO 0 ·27 
Radian Az 3·5/4 0 ·25 5 ·5 42·5kO 0·129 
Radian D4 3 ·5/4 0·25 11 ·5 55kO 0·21 

continued on page 
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RTANT-The ideas presented here are suggestions only. 
as they are untried by this magazine. we cannot accept 

reSipomiibiliity for any resultant damage. however caused. Before 
! alt"ratiions are attempted. care should be taken to ensure that any 
guaranl:ee is not invalidated. and it should also be borne in mind 

modifications usually have an adverse effect on resale prices. 
In cases where specialist skills or equipment are needed. 
dealers will undertake the work for a reasonable fee. 

Roger Ha 11 G8TNT (Sam 
No.13 
In Mods 12, memory back-up and semi-reverse re-
peater details were given for the Trio TR-9000. This 
month continues with further mods for this popular 
2m multi-mode rip. 

Memory Scan 
I said last month there are some mods that are recom-

mended only for the very experienced constructor. 
The same is true of this next mod from Kris G8AUU, 

who is probably better known as the co-author of the 
International v.hf. fm. Guide. Kris has noticed that 
several of the Trio rigs use the same microprocessor even 
though they don't all make use of the same functions, and 
he has suggested taking a closer look at the 6S0C 
inside the TR-9000. This is the same chip that is used in 
several other sets and they have memory scan on them. It 
is then reasonable to assume that this chip can be per-
suaded to scan the memories of the TR-9000 and if we 
look at Fig. S we can see how easily this can be achieved. 
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Merely connecting a diode (almost anything will do) 
between pins 13 and 38 on the chip will start it scanning. 
The interconnecting lines should be decoupled, as in the 
diagram, and the switch can be mounted anywhere you 
like. You may even be able to use a couple of the pins 
inside the microphone socket, if you don't mind losing the 
Up/Down scan facility . 

Extending the Frequency Range 
The last of this month's mods deals with extending the 

frequency range. Mr J. R. Walker sent in a very descrip-
tive letter which detailed the procedure for doing this. He 
suggests moving a diode (D32) and running two new wires 
and his idea works perfectly, but Kris G8AUU has 
improved on the original idea. 

When rigs are made in Japan, the manufacturer knows 
that he has to sell his product all over the world and the 
trend now is for them to make sets that will work 
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anywhere in the world with only one or two small mods 
needed to adjust the band edges and channel spacing. The 
Trio TR-9000 conforms to this pattern and the two key 
components are D31 and D32. 

There are four basic markets for 2 metre amateur 
equipment and as you can see from Table I, the TR-9000 
can be made to work in any of them by just altering the 
two diodes. Mr Walker suggested moving the diode in 
position 031 to position 032 and this would indeed give 
us an extended frequency range but it would also give us 
channel spacings of 10 and SkHz. This may suit some 
people but I far prefer 2SkHz spacing when I'm operating 
mobile and I find it inconvenient to have to keep spinning 
the dial on a rig that has SkHz spacing. Kris has solved 
the problem very simply and in the process he has made 
the TR-9000 into a rig that will work anywhere in the 
world. with any of the band edges coupled with any of the 
channel spacings and all for the price of a switch and two 
resistors. 

Table 1 

Zone Diodes Band Limits Channel Spacings 

Japan None 144 ·000-
145 ·999 20 10 

USA D31 143 ·800-
148 ·995 10 5 

Europe D32 144·000-
145 ·9875 25 12t 

Aus/ NZ D31 +D32 144 ·000-
147 ·995 25 5 

First of all remove all the knobs and the microphone 
socket threaded ring from the front panel. Then remove 
the top and bottom covers and the four screws holding the 
front panel, which can now be carefully pulled forward 
enough to allow the l.e.d.s to be disconnected. Remove the 
two screws on each side to allow the front chassis to drop 
forward and then it should be possible to remove the multi-
way connectors from the MPU board. In the middle of this 
board is 032 and you should now lift the anode end of this 
diode. 

You will need an s.p.d.t. switch (RS No. 316-973 is 
suitable) and this should be mounted anywhere you like on 
the set. Mine is on the back panel because there is a space 
for another hole there, but the position is not important. 

Now run a wire from the anode of 032 to the common 
tag on the switch, then run two more wires from the other 
two tags back to the p.c.b. and solder them to the anode 
pads for 032 and D3 1. These are printed on the board 
and you will be able to see where the anodes would go if 
the diodes were there (see Fig. 6). 

Two 470 ohm resistors should now be soldered to pins 
17 and 18 on QIS on the control board (XS3-1160-6I) 
and then two wires should then be soldered onto the free 
ends of these resistors. The other ends of these wires can 
then be soldered to pins 14 and IS of Q IS on the p.l.l. 
board. The resistors should be properly sleeved and then 
they can be allowed to lie on the top of the chip. 

IWRM480l B 

----t.------c ...,<>-To the hole for 031 rrr Fig. 6 
Original o--To the hole for 032 
diode A 

The mod is now complete but it still needs to be 
explained. We must first differentiate between powering-up 
the set and turning it on. To power up something is to 
apply power to the power input socket, whereas turning 
something on means rotating the On/Off switch. 

continued on page 
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SOJA 
COMMUNICATION 

SYSTEMS 
SCL144PS 

Linear Amplifier 
Introduced to their expanding range of 
amateur radio equipment during last 
year, the Sota SCL 144PS is a very 
well constructed, mains powered 2m 
linear amplifier. 

When provided with an input r.f. 
drive level of 10W the amplifier will 
deliver 100W from its single SD 1416, 
high gain r.f. power device. 

To complement this 1 OdB TX gain, a 
switchable receiver pre-amplifier is in-
cluded within the package. The p.c.b. 
mounted pre-amplifier features a U31 0 
low noise and wide dynamic range 
f.e.t. , providing a realistic 12dB gain 
figure and respectable associated 
1·5dB noise factor. Pre-amplifiers that 
achieve a greater gain are realisable , 
but with currently available receiver 
front -end stages , apart from a 
"psychological" "s" Meter boost, the 
degradation in strong signal handling 
and reduction in spurious-free dynamic 
range incurred, make the exercise non-
viable . 

Power for the amplifier is obtained 
from a conservatively rated, compact 
mains p.s.u., featuring an I LP toroidal 
transformer and 25A full wave bridge 
rectifier, series regulated by three TIP 
3055 power transistors. All the active 
components of the p.s.u. are mounted 
on a' large, 200 x 130 x 25mm, black 
an'odised finned heatsink, which forms 
one of the end cheeks of the housing. 
Heatsink fins are configured vertically 
to provide maximum thermal ef-
ficiency. 

Due to the efficient layout of the r.f. 
amplifier and p.S.u. stages a resulting 
compact, 250 x 140 x 205mm, 
overall size is obtained. All operating 
controls are mounted on the grey stove 
enamelled aluminium front panel and 
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comprise a large mains rocker switch 
and three small toggle switches for 
selection of p .a. , pre - amp and 
f.m./s.s.b. operation options. The latter 
switch selects the " hang" time cons-
tant appropriate for the operating 
mode. 

A phono type socket is provided on 
the rear apron to allow direct p.!.!. line 
over-ride, "hard" switching, if required, 
supplementing the alternative r.f. vox 
operation. In the mains off condition 
the amplifier reverts to straight-
through bypass operation. LED in-
dicators, adjacent to the front panel 

toggle switches, are provided to dis-
play the selected operating pattern. 

Additional rear apron features in-
clude INPUT/ OUTPUT SO 239 u.h.f. 
sockets and a 1 5A fuse receptacle, 
providing protection on the d.c. supply 
line. 

Operation 
The SCL 144PS has been exten-

sively tested over a period of six 
months, during which time it has con-
stantly performed, on demand, without 
any discernible problems. 

It should go without saying that any 
amplifier device that has survived 
without incident the rigours of a 24-
hour outing during v.h .f. National Field 
Day must have a lot going for it! Judg-
ing from the reports received by 
members of the Bournemouth Radio 
Society, during and after the event, all 
were well pleased. The reviewer was 
able to observe "on air" signal perfor-
mance first hand on this occasion, be-
ing located within 15 miles of the NFD 

site and beaming head-on. A very 
clean, spurious-free, linear signal was 
received from the contest station ex-
hibiting none of the splatter effects oc-
casionally encountered as a result of 
the search for the last drop of drive. 

During subsequent operations from 
the home QTH in Poole, the SCL 
144PS has been used in conjunction 
with several ' current 2m transceivers, 
including the Trio 7800, Yaesu FT-
290R and leom 202-S. In all cases a 
very useful increase in range capability 
was obtained, the lower powered rigs 
producing a proportionally reduced 
output. 

With rigs such as the Trio 7800, 
which are able to provide well in 
excess of the normal input require-
ments of the amplifier, an attenuator 
must be fitted. In this event Sota are 
able to provide this facility, once fur-
nished with relevant details of the driv-
ing rig . 

Whilst the r.f. power transistor used 
in th" SCL 144PS is extremely rugged 
and reliable, normal precautions should 
be taken to avoid operation into open 
or short circuit loads, or high v.s.w .r. 
conditions. 

John M. Fell 

Our thanks for the extended loan of 
the review sample go to Mr. tan Barton 
of: Sota Communication Systems 
Ltd., 24-26 Childwall Lane, Bow-
ring Park, Liverpool L 14 6TX. Tel: 

. 051-480 5770. 
The current VAT inclusive price cif 

the SCL 144PS linear amplifier is 
£ 172.50 and it is available direct from 
the above address. 
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atron\CS·· -the 
South East England 

Specialists 
in Everything for the· 
New Computer Age. 

pcb is keyboard controlled. as are all other functions. The software allows operation on 4 
speeds - 45. 50. 75 and 110 bands. Text transmission is simplified with automatic 
letters/figures shift and there is provision for 10 memories. which can be stored on cassette. 
Transmit text (including memories) is displayed and ent.ered into buffer, even whilst receiving. 

Sand now for complete d.unal 
CT600compl ... Iplu. £1.50 p&p) 

VAT. 
CREDIT TERMS available. Pay by Access, Barclaycard, 

Catronics Creditcharge Card. 

PMR DEALERS 
Please call us for an ICOM Dealership. 

THE ICOM IC100E 
HIGH BAND MOBILE & BASE 

HOME OFFICE APPROVED 

Thanet Electronics Ltd [f 143 Reculver Rd, Herne Bay, 
. . Kent. Tel. 02273 63859 

Telex 965179 
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SOlA'S LINE OF 
LINEAR AMFILERS 

Model No. SeL 144/30 £50 + VAT 
RF drive 2/3 Watts RF output 20/30 watts 
Receiver pre amp independently controllable. 

Model No. SeL 144/40 £60 + VAT 
RF drive 10 watts RP output 40 watts 
Receiver pre amp independently controllable. 

Model No. SeL 144 £80 + VAT 
RF input 10 watts RP output 100 watts 
Receiver pre amp not applicable. 

Model No. SeL 144P £100 + VAT 
RP input 10 watts RP output 100 watts 
Receiver pre amp independently controllable. 

All the above Models are designed for a nominal 
12 volt supply. If AC mains operation is required, 
please see our Model SCL 144/PS as featured on 
page 26 of the February issue of Practical 
Wireless. 

Sota Communication System also manufacture 
Receiver pre amps for 28 MHz and 144 MHz 
these being two versions one which operates as 
pre amp for installation internally in Transceivers 
and the other version which has an RF switching 
facility and is mounted in a neat aluminium case. 

The above specifications are a brief outline to our 
Product Range please send an SEA or telephone 
for further information. 

Trade and export enquiries welcome. We are 
Northern Representative for " VHF 
Communications" Magazines & Kits. Telephone 
credit card orders taken. Carriage or postage on 
all equipment. 

Please all 28 days for delivery 

Sota Communication Systems Ltd. 
22-26 Childwall Lane. Bowring Park. Liverpool L 14 6TX. England 

Tel. 051-480 5770 Telex: 628702 SOTA G 
Hours 9am-6pm Monday to Friday . 9am-1 pm Saturday 

Radio Consultants. Suppliers and Manufacturers 

BARCLAYCARD AMERICAN EXPRESS ACCESS 

27 
www.americanradiohistory.com



mllCROWAVE 

LOOK!! 
THE NEW 144/100-S!! 

A COMPATIBLE 12 AMP REGULATED MAINS POWER SUPPLY IS 
AVAILABLE AT £72 inc. VAT AND POSTAGE, SO THAT FIXED STATION 
AND MOBILE USE MAY BE OBTAINED FROM THIS VERSATILE 
AMPLIFIER. 
DO YOU HAVE ANY CHOICE?? 

This new 144MHz solid state linear amplifier. MML 144/ 1 OO-S. is intended for use with any ex-
isting 144M Hz equipment having an output power of 10- 15 watts. When used in conjunc tion with 
such a drive source this linear amplifier will provide an output power of 100 watts. 

Several front panel mounted switches controlling the internal switching circuitry. allow the unit 
to be left in circuit at all times. :The linear power amplifier and the ultra low-noise receive pre-
amplifier. which are incorporated into the unit. ca n both be independently switched in and out of 
circuit. In this way. all four operational combinations are possible. 

By means of an internal RF vox circuit the linear will automatically switch onto transm it. when 
144MHz drive is applied to the input socket. It is possible to override this facility by the connection 

FEATURES * 100 WATTS OUTPUT POWER * LINEAR ALL MODE OPERATION * STRAIGHT THROUGH OPERATION WHEN TURNED OFF * ULTRA-LOW NOISE RECEIVE PREAMP - FRONT PANEL 
SELECTABLE * EQUIPPED WITH RF VOX AND MANUAL OVERRIDE * LED STATUS LIGHTS FOR POWER. TRANSMIT & PREAMP 
ON * SUPPLIED WITH ALL CONNECTORS 

of an earth to the phono socket. located on the rear panel. This connection is compatible with all I---------------------------of 
current transceiver PTT lines. The RF vox circuit is suitable for both SSB and FM modes. 

The inclusion of the latest state of the art power transistor (rated at 145W dissipation) 
guarantees highly reliable and ultra-linear performance. thus making the unit ideal for all mod es of 
operation ISSB. FM. AM . CW and SSTV). 

The amplifier uti lises recently developed matching techniques. which allow safe operation even 
when improperly subjected simultaneously to 50% overdrive and a supply voltage of 15V. The PA 
transistor is thermally tracked aga inst temperature variation and operational temperature rise. 

Th e receive preamplifier uses one of the latest dual gate MOSFETs 13SK88) in a noise-matched 

SPECIFICATION 
Power output: 
Power input: 
Power requirements: 

100 watts Iwithin 0·5dB) typical 
10 watts nominal 
13 ·8 volts " 12 amps for 1 00 watts 
output 

Overall preamp power gain: 12dB 
Overall preamp noise figure Better than 1·5dB 
RF connectors: S0239 
Weight : 1 ·5Kg 131b 50z) 
Overall size: 265 x 117 " 54mm 11 o.fo x '4 x 2 t in) 

configuration. This technique together with carefu l optimisation of overall gain makes the pre- 1-__________________________ -1 
amplifier ideal for use ahead of any popular 2 metre transceiver. The sensitivity of most current 2 
metre transceivers is such that a preamplifier gain of 12dB is sufficient to ensure an excellent 
overall system noise figure. A preamplifier with gain in excess of this figure will prove unduly 
detrimental to the strong signal-handling performance of the transceiver. 

All circuitry is constructed on high quality glass fibre printed circuit board and protection is in-
cluded against reverse polarity. The unit is housed in a highly durable. extruded aluminium 
enclosure. RF input and output sockets are located on the rear panel together with the phono 
socket. fuseholder and power lead. The unit is supplied complete with all necessary connectors. 

MML 144/100-5: 
£129·95 inc VAT 

(P&P £2·75) 
TELEPHONE YOUR ORDER FOR 

IMMEDIATE DESPATCH 
ODUlES PRODUCTS ARE FUllY GUARANTEED FOR 12 MONTHS (INCLUDING 
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WELCOME 

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

Telephone: 051-5234011 Telex: 628608 MICRO G • 
HOURS: 

MONDAY-FRIDAY 
9-12.30,1-5.00 
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Geoff ARNOLD G3GSR 

Though many home constructors like to design and build 
their circuits from transistors. resistors and capacitors. 
others take advantage of the wide variety of "building 
blocks" available to them. These building blocks are 
often just integrated circuits. though some of these are 
extremely complex in themselves. but more and more 
sub-assembly kits or modules are offered to the 
enthusiast. giving him the chance to put together a com-
plex unit quickly and easily. That unit can generally be 
modified or adapted to do the particular job that the con-
structor has in mind. 

The PW Modulated Waveform Generator is a unit 
based on this sort of approach. though as presented here 
it has not started on its process of development or adap-
tation. The data sheets which come with the two kits 
used give many ideas for other functions. The rest is up 
to you. 

Modulated waveform generators or function generators-
sources of sine, square or triangular waveforms, etc. , are 
fairly common animals nowadays, giving outputs well up 
into the lower radio frequency bands. Many of them can 
be frequency modulated or swept, but so far as I know, the 
only reasonably priced generator i.c. providing amplitude 
modulation (including suppressed carrier d.s.b.) by means 
of an on-chip balanced modulator is the Exar XR-20S. 

The XR-20S comes in a 16-pin package and 
has three separate circuit sections: a voltage-controlled 
oscillator (v.c.o.) which generates the basic periodic 
waveforms; a balanced modulator which provides am-
plitude or phase'1llQdulation; and a butTer amplifier section 
with a low-impedence output (typically SOO) and high 
current drive capability of around ± lOmA peak-to-peak. 
The system block diagram and pin-outs of the XR-20S are 
shown in Fig. I . 

The combination of v.c.o. and balanced modulator can 
provide sine, triangle, square, sawtooth, ramp and pulse 
waveforms ; double-sideband amplitude modulation, in-
cluding suppressed carrier modulation; frequency modula-
tion; sweep generation; tone-burst generation; 
simultaneous a.m./f.m.; frequency-shift keyed (f.s.k.) 
signal generation; phase-shift keyed (p.s.k.) signal genera-
tion; on/otT keyed oscillation. Power supply requirements 
are either a single + 12V rail or balanced ± 12V rails. 
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By using two XR-20S i.c.s, one to provide the carrier 
signal and the other the modulation, a versatile, easily-
assembled signal source for testing purposes, or for 
generating demonstration waveforms for use in 
classrooms or lecture theatres, is produced. 

Generator Circuit 
The circuit diagram of the PW Modulated Waveform 

Generator, based on the XR-20SK kit , of which more 
later, is shown in Fig. 2. The modulation generator, IC I, 
can provide sine, square or triangular wave outputs, as 
selected by S3 , at a fixed frequency of about I· 2kHz. This 
could be made variable if required. The output of IC I is 
available at front-panel terminals for external use, with a 
peak-to-peak amplitude of about 2·6V (sine), 2·1V 
(triangle) or I V (square). It is also fed via S4, which selects 
internal a.m. or f.m., to IC2. The a.m. input is applied via 
pin 3 to the balanced modulator, whilst the f.m. input is 
applied to the v.c.o. via pin 13 , where it is superimposed 
on the standing voltage from the wiper of R31 , the 
CARRIER FREQUENCY control. External a.m. and f.m. can 

1 16 +Vee 
Modulator 
outputs 

2 15 
vea Timing 

capacitor 
3 14 

Modulator 
X inputs FM,sync. 

4 13 and sweep 

X . input 

5 12 Squarewave 
Modulator output 
Yinputs 

6 11 Buffer 
output 

7 10 Buffer 
Waveform 
adj. 

input 

IWAD972I 8 9 -VEE 

Fig. 1: XR-205 system block diagram and pin-outs 
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also be applied via front panel terminals, so that 
simultaneous a.m. and f.m. can be imposed on the output 
waveform. The output level from IC 1 is set by RI , the 
MOD LEVEL control. 

The carrier signal is generated by IC2, providing sine, 
triangle, square, ramp, saw tooth or pulse waveforms, as 
set by S2, the CARRIER SHAPE switch. The carrier fre-
quency range is selected by SI in a 1-3-10 sequence 
from 100Hz to 1 MHz (nominal). In fact, at least 10 per 
cent overlap is provided at either end of each range, and 
the overall span (depending upon component tolerances) 
will be about 70Hz to 1· 15MHz. 

The CARRIER LEVEL control, R6, applies a bias voltage 
to one input of the balanced modulator (pin 4) of IC2. 
When R6 is set to approximately mid-position, the carrier 
will be suppressed (specified as typically -52dB at the null 
point for frequencies below IMHz), allowing double-
sideband, suppressed carrier (d.s.b.s.c.) amplitude-
modulated signals to be produced. Carrier will be 
produced with increasing amplitude as R6 is turned to 
either side of the null, with the sawtooth, ramp and pulse 
outputs having a polarity dependent on which way the 
control is moved. 

For simplicity, a single-rail power supply configuration 
was used, based on a 12 volt 3-terminal regulator i.c. The 
circuit is shown in Fig. 3. The measured current require-
ment of the completed waveform generator board is 
around 30mA maximum, and so a 100mA rated supply 
would be more than adequate. However, in looking at the 
prices of the necessary mains transformer, rectifier bridge, 

. reservoir capacitor and regulator chip, it seemed worth 
while to spend a little extra and build in a power supply 
with a reserve of capacity which could be used to drive 
other circuits needing a 12V d.c. stabilised supply, 
providing they did not mind the negative rail being 
earthed. Therefore, a I A supply was included, available to 
the outside world via terminals on the back panel. The 
regulator i.c. is' foldback-protected against overload, so 
there is no danger to it from external short-circuits, and no 
point in putting a fuse in the line to the back panel ter-
minals. 

Frequency Readout 
Although not an essential part of the waveform 

generator, we decided that it would be useful to 
demonstrate one application of our Special Offer this 
month (see page 45), by building in a digital frequency 
readout. The Timestep DFC4 has two limitations which 
affect its use in this particular project ; these are its 1kHz 
resolution and its lower frequency limit of 10kHz, but it 
has still proved very useful. The Timestep data sheet 
suggests improving the audio frequency performance by 
the use of an external clock oscillator with dividers, instead 
of the on-chip crystal oscillator, but this has not been tried. 

The alternative to using a digital frequency readout 
would be to calibrate the C)\RRIER FREQUENCY control, 
R31 , although this would probably require some juggling 
of the values of capacitors associated with the CARRIER 
FREQUENCY RANGE switch, SI , to make the scales coin-
cide, unless panel space could be found for a separate 
scale for each range. 

Circuit diagram information for the DFC4 comes with 
the kit, but Fig. 4 shows the power supply circuitry, and 
Fig. 7 the p.c.b. external connections. The DFC4 incor-
porates a bright blue-green phQsphorescent 3t-digit 
readout, and requires + 12V, -9V and 3V a.c. supplies. It 
is therefore not possible to run it from the same supply as 
the waveform generator board, and in any case the kit in-
cludes its own power supply components. 

Practical Wireless, February 1982 
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Fig. 3: Waveform generator power supply circuit 
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IWAD9751 

Rl00 +12V 9 
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470}J 

OV 7/a 
To C201 

220}J R10a -9V 10 
DFC4 
p .. c.b. 

680 t pms 

N 3V-

E ! 11 

Fig. 4: Power supply for the DFC4 digital frequency 
counter 

Construction-Generator 
A kit comprising two XR-205 i.c.s, a printed circuit 

board etched and drilled ready for assembly, plus com-
prehensive data and instructions is available in the UK from 
Rastra Electronics Ltd. The rest of the components 
(resistors, capacitors and switches) plus a power supply 
and a box to build it all into, have to be provided by the 
constructor. 

The p.c.b. which comes with the kit is fairly big (140 x 
76mm) but there is really little point in making it smaller in 
view of the large number of external controls required, 
which means that you cannot use too small a box or case. 

Most of the waveform generator components mount on 
the supplied p.c.b. as shown in the layout drawing supplied 
with the XR-205K kit, the exceptions being the four 
potentiometers, three fixed resistors, and the frequency 
range capacitors which are mounted on S I. To avoid 
problems with parasitic oscillations, S3 should be mounted 
as close as possible to IC I, and similarly S2 and IC2. 
Capacitors C20 and C21 can be fitted if necessary to 
suppress parasitics. The instructions supplied with the kit 

. suggest that the interconnecting wiring to S2 and S3 
should not be longer than about 50mm. The layout of the 
prototype as shown in the photographs does not quite 
achieve this ideal, though it could be improved by 
mounting the switch wafers further back on the 
mechanisms. The rotary switches used are supplied with 
rear shafts about 60mm long, which are cropped to the re-
quired length. See the comments under "Operation". 

Switch SI should have the range capacitors soldered 
into place between the two wafers, and flying leads at-
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tached to the rotor contact tags before mounting the 
switch on the front panel. If you have difficulty locating 
the correct value capacitors for C 13 and C 15, they can be 
made up by paralleling O·471lF and O·22IlF, and 47nF 
and 22nF respectively. 

Switch S2 should also have flying leads, plus all the 
links and resistors R23 and R25 attached before 

. mounting, otherwise the underneath contact tags are inac-
cessible. S3 is a single-wafer switch and all its tags are 
accessible after fitting, so that it does not matter whether 
the connecting wires are attached to the switch or the 
p.c.b. first. 

It is essential to fit terminal pins to the p.c.b. for all ex-
ternal connections. The board is mounted on the floor of 
the case using two 4BA screws and nuts with short 
spacers. 

Apart from the transformer and reservoir capacitors, all 
the waveform generator power supply components can be 
easily accommodated on a small piece of Veroboard, as 
shown in Fig. 5. The board can be mounted by means of 
the heatsink tab of the 7812 regulator, with Sticky Fixers 
between the board edge and the case rear panel to 
minimise flexing of the regulator package legs. The board 
is so light that no further fixing is really required. 

Two 4700llF capacitors (C30 I and C302) are used 
rather than a single to OOOIlF for the reservoir, partly 
because of a slight cost saving and partly because they are 
smaller and easier to accommodate. They are secured by 
means of a nylon cable-tie, fitted through two holes drilled 
in the case floor. The holes should have their sharp edges 
chamfered to prevent cutting into the tie when it is 
tightened. 

32 

CONSTRUCTION 
RATING · Intermediate 

BUYING GUIDE 
The wafer switch parts and other items listed with RS 
Components stock numbers are available from several 
of our advertisers, including C. Bowes Electronics Ltd. 
The XR-205K kit is available from Rastra Electronics 
Ltd. , 275-281 King Street, Hammersmith, London W6 
9NF, price £16.99 including post, packing and VAT. 
See page 45 for availability of the Timestep DFC4 kit. 

Construction-Counter 
The Timestep DFC4 kit comes with instructions for 

assembly and wiring into equipment, plus programming 

Practical Wireless, February 1982 
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Fig. 5: Waveform generator 
rectifier/regulator 

}XR-205K 
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Track breaks 
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. '( 
24 . 
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-9V 
Pin 

9 7/S 
v 

To 
OFC4 

10 

... Fig. 6: Frequency coun'ter 
power supply board 

details to achieve the required frequency offsets when used 
as a tuning readout in a radio receiver. In the present 
application, the DFC4 is required to operate as a straight 
frequency counter, without i.f. offset, using the direct 
(long/medium wave) input. Drive for the counter is tapped 
off from the OUTPUT LEVEL control, R33, via a 220pF 
capacitor, C24, and a short length of screened cable. The 
board is secured at its front edge by means of two small 
angle brackets (not part of the kit), fixed to the board by 
4BA screws and nuts and to the front panel by 4BA 
screws and hank bushes. If hank bushes are not available, 
nuts can be used instead but are much more difficult to fit. 
The board is steadied by a long 4BA screw and a 34mm 
spacer between its centre and the case floor. 

Unfortunately, there does not seem to be a bezel 
specifically designed for phosphorescent displays. Or if 
there is, it's not available on the hobbyist market. So, to 
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Sinewave Triangular wave Squarewave 

Ramp Sawtooth Pulse 

The six basic output waveforms 

finish off the display cut-out neatly, we used a Vero bezel, 
adapting it to fit by removing the usual fixing screws and 
clamps, and securing it to the front panel by a few dabs of 
glue. As shown in the photographs of the finished unit, the 
" AM", "FM" , " kHz" and " MHz" legends on the display 
are visible through the bezel window, though they are not 
used when operating without frequency offset. You may 
like to hide them by painting the ends of the display with 
photographic dead-black or blackboard paint. 

The power supply components are mounted on another 
small piece of Veroboard, stood off the case rear panel 
with two 6BA screws and short spacers. The layout is 
shown in Fig. 6. . 

Details of all the inter-unit wiring are shown in Fig. 7. 
For safety reasons, all terminals carrying mains voltage 
(fuse-holder, on/off switch and both transformers) should 
be protected against accidental contact by heat-shrink 
sleeving or similar means. 

Operation 
There is not a great deal to say about operating the PW 

Modulated Waveform Generator. Read the advice given in 
the XR-205 data sheet, connect the generator to an os-
cilloscope, switch on and play around with it until you find 
out what it can do. You will come across some really in-
triguing waveforms, especially when you try modulating a 
very low frequency carrier, or doing simultaneous a.m. 
and Cm. 

There are just three adjustments to make when you first 
switch on. One of these is the crystal trimmer in the 
DFC4, which requires some external source of reference 
such as another frequency counter or a medium wave 
receiver. Hints are given in the kit instructions. 

The other adjustments are to RIO and R22 on the 
waveform generator board, which are adjusted for 

Practical Wireless. February 1982 

Transparent film overlays of the front panel are 
available from the Editorial Office at Poole, price £1.60 
including post and packing. 

minimum distortion on sinewave outputs from IC I and 
IC2 respectively. The XR-205 , like most function 
generator chips, produces a sinewave by "distorting" the 
triangle wave output, rather than generating a true 
sinewave. The presets RiO and R22 control the amount of 
this "distortion" which is introduced. If you have access to 
an audio distortion meter then the job is very easy, as you 
just twiddle the appropriate potentiometer for minimum 
reading. Otherwise you can adjust by judging how good 
the sinewave looks on an oscilloscope. You will find that 
you have to compromise between pointed peaks and tlat-
tened peaks, but check that you haven't turned the level 
control up to the point where the XR-205 buffer amplifier 
is beginning to limit. Minimum sinewave distortion is 
typically 2·5 per cent, which is not as good as some of the 
more recent waveform and function generator i.c.s, but 
then they don't offer you a built-in balanced modulator. 

No connection points are provided on the waveform 
generator p.c.b. for C20 and C21, and they were not 
initially fitted. However, when the prototype was first 
switched on, the modulation oscillator had a positive-going 
notch in its sinewave output, just before the negative peak. 
The suggested 22pF for C20 distorted the sinewave to an 
extent that could not be corrected by adjustment of RIO, 
but it was found by experiment that about 17pF (15pF 
and 2· 2pF in parallel) connected across terminal pins " F" 
and " H" did the trick. 

Some examples of the waveforms produced by the 
prototype generator are shown in the photographs: .The 
XR-205 data sheet shows many more waveforms and 
describes how they can be achieved. Note that it is not 
possible to produce the classic over-modulated a.m. 
waveform with this generator because of the use of a 
balanced modulator. The amount of frequency modulatron 
or sweep achievable from the internal modulation os-
cillator is limited, but is a maximum when the CARRIER 
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A 90% modulated a.m. waveform 
(top). Note how the envelope 
follows the modulating waveform 

A d.s.b. suppressed carrier a.m. 
waveform (top). Note the two en-
velope peaks per cycle of the 

A frequency-modulated carrier. 
The oscilloscope trace is triggered, 
and therefore steady at the left-

shown on the bottom trace modulating waveform hand end 

FREQUENCY control R31 is set fully anti-clockwise. Using an external 
modulating source, a frequency sweep range of 7: I or more can be produced. 

If a potentiometer is used for R31 , the output frequency will 
change In very small but noticeable steps when getting up into the rJ. region. 
This is of course due to the wiper moving from one turn of the track winding to 
the next, and is a problem in all eR oscillators operating at rJ. If continuous 
change of frequency is required, a good quality carbon track potentiometer 
should be used in this position. 

One of the weird waveforms you 
can produce. Suppressed-carrier 
mod of pulses by an a.f. sinewave. 
Note the polarity reversal of the Remember that you must turn the CARRIER LEVEL control R6 away from its 

pulses on each half-cycle null point whilst using the frequency counter. • 

EARLY VALVES 
from page 24 

in this case the grid connection was brought out through 
the side of the bulb for short wave oscillator use. 

The "LSSB" later became favoured as a frequency 
doubler for output on 20m (I4MHz), they were also used 
for similar work on IOm (28MHz). In a few cases, uncap-
ped valves were used on this wavelength and the shorter 
Sm (60MHz) wavelength, but reduced rating was normally 
applied. 

It is of interest to note that at the same period the 
American experimenters were using a very similar valve 
for their transmitters, this was the "UX21O". It had 
originated from a demand for a power valve for low fre-
quency amplifiers, to drive the then new Rice-Kellogg 
moving coil loudspeakers. It was similarly priced to the 
" LSS", being nine dollars compared with two pounds ten 
shillings (£2.S0). 

The first dull emitter valve specially produced for 
transmitter use was the Marconi-Osram " OETI " (40 
watt) quickly followed by an equivalent from Mullard 
known as " 0040". Both these valves were charac-
teristically better than any of the earlier types, having a 
slope of around 2mA/ V. The "OETI " advertisements of 
the day quoted : " Owing to the remarkable results obtained 
with " LSS " valve as a IOW transmitter, this type has 
been developed" . 

These valves were fitted with a large low capacity cap 
and it was claimed that the valve would oscillate down to 
Sm (60MHz). The "0040" quoted that it was suitable for 

36 

Bright Emitters 

Company Type No. Volts Amps M R Ml R 

BTH R 4 0·65 6 ·5 25kQ 0 ·26 
Ediswan R 4 0 ·65 8 25kQ 0 ·324 
Osram R 4 0 ·7 9 35kQ 0·26 

Mullard ORA 4 0 ·7 8 26kQ 0 ·24 
Cossor P1 4 0 ·72 6 ·6 18kQ 0 ·24 
Cossor P2 4 0·72 12 50kQ 0 ·238 

IRadion GP 4 ·25 0-48 9 45kQ 0 ·20 
Osram R5V 5 0 ·65 9 30kQ 0 ·30 
Osram C 5 0·75 6 19kQ 0 ·316 

(RAF) 

Mullard HF 4 0 ·7 7 ·3 32kQ 0·225 
Mullard LF 4 0 ·7 6 23kQ 0 ·26 
Osram V24 5 0-45 6 22kQ 0 ·27 

Osram .Q 5 0 ·45 50 150kQ 0·33 
Osram QX 5 0·45 20 100kQ 0·25 

short wave transmission, down to 40m (7MHz). Both 
valves cost five guineas (£S.2S) each. 

From the foregoing, it will be appreciated that early ex-
perimenters were faced with relatively expensive items and 
the cost was very much greater than nowadays. For exam-
ple, in the early twenties, when the average weekly wage 
for a craftsman was around thirty to thirty-five shillings 
(£ I.S0 to £ I. 7S), to buy a " R" valve took half a week's 
money, and an "LSS" required nearly two weeks' pay! • 

Practical Wireless, February 1982 
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The EUROCOMM Range 
27 MHz CB Transceivers to MPT 1320 

fURBCBMM4D 
A compact 40 channel unit offering high sensitivity, 
ease of operation and switched Channel 9 selection 
Features: Large LED Channel Display 

Illuminated Signal / Power Meter 
Tx and Rx Status LED's 
Hi / Lo Power Switch 
CB / PA Selector Switch 
Volume and Squelch Controls 
Internal Speaker 

The Eurocomm 40 is supplied complete with fused 
power cord, mobile mount, microphone and mounting 
clip . 

PRICE: £69.00 inc. VAT 

fURBCBMM DX4D 
A robust unit ideal for mobile and base use. 
Features: Large LED Channel Display 

Illuminated Signal / Power Meter 
Tx and Rx Status Indicators 
Hi / Lo Power Switch 
CB / PA Switch 
Volume and Squelch Controls 
Internal Speaker 

The Eurocomm DX40 is supplied complete with a 
universal mounting bracket, fused · power cord , 
microphone and clip. 

PRICE: £79.00 inc . VAT 

TONE SISNAlllNS 
PRODUCTS 
A range of boards are available to fit the Eurocomm 
range . When switched in, these enable only breakers 
with the appropriate tones included in their 
transmissions to open the squelch. Ideal for users who 
need to monitor a channel continuously for a call, but 
find the interference annoying . These small sized 
modules interface with virtually any type of two way 
radio equipment, and when switched out allow normal 
operation of the rig. Units are programmable for 
multiple calling tones. Details on request. 

PRICES: 
CTCSS (Tone Mute) - £31.00 to £61 .00 inc VAT 
5 Tone Selcall - £99.00 inc VAT 

STABILISED 
POWER SUPPLIES 
Rugged professional quality 
units at reaiistic prices 
5 Amp - £18.40 inc VAT 
7 Amp - £32.00 inc VA T 

z y Ltd. 

We supply a comprehensive range of test 
equipment, power supplies and PL259 
plugs/ accessories - prices on request. 
Benefit from our experience in the supply and 
maintenance of commercial and amateur 
equipment. 

47/51 Pentrich Rd., Ripley, Derby DE5 3DS 
Tel Ripley (0773) 44281 Telex 377477 
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MAIL Photo Acoustics Ltd . BUDGET 
ORDER MICRO COMMUNICATIONS DIVISION ACCOUNT 

WE ARE AUTHORISED DEALERS FOR-

TR-7730 
H.F. Transceivers P&P 
Trio TS830S...... ...... .£694.83 (4.50) 
Trio TS530S............ . £534.98 (4.50) 
Trio TS 1305 £529.09 (4.50) 
Trio TS 130V ........ ... ....... £445.05 (4.50) 
VBesu FTl .. . ........ £1295.00 (4.50) 
VaBsu FT902DM ...................... £885.00 (4.50) 
VBesu FT1D1ZDFM .. .............. £885.00 (4.501 
Vaesu FT7D7 ................. ......... £569.00 (4.50) 
2 Metre & 70 ems 
Trio TS77DE ..... ....... .................. £784.99 (4.50) 
Trio TR9000 .................. ...... ....... £374.90 (4.50) 

imil8::::::::::::::::::::::::::::::: re:::: 
Trio TR25oo .............................. (T.B.A .) 

FT-707 
2 Metre & 70 ems P&P 

Icom IC25E .. £259.00 (4.50) 
Icom IC2E .. £169.00 (2.50) 
Vsesu FT290R .. £249.00 (4.50) 
Vsesu FT708R ............... .... ..... .. £219.00 (2.501 
Vsesu FT208R ...... . ........... £209.00 (2.501 
Vsesu FT480R ......... £379.00 (4.501 
Vsesu FT780R .. . ..... ....... £449.00 (4.501 
FDK M700EX ... . ........... £199.00 (4.50) 
FDK M750E ............ ................... £299.00 (4.50) 
AZDEN PCS3000 ...................... £21 9.00 (4.501 

FOR THE LARGEST RANGE IN C.B. 
LCL2740 COLT 
UNIDEN 
FIDElITY 
ROTEL 

REFTEC 

AUTHORISED 

[f 
DEALER 

IC-251 
RECEIVERS P&P 
Trio Rl000 .................. ..... £297.85 (4.50) 
lowe SRX 300 ......................... £195.00 (4.50) 
Vaesu FRG7700 .................... £329.00 (4.50) 
Vaesu FRG7 7ooM.. £409.00 (4.50) 
SX200N ...... ................................ £264.50 (4.50) 
RS17 Airband Receiver £49.45 (1 .00' 
Academy CB·Airband ................. £14.95 (1 .001 

COMPUTERS 
CASH & CARRV 

PRICES 
AVAILABLE ON: 

APPLE 
PET 

VIDEO GEN IE 

AERIALS 
J . BEAM 

CUSHCRAFT 
AVANTI 
HOXIN 

HOKUSHIN 
G-WHIP 
HALBAR 

ACCESSORIES I'&P 
Ferrite rings .. ..................................... £0.4O .. ch ............... £65.50 (4.501 
9502 rotator .......... .: .. IUgl 
5 amp PSU Bermec ............... _ .•. £14.75 (1.25. 
10 amp PSU PP 131 0.... . ....... £49.50 (4.501 

.. .. ... 
.. 

SP300 1.8· 500 Mhz ....... . ..... £79.99 (2.50) 
SP400 130·500 Mhz. £59.99 (2.50) 
CNA 1001 Auto ATU ........ ......... £129.95 (2.50) 
CNA2002 Auto ATU ................ £228.00 (2.50). 
SWll0A SWR/Power .................. £31 .33 (1 .25) 
CN620A Twin Pointer SWR ........ £52.Bl (2.50) 
LAR VHF Omni Match .. .... ............ £34.90 (2.50) 
LAR HF Omni Match .................... £69.25 (2.50) 
FULL RANGE OF MICROWAVE MODULES 

-24 HOUR ANSWERPHONE CREDITCHARGE PART EXCHANGE-

58 HIGH STREET, NEWPORT PAGNELL, BUCKS. 
TEL: 0908610625 

MARCO TRADING 
DEVELOPMENT PACKS: These famous resistor packs are now availablJ! in two sizes: 
Carbon film 5% resistors. every value individually packed in a clearly labelled bag. 10 of every 
value in the E24 range between the values stated: t : 
MULTIMETER SPECIAL Russian type U4324 (Advertised 
elsewhere in this magazine for over (15.00 each recently). 
d.c. Voltage: 0.6.1.2, 3. 12.30 , 60, 120,600, 1200. 
a.c. Voltage: 3.6, 15, 60. ISO, 300, 600, 900. 
d.c. intensity rn/a : 0 .06, 0.6, 6. 60, 600, 3000. 
a.c. intensity rn/a: 0 .3, 3, 30, 300. 3000. 
d.c. resistance: 0.2. 5. 50. 500. 5000. kOhm. 
g.e.level dB: - .1010+ 12. 

FANTASTIC SPECIAL PRICE: 
£12.00 including PiP and VAT 

TRANSFORMERS Bri tish made transformers at very attractive prices. 
Primary Secondary Current 1 + 10+ 

24Ov: 4.5-O-4.Sv 4oorn/a 50p 45p 
24Ov: 6·0·6v 100rn/a 56p 52p 
24Ov: 6-O-6v 5oorn/a 65p SOp 
24Ov: 9-O-Sv 200rn/a 75p 70p 

100+ 
35p 
43p 
48p 
56p 

Manufacturers note: We can supply FROM STOCK, 1000+ 
quantities of the above transformers and adaptors below. 

ZENER DIODES: 400m/w. 3V to 33V 8p each. 100 for £6.00 Iy'our mix). 1 Watt. 3V to 

pin 10p, 16 pin" 11p, 18 pin .. 13p, 20 pin. 
16p, 24 pin III 20p, 28 pin It 28p. 40 pin '4 32p. QUANTITY PRICES ON APPLICATION. 
CERAMICS: 63V Workina. Subminiature. Low Tolerance. 1.8DF-loonF. 4p each. 

each. Green 18p eaCh. Ye llow 1ap each. incl. Clips. 5mm RED 12p 
each. Green 18p eaCh. Yellow 18p each. incl. Clips. 100 Red (3 or 5mml for £5.50 excluding Clips. 
SKELETON PRE-SETS : lOOn to 1 M Vertical & Horizontal. all. 8p each. 100 (your mix) for 
£4.50. BRIDGE REC'S: ItA 50V 36p, 2A 200V 44p, 25A 50V £2.38, 25A 100V £2.41. 
TRANSISTORS: BC107/8/S lOp, BC147/B/S 8p, BC1B2/3/4 9p, BCI72 8p, BF200 28p, 

N ::: 
NE555 2SD. LM3BO 800. 
CMOS 4001 B 20p, 4011 B 20p, 4076 9Op, 4081 20p, ZN414 gOp. 
ELECTROLYTICS: A is Axial : R is Radial : 1/63C A 7p, 2.2125 R 4p, 4 .7/25 R 5p, 10/ 16 R 
4p, 22116 R 4p, 22/63 R Bp, 25/25 A3&, 47/16 R Sp, 47/25 A" 100/3 A 5p, 10011 6 R 

116 A 16p. 1000/63 62p, 4700/ 16 R 55p. 

RESISTORS FROM STOCK! 
EUROPEAN 
ADAPTORS 

These very high quality Bri tish made two pin European adaptors 
are ideal for driving Radios, cassette recorders. TV games, 
calculators etc. The adaptors fit the UK shaver socket. 

Over 4 million tw and tW 5% carbon film 
resistors in stock. 
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REF. D.e. Votuge Current 1 + 10+ 100+ 
:&P 

E09 6V 400m/a £1.50 £1.fS 8Sp 
ET4 SV 150rn/a £1.50 £1.25 B5p 

Please note that there is no extra PIP charge on the above 
transformers &. adaptors. 

Prices as follows:-
1,000 + per valve 
1,000 + per valve 

tw 
tW 

£3.00 
£3.50 

Export please add Sea/Air mail at cost. 
Callers welcome Mon-Fri 9-5. Full details and larger quantity prices upon 

Dept. PW2, MARCO TRADING, 
The Old School, Edstaston, WE M, Shropshire SY4 5RJ. 

Tel: (094872) 464. 
Special Offer Test Equipment Catalogue available upon request. Send S.A.E. or Telephone. 

All orders despatched by return of mail, 

Practical Wireless, February 1982 
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COMMTRON 
CB40F 

The CB 40F . is Commtron's first rig 
purpose-built to the UK 27MHz f.m. CB 
specification MPT 1320. They have some 
years of experience in producing 
transceivers for the US market under 
several well-known brand-names and it 
certainly shows in the standard of design of 
this set. 

FACILITIES 
Full 40 channels with red I.e.d. digital 

readout. Switch for Channel 9 priority 
selection. Illuminated power/"S" meter. 
Hi/Lo power switch. Public Address facility . 
Socket for 8/ 16 n external loudspeaker. 
Supplied with microphone ; mobile 
mounting bracket; microphone bracket; 
12V d.c. power lead 1· 5m long with in-line 
fuse; instruction manual. 

DESIGN 
Looks very competent, with clean inter-

nal layout. Main board, single-sided and 
with all components identified, carries all 
circuitry except channel selector switch and 
display decoder which are on a small 
separate board. Extensive r.f. filtering on 
control and audio leads coming off-board. 

A p.1.1. synthesiser is used, with receiver 
i.f.s of 10·695MHz and 455kHz, both in-
cluding ceramic filters. 
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CONSTRUCTION 
Generally good, although a few solder 

balls and wire ends stuck to p.c.b. reveal a 
need for improved quality control. 

HANDBOOK 
The 14-page instruction manual supplied 

covers specifications, brief description, 
operating controls and features, installa-
tion, operation, alignment, main p.c.b. 
layout, circuit diagram and block diagram. 
Although (like the rig) the handbook is 
produced in Korea, it is in good English and 
sets a standard others might follow. 

HOW IT HANDLES 
First, the moans: 1. The microphone plug 

is of the non-latching DIN variety (5-pin). If 
it is pulled out, the receiver output disap-
pears because the loudspeaker earth return 
is via the back contact of the p.t.t . switch . 
2. The knobs are chrome finish and could 
cause trouble with reflections when in a 
car. Worse still, they are very smooth, and 
the channel selector takes quite a grip to 
turn it. 3 . The receiver audio output comes 
out of the p.a. loudspeaker when on radio, 
which would not please neighbours or 
passers-by I 

Now the good points : 1. The audio 
quality is good on both transmit and 
receive, with enough clean audio from the 
loudspeaker for even a noisy car. 2. The 

transmitter output will withstand .short-
term accidental short-circuit or open-circuit 
antenna conditions without disappearing in 
a puff of smoke, as proved during lab tests. 

We tested two rigs mobile, using Avanti 
Moonraker AV-241 M antennas, which are 
base-loaded, 1 ·22m long with mag-mount 
base. One rig was also tested as a ' home-
base, using an AV-241 M in the loft with a 
makeshift ground-plane of two 3m lengths 
of aluminium strip arranged as an "X". 
Results were good, with mobile-to-mobile 
contacts up to about 5 miles in a semi built-
up area, despite considerable sideband in-
terference from the Continent during after-
noon tests. Monitoring during the evening 
showed much activity but no problems with 
interference from strong stations on adja-
cent channels. 

HOW MUCH? 
You should find the CB 40F in the shops 

at around £75. 
Our thanks to Des Walsh of Tritel Group, 

1043 Leeds Road, Thornbury, Bradford 
BD3 8ES , telephone 0274-665670, 
Commtron importers, for his co-operation, 
and to Stour Valley c07mu 'cations, 112 
Stour Road, Christchurch, D rset, who lent 
the review rigs. 
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ZXBO/ZXB1 Users Club 
The Club was founded early in 1980 as 
the ZX80 Users Club, an independent 
user group run by enthusiasts of the 
ZX80 microcomputer. It has now been 
expanded to cover the ZX81 . 

The Club caters for all types of user 
and produces a regular newsletter con-
taining articles on basic computing, 
educational computing and, of course, 
ZX80 and ZX81 hardware and 
software. A special feature of the 
newsletter is the "Cambridge Hot-
Line" with the latest news direct from 
Sinclair Research Ltd. 

As well as technical support, the 
Club has set up a software bank 
available to members at minimal cost. 

The annual membership fee, which 
includes the cost of the newsletters 
and software bank index, is £6 for UK 
members and £ 10 for overseas mem-
bers. 

Further information will be supplied 
in return for an s.a.e. to: ZX80/ZX81 
Users Club, PO Box No. 159, Kingston 
upon Thames, Surrey KT2 5UQ. 

Cushcraft Antennas 
The sole importer of the entire range 
of Cushcraft Antennas is now: 
Communications Products Ltd., PO 
Box 23, Halifax HX3 6AN. 

Repeater News 
70cm repeater GB3NF at ORA location 
ZK 14H, map reference SU428048 
which in layman's terms is adjacent to 
Southampton Water in Hampshire, has 
become operational on channel R B 11 . 
The site is 130 feet above sea level and 
the antenna, a single 6dB gain colinear, 
is 80 feet above ground level. Further 
information is available from G4KCM, 
O:THR. 

2m repeater GB3WH closed-down 
at its original site on 20 November 
1981, and on the same day G B3VA at 
Brill commenced operation on R4. Ap-
proximately two weeks after that date 
GB3WH will rise, phoenix like, from a 
new site south of Swindon on R2. 
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A proposal is under preparation to 
establish a 70cm repeater on the island 
of Guernsey, site etc. details are not 
known at this t ime, but if the licence is 
granted, this installation would be the 
most southerly unit in the UK. In addi-
tion to its primary function, the 
repeater will provide a very useful test 
facility for u.h.f. propagation over a 
seaward path. 

A great amount of interest has been 
shown in the re-opening of u.h.f. 
repeater GB3WS, following the enfor-
ced close-down by the R.S.G.B. The 
Society hope to re-issue the licence to 
a new controlling group in the near 
future . 

PWExe 
Those readers residing in the Irish 
Republic who intend building the PW 
Exe microwave transceiver, may be in-
terested to learn of a Dublin supplier of 
parts for this project. 

Two suitable annealed copper 
parabolic dishes are available, one is 
500mm diameter and the other is 
490mm diameter with a side lobe 
shielding cylinder, focal length for both 
dishes is 130mm. Either dish costs 
IR£12 ·00 each and is supplied with a 
protective polyurethane coating. 

Also available are 3mm and 6 ·5mm 
acrylic rods for focus mounted doppler 
modules at £3 ·00 per 2 metre length 
(p&p not included). 

Further details are available in ex-
change for an s.a.e. from: John F. 
Hitchcock (jnr.), 99 Avondale Park, 
Raheny, Dublin 5, Ireland. 

Moving On 
Hull and District Amateur Radio 
Society notify me that they have 
moved. As from 4 December 1981 
their new base will be at West Park 
Recreation Centre, Walton Street, Hull. 
Further details from: The Secretary, 
H. V. Cunliffe G6DUL. Tel: (0482) 
447355. 

Golden Anniversary 
Scarborough Amateur Radio Society 
celebrates its 50th anniversary in 1982 
and it is planned to issue a certificate 
to commemorate this occasion. 

To qualify for the award contact 
must be made with the club station, 
G4BP, and five members of SARS dur-
ing 1982. 

Full details of how to claim the 
award and a list of SARS members can 
be obtained by sending an s.a.e. to: D. 
E. Mappin G4EDR, 39 C/arence Drive, 
Fi/ey, N. Yorkshire YO 14 OAZ. 

Stolen Equipment 
Two local amateurs report that during 
November 1981 their cars were 
broken into and the following equip-
ment stolen. 

One Kyokuto Digital 2-Model 
FM144 which has 144·690MHz 
programmed into the personal channel. 
Also a unique Jaybeam end-fed win-
dow mount antenna. Stolen on 9 
November from G2HCG, OTHR. 

One Trio TR-9000, serial No. 
1041020 minus mobile bracket and 
will probably have dents in sides, one 
Cobra 40 channel f.m. mobile CB rig 
and one Oscar, SMC, 40 channel f.m . 
mobile CB rig. Stolen on 25 November 
from G8YBT, OTH R. 

If you are offered, or have any infor-
mation of these items, please contact 
either the owners or Poole Police, tel: 
Bournemouth 22099. 

Can I Help You! 
Are you the secretary, organiser or 
general dog"'s body of your local radio 
club or any other group whose func-
tions may interest readers of PW. If so, 
let me know and I will endeavour to 
publicise your rally, get-together 
whatever , through this column . 
Remember though, we compile the 
magazine some time ahead of publica-
tion day (e.g. this note was written in 
November), so, the earlier I can have 
details, the better. 

A/an Martin 
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flu 
IAMBIC 

R 

" 
Take the strain out of your c.w. build 
our iambic keyer to complement that 
iambic key you have always wanted. 
This unit is simple to build and will 
interface any iambic key to your rig 

2 SIMPLE HF ANTENNAS 

Practical Wireless, February 1982 

Working h.f. from a restricted site? 
Then you will find these two compact 
antennas for the h.f. bands interesting 
and worth the small effort required to 
construct them. Your bank balance will 
not suffer either 
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.hemoldh Brian DANCE M Se 

National Semiconductor LM lOOp Amp and Voltage Reference 

Monolithic operational amplifiers have been employed in a 
large variety of applications and in many cases a common 
type such as the 741 is quite adequate. For some applica-
tions, however, there are good reasons for using a more 
expensive type of operational amplifier featuring special 
parameters that the more common types cannot equal. 

One example of a high performance operational am-
plifier is the fairly new National Semiconductor device 
type LM 10. This will operate from a total supply voltage 
as low as 1·1 V and a supply current of only 270I!A. It is 
thus very suitable for use in pcirtable equipment powered 
by a battery: indeed, it can be operated from a single dry 
cell near to the end of its life. The low supply current 
required by the LM 10 ensures that maximum cell life is 
obtained from the battery. 

The internal circuit of the LM 10 device is shown in 
Fig. I in block form together with its connections. It can 
be seen that the device contains not only an operational 
amplifier, but also a 200mV reference voltage source, 
together with its own comparator amplifier, which acts as 
a buffer for the reference voltage source to prevent any 
current taken from the reference output from interfering 
with the reference voltage. 

The LM 10 is available as a series of devices with 
slightly different type numbers, but all having the same in-
ternal circuit. The LM 10, LM lOB and LM lOC versions 
can be operated from any supply voltage between 1· 1 V to 
45V total , although it is wise to regard the maximum as 
40V to allow for a margin of safety. If balanced supplies 
are employed, the maximum is about +20V lines. The 
maximum differential input voltage is quoted as ±40V; the 
input voltage may exceed the supply voltage provided that 
the voltage from the input to any other terminal of the 
device does not exceed this maximum differential input 
voltage. Lower cost versions, LM IOBL and LM lOCL 
have a maximum total voltage supply limit of 7V, although 
it is again wise to regard 6V as the upper limit. The LM 10 
can be operated with its chip at temperatures as high 
as 150°C, whereas the more economical LM lOB and 
LMIOBL can only be operated at chip temperatures up to 
100°C. The LM IOC and LM lOCL have a maximum chip 
temperature specified as 85°C. 

All LM lO devices incorporate thermal overload protec-
tion circuitry. This means that if the temperature rises 
towards the point at which thermal damage could occur, 
the output current is automatically reduced by the circuit 
so that damage is prevented . However, it is unwise to use 
the device under conditions that are likely to cause the 
thermal overload circuitry to operate, since such high tem-
peratures will render devices more likely to failure. 

Basic Parameters 
The input offset voltage of the LM IOC and the 

LMlOCL is typically O·5mV (maximum 5mV) which is 
better than the corresponding values of 2m V and 6m V 
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respectively quoted for the LM74IC. However, when one 
considers the input currents, the performance is ten to a 
hundred times better than the 741 C. For example, the in-
put offset current of the LM lOC and LM lOCL is only 
3nA maximum, whereas that for the 741 is 300nA. The 
corresponding values for the LM 10 and LM lOB are even 
smaller, the typical offset current being quoted as O·25nA 
and the maximum I· 5nA. 

A further advantage of the LM 10 series of devices over 
more conventional operational amplifiers is that the output 
potential from the devices can swing to within 15mV of 
that of the power supply lines. Thus one can obtain output 
voltage swings of about 40V using the LM 10 series, with 
the exception of the LM I OBL or LM 10CL. 

Reference 
Balance Output feedback 

Opamp 
inputs 

B 

.------1+ 

+ Reference 
200mV __ ___ 

Reference 
feedback 

V-
Top view 

Reference 
output 

Opamp 
6 output 

Fig. 1: The LM10 series connections and basic internal 
circuit 

The 200m V internal reference voltage source employs 
the bandgap of silicon as the voltage standard. Special 
techniques are employed to compensate for the effect of 
temperature changes on the reference voltage: typical 
voltage drift of the reference source being quoted as 
O·003 %/o C for the LM lOCL. 

Var!ations of power supply current required against 
operatIng temperature are shown in Fig. 2. 
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Fig. 2: Variation of supply current with temperature 

Circuit Applications 
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LM 10 series of devices have been designed for use in a 
wide variety of applications, such as voltage and current 
regulators (from low voltages to some hundreds of volts) 
providing greater precision than earlier monolithic devices: 
thyristor control circuits; transmitters for analogue 
signals, etc. Detailed information is available on the data 
sheet for the LM 10, National Semiconductor Notes 
AN211 entitled "New Op Amp Ideas" and TP-14 entitled 
"Low Voltage Techniques." The following examples have 
been chosen to illustrate the wide variety of possible uses 
to which the versatile LM 10 can be put. 

Light Detector 
The circuit of Fig. 3 employs the LM lOin a "floating 

mode" without any ground voltage reference. The 
photodiode is connected directly between the inverting and 
non-inverting inputs of the LM 10; the output of the device 
is directly connected to the positive supply line so as to 
disable one half of the internal output stage. When the 
non-inverting input at pin 3 is positive with respect to the 
inverting input, no current flows in the internal output 
stage. As the potential at pin 3 falls, whilst light falls onto 
the photodiode, current passes from the positive line to 
pin 6. 

The internal reference circuit provides the bias from pin 
I which determines the switching threshold of the circuit. 
At the switching point, the voltage across the photodiode 
equals the otTset voltage of the operational amplifier; this 
is quite small and leakage current in the diode is negligible. 
A few hundred micro volts across the photodiode will 
produce the full short circuit current in the LM 10. 

The circuit of Fig. 3 employs R3 to provide hysteresis. 
Hysteresis is an etTect which, in this case, renders the light 
level [Of sVli..tcb.i.ng to the conducting state slightly greater 
than that for switching back to the non-conducting state. 
The presence of some hysteresis ensures that the circuit 
does not keep switching between the two states for very 
small fluctuations in the light level. The values shown 
provide about ImV of hysteresis for a 5V output swing, 
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200k 
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R2 
1M 

R3 
10k 

Fig. 3: A light detector 
using the LM 1 0 

although this disappeltrs at frequencies above 10Hz owing 
to loss of gain. This circuit is not intended for fast opera-
tion, as the LM 10 is fully frequency compensated. High 
accuracy should not be expected at switching frequencies 
exceeding 100Hz. 

Logarithmic Light Sensor 
The circuit of Fig. 4 also employs a photodiode to sense 

the presence of light, but the output is linearly related to 
the logarithm of the current passing through the 
photodiode and hence to the logarithm of the light level. 
This enables variations in light level over four decades -
(IO 000 to I) to be accommodated with good resolution at 
low light levels. The circuit is balanced at the middle of 
the range at which point R3 should be chosen so that 
the current through it is equal to the current through the 
photodiode, with the light level corresponding to the 
desired middle of the range. The output current varies 
from ImA to 5mA over the working range set by the value 
ofR3. 

R2 
499 
1% 

R6 
84 
1% 

IWA0641I 

Fig. 4: A logarithmic light sensor circuit. This has a 
response similar to the human eye as far as variations 

in intensity are concerned 

The logarithmic conversion characteristic of this circuit 
is temperature compensated- by the resistor R6 which 
should be made of fine copper wire wound on a suitable 
former. The reference feedback circuit from pin I to the 
comparator input of pin 8 determines the voltage between 
pins I and 4; the latter is equal to the 200 rrt V reference 
multiplied by (R4 + R5)/R5 or 1·22V with the values 
shown. The setting of this reference output from pin I to 
1·22Y provides a current through R2 which -is propor-
tional to the absolute temperature, (owing to the presence 
of the forward biased junction of D I), and this "Ievel-
shift" voltage has a temperature coefficient matching that 
of R6. The capacitor C I will prevent instability if a 
photodiode with a high capacitance is employed. 

Meter Amplifier 
The circuit of Fig. 5 shows how the LM 10 can be used 

to increase the sensitivity of a 0-1 OOIlA meter to provide a 
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full scale deflection of IOm V or 100nA. The total current 
drain of this circuit from the power cell is less than SOOIlA; 
this corresponds to a life of some 3 to 6 months with an 
"AA" size cell or over a year with a "D" cell. Readers 
may feel an ON/ OFF switch is unnecessary! . 

Rl R2 IWAD8421 
Input lOOk 8MS 
l00mV.l00nA 1% 1% 
full scale 

2 7 
LM10 Dl 02 R2 

lN4S7 lN4S7 7M 

+ M 
+l ·SV 

RS 
2k 

10o.,uA 
Sl 

L..-..... ';;';';"'---4>---<1' 

Fig. 5: A 10mV, 100nA meter circuit using the LM10 

A particular advantage of this circuit is that its ac-
curacy can be maintained over a temperature range of 
IS °C to SS °C. Offset voltage errors are nulled by ad-
justing RS, the zero setting control. The bias current can 
be balanced out using R4. As these trimming adjusters 
operate from the reference voltage output from pin 1, the 
settings are stable against variations of power supply 
voltage from the cell. 

Input clamping diodes 0 I and D2 protect the circuit 
from large overloads. The limited output swing provided 
by the LM 10 provides protection for the meter during 
overload conditions. If the meter amplifier circuit is used 
to construct a multi-range meter,' the internal reference 
voltage from pin 1 can also be employed in resistance 
measurements, eliminating the frequent adjustments re-
quired ' for setting of multi-range meters on resistance 
ranges as the cell voltage falls. 

Electronic Thermometer 
An electronic thermometer for the range -SS °C to 

+ IS0° C is shown in Fig. 6. The LM 134 sensor develops a 
current which is proportional to the absolute temperature. 
The LM 10 provides the required amplification and voltage 

Rl 
715 
1% R3 

R2 
lkS 
1% 

732 
1% 

2 

L..-____ --+_____ _ IWAD843I 

Fig. 6: An electriC tnermome1:er 

offset so that direct readings in either 0 C or 0 F can be ob-
tained. R2 is used to set the zero temperature and R3 sets 
the width of the temperature range that the circuit can ac-
commodate. Some errors may occur in this circuit if the 
cell voltage falls below I·SV, since the LM 134 charac-
teristics are unspecified below I ·SV. 

Microphone Amplifier 
For audio applications the frequency response of the 

LM 10 device is somewhat limited, but it is possible to 
obtain a gain of about 10 at frequencies up to 10kHz. In 
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order to obtain a higher overall gain, for use as a 
microphone amplifier, the circuit of Fig. 7 employs the 
reference voltage amplifier as an audio preamplifier stage 
with a gain of 100. The output from pin 1 of this pream-
plifier stage is coupled by R3and C I to the inverting input 
of the operational amplifier. The values of R 7 and R3 set 
the gain of this operational amplifier stage at 10 and at this 
low gain frequency response is level up to 10kHz. 

l 'SV 
Cl R7 

IWAD844I 

R6 
lM 

6 C4 Output I ; 

R8 C3 
10k 

Mic. 

Fig. 7: A 
microphone am-
plifier with a 
gain of 60dB 

using one i.c. 

The overall gain of the circuit is 1000 (60dB) with a 
10kHz bandwidth when no load is connected to the out-
put, falling to a SkHz bandwidth with a soon output load. 
The input impedance is IOkn. The circuit has been 
designed so that no steady current flows through the gain 
control , as this reduces noise when the control is operated. 
However, a slightly simpler circuit could have been 
designed using RS as the gain control with a steady bias 
current (less than 7SnA) flowing through it. 

Laboratory PSU 
A general purpose laboratory type power supply unit 

using two LM 10 devices is shown in Fig. 8. The output is 
fully adjustable from OV to SOY, this output voltage being 
equal to the value of R3 in ohms divided by 10000. A 
three-stage emitter follower circuit (TR3 to TRS inclusive) 
is employed to provide the output current of up to I A. 

C2 

10n 

RH 
3k 

Positive output 
R2 

10k 

U 
ln SOOk SO}J 

Variable '---+-+----__ ----__ ----------------_- Ground 

Fig. 8: A laboratory power suppl)' providing OV to 50V 
at outputs of up to 1 A 

continued on page 

Practical Wireless, February 1982 

www.americanradiohistory.com



\ 
\ 

'IIIESIEP' DFC4 
IGIIAl FREQUENCY 

A digital readout adds a touch of class to a receiver as well 
as giving a more accurate and easily read indication of fre-
quency. Our special offer this month is a complete kit of 
parts to enable you to add a 3+ digit readout with a large 
bright phosphorescent display to your a.m. or f.m . receiver. 

The module can also be used as a frequency counter and 
is used in our interesting cover project, the modulated 
waveform generator, to provide an accurate readout of the 
carrier frequency. 

The kit is supplied complete with all components for the 
counter module, which is constructed on a single p.c.b. The 
mains transformer and other components for the power 
supply are also supplied with the kit . 

The DFC4 will measure frequency up to 150MHz and can 
cope with 22 different Lf. offsets for a.m. and f.m . transmis-
sions. The sensitivity is 1 mV a.m. and 1 OmV f.m . and the kit 
comes with full instructions and hints on interfacing it to 
your receiver. 

Do not delay in placing your order for this versatile kit, fill 
in the coupon now. 

HERE' S HOW TO ORDER 
Fill in both coupons with your name and full postal address in BLOCK 

LETTERS and send them with your crossed cheque or postal ordedsl. made 
payable to IPC Magazines Ltd. (your name and address on the back please) 
to: Practical Wireless, Dept. PWL 11 , Rochester X, Kent M E99 1 AA. Only 
available while stocks last to readers in England, Scotland, Wales and 
Northern Ireland. Not available in Eire, Channel Islands or overseas. Orders 
are normally despatched within 2B days, but please allow time for carriage. 
You will be notified if a longer delay is expected. Closing date is 23rd April, 
1982, subject to availability. 
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COUNIERKII 

I To: PRACTICAL WIRELESS 
Dept PWL 11, Rochester X, Kent M E99 I 1AA. Please send me the DFC4 Counter Kit(s) as 

I indicated @ £12·50 each, including P&P. 

I 
I 
I 
I 

I enclose P.O'/Cheque No ........... Value ......... . 

Number of DFC4 Counter Kits required 1 1 

Name ................... . ................................... . 

I Address .................................................... . 
I 
I 
I 
I 
I 
I 
I 
I 

Tel. No. (Home or Work) ..................... ......... . 

Number of DFC4 Counter Kits required 1 .... 1 ___ ---' 

Name ....................................................... . 

I Address.......... . ... .. ..................................... I 
I I 
: ........................ I 

Dept PWL 11, Rochester X, Kent M E99 1 AA I L _____ CUTROUND DOTTED LINE _____ • 
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III-A .. A,.EUR RADIO 
: Th, N,w y,,,;, , "'g' ,I Am,re"N ,,' 

which we have made for your benefit. converters, both slow and fast-scan, with some items exclusive to us ... 

I 1. Brenda GBSXY will continue to serve her celebrated coffee to all· and we're going to build on it. 
customers whether buying, selling or just browsing. 

l Bernie G4AOG will also be brewing up". in his case some exciting • TRIO Test Equipment - fully professional in specification, but at 

I new flavours for our product range ... and, right noW, in addition to the prices which are still attractive to the Amateur market ... and, if the 
"expected full selection of radio equipment by ALL the leading makers, interest is there, again we will build on it. 

I 
THEFT-ONE 

I 
I 
I 
I 
I 
I 
I 

at very special prices 
£895 plus your old FT-9020M or 

£995 plus your old FT-l01Z0/3 

What will we think of to keep us ahead of the pack in 1983? 

Yaesu's latest receiver with FM right across the band now offers all 
these optional extras "Memory facility "FRT-7700 Aerial Tuning Unit 
at only £37.85 "Four VHF converters running from 50MHz up to 
170MHz. 

BASIC RECEIVER £319 inc. VAT and FREE HELlSCAN AERIAL 

FRV-7700A 
FRV-7700B 
FRV-7700C 
FRV-7700D 

Converter specifications· Phone for Prices 
11B-130MHz 130-140MHz 140-150MHz 
11B-130MHz 140-150M Hz 50-60MHz 
140-150MHz 150-160MHz 160-170MHz 
11B-130MHz 140-150MHz 70-BOMHz 

: r-:- -. 
I 

I ........ only from us, this has been developed from the 
.-.,' very popular ATV-1 TV Transmitter and it represents a real 

triumph of miniaturised solid-state technology. 

ATV-2 TV TRANSCEIVER 

I So simple to go on the air, transmitting or receiving high-definition fast-scan video 
. .. Camera or VCR in at one end, 70cm antenna and normal domestic lV out of the 
other, connect to 12v, and there you are . . . who needs the BBC? 

I What's more, it's made for us in Britain by WOOD & DOUGLAS, 
who are building up a tremendous reputation internationally 
for high-quality design and construction. 

I Just look at all these features: 
• 2-channel input from video camera or recorder in B/W or colour Iswitchable on Iront panell 
• Separate gain controls on both input channels 

I · Pre-set. adjustable video and modulation controls on rear panel 
• Built-in receive converter - just connect direct to UHF TV for instant ATV reception 
• Built-in diode change over for TxlRx 

I · Microphone socket for announcement of video T x on 70cm Iswitchable between 
audio and videol 

• Video transmitter gives full3w PSP output • Spurious better than 50dB down 
• Unit housed in steel case and constructed on high·quality fibreglass PGB 

I · Full range of matching accessories available soon 

Just look at the price 0 N LV £119 
I AlV-l still available for Tx only (with diode clo for Rx converter) at just £87. 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 
1 
1 
I 
I 
I . 
1 a _________________ 

LICENSED CREDIT BROKERS' Ask for written quotation. 
INSTANT HPAND 6-MONTHS NO-INTEREST HP TERMS AVAILABLE 
FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS 

. • i STOP PRESS 11 Some price increases notified by 
manufacturers. but we will hold advertised figures 
while stocks last. 

, ,,,,,,,,,,,,,,, ,,,,,,,-, All prices include VAT. but p&p/carriage are extra. 
Credit card sales by telephone Please allow 14 days for delivery. 

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY. 
Tal: 01-5795311 Closed Wednesday, but use our 24-hour 
Ansafone service. So easy for Overseas visitors. Northfields is 
just seven stops from Heathrow on the Piccadilly Line. 
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136 GLADSTONE STREET, ST. HELENS, 
MERSEYSIDE. Tal: 0744 53157 
Our North West branch run by Mike (G8EWU). 
Just around the corner from the Rugby ground. 
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THE 
'WINTON' 
'ter-e() Tuner-

This month in Part 5 of the Win ton Tuner we will deal 
with the wiring details. It is very important to follow these 
instructions carefully in order to avoid introducing un-
necessary faults into the project. 

Mounting the TV Unit 
The TV unit was originally intended to be soldered 

directly into a p.c.b. of a TV receiver but this is not possi-
ble in the PW tuner. The method used may seem crude but 
in practice is very reliable and enables the unit to be 
removed for any service needed with ease. First, the four 
fixing screws and solder tags are fitted to the chassis but 
not tightened. The TV rJ. unit is then placed into its 
correct position and the solder tags adjusted in their posi-
tion until each one can be soldered to the TV unit case. 
Once soldered, the fixing screws can be tightened up. To 
remove the unit it is only necessary to remove the screws, 
the tags will stay on the unit in the correct positions for 
refitting. Once mounted, the TV antenna socket can be 
soldered to the input pin on the side of the unit. Fig. 16 
shows how the unit is mounted. 

Wiring 
The full wiring details are shown in Table I. It is impor-

tant to note that this describes the correct sequence of con-
nections, and the actual route the wires should take. A 
suitable size wire to use is 7/0 ·2mm (O·22mm2). Once the 
wiring is finished it can be tidied up with cable ties (RS 
type 543- 428 are suitable). Where decoupling capacitors 
are shown between the earth pins and chassis, keep the 
leads to the capacitors as short as possible. These 
capacitors are for radio frequency decoupling and should 
be fitted even though they appear to be decoupling a 
"short. " 

Use the minimum amount of solder required to obtain a 
good joint and let the solder " flow" so that dry joints are 
avoided. Tracing faults in rJ. circuits is one of the most 
difficult jobs, without adding any due to intermittent "dry" 
joints. Extra care taken with the p.c.b. soldering (and for 
that matter all soldering) will avoid hours of frustration 
later. 

The soldering iron used should have a small bit as this 
will help in avoiding "solder bridges" between the copper 
tracks. The use of a strong magnifying glass to look at 
each and every joint after soldering will be found well 
worthwhile and is something the author always does. 
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Part 5 
E.A.RULE 

Ferrite Antenna 
The ferrite antenna is mounted in two plastics clips 

which are in turn mounted onto the rear panel of the 
chassis. The ferrite rod is fitted into these clips with the 
m.w. coil L6 (the longest coil) towards the f.m. antenna 
socket. The wires from the coil connections to the a.m. 
p.c.b. are passed through the grommet positioned next to 
the a.m. antenna socket. The most suitable wire for con-
necting up the ferrite rod coils is 7/0 · 1mm (O ·055mm2) if 
available, but the 7/0·2mm can be used although not so 
flexible. The wires should be left as single conductors, i.e., 
don't twist the groups together as this will increase the 
capacity between them and may make the antenna trim-
mers difficult to adjust. 

A small amount of slack should be left at the ferrite rod 
end of the wires so that the coils can be adjusted for op-
timum position on the rod during final adjustment. The ac-
tual connections are shown in Fig. 14. It is important to 
note that each coil has its own earth lead to the a.m. unit, 
do not be tempted to use a common lead for this as un-
wanted signal pick-up could result. 

Antenna socket 

TV r. f. unit case soldered 
to rear & bottom chassis 

4 

TVr.f unit 

Fig. 16: The mounting of the TV r. f. unit 
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Fig. 14: The connections for the 
ferrite rod antenna looking at the tag 

ends of the coils 

Fig. 15: Connections to the TV r.f. 

bl 

Most of the wiring is gathered up after completion into 
a " loom" and the route that the wires take is most impor-
tant. There are four routes. 

The front route follows the front of the unit from end to 
end approximately 40mm behind the front plate. 

The rear route runs from end to end along the line of the 
rear edge of the a.m. board. 

The cross (x) route joins the first two routes along the 
line where the digital board meets the a.m. board. 

The direct route simply indicates that a wire goes from 
one point to another directly and is not gathered into a 
loor.!. 

Before getting down to wiring, a few oddments should 
be done. Capacitor C 112 (470nF) goes from pin c31 to 
nearby earth solder tag. Capacitor C 10 (100nF ceramic) 
from pin "to Cl 0" on the i.f. board to earth solder tag. A 
short green wire should be soldered from the earthed 
solder tag behind the digital board to the earth pin next to 
pin 5. On the front panel a wire should go from the solder 
tag above the four push switches to one side of S 16 to 19 
and the wiper A of S 14. 

The three-button switch should have all its bottom pins 
trimmed off and a spacer fitted at each end with a 6BA 
screw. It is then fitted to the front flange of the chassis 
with 6BA screws. 

Wire From To 
Yellow S14-1 S 1 5 left centre 
Yellow S14-3 c14 
Yellow S14-4 c15 
Yellow S14-5 c13 
Brown c8 S16 " B" 
Brown c9 S17 "A" 
Brown c10 S18 H/ S 
Brown c11 S19 T/O 
Green R56 pin 2 b8 
Blue d38 d39 
Blue Point "z" on AM to" Z" 

board 
Green R56 pin 3 d20 
Blue R56 pin 1 d19 
Brown b32 d13 
Black d16 S2 left rear 
Black S2 left centre " to S2" IF board 
Yellow d24 S3 left centre 
Grey d27 S3 left front 
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b5 bl b7 

Rear chassis TVrJ.unit 

d18.d32a 
d6 

Meters 
The meters should only be glued in place when the unit 

is completely assembled and the front plate fitted; for wir-
ing purposes they should be merely put in their correct 
place. 

Mains Transformer 
The mains transformer is fitted to the chassis with three 

large cable ties, with the buckle behind the small holes. 
Think carefully about the disposition of wires here as 
things are quite cramped. The fuse holder and cable clamp 
fitting are straightforward, but make sure the mains lead 
earth is long enough to reach an earth solder tag. 

Via Route/Notes 
- Front 
R107 Front 
R108 Front 
R106 Front 
- Front 
- Front 
- Front 
- Front 
S4 rear Front x Rear 
connections Direct 
- Direct 

- Front 
- Front 
- Front 
- Front 
- Front 
- Front 
- Front 
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Wire From To Via Route/Notes 
White d21 S3 left rear - Plus another 50mm wire on 

S3 left rear for tuning meter 
negative. Meter fitted later 

Orange d29 S 1 left rear - Front 
Red d5 b22 c22 Rear L 1 from TV tuner also 

to d6 
Orange b23 d17 FM Tuner B 1 Rear x Front 

S 1 left centre 
Red d28 I.e.d. K S 1 left front Front. Wire to I.e.d. 125mm 

long. K is longer lead. Use 
heatshrink sleeves on I.e.d. 

Blue d12 I.e.d. A - Front 
White c3 c21 - Direct 
White c12 c20 - Direct 
White d36 c19 150 tw at C19 end Rear 
White d32 c16b (1·5kn) - Direct 
Black C61 -ve d4 - Direct 
Red C51 +ve d3 - Direct 
Red d3 S 16 right top cl Rear x Front 
Orange S 16 centre right d5 - Front x Rear 
Yellow b24 d32a c9 Rear 
Yellow d32a d18 TV tuner pin 2 Rear and right end 
Grey c7 junction R2/C4 TV Right centre Front and right end 

tuner 
Grey S4 centre left junction R3/C7 FM - Front x Rear 

tuner 
Purple d14 a.g.c. pin FM tuner - Front x Rear 
Blue d35 b29 - Rear 
Brown d25 b27 - Front x Rear 
Green d26 b28 - Front x Rear 
Blue b14 S 16 (standby) top left c18 Rear x Front 
Twin coaxial {b17 d9 - Rear 
cable b21 dl1 - Rear 
screens b18 d16 - Rear 
Single coaxial Antenna socket on Antenna phono plug - Direct. Fit also wire from 

chassis on tuner earth solder tag on socket to 
black socket below 

Twin coaxial t16 pin 4 din o/p - Rear 
cable b20 pin 1 - Rear 

b18 pin 2 - Rear 
Black b15 c16a Rl10 Rear 
White b13 c17 Rl11 Rear 
Single coaxial {FM Tuner 
screen IF Out plug d31 - Rear 

IF Out.plug · pin E - Rear 
Single coaxial {FM Tuner 
screen F Out plug c5 - Rear 

F Out plug adjacent earth pin - Rear 
' Single coaxial c3 b26 - Rear 
screen c2 NC - Rear 
Fit meters now. See note headed " meters" 
White S3 rear Tuning meter - -
(already fitted negative 
Orange d22 Tuning meter +ve - Front 
Red b30 Signal strength - Direct 

meter +ve 
Black b31 Signal strength - Direct 

meter -ve 
Single coaxial d34 TV tuner - Rear 
screen pin 7 

adjacent earth pin 10 - Rear 
Now fit the mains transformer, fuseholder and mains lead. See notes 
Red dl transformer - These wires are already fitted 
Black earth above D 1 5 transformer - to the mains transformer 
Red d37 transformer -
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Wire From To Via Route/Notes 
Brown transformer fuseholder front tag - Sleeve joint to prevent shock 
Brown mains lead fuseholder rear tag - Sleeve joint to prevent shock 
Green/Yellow mains lead earthed solder tag by -

transformer 
Blue mains lead transformer - Sleeve joint 

Fit the ferrite rod in two plastic clips. Coils are referred to as follows: LWC - long wave coil, MWC - medium 
wave coil , CC - coupling coil. The coupling coil has only two tags. The long and medium coils have their tags 
numbered by their " clock" position when viewed from the tag end and referenced to the paint mark at " 12 o'clock' . 

Green b1 LWC4 MWC 2 and CC1 Do not twist the following 
Red b3 MWC 8 and 10 wires but leave as loose as 
Black b2 LWC 8 and 10 possible to reduce 
Yellow b4 LWC2 stray capacitance. If a.m. 
White b5 MWC4 performance is critical smaller 
Grey b7 CC2 wires may be used. 
Brown b6 AM antenna socket 

FMr.f.unil 

Do nol touch 

Trim LW--ilbtii 

Fig. 17: The f.m. and a.m. r.f. units with their respec-
tive tuning adjustments marked We will deal with the setting up instructions for 

the tuner next month, as they have had to be 
held over due to space problems. 
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In this part of the series we will be looking at transmitters 
and types of modulation. 

Transmitters 
To state the obvious, the purpose of the transmitter is to 

generate a radio frequency signal for transmission to a dis-
tant receiving station. In addition , the transmitted signal 
must conform to the Amateur Sound Licence require-
ments in terms of power, frequency, accuracy and' 
stability. absence of spurious emissions, etc., particularly 
when keyed or modulated by the information to be sent. 
Full details of these requirements are given in the Home 
Office publication How to become a radio amateur. 

A block diagram of a simple c.w. transmitter (emission 
type A I A) for 160m, 1·8-2·0MHz, is shown in Fig. 47. It 
consists of a variable frequency oscillator followed by a 
buffer amplifier and a power amplifier. 

r ---- - --- ----- -- --l 
. I I 

Variable Buffer Power I 
"' I reguency amplifier amplifier I OSCillator 

Tune I I frequencyL- - - - ______________ J 

IWAD96S1 Morse key 

Antenna 

Antenna 
tuning 
unit 

Fig. 47: Block diagram of a c.w. transmitter 

It is usual for the oscillator to be operated in Class A or 
B, the buffer amplifier in Class B and the power amplifier 
in Class C. The various classes of operation refer to the 
conditions under which the valve or transistor operates 
and these are summarised and shown graphically in Fig. 48 .. 
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Transfer characteristic la or lc . 

Transistor lc/ Vbe Class Class Class 
A B C 

Valve la/Vg r OutJ:>ut current signal 

Bias vollagg, 

I 
I I 

--.I I.-
360· 180· 

-11-
120· 

Angle of conduction 

Class B 

Class C 

I 
I 

Cutoff-t 
voltage 

[ 

Fig. 48: Operating conditions for Class A, Band C 

Classes of Amplifier Operation 
In Class A, the transistor or valve is biased to near the 

centre of its linear operating range and the signal am-
plitude is insufficient to cause operation outside this range. 
Class A amplifiers have a low efficiency, typically 50 per 
cent or less (less than half the input power is converted 
into useful output), but they do not significantly distort the 
signal or generate harmonics. 

In Class B, the valve or transistor is biased to the cut-
off point and the input signal drives the device inJo full 
conduction for half of the cycle of input signal (180°) and 
beyond cut-off during the other half. The efficiency is 
higher than Class A, being 60-65 per cent for c.w. (con-
tinuous radio frequency wave operation). 

A Class B amplifier stage with a single valve or tran-
. sistor distorts the signal passing through it, producing 
mainly second harmonic distortion. In a Class B audio fre-
quency amplifier two valves or . transistors are required. 
These operate in push-pull, one handling one half-cycle 
and its partner the other, so eliminating the distortion. 

A single valve or transistor Class B amplifier can be 
used for rJ. purposes in a transmitter because of the 
"flywheel" effect of the output tuned circuit. This type of 
amplifier has a reasonably linear transfer characteristic 
(the output signal is proportional to the input signal) and 
therefore an amplitude-'modulatedrJ. signal can be am-
plified with little distortion , an important property which is 
essential in single sideband transmitters, as we shall see 
later. 

In a Class C amplifier, the valve or transistor is biased 
well beyond cut-off and the input signal is required to have 
a larger amplitude in order to drive the device into conduc-
tion. Conduction only occurs for about one-third of a 
cycle of the input signal (120°) and the efficiency can be in 
the region of 70 per cent. 

The output of the device contains a high proportion of 
harmonics and the output circuit must be correctly tuned 
to the fundamental frequency to reduce the possibility of 
harmonics being radiated. The Class C amplifier has a 
non-linear transfer characteristic and is therefore un-
suitable f9r amplifying an amplitude-modulated input 
signal , although we will see later that it can be used to 
amplitude modulate a carrier wave. 
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A Class C amplifier can be employed intentionally as a 
harmonic generator or frequency multiplier by increasing 
the bias still further so that the device is only conducting 
for a quarter of a cycle (90°) of the input signal. 

In this condition , the output is rich in harmonics and by 
making the output circuit resonant at the desired har-
monic, power can be obtained at this frequency. For ex-
ample, the input could be at 7MHz and the output tuned 
to the second harmonic (l4MHz), with further amplifica-
tion for transmitting on the 14MHz band, or the third har-
monic selected for transmitting on the 21 MHz band. In 
Fig. 48 the bias conditions are shown for a valve la (anode 
current)/ V g (grid voltage) characteristic and for a tran-
sistor le (collector current)/ V be (base-emitter voltage) 
characteristic. 

Simple CW Transmitter for l60m 
The circuit of the transmitter illustrated in the block 

diagram (Fig. 47) is given in Fig. 49. 
The is a series-tuned Colpitts oscillator. The os-

cillator feedback is obtained from a capacitive tap (the 
junction of C3 and C4). A simple memory "aid" is "c" is 
for Colpitts and capacitive tap and " H" is for Hartley and 
an inductive tap. The frequency stability of the oscillator 
depends mainly on the coil and the tuning capacitor C 13 
having good mechanical stability and Tr 1 being coupled in 
such a way that any change in its internal capacitance has 
little effect on the frequency. 

This is done by arranging that C3 and C4 are effec-
tively across Trl and are large enough to swamp any 
small changes that might occur. 

The output from Tr 1 is fed to the tuned circuit L2 and 
CS which has a coupling winding L3 feeding Tr2. The bias 

I1 
11 
11 

C13 
300p 

ITuningl 

v.f.o. 

R1 
330 

R4 

C6 
10n 

R5 
820 

R6 
150 

b.a. 

L8.C9.R9 
key click 
filter 

+12V 

R7 R8 
27 1·5 

C12 
Qj.J47 

111H 

p.a. QV 

C9 
Qj.J47 L8 

jack 

Fig. 49: The circuit diagram of the c.w. transmitter of 
Fig. 47 
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for Tr2 is provided by R5 and R6 with decoupling by C6. 
The output from Tr2 is fed to the tuned circuit L4 and C7 
with a coupling winding L5 feeding the base of Tr3 . Note 
that Tr3 is normally cut-off and only conducts when 
driven with an input signal. The emitter biasing resistor R8 
provides extra biasing voltage when the stage is operating 
giving the correct Class C conditions. The output is fed to 
a suitable impedance matching point on L6 which, with 
C 14. resonates at the output frequency. Output coupling 
to the antenna tuning unit is provided by an adjustable 
coupling coil L 7. 

Keying and the Keying Filter 
The transmitter is keyed on and off by connecting the 

Morse key in the emitter circuit of Tr2. When the key is 
" up" no current will flow through Tr2 and there is no out-
put. With the key "down" normal output is obtained. 

Keying a transmitter by abruptly starting and stopping 
the carrier wave results in spurious signals being radiated 
and these are received as "key clicks" over a wide range of 
frequencies . To overcome this problem the transmitter 
must turn on and off less quickly and a key click filter, L8, 
C9 and R9 is included for this purpose. Inductor LS 
restricts the rate of rise of current through Tr2 when the 
transmitter is keyed on, and C9 the fall of current when 
keyed off. as shown in Fig. 50. The values of LS, C9 and 
R9 are often chosen experimentally, but the values given 
are typical. 

Envelope of keyed c.w. 

I I I 
Spurious signals due to abrubt keying 

Envelope of keyed c.w. with key click filter IWAD9671 

Fig. 50: Signal envelopes with and without key click 
filter 

Modulation 
To transmit voice information by radio wave it is 

necessary for the microphone output signal to vary or 
modulate the r.f. carrier wave in such a way that will allow 
the a.f. signal to be extracted at the receiver. The two basic 
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methods are amplitude modulation (a.m.) and frequency 
modulation (f.m.). each method having its particular 
advantages and disadvantages. 

Amplitude Modulation 
Amplitude modulation is produced by mlxmg the 

modulating signal with the carrier wave in a non-linear 
device or amplifier. Modulation can be carried out at high 
power levels in the output stage of the transmitter or at low 
power in an earlier stage providing the subsequent 
amplifiers are linear (Class A or B). 

c.w. no + nnnnnn 
+ 

Madu-
lating 
signal 
1kHz -

+ 

Amp-
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modulation 
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i I 

1000 
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, I(a) 

1005 
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Amplitude madulatian dauble ---
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3·3kHz) (AJE) 995 1000 1005 
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sideband suppressed corner (J3E! 
(commonly called s.s.b.! 

--I 
995 1000 
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,(d) 

1005 

" ., ,-,--.-, (e) 

995 1000 1005 
kHz 

Fig. 51: Examples of a.m. envelopes showing 
sidebands 

Amplitude modulation is shown in two ways in Fig. 
SI(a). (b) and (c). On the left is a representation of the 
carrier wave. the modulating signal and the resultant 
modulation envelope as would be seen on a conventional 
oscilloscope. The graphs on the right show the same con-
ditions but with the frequency along the base-line. When 
two frequencies are fed into a non-linear stage, the output 
will contain a number of signals in addition to the original " 
input signals. The main ones are the "sum" and "dif-
ference" frequencies. as shown below. 

Input signals f, and f2 
Output signals f,. f2• f, + f2• f.- f2. 
If the carrier frequency is 1000kHz (f.) and the 

modulating frequency is 1kHz (f2) then two side-
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frequencies are generated. the higher one at 1001kHz (f. + 
f2) and the lower one at 999kHz (f,- f2). It is the sum of 
the carrier and the two side-frequencies which forms the 
modulation envelope shown in Fig. 51(b). 

The speech signal from the microphone consists of a 
band of frequencies between about 300Hz and 3· 3kHz 
varying in frequenc y and amplitude with the voice pat-
terns. Modulation by a speech signal results in two side-
bands. the upper sideband and the lower sideband. These 
sidebands. which carry the a.f. modulation information, 
are mirror images of each other. The carrier wave remains 
constant irrespective of whether modulation is present or 
not and although it carries no information its presence is 
required at the receiver for the demodulation process. 

Since the carrier wave conveys no intelligence it is 
possible to dispense with it altogether as shown in Fig. 
51 (d) (thus saving a great deal of transmitter power). 
provided it is generated again , locally at the receiver for 
demodulation purposes. Unfortunately this carrier must be 
in the correct phase relationship with the sidebands or 
serious distortion will result. A double-sideband 
suppressed-carrier transmission is very difficult to tune in 
and requires a sophisticated receiver for satisfactory 
reception. However. if the carrier and one of the sidebands 
are removed and the remaining sideband transmitted then 
this exact phase relationship is no longer essential and the 
carrier can readily be inserted at the receiver. 

As the two sidebands contain identical modulation, 
removing one of them' does not result in loss of informa-
tion and effects a further saving of transmitting power. ' 
This type of transmission shown in Fig. SI(e) is known as 
single sideband suppressed carrier or emission type J3E 
(A3J) and commonly abbreviated to just s.s.b. 

Single Sideband (J3E) 
Single sideband has several advantages for the radio 

amateur: 
I. Saving in transmitter power or the ability to run the 
equivalent of higher power for the same rating of output 
amplifier. 
2. No carrier radiated so it does not cause the usual 
heterodyne interference. 
3. Requires only half the usual bandwidth. . 
4. Less affected by transmission path disturbances. 

Amplitude Modulated Transmitter 
Amplitude modulation A3E (A3) can be performed at 

high signal levels in the output stage of the transmitter by 
applying the modulating audio voltage in series with the 
supply voltage as shown in Fig. 52(b). To achieve ade-
quate amplitude modulation of a transistor transmitter it is 

D-- Microphone 
amplifier 

Osc/amp 
stages 

a.f. power 
amplifier 

I 
Couplin9 

device 

I 
r.f.power 
amplifier Modulated 

r.f. output 

Fig. 52(a): Block diagram of a.m. (A3E) transmitter 
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transtormer 
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+13 '5V 

Cl0 
36p 

IWAD95S1 Output OV 

Fig. 52(b): Output stage of 144MHz a.m. transmitter 

usually necessary to modulate the supply to the driver 
stage in addition to the output stage. In the circuit shown, 
diode 02 conducts and 0 I cuts ofT when the modulating 
voltage swings positive and so provides extra drive to the 
output stage on positive modulation peaks. 

If the output stage transistor was drawing 30 watts d.c. 
input power then approximately 15 to 20 watts of audio 
power would be required for full modulation. 

SSB Transmitter (J3E) 
The s.s.b. (J3E) signal is usually generated either by a 

phasing method, shown in Fig. 53(a), or by the use of a 
balanced modulator and filter shown in Fig. 53(b). 

.---_'T"" ___ .;;;;a.""t.-i Balanced 
modulato 

Mic a.t. a.f.phase 
pre-amp shift gO· 

g'O· 

r.t. 
oscillator 

r---'-----.>" 
r.t.phase \ 
shift gO· I 

gO· L-.-r-J/ 

s.s.b. 
output 

(a) Phasing s.s.b.generator '--_ ........ ___ a;;;..t;;,.. -iBalanced 
modulator 

Mic 
pre-amp t-----.a.f. 

d.s.b. 
r---'-----. I r----, s.s.b. 

r.t. r.t. Balanced Sidebandl-______ o_u...:..tp_ut 
oscillator modulato tilter 

(blFilter s.s.b. generator IWAD9621 
Fig. 53: Two methods of generation of an s.s.b. signal 

In the phasing method, the aJ. signal is processed in a 
phase-shifting circuit which generates two signals having a 
90 ° phase relationship over the audio frequency band, 
300Hz to 3 ·3kHz. The rJ. signal is also phase shifted by 
90° and fed with the aJ. signals to two balanced 
modulators with a common output. The result is that the 
carrier is removed and one sideband is cancelled out. Up-
per or lower sideband can be selected by reversing the a.f. 
or rJ. inputs to the modulators. 
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In the filter method, the r.f. signal is modulated in a 
balanced modulator to provide a double-sideband 
suppressed-carrier signal and then one of the sidebands is 
selected by a high-grade crystal filter to produce an s.s.b. 
signal. The filter method is the simpler of the two, but re-
quires an expensive or very carefully home-made crystal 
filter . 

Balanced Modulator or Mixer 
The balanced modulator can take many forms but in es-

sence it is a balanced circuit in which the rJ. input signal is 
cancelled or " nulled" out. 

a.t.input 

ln 

Fig. 54: Diode bridge modulator 

The simplest form is a diode bridge arrangement shown 
in Fig. 54. Here the r.f. input is fed to a bridge circuit 
where the centre of the diodes is a null point. Resistor RI 
and capacitor C I enable the bridge to be accurately balan-
ced to provide adequate suppression of the carrier. An a.f. 
signal input causes 0 I arid 02 to conduct alternately, on 
each half-cycle. un balancing the bridge and producing a 
double-sideband suppressed-carrier signal at the output. 

Simple SSB (J3E) Transmitter 
The block diagram in Fig. 55 shows a simple s.s.b. 

transmitter for use on one band 14-14·35MHz. In this 
transmitter the s.s.b. signal originates from a 9MHz 
crystal oscillator feeding into a balanced mixer and 
then to a crystal filter. The 9MHz s.s.b. signal is mixed 
with a variable frequency oscillator (v.f.o.), tuning 

Lower sideband Upper sideband 
(unwanted) (wanted) IWAo964! 
Fig. 55: Block diagram of a single band s.s.b. 

transmitter 
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5·0-5·35MHz. The sum of the two frequencies 
14-14·35MHz is selected at the output. This signal is am-
plified in a linear buffer amplifier and then a linear power 
amplifier to give the required s.s.b. power output. Opera-
tion on other bands would be possible by changing the 
v.f.o. frequency. 

It is essential that, once the amplitude modulated s.s.b. 
signal is generated, subsequent amplification must be 
linear or severe distortion will result. Class C amplifiers 
are unsuitable for this. purpose. 

Linear Power Amplifier 
A typical linear power amplifier, for use on one h.f. 

band. is shown in Fig. 56(a). The valve is biased to operate 
in Class B for good linearity combined with high 
efficiency. 

Signal 

C3 
10n 

Rl 

R2 ..... Output 

Cl0 

Fig. 56(a): Linear power amplifier 

The s.s.b. signal is applied to the input tuned circuit and 
the control grid. The output signal at the anode is 
developed across the d. choke L2 and fed via C7 to the 
output tuned circuit L3. C9 and Cl O. This output circuit is 
called a "pi" network (similar in shape to the Greek letter 
pi. n.). In operation. C9 tunes the output circuit to 
resonance and Cl 0 effectively provides a variable 
capacitive tapping point on the tuned circuit and enables 
the output of the transmitter to be correctly matched to the 
load. 

Neutralisation 
There is usually some stray capacitance existing be-

tween the anode and grid of the valve both in the valve 
itself and in the wiring. Signal feedback through this 
capacilanceaffects the grid and anode tuning and may , 
cause self-oscillation. A neutralising capacitor C5 feeds a . 
small amount of r.f. signal from the anode to the opposite 
end of the grid tuned circuit and neutralises the effect of 
the anode· grid capacitance. The circuit is rearranged in 
Fig. 56(b) t.o show that the neutralising capacitor forms 
part of a "bridge" circuit. To set C5, the h.t. is temporarily 
disconnected, an input signal is applied and C4 adjusted 
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for maximum drive indicated on M I. With C 10 at 
maximum C9 is rotated and any variation on M I noted. , 
Capacitor C5 is then adjusted for negligible variation of 
M I. indicationg correct neutralisation. 

Control 
grid 

Anode-grid 
capacitance 

Anode 

Neutralised = Cx 
C2 CS 

Fig. 56(b): Equivalent circuit of Fig. 56(a) 

Upper and Lower Sideband 
In the s.s.b. transmitter shown in Fig. 55 the upper side-

band was selected by the relative placing of the 9MHz 
oscillator and the filter passband. 

Selection of the lower side band could be obtained by 
moving the 9MHz oscillator to the high-frequency side of 
the filter pass band so that the lower side band would fit 
within the filter pass band. 

By convention, amateur transmissions use the lower 
sideband on the 1·8, 3·5 and 7MHz bands and upper side-
band on 14MHz and above. 

In practice, two quartz crystals would be employed in 
the 9MHz oscillator having frequencies differing by about 
3kHz correctly placed on each side of the filter passband 
and switched to give upper or lower sideband operation. 

With regard to Class B and Class C r.f. amplifiers, 
remember that there are no essential physical circuit dif-
ferences between the two types; the difference is in the 
operating conditions, namely the bias supply voltage and 
the amplitude of the r.f. input signal. However, Class B 
(and Class A) amplifiers are more critical to any stray 
feedback which may be present in the device or wiring and 
therefore may need neutralisation, as described, before 
correct tuning and operation can be obtained. 

a. Carrier wave 

b. Modulating 51gnal 

c. Frequency - modulated 
carrier wave 

IRAE si 
Fig. 57: Frequency modulation of a carrier wave 
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Frequency Modulation 
Frequency modulation is shown 

graphically in Fig. 57, where (a) 
represents an unmodulated r.f. carrier 
wave, (b) an a.f. modulating signal 
and (c) a freque!1cy modulated carrier 
wave. 

In this diagram it can be seen that 
the frequency of the carrier wave is 
increased and decreased in direct 
relationship with the modulating sig-
nal. The amount of frequency change 
(deviation) depends on the amplitude 
of the modulating signal, and the 
number of times per second the 
frequency changes is equal to the 
modulating frequency. For example, 
suppose that an r.f. carrier wave of 
frequency 1000kHz is frequency 
modulated by a I kHz signal, the 
deviation being 2·5kHz ' above and 
below the centre frequency, 1000 
times per second (1kHz rate). If the 
amplitude of the I kHz modulation 
signal is reduced to half, then the 
deviation will be reduced to half, i.e. 
I· 25kHz above and below the centre 
frequency, but still 1000 times per 
second (I kHz rate), as before. 

Direct frequency modulation is 
performed in the oscillator circuit it-
self, usually by using a variable 
capacitance diode to modulate the 
oscillator frequency as shown in 
Fig. 58. 

Phase Modulation 

IWAD971I 

a.t . 
pre-amp 

Indirect frequency modulation, or phase modulation as 
it is more popularly known, is performed by modulating 
the r.f. carrier such that the phase of the carrier is changed 
corresponding to variations in the amplitude of the 
modulating signal. 

In this method the frequency remains fixed and modula-
tion is applied using a phase-shifting circuit, which can 
either be in the oscillator stage or following it. The effect is 
to either add or subtract frequency variations from the 
fixed carrier. 

For amateur radio purposes, particularly on the 2-metre 
band, narrow band frequency (or phase) modulation 
(n.b.f.m.) is frequently used. In this mode the deviation is 
usually restricted to about 2·5kHz. A block diagram of a 
typical 2-metre n.b.f.m. transmitter is shown in Fig. 59. 

In this transmitter the crystal oscillator frequency is 
nominally 8MHz and the frequency is multiplied 18 times 
in three frequency multiplier stages (x3, x3, and x2) giv-
ing a final frequency in the 144-146MHz band. It follows 
that any frequency deviation at the oscillator will also be 
multiplied 18 times and for a final deviation of 2·5kHz the 
oscillator deviation will only need to be 2500/18Hz = 
139Hz. 

Basically, a crystal oscillator has good frequency 
stability but, by including in the crystal circuit a reactance 
which can be varied by the modulating signal, the crystal 
can be "pulled" off frequency and adequate deviation 
obtained for n.b.f.m. transmission. 

The use of n.b.f.m. has several advantages: 
(a) Modulation can be applied at low power, no high 
power modulator is required. 
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Fig. 58: A typical n.b.t.m. oscillator circuit 
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output 
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Fig. 59: Block diagram ot an n.b.t.m. transmitter 

(b) The transmitter output stage operates at a constant 
power level which allows the use of lower rated compo-
nents, e.g. transistors and capacitors. 
(c) Any class of amplification can be used and chosen for 
best efficiency or low spurious emissions, etc. 
(d) Interference with television broadcast and audio equip-
ment is significantly reduced as f.m. is not demodulated by 
the usual rectification methods. 

Crystal Oscillators 
Quartz crystal oscillators are employed in transmitters, 

receivers and frequency measuring equipment wherever a 
stable, accurate oscillator is required. 

A plate cut from quartz crystal has the property of 
generating an alternating voltage between its opposite 
faces when made to vibrate by mechanical means. Conver-
sely it will vibrate when an alternating voltage is applied 
across it. The natural mechanical resonant frequency of 
the quartz plate is determined to a large extent by its 
dimensions, and when electrically connected in an os-
cillator it behaves as a series-tuned circuit having a very 
high Le ratio and a very high "Q" (> 10 000). See 
Fig. 61. 

1 M Hz Crystal 
Parallel 
Resonance 

60 pF 
Fine Ad]. 

+ 
68k 

150 

""'--_Output 

IOOpF 2·7k 

o 

Fig. 60: A basic crystal oscillator circuit 
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Fig. 62: An overtone crystal oscillator circuit 

MODS No. 13 

from page 25 

The new switch will now perform two separate func-
tions depending on when it is operated. Setting it to posi-
tion "A" before powering-up sets the band edges when the 
power is applied and in this instance gives us the European 
band and channel spacing. If you now set the switch to 
position "B" while the power is being applied to the rear of 
the set, regardless of whether it is turned on or not, you 
will alter the channel spacing and not the band edges. In 
other words, you will now have European band edges 
coupled with US channel spacing, thus making it usable in 
Australia. Similarly, setting the switch to "B", then 
powering-up and then resetting the switch to "A" will give 

, you US band edges and European spacing. 
It is important to remember that it is the position of the 

switch before power is applied that sets the band edges and 
the position afterwards that sets the channel spacing. If 
you can obtain a miniature s.p.d.t. switch that has a centre 
otT position, such as RS No. 317-005, then the centre posi-
tion will give you the option of the Japanese band limits 
and channel spacing, i.e. neither of the diodes will be in 
circuit. 

Unfortunately there is not enough space this month for 
me to in.e1ude the "Wanted" section but please continue to 
write in if you have any mods that you would like to pass 
on or if you have a request for a mod. The address is : R. S. 
Hall, ' Room 301, Hatfield House, Stamford Street, 
London SEI. 
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The crystal exhibits a series resonant frequency and a 
parallel resonant frequency; these are extremely close 
together: only a few hundred hertz apart at IOMHz. 
Crystals are calibrated in frequency for one or the other 
mode of resonance depending on the circuit requirements. 
An oscillator circuit for a crystal operating in parallel 
resonance is shown in Fig. 60. 

Under normal room temperature conditions, the fre-
quency of this oscillator would remain constant within a 
few parts per million (few hertz per megahertz). 

Crystals can be manufactured for very high frequencies 
(IOOMHz and beyond) using multiple vibration of the 
crystal; these are known as overtone crystals and are used 
in series resonance. A typical circuit is shown in Fig. 62. 

Next month we will consider transmitter measurements. 

I C of the Month 
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R3 
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from page 44 

Fig. 9: A battery status 
indicator 

TR3 , a 2N3055 transistor, must be fitted to a suitable heat 
sink. The circuit contains a built-in current regulator for 
protection. 

Battery Indicator 
The simple circuit of Fig. 9 can be used to indicate the 

state of a 9V battery. The I.e.d. 01 begins to dim as the 
voltage falls below 7V and becomes extinguished at about 
6V. If the warning of falling voltage is not required, R3 
can be removed and the value of RI halved so that 
switching to the extinguished condition occurs suddenly. 

Availability 
The LM 10 is available from Watford Electronics, 35 

CarditfRoad, Watford, Herts. • 
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3-1N0 SHORT-WAVE CONVERTER 
PART 1 

Short wave listening on the amateur and broadcast bands 
is a fascinating pastime, but a sensitive and selective 
receiver, which is easy to adjust and free from spurious 
responses, is essential. 

The converter design presented here precedes the 
facilities of second conversion, i.f. detector and audio out-
put stages, of an ordinary m. w. portable transistor receiver 
to provide general coverage of the hJ. bands between 1·6 
and 30MHz. 

With the iJ. strip within the existing receiver already 
working, alignment of the converter presents no real 
problems. Although a little care and patience is required, a 
signal generator is not necessary. A b.f.o. (beat frequency 
oscillator) unit is incorporated to enable amateur s.s.b. and 
c.w. signals to be resolved. 

Circuit Description 
The complete circuit of the converter is given in Fig. I. 

The dual gate MOSFET transistor Tr 1 functions as a first 
mixer stage, with received signals from the d . front end 
coils. L 1 and L2, taken to gate I and the local oscillator 
input applied to gate 2. 

The mixer stage output is taken from the drain and 
developed across L3 , the primary of the 1·6MHz iJ. 
transformer. The secondary, L4, couples the converter 
unit to the m. w. receiver via a short length of coaxial cable. 

A second field effect transistor, Tr2, acts as the local 
oscillator, the output from this stage being applied to Trl 
through the 10pF capacitor C9. A padder capacitor is in-
serted in series with the oscillator coil tuned winding, L6, 
in order to enable the stage to track at I· 6MHz above the 
received signal frequency. Coil LS is the feedback winding 
which must be connected in the correct sense. 

Band selection is effected by SI , a 4-pole, 3-way switch 
bank. Only one set of rJ. and oscillator coils , together with 
associated trimmer and padder capacitors, are shown on 
Fig. I, in the interests of clarity . (Refer to Table 1 for the 
values of components marked with an asterisk.) It should 
be noted. therefore, that individual trimmers Cl * are wired 
across the tuned windings of each of the rJ. coils, and each 
oscillator coil has a separate padder capacitor C6*. The 
rJ. and oscillator coils are tuned by ganged variable 
capacitors C2 and C8. 

The IOkO potentiometer, RI , functions as a simple 
form of r.r. gain control. Without this facility , very strong 
amateur s.s .b. transmissions cannot be resolved. 

A beat frequency oscillator, bJ.o., is included, so that 
c.w. and s.s.b. can be rendered intelligible. The tuned 
winding of the bJ.o. coil, L8, is connected to the collector 
of Tr3 , and feeds back to the base via L 7. The bJ.o. stage 
has to work in conjunction with the i.f. amplifier in the 
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receiver used with the converter. Accordingly , the 220pF 
capacitor C 16 tunes L8 to within the standard iJ. range of 
450 to 470kHz, and the dust iron core is used to set the 
bJ.o. precisely at the receiver iJ. frequency . Fine adjust-
ment of the bJ.o. is by means of the ISpF variable 
capacitor C 18, and the output is taken from the collector 
ofTr3 via the 10pF capacitor C17. 

Zener diode, 0 I, and resistor, R9, ensure a stable sup-
ply voltage for the bJ.o. unit, as fluctuations have a signifi-
cant effect on the frequency of oscillation ofTr3. The con-
verter oscillator stage is also supplied from the stabiliser 
circuit. Pre-set potentiometer R8 is used to optimise the 
drain voltage of Tr2, and its adjustment is not critical. 

Power supply switching is performed by a 4-pole, 3-way 
rotary switch, S2, giving OFF, CONVERTER ON and 
CONVERTER AND B.F.O. ON positions. 

Components 
No difficulty should be encountered in obtaining any of 

the components, and most of them are available frqm sup-
pliers advertising in P W. A brief note on some of the items 
may, however, prove helpful. . . . . 

The ganged tuning capacitors, C2 and C8; ' must be 
good quality air spaced components, but the type 
and value are not critical. A large "E" type., .500pF 
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Fig. 1 : Complete circuit diagram of the 3-band converter 

capacitor was used in the original converter, as this was to 
hand. However, its relatively high minimum capacitance 
restricted maximum coverage, with the Band 3 coils, to 
27MHz. If the tuning capacitor has to be purchased, a 
3 IOpF lackson component is to be preferred. The reduced 
minimum capacitance would extend the high frequency 
coverage, and the lower maximum 
would impart a useful reduction in the tuning rate. With 
the specified coils, there would stiIl be an overlap on all 
three bands, thus ensuring continuous coverage. If the 
variable capacitor has integral trimmers, these must be 
removed. Chassis mounting, rotary, air spaced trimmers 
were fitted in the original unit, but the type used are no 
longer readily available. Philips "beehive" trimmers, or the 
more modern polypropylene dielectric rotary trimmers, 
would be ideal. The standard lOmm diameter formers 
with dust iron cores can be obtained from Electrovalue. 

All of the fixed capacitors used for rJ. coupling, tuning 
and padding are 5 per cent tolerance polystyrene compo-
nents, and two capacitors have to be connected in parallel 
to give some of the non-standard C6* padder values. 

The 6: 1 ratio drive, drive drum, spindle 
couplers and tension spring are all manufactured by 
lackson Brothers, and can be obtained from Watford 
Electronics. If any difficulty is encountered obtaining 
nylon drive cord, thin nylon curtain cord is an acceptable 
substitute. 

Inductor Construction Details 
All coils are home wound on standard lOmm formers 

with dust iron cores. Full winding details are given in 
Table I. 

Locate the coils at the base of the former or it will not 
be possible to completely withdraw the dust iron core and 
the amount of inductance variation will be curtailed. All 
turns are wound in the same direction and held in position 
by a liberal application of Balsa cement. 

Anchoring the start and finish of the winding to pegs 
pushed into the former mounting holes is a good way of 
keeping the turns in place until the cement hardens. With 
the exception of L 7 and L8, the coils consist of a coupling, 
or feedback winding, wound over the main tuned winding. 
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The cushioning effect of a thin strip of paper masking tape 
laid over the main winding will help to secure the turns of 
the coupling coil until adhesive can be applied to lock them 
in position. 

If about 150mm of wire is left at the start and finish of 
the windings, it is possible to connect the coils directly into 
circuit. However, the 38 s.w.g. wire used for some of the 
coils is really too fine for this, and it is desirable to provide 
some means of anchoring the leads close to the windings. 

CONSTRUCTION 
RATING Intermediate 

BUVING GUIDE 
All components required for this project are 
readily available from advertisers in PW. Jackson 
Bros. tuning capacitors and drives are available 
from Watford Electronics 

APPROXIMATE 
COST , £35 
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TABLE 1 

RF No. of turns Notes 
COILS Antenna Tuned Padder 

Ll L2 
Band 1 
1 ·6-6MHz 7 45 38 s.w.g. 

close wound 
Band 2 
4-15MHz 4 18 26 s.w.g. 

close wound 
Band 3 
7-30MHz 2 9 26 s.w.g. 

tuned 
winding 
spaced over 
7mm 

OSC. Feedback Tuned 
COILS L5 L6 C6* 

Band 1 6 27 330pF 38 s.w.g. 
close wound 

Band 2 3 14 970pF 26 s.w.g. 
close wound 

Band 3 3 8 2nF 26 s.w.g. 
tuned 
winding 
spaced over 
6mm 

IF, BFO L3 L4 
COILS 
1 ·6MHz IF 120 20 38 s.w.g. L3 

pile wound. 
L4 wound 
over L3 

L7 L8 

450-
470kHz 30 150 38 s.w .g. pile 
BFO wound 

Slightly undersize holes are drilled in small squares of 
Smm Perspex sheet, and these are reamed out until a tight 
push fit is obtained on the coil formers. Veropin terminal 
pins are pressed into holes drilled at the corners of the 
squares, and the coil leads are soldered to these. Paxolin or 
plain Veroboard could be substituted for the Perspex. 

Fig. 2: Connections to ON/OFF switch S2. Position 1 OFF, 
2 CONVERTER ON and 3 CONVERTER AND BFO ON 
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t.L3 
(S2a.C12.R9) 

t.L4 
(chassis) 

(Trl ) 

(CS) 

IWRM46S1 

\.'JI.""J."I1) 

(Tr3) 

S = start of winding, F = finish of winding. 
All turns are wound in the same direction 

sLSband t.LS band 3 

Drain Tr2 tixed vanes 
s.LS band 2 t.LS band 2 

.IS ""0"[:3 'I' " ,t f.16 boo" 

t.L2 band 1_?f!" ,:, -t.U band 3 

C2 fixed vanes RI 

t.L2 band 3 t.U band 1 
IWRM4671 · 

Fig. 3: Connections to band selector switch 
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... Fig. 4: Track pattern and component 
layout of the b.f.o.board 

<Ill! Fig. 5: Track pattern and component 
layout of the converter board shown full 

size 

T Fig. 6: The voltage stabiliser board track 
pattern and component layout shown full 

size 

: .. 
. . 

.1-0 fD!m 

<Ill! An . internal view of the author's 
prototype 
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* components 

Resistors 
tw 5% Carbon film 

270n 1 
1 ·2kn 1 
2 ·2kn 2 
2·7kn 1 
6·8kn 1 
10kn 1 
100kn 2 
1MO 1 

Linear potentiometer 
10kn 1 

R9 
R12 
R4, 11 
R7 
R10 
R5 
R2,3 
R6 

R1 

Pre-set miniature horizontal 
22kO 1 R8 

Capacitors 
Disc ceramic 

10n 4 
0 ·11lF 1 

C 11, 13, 14, 15 
C12 

Polystyrene 
10pF 2 
100pF 1 
220pF 1 
See Table 1 

C9 , 17 
C10 
C16 
C6 

Air spaced twin gang variable 
(See text for value) 1 

Trimmers 
1 5pF .Jackson C804 1 

C2,8 

C18 
3-30pF (See text) 6 C1 *,3-7* 

Semiconductors 
Transistors 

40673 
MPF 102 
BC 108 

Diodes 
BZY88C8V2 

Inductors 
(Refer to table for details) 

Miscellaneous 

Tr1 
Tr2 
Tr3 

01 

8 L 1-8 

Coil formers , 10mm with dust-iron cores (8) ; 26 
and 38 s.w.g. enamelled copper wire ; 4-pole 3-waX 
rotary switch, type CK (2) ; Ball drive 6 :1 ratio 
Jackson 4511 (1); Drive drum 137mm dia. Jackson 
5017 (1); Nylon cord, tension spring, 6mm spindle 
and bush: Belling Lee co-axial plug and socket 
(2); 4mm insulated term ina ls (2) ; 175 x 125 x 
63mm standard aluminium box (1) ; p .c.b. (3); 
control knobs (5). 

Next Month 
Part 2 of this article will conclude with the 

mechanical construction of the 3-band s.w. converter 
and provide comprehensive setting-up and alignment 
details. 

Full details of the interface with suitable m.w. 
receivers will be given. 
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p---- THE CB CODE OF PRACTICE - '--.., 
READ YOUR LICENCE-It tells you what you can and cannot 
do. The conditions have deliberately been made simple with few 
restrictions. It is up to you to develop this service as you wish 
for the benefit of all. This means having consideration for one 
another and recognising that no-one has preferential rights at 
any time or place or on any channe l. NATCOLCIBAR, the 
Parliamentary CB Working Party, and representatives of in-
dustry have in consultation with the Home Office prepared this 
simple code of practice. If you work to it, you will help the 
system to help you. 

HOWTO OPERATE 
1. LISTEN BEFORE YOU TRANSMIT. Listen with the Squelch 
control turned fully down (and Tone Squelch turned off if you 
have Selective Call facilities) for severa l seconds, to ensure you 
w ill not be transmitting on top of an existing conversation. 
2. KEEP CONVERSATIONS SHORT when the channels are 
busy, so that everyone has a fair share. 
3. KEEP EACH TRANSMISSION SHORT and listen often for a 
reply-or you may find the station you were talking to has 
moved out of range or that recept ion has changed for other 
reasons. 
4. ALWAYS LEAVE A SHORT PAUSE BEFORE REPLYING so 
that other stations may join the conversation. 
5. CB SLANG ISN'T NECESSARY-plain language is just as 
effective. 
6. BE PATIENT WITH NEWCOMERS AND HELP THEM. 

EMERGENCIES AND ASSISTANCE 
7. AT ALL TIMES AND ON ALL CHANNELS GIVE PRIORITY 
TO CALLS FOR HELP. 
8. LEAVE CHANNEL 9 CLEAR FOR EMERGENCIES. If you 
have to use it (for instance to contact a vo lunteer monitor ser-
vice) get clear of it as soon as you can. 
9. IF THERE IS NO ANSWER ON CHANNEL 9, then call for 
help on either channe l 14 or 19 where you are likely to get an 
answer. 
10. IF YOU HEAR A CALL FOR HELP, WAIT. If no regular 
volunteer monitor answers, then offer help if you can. 
11 . THERE IS NO OFFICIAL ORGANISATION FOR MONITOR-
ING CB AND NO GUARANTEE THAT YOU WILL ALWAYS BE 
IN REACH OF A VOLUNTEER MONITOR. CB IS NOT A SUB-
STITUTE FOR THE 999 SERVICE. 

CHOICE OF CHANNEl 
12. RESPECT THE FOLLOWING CONVENTIONS: 
Channel 9: Only for emergencies and assistance. 
Channel 14: The calling channel. Once you have established a 
contact, move to another channel to hold your conversation. 
Channel 19: For conversation among travellers on main roads. 
(Remember, if you are travelling in the same direction as the 
sta tion you are talking to, not to hog this channel for a long 
conversation.) Give priority to the use of this channel by long 
distance drivers to whom it can be an important part of their 
way of life. 
Other: You may find that particular groups in particular areas 
also have other preferred channe ls for particular purposes. 

SAFETY 
13. USE COMMONS ENSE WHEN USING CB and do not 
transm it when it could be risky to do so. For example , don't 
.transmit: 
a. When fuel or any other explosive substance is in the open-
e.g. at filling stations, when petrol or gas tankers are loading or 
unloading, on oil rigs, or at quarries. . 
b. When holding a microphone may interfere with your ability 
to drive safely. 
c. With the antenna less than 6 inches from your face. 

INTERFERENCE 
14. INTERFERENCE can be caused by any form of radio 
transmission. Avoid the risks. Put your antenna as far away as 
possible from others, and remember that you are not allowed to 
use power amplifiers. In the unlikely event that your CB causes 
interference, co-operate in seeking a cure using the suggestions 
from a good CB handbook. Moving the set or antenna a few feet 
may cure the problem. 
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GAREX (G3ZV1) 
RESISTOR KITS a top-selling line for many years. E12 series, 5% 
carbon film , 10n to 1 M, 61 values, general purpose ratings :!,;;W or t 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 :!,;;W + tw (610 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 
NICAD RECHARGEABLES physically as dry cell : AA(U7) £1 .30; 
C(U 11) £3.35; PP3 £5.55. Any 5+ : less 10%, any 10+ : less 20%. 
CRYSTALS FOR 28.5MHz 3rd. overtone, suit most 'CS ' rigs. 
2S.5MHz Tx and 2S.045MHz Rx. HC1SU £4.60 per pair 
CRYSTAL FILTER 1 0.7MHz, 12tkHz spacing, ITT 901C £6.90 
CO-AXIAL CONNECTORS & ADAPTORS sae full list. 
PL259 UHF plu!l with reducer 75p; S0239 UHF socket, panel mtd. 
60p; Inline coupler (2 x sockets) £1.00; Inline coupler (2 x plugs) 
£1.00. Any 5 + connectors: less 10% 
HT TRANSFORMER multi-tap pri.; 5 secs.: 35v 200mA, 115v 
150mA, 50v 500mA, 1 50v 300mA, 220v 300mA £5 
HT CHOKE top grade type, 9H 240mA £3.50 
PYE CAMBRIDGE SPARES (our speciality, sae full list). Ex. equip. , 
fully guaranteed. Rx RF board 6S-SSMHz £5.95. 10.7MHz I.F. £3.65. 
2nd mixer 1 0.7MHz to 455kHz £3. 455kHz block filter 12tkHz £9.40, 
ditto 25kHz £3. 455kHz AM I.F. £3.65. Audio bd. £1.95, and many 
more. Vanguard & Westminster spares also. 
GAREX FM DETECTOR & squelch conversion for Pye R/T equip-
ment. Ready assembled, full instructions. Tailor-made, easy-fit design, 
replaces existing squelch board, with minimum of modifications. For 
AM Cambridge £5.95; for Vanguard AM25S (Valve RX) £5.75; for 
Transistor Vanguard AM25T £6.60 

MONITOR RECEIVERS 
SX-200N VHF-UHF AM-FM SCANNER 
Covers '26-88MHz, 10S/ lS0MHz and 3S0-514MHz, AM + FM 
(especially for U.K. market) it scans, seeks, memorises and beats all the 
others. GAREX are the U.K. MAIN SERVICE & SALES AGENT for 
the SX-200-N. No one else can give you a better overall deal. Sae full 
details. 

SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO 
+ 11 xtal controlled channels; ideal for fixed , / M, / P use. 12V DC opera-
tion £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 32 (145.S0) incl. at £2.46 (+20p post per 
order). Over 40 popular marine channels at £2.85 (+ 20p post) . 

'SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL 
£19.90 Ideal for SX-200 and other VH F/ U H F receivers. 

We also stock the : 
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage 
25 or 12tkHz steps/l0 channel memory/ scans memories or selected 
band portion/3W or 2 5W Tx/all the features you need at £199 

YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz-
30MHz AM/ USB/ LSB/ CW and FM £309 

MAINS PSU British made 12 volt 1 Amp regulated, £15.95. 12 volt 
5 Amp regulated, £26.95 

MAl N DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome) 
'RlCESlNCLUDE UK 'OST &PACKING' 15% VAT '-===-=:==-; 

GAREX ELECTRONICS I ..... 
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS. 

Phone 0296 668684. Callers by appointment only . 

THE FAMOUS TS7BBDX 
FROM SOMMERKAMP. 
AM. FM . USB. LSB. CW. 
100 watt s/ l0 watts scans 
in 100kHz. 10 kHz. 1 kHz, 
1 DOHz. Runs direct from 
your car battery or FP 12. 

P.O.A . 

THE LATEST SOMMERKAMP - FRG 7700 
COMMUNICATION RECEIVER. 150kHz-30MHz 
multimode. digita l frequency readout. 12 pro-
grammable memories, variable bandwidth, bui lt-in 
clock/timer. Price £399.00. 
FT207 SYNTHESIZED 2 METRE 
TRANSCEIVER. 144-148MHz in 12t kHz steps. 4 
memories. Inc. case and nicad charger special at 
£169.00 inc. VAT. 
BEARCAT 220FB RECEIVER £239.00. 
NEW. FT208 2 meter hand held including banery 
charger. nicads, case aerial. £219.00. 
NEW. FT708. 70cm version of above. £219.00. 
FT480R MULTIMODE MOBILE BASE £359.00 
inc. VAT. 
NEW - FT780R 70cms MULTIMODE £399.00 
inc. VAT. 
FT290 - BRAND NEW FROM 50MMER KAMP 
the all-mode 2m ponable FT-290. 50 many features . 
10 memories. Memory scan. 2 VFOs . Band scan 
• Clarifier . FM/ L5B/U5B/CW • LCD readout • Real 
S-meter. Priority channel. 2 5W out. 

Our price £249.00 
NEW - H.F. FT277ZD Mk III 
SOMMERKAMP H.F. RIGS. FT277D (= FT10l with extras! AM version P.OA. 
FM version P.O.A. FT307 (= FT107l with extras! P.O.A. FT767 (= FT707 
with extras! P .O.A. . 
PART EXCHANGE your old gear and get a good deal. 
ROTATORS. ANTENNAS, GENUINE SOMMERKAMP SWR BRIDGES AND 12VOL T 
POWER SUPPLIES. 

All p rices include VA T. Barclaycard and Access w e/come. 
H.P. terms available. Prices may change withou t notice. S. A.E. for de rails . 

DO'IVT FORGET. A s your Sommerkamp importer we have full service back & 
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.., G3CED 
OFFER YOUA 

FANTASTIC ••• 

2 FOOT LONG ANTENNA 
HARMONIC 

FOR EFFECTIVE FREE 
CB 27mHz 

AMATEUR RADIO, 2 METERS 
ETC. 

& LOOK AT URP - URO THE PRICES 

WORLD WIOE - TX/RX COMMUNICATION 
USING ONLY A lWO FT (65cm) VERTICAL!!!! 

PRICES DELIVERED 
Mini multi-band amateur bands system: TX version £80 
Mini multi-band full short wave coverage system: RX version £50 
Easimount wall/stack support for mini multi. £6 
lOft feeder, supplied fitted. Extra feeder per 10ft 54p 
Indoor 23" x 23" x 23" Joyframe antenna, rotatable : TX version £110 

RX version £60 
Send stamp for full details of your " DO IT ALL WITH ONE TWO FOOT 
ANTENNA" system by the wireless pioneer with a world record achievement. 

188 Newington Rd., Ramsgate, Kent CT12 6PZ, England. 
Tel. 0843 53073 For Technicallnfo. 0843 62839 
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Elaine HOWARD G4LFM 

c o 
L 
M 
N 

Well here I am again, pen flying over the paper in an at-
tempt to get some coherent thoughts into the magazine 
this month. So many things that deserve a mention have 
happened since I last wrote this column that I don't really 
know where to start. 

Most of my news is all tied up with last autumn's 
Wireless Day at Chalk Pits Museum. Whilst operating 
mobile on my way there early that Sunday morning I 
managed to have a QSO with Constance G8LY. Many of 
you will have heard of Constance as she has been on the 
bands for many years now and is known to amateurs both 
old and new. We don't often have the chance to work each 
other as my home QTH is in what could be called a "radio 
black hole"! Constance told me one other lady to look out 
for was Violet G4ESR who would be at the Wireless Day. 

Violet Bryan is a "white stick" operator who has two of 
the most beautiful guide dogs I have ever seen. Not nor-
mally being one of this country's dog lovers I was almost 
persuaded to change my mind after meeting Cindy and 
Sheba. They were very well behaved all day and didn't 
even mind being taken round by me whilst Violet and I ex-
plored the various stands. 

I must say thank-you to those of you who have written 
to me over the months. If you have been wondering why 
the YL column doesn't appear every month it's not 
through lack of material , it's an "occasional" series-but 
all contributions are always welcome. It is very encourag-
ing to hear from new licensees or not so new, everyone 
seems to have something to contribute. 

Where were all the YL amateurs in the London area 
during the Breadboard Exhibition November 11-15? In 
the three days that I was operating the special event 
station GB8BB I worked 161 stations, and not one YL 
amongst them! Even reading through the log book for the 
whole five days not one lady's name appears-perhaps 
next year. 

One QSO I did have that sticks in my memory was with 
Jonathan G6GJG, his callsign arrived in the post early 
Saturday morning and about his sixth contact was 
GB8BB. A new licence holder and just 14 years of age! 

I have heard that there were a lot of YL RAE passes from 
last May's exam, so there should be a lot of G6s on the air. 
I must admit that I haven't heard many yet, but there's still 
plenty of time. Many ladies are learning the Morse very 
quickly, passing the test, then trading in their old call signs 
without them ever being printed in the Call Book. Not a 
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bad achievement I think, and YLs on the hJ. bands are 
even more a rarity than on v.hJ., as some will no doubt 
have found out by now. 

I will finish up with some of the comments that have 
arrived on my desk in some of the letters, if only to show 
that I do read them! Sheila G8KPL wrote telling me about 
the stations she worked during a lift, and right back in last 
July she had worked 91 QTH squares and was well on the 
way to the magic 100. Perhaps by now she will have com-
pleted that, but she was working EA stations on both side-
band and f.m. modes of operation. Anne G4MBA has a 
good motto, if you can't beat them-join them, her hus-
band is G4EDJ and has been licensed for over six years. 
Due to working during the day Anne has joined the local 
"Early Birds" net, from 6.30 to 7.30 in the mornings on 
160m a.m . 

Jeff Herbert sent me the results of the Colchester Radio 
Club 2m contest. It was held over three months and the 
number of stations worked were collected from members 
at the fortnightly club meetings. Scoring was simple, one 
point per simplex contact, repeater and mobile contacts 
were void. The final results were G80VQ Jack with 251 
points, and Jane G8WQY (who now has a G4 call) came 
second with 244 points. Jeff says that the club has four 
ladies in their membership, all with G4 callsigns and, who 
knows, that number may have risen since his letter. 

Lastly, but not least, G6AIS wrote just saying what an 
enjoyment amateur radio is, and that next it is the Morse 
and a G4 call sign. "Now I press on with the Morse so that 
once more I can travel the world as I once did in working 
days. and call to mind the lovely places, islands with coral 
beaches. great cities full of beautiful architecture, and 
dusty bazaars with teeming multitudes and most of all blue 
skies and sunshine, and all this from a comfortable chair in 
my little Radio Room." What a lovely idea. 

73s to you all until it's my turn to write again. 

"How high are you, and do you suffer from wind?" 
"About 5ft 8in and only when I eat beans'" 

... heard on 2m by Ms A. C. Alien, G4HRH 
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Greetings a ll. and a Very Happy New 
Year. May all your RAE's be happy 
ones. I hope that not too many of you 
were lumbered with 'CB rigs that you 
didn 't want. considered by many doting 
rela ti ves to be a " natural" as a Chri stmas 
gift for the radio-minded offspring. 

As some of you may know the 1·8 to 
I ·I.) M Hz section of the 160m amateur 
band has been released to US amateurs 
by the FCC for c.w .. a.m. and s.s.b. 
modes. with power inputs up to I kW on 
an exclusive basis with the exception of 
certain restrictions to safeguard Loran 
navigation al stations in eastern Canada. 
The US chain of Loran-A stations has 
been closed down to the joy of amateurs 
over there who have suffered incom-
prehensible res trictions on operation since 
11.)49. with limitations on power varying 
with the time of day or night and from 
state to state. 

Amateur operation in the segment 1· 9 
to 2·0MHz remains in some doubt even 
though the whole band 1·8 to 2·0MHz 
was earlier expected to be released with 
full pri vileges. With the advent of several 
other cou ntries on to 160m in recent 
times. the band should become even more 
interesting with this news from the States. 
Many multiband h.f. transceivers now in-
clude Top Band. with a conseq uent in -
crcase in the amount of s.s.b. operation to 
be heard . In the past DXing has been in -
clined to be concentrated on c.w. at the 
low frequency end of the band. 

The main problem on Top Band. es-
pecia ll y for the transmitting amateur. is 
gelling a suitable antenna system going. 
especially when one realises that the quar-
ter wave wire is over 40 metres long. For 
OX working the antenna should be ver-
tical over an extensive ground plane. In 
the event the wire is kept vertical as far as 
possible and then the remaining wire 
allowed to go off horizontally. or sloping. 
to the nearest support. In this case the 
wire is fed at the bottom and can go 
straight to the receiver usually. For 
transmitting a balun is advisable. 

While a 40 metre-long wire is low 
impedance at the shack end on 160m it 
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may be a good idea to check with the 
receiver's manual as to the set's input im-
pedance on this band as, in some cases, it 
may very well be different from the other 
hJ. bands. Anyway, as you may be sick 
of reading in this column, an antenna tun -
ing unit should always be used with such 
a wire. The wire may be shorter if 
physically necessary. but resonated by 
the a. t.u. 

An 80m centre-fed antenna with tuned 
feeders will work well on 160m if the 
a.Lu. is suitably modified for Top Band. 
Every effort must be made when 
transmitting on Top Band to get as good 
an earth system as possible. to the extent 
of layi ng down radial wires under the ver-
tical portion of the antenna. This may 
take the form of wires a quarter wave 
long radiating from a central earth rod or 
even a buried galvanised water tank dis-
carded by a builder. In practice the wires 
can be any old length to suit the QTH 
with as many as possible. 

The far end of each wire ought to be 
soldered to a copper earth rod driven into 
the ground. This is 'not so impracticable 
as it sounds as the small-bore copper pipe 
used for domestic heating systems is quite 
cheap and offcuts are even cheaper and 
quite adequate. 

To bury the wires I use the plywood 
end-cheek from an empty cable reel, 
freely given by almost any electrical 
dealer! Just run it along the lawn pushing 
it in for a depth of about three inches. 
repeating the process to push the wire 
into the slot. Use any old copper wire, 
bare. insulated or whatever with old coax-
ial cable eminently suitable. Don't worry 
about scars across your favourite lawn as 
they will disappear in a very short time! 
All joints must be soldered and then 
taped against corrosion. A butane hand 
torch is very useful when working beyond 
soldering iron range. 

Hello Clubs 
To those hard-working secs and PROs 

whose efforts have doubled the clubs' 
membership in the last year, well done! 
Rest assured, it will more than double 
again in the coming year! So let that be a 
lesson. I note the odd club where-debate 
has centred around whether CBers should 
be accepted as members. Can there 
possibly be any argument on this point? 

Every club needs a continuous injec-
tion of new blood if it is to survive and 
here it is for the asking. Legal and illegal 
CBers are far from the idiot, drooling, in-
comprehensible "breakers" the American 

films would have us believe. So let them 
be most welcome, in every club. 

Wimbledon & District RS Second and 
last Friday of every month with the venue 
at St Johns Ambulance Hall , Kingston 
Road, Wimbledon, London SWI9. Ted 
Alien G3DRN, boss of the RSGB's QSL 
bureau, is the new secretary and busy 
arranging the new season's programme. 
He can be found at 30 Bodnant Gardens, 
Wimbledon SW20 OUD. 

Crawley ARC Formal meetings nor-
mally held at the Ifield Trinity United 
Reformed Church with informal gather-
ings at members' QTHs. A code class is 
being run by Ken Franklin G3JKF who 
can tell you more on Crawley 28080 with 
Vernon and Dot Davis the ones to ask 
about club details, on Crawley 26316. 

Cambridge & District ARC Every Fri-
day round about 7.30 in the Visual Aids 
Room of the Coleridge Community 
College, Radegund Road, Cambridge, 
just off Coleridge Road. In the Tower 
Room will be found the club stations for 
v.h.f. and hJ. , operating under the call 
GZXV. A very special welcome is on 
hand for any CBers says David Wilcock 
G2FKS, 19 Cavendish Avenue, Cam-
bridge CB I 4UP (CB I!) or on 0223 
247220. . 

Bolsover ARS Relatively new group 
meets every Wed at 8pm at The Angel , 
Bolsover, with Morse tuition starting half 
an hour earlier, courtesy G3MOK . Com-
ing events include a talk on meteor scatter 
techniques plus a visit to the local Radio 
Hallam. Contact David Brocklehurst 
G8KIF, 33 Chestnut Drive, Clowne, near 
Chesterfield S43 4JG or ring 0246 
811666. 

Milton Keynes & District ARS 
January gathering will reveal all on 
receivers and test equipment at the Lovatt 
Hall, Silver Street, Newport Pagnell at 
8pm on the second Monday, which is a 
regular date every month. Feb's meeting 
will deal with photo acoustics. It's D. O. 
White G3ZPA, Rose Cottage, Shenley 
Brook End , near Bletchley, Bucks MK5 
7AF. 

Glenrothes & District ARC The Club 
Room at Provostland, Leslie, Fife, at 7.30 
every Wednesday but also, unusually, at 
the same time on the third Sunday with 
talks, lectures or a demonstration . 
Nobody has been inveigled into the sec's 
job at the moment so Chairman John 
Halliburton GM4AQO at 72a Ramsay 
Road, Kirkcaldy, Fife, will help out with 
club information, which is also 0592 
266287. 

Exmoor RC New sec reporting in is 
David Jones G6CHZ. Loughrigg, East 
Street. South Molton. Devon, with 
meetings at this QTH every Thursday at 
8pm active with club station G8SSS. 
Near future plans call for RTTY facilities. 

Mid-Warwickshire ARS Note new 
meeting times for the club. 8pm on the 
first and third Tuesdays at 6 I Emescote 
Road. Warwick. instead of Mondays. So 
says Mary Palmer G8RZR of 12 Ed-
mondes Close. Woodloes Park. Warwick. 
club secretary. 

Borders ARS In fact covers both sides 
of the bo·rder. meeting on the first and 
third Fridays. with the new committee 
about to come up with a programme for 
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the coming year. Alex McCreadie 
GM 8Y Pl. 16 Fancove Place. Eyembuth. 
Borders or Eyemouth 50492 has all the 
answers. 

Cannock Chase ARS Nominated as 
the member who had done the most for 
the club in the past year. Larry Arkley 
G4HMV has been awarded the G3ABG 
trophy. named after the late John Morris. 
Meetings' every Thursday at the 
Bridgtown War Memorial Club. Union 
Street, Bridgtown, Cannock , says PRO 
J . Gregory, 22 Tower View Road, Great 
Wynley. S. Staffs WS6 6HE or Cheslyn 
Hay 4 16419. 

Barry College RS New sec is John 
Share GW30KA of 3 Uplands Crescent. 
Llandough . Penarth. S. Glam or 702455. 
who. in the 70s did ditto with the Wirral 
OX Assoc and the Wirral RS. After some 
blush-making comments 011 the new-look 
PW John says c lub considers PW as best 
market place for new members. Needless 
to say all such will be welcomed with 
open a rms. (See note later.) 

Torbay ARS Has club stations G8IUI 
and G3NJA now all cock-a-hoop after 
getting top spot on 1·8MHz in NFD and 
10th place overall. Meetings Frjdays 7.30 
at Bath Lane. Torquay. rear of 94 
Belgrave Road. are informal but you'll 
need your tie apparently for the form a l do 
on the last Saturd ay of every month . 
same time and place. RAE course runs at 
the Torquay Tech College says sec Hugh 
Davies G4DZH. 

Cheshunt & District RC An excellent 
printed guide to the club and its activities 
awaits prospective members with an in-
vite to attend for up to four weeks before 
being pestered to join! Full details of club 
officials and phone numbers all help to 
put the newcomer at her/ his ease. Other 
clubs please copy! So. it's every Wednes-
day at 8pm. Church Room. Church 
Lane. Wormley. Herts. with Jan 6 being 
devoted to nattering but the 13th is all 
about radio equipment with the 27th of-
feri ng video tapes on an Introduction to 
Am ateur Rad io and SSB HF Field Day 
198 1. Wh y not rin g Bob Gray G6CNV 
on Dane End 203 if you'd like to go 
along. 

Southdown ARS Has club station 
G3WQK quite active with meetings first 
Mondays at 7.30 at the Chaseley Home 
for Di sabled Ex -servicemen at Southcliff. 
Eastbourne. E. Sussex. Excellent club 
mag adds interes tin g items on mobile 
STD in DL-Iand and those Euro-pips 
from the paging system in DL and F just 
below 88MHz on Band 11. Drop a line or 
ring R. E. Holtham G4EKS. 2 Benbow 
Avenue. Eastbourne or 32777. 

Maidstone ARS A steadily growing 
membership is blamed on the pUblicity in 
PW! Good lectures are a big factor of 
course. witness Jan 8 when Rowley 
Shears G 8KW of KW Electronics will be 
presenting his new range of equipment. 
On Jan 22 a Mr Gibson will be talking on 
the RSGB 's amateur radio insurance 
sc heme. It 's first and third Fridays 
aro und 8pm at the YMCA Sportscentre. 
Melrose Close. Cripple Street. Maidstone. 
Kent. which includes the beginners ' 
classes with more formal meetings on the 
other Fridays. On Tuesdays there are in-
formal question and answer sessions. also 
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at 8pm. However. Graham Edy G4AXD 
is waiting to tell you more at 29 Beech 
Road. East Mailing. Maidstone. Kent 
which also hides West Mailing 841021. 
st range to relate. 

Wakefield & District RS Alternate 
Tuesdays. UGH! but you can work it out 
from meetings on Jan 12, a talk on crime 
prevention with the emphasis on vehicle 
security. and Jan 26 when there is a junk 
sale. Place is Holmfield House. Denby 

. Dale Road. Wakefield. at 8pm. All 
visitors a re most welcome says sec R. 
Sterry G4BL T. I Wavell Garth. Sandal 
Magn a. Wakefield. or ring Wakefield 
255515. 

Stevenage & District RS Still meets 
first and third Thursdays at the staff can-
teen. British Aerospace Dynamics. Site B. 
Gunnels Wood Road. at 8pm. Mem-
bership has increased by 30 in last couple 
of months so you' ll have to get there early 
if you're going to get a seat! Contact 
Steve Clarke G8 LXY at 126 Putteridge 
Road. Luton . for all the gen on meetings 
etc . Ju st to keep up your interest there is a 
computer evening on J an 7 so take yours 
a long. while on the 21 st G3WTV will 
chat on the QSL bureau. with an early 
date on Feb 4 when G4HED deals with 
the Morse code. 

Hastings Electronics & Radio Club 
Club mag Vital Spark says club meets 
third Weds at the West Hill Community 
Centre. Hastings. for formal gatherings. 
with Mondays being computer nights and 
Fridays social nights at the Club Room. 
479 Bexhill Road. St Leonards-on-Sea. 
J an 20 is down for a talk on meteor scat-
ter techniques but membership sec Paul 
Brown G80XD. 7 Scutes Close. 
Hastings. will fill in the details . 

Mid-Sussex ARS Marle Place Further 
Education Centre. Leylands Road. 
Burgess Hill. W. Sussex. at 7.30pm with 
AGM on Jan 28. Magazine Mid-Sussex 
Matters raises very important issue of 
careless talk on our bands, particularly 
on v.hJ. and u.hJ. where personal move-
ments are frequently discussed quite 
openly with other amateurs. After all, 
amateur band receivers are freely 
available to one and all , and we don't 
want to tell others when we will or will 
not be at home! If you are interested in 
the club drop a line to Jack Brooker 
G3JMB, 20 Farnham Avenue, Hassocks 
or ring him on 4965. Sorry, should have 
added that meetings are on second and 
fourth Thursdays of the month. 

Conwy Valley ARC With a 
programme of speakers until June next, at 
Green Lawns Hotel, Colwyn Bay, second 
Thursdays at 7.30pm. Highlight will be a 
visit by members of British Telecoms 
Radio Interfereoce Branch, but contact 
sec J . N . Wright GW4KGI, Eleven, Bryn 
Derwen, Abergele, which also answers to 
823674. 

Radio Society of Harrow Meets Fri-
day evenings 8pm in the Roxeth Room of 
the Harrow Arts Centre, High Road, 
Harrow Weald, Middx., with members 
enjoying spacious accommodation and 
ample seating, licensed bar at special 
prices plus coffee and biscuits. What else 
could one want ? Full v.hJ. and hJ. band 
facilities through club station G3EFX on 
informal evenings. On Jan 8 talk and 

demo on Brit Telecoms radiophone and 
paging systems with a film show on ,the 
22nd, other Fridays being informal. More 
from Chris Friel G4AUF who will res-
pond on 01-868 5002. 

West Kent ARS Alternate Fridays. 
again UGH!, at the Adult Education 
Centre, Monson Road, Tunbridge Wells. 
Kent, with informal meetings at each 
following Tuesday at the Drill Hall , Vic-
toria Road, TW. But it looks like Jan 8 
when G8CAA talks of System X and 
beyond (sci-fi or simply telephones?) with 
a lovely junk sale on the 22nd. Club mag 
QLF tells us how to use an iambic keyer 
properly, much of which was new and 
useful to me, so obviously I've been mak -
ing hard work of it! Why not ring Brian 
Castle G4DYF on Sevenoaks 56708 for 
the latest on the club. 

Braintree ARS It's the Braintree Com-
munity Centre, Victoria Street, Braintree, 
first and third Mondays and around 
7.45pm will do. Editor of club mag 
BARSCOM is Bob Willicombe who, with 
XYL Norma, is all set to take the RAE 
'ere long, spurred on by the success of 15-
year-old son David. So, who's turn is it 
for the rig tonight? Ask Norma for more 
details at 355 Cressing Road, Braintree, 
Essex. 

Barry College RS Again . Late news is 
that due to great influx of new members 
meeting times have been increased and 
are now first and second Thursdays at the 
College Annex, Weycock Cross, Barry. 
with lectures and opportunities to buy 
and sell equipment. Space has been found 
for the demonstration of amateur radio 
and allied interests. One for diary is the 
Barry Mobile Rally on May 23 at the 
Barry Memorial Hall. 

Ipswich RC Reminder of the East Suf-
folk Wireless Revival annual event to be 
held on May 30 this year at same venue. 
adjacent to the Suffolk Show ground. 
Club meetings second and last Wednes-
days in the Clubroom of the Rose and 
Crown, 77 Norwich Road. Ipswich. 
Rooms are detached from the public bars 
so nothing to stop juniors coming along. 
Talks and lectures are backed by code 
classes plus active participation in field 
events by club stations G4IRC and 
GB2IRC. Jack Toothill G4IFF, 76 Fir-
croft Road. I pswich or 0473 44047 can 
enl arge on the details . Should mention 
Jan 27 when Henry Massey G8YXP. lec-
turer at the Suffo lk College. will explain 
the RAE. . 

. Bournemouth RS Suppose I'd better 
mention this club since I imagine most of 
the PW staff are members. or ought to be 
if they are not! New venue since I last 
heard from them is the Kinson Com-
munity Centre. ·Pelhams. Millhams Road. 
Kinson. Bournemouth. first and third Fri-
days at 8pm. Secretary Arthur Bagley 
G4EKE of 8 Larks Rise. Ferndown, 
Wimborne. Dorset. awaits the postman 
with your enquiries about events and 
membership. Or you can always give him 
a bell on 0202 877945. 

North Bristol ARC Just in time. Fri-
days 7.30pm at the Self-Help Enterprise 
Centre. Braemar Crescent. Northville. 
Bristol 7. where a warm welcome awaits 
prospecti ve members. says Hon. sec. Ted 
Bidmead G4EUV. 4 Pine Grove, 
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MAIL ORDER MORSE KEYS 
FROM 

by two way 
FREEPOST 

MICROWAVE MODULES 
MMT 432/28S £149.00 
MMR 432/144R £184.00 
MMT 28/144 £199.00 
MMT 144/28 £99.00 
M MC 28/ 136 £27.90 
MMC 28/156 £27.90 
MMC28/ 144 £27.90 
MMC 144/any IF £27.90 
MMC 144/28LO £29.90 
MMC 70/any IF £27.90 
MMC 432/28S £34.90 
MMC 432/144S £34.90 
MMC 1296/any IF £32 .20 
MMC 050/500 £69.00 
MMA 28 preamp £14.95 
MMA 144V preamp £34.90 
MMV 1296/28 £32.20 
MML 144/ 1001inamp £142.60 
M M L 432/ 100 Iinamp £228.85 
MML 144/251inamp £59.00 
M M L 432/50 Iinamp £119.00 
MM2000 £169.00 
MMS 1 £115.00 

YAESU CONVERTERS 
7700 Series 

Model A 
ModelB 
ModelC 
ModelD 

ROTATORS 
Skyking SU 4000 
Hirschmann 250 
Emoto 502CXX 
KR 400RC 
AR 40 
KR 950 2A 
Rotor Bearing 

£63.00 
£69.00 
£65.00 
£66.00 

£92.00 
£35.00 

£139.75 
£92.85 
£59.00 
£50.00 
£12.00 

·AII items VAT and carriage paid. 

H K 707 Straight Up/ Down keyer £11.44 
B K 100 Semi-automatic mechanical bug £17.88 
M K 702 Up/ Down keyer on marble 

base 
MK 702 Manipulator 
MK 704 Squeeze paddle 

£22.43 
£22.43 
£14.38 

MK 705 Squeeze paddle on marble 

EKM 1 A Morse code practice oscillator £8.63 
MK 1024 Automatic memory keyer £135.13 
EK 150 Semi/Automatic keyer £74.75 

LINEAR AMPLIFIERS 
2M10-80P 144MHz 10Winput!80W 

output with 9dB preamp £138.00 
2M25- 150P 144MHz25Winput!150W 

output with 9dB preamp £184.00 
2M10-150P 144MHz 10W input!150W 

output with 9dB preamp £209.88 
2M3-150P 144MHz3Winput!150W 

output with 9dB preamp £209.88 

G. WHIP Mobile Antennas 
Tribander 10-20 Slide 
L.F. Coil 40/80/160 MTS 
L.F. Whip Telescopic 
Multimobile 10-20 Auto 
M/ Mobile Coil 40/ 80/1 60 
M/ Mobile Whip Telescopic 
Flexiwhip 1 OM Mast 
Fi\Nhip Coils 40/ 80/ 1 60 
Base Standard 
Base Heavy Duty 
Extenarod 

UNADILLA/REYCO 
Antenna Traps-
Precision moulded coil forms stain-
less - hardware - Aluminium tube 
irridit finish - Coated aluminium 
wire. Fully waterproofed. 
Available 7/14/21 MHz £12.99 

W2AU SALUN 
3.5/ 30 MHz 2.5 Kw with Lighting 
Arrestor - Suitable Vees. Yagis. 
Doublets. Quads elc. £12.99 

£25.88 
£6.56 
£4.26 

£30.48 
£6.56 
£4.26 

£18.11 
£6.56 
£6.00 
£6.50 

£12.00 

FDK Multi 700EX 
£199.00 

FDK Multi 750E 
£299.00 

Send 50pforour 
bumper bundle 

literature 

No Quibble Guarantee 
Same Day Despatch 
All Items Advertised 

SHURE MICS 
201 Hand ceramic omnidirectional 

high impedance £14.49 
202 Hand ceramic noise 

reducing high impedance £15.18 
401A Hand controlled magnetic 

high impedance £16.56 
401 B Hand controlled mag. Iow 

impedance (200 ohms) £16.56 
444 Desk adjustable height 

controlled magnetic £32.43 
526T Desk controlled response 

transistor preamp £39.33 

DAIWA 
CNA 1001 AutoATU 200w RMS £128.00 
CNA 2002 Auto ATU 1 Kw RMS £185.00 
CN 620A RF Power Meter 1.8 to 150 Mhz 1 Kw 

£49.99 
CN 630 RF Power Meter 140-450 Mhz 200w 

£69.00 
SR11 Scanning Receiver £49.00 

STILL HELPING WHERE IT 
HURTS 

Here's a list below to make buying easier for you -
Work it out yourself- You'lI see -It really is easy! 

.. And guaranteed for two years" 
List 12 Pay-

Product Price Deposit ments 
Yaesu FT9020M £885 399 £40.55 
Yaesu FRG 7700/S £329 £139 £15.89 
Yaesu FRG 7700/ M £409 £180 £19.01 
Yaesu FT 1 01 ZD/ FM £665 £300 £30.41 
Yaesu FT 101ZD/AM £650 £275 £31.29 
Yaesu FT 1 01 Z/FM £590 £250 £28.27 
Yaesu FT 101Z/AM £575 £225 £29 .15 
Yaesu FL21 OOZ £425 £185 £20.08 
Yaesu FT1 £1295 £600 £57.91 
Yaesu FT 480R £379 £185 £16.18 
Yaesu FT707 £569 £230 £28.27 
Yaesu FT290 £249 £120 £10.82 
Standard C78 £219 £99 £10.04 
Standard C58 £247 £107 £11 .69 
ICOM 730 £574 £250 £27.00 
ICOM 720A £883 £400 £40.26 
ICOM290 £366 £166 £16.67 

If you don't like easy payments call us anyway 
for price. 

STANDARD 
C8800 2m. Tcvr 
C7800 70cms Tcvr 

£252.00 
£275.00 

Choose your AMTECH here 
Amtech 100 Mobile Match £16.95\ 

£29.95 
£43.95 
£24.90 TRONIXPSU 

British made. 5 amp constant. 
7 amp surge. fully regulated and 
protected. £27.90 

ICOM IC 730. All bands lO-BOm in-
cluding 30m. l7m and 12m. 1 OOw RF out 
and 40w AM. Twin VFO. digital ,eadout. 3 
speed tuning down to 10Hz. Dial lock. 
RIT. N.B. and Switchable Preamp. See list 

forH.P.detail!.". 

SWR/RF POWER METERS 
SWR 25 3.5/1 70 MHz £12.94 
LEADER LPM 885-HF 1 Kw £58.00 
HANSON 3.5/1 50MHz 200w 

REECE UHF 74144/432 
HANSON FS 500H 

1.8/60MHz 2Kw 
OSKAR SWR 200 

3.30 MHz2Kw 

£28.75 
£16.28 

£67.85 I 
£40.00 

Amtech 200 Random Wire ATlJ 1 0-160m 200w pep 
Amtech 300 Random and Coax Fed ATU 300w pep 
Amtech CW 250 - The most outstanding CW filter available 
Amtech Channelguard - A plug in device to eliminate those 

unwanted stations Decoder 
Sender 

Amtech FM7: FM Demodulator for FRG 7 

ANTENNAS 

£15.25 
£7 .25 

£11 .90 

Wide range in stock including JAYBEAM - HYGAIN - GOTHAM - TELECON 
-HOKUSHINetc. 
Bantex 5/ 8 whip complete antenna 
Bantex tw whip complete antenna 

£8.99 
£3 .50 

- - - -

AMCOMM SERVICES (PW1), 
FREEPOST, 

HARROW HA2 OBR. 

Please send me ... ................................................. .. .... ......................... . 

Goods by return post. 
1 

at ....... .... .. ........................... ....... .... ...... .... ... enclosed cheque/ P.a. for 
(All items in stock at time of going to press). I AMCOMM SERVICES 11 ........... : : ........................ ..................... orchargemYVISA/ACCESS 

................. ....... ... ................... ..... ........................................................ 
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. 

Telephone: 01-864 1166,01-4229585 
Opposite South Harrow Tube Station on Piccadilly Line 

Showroom Opening Hours 
Tuesday to Saturday 9-5.30 

Sunday by Appointment 

All items over £ 1 00 
available on easy terms 

at List Price 

Practical Wireless, February 1982 

Name ....... .. .................................................. .. ... ... ..... .. .............. ........... .. 

Address .. .... ............. .. ..... ...... ................... .. .................................. .. .. ..... . 

L ..... := ..... ::.:.:: ... .. ... = ...... = ..... .:.::.:.:. ..... = ..... .:.::.:.:: ..... =. 
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SPECIAL! 
THE CB ANTENNA 

THAT WOR KS WELL 
ON 10 METRES 
Hy-Gain SILVER ROD 

1/2 WAVE OMNIDIRECTIONAL 
BASE STATION ANTENNA 

The Silver Rod omnidirectional 40-
channel Base CB Antenna has short, 
curved radials for easy installation in 
even the tightest spaces. RF energy is 
fully decoupled from coax and support 
for low SWR and maximum talk power. 

Features rugged aluminium construc-
tion. Vertically polarized. The Silver 
Rod develops its 3.8dB transmitting 
gain through pattern compression, 
creating a lower angle of radiation . 

Matching transformer provides DC 
ground, resulting in lower residual 
noise level - as much as 20dB below 
an ordinary antenna. 

• 17'8" tall with short, curved, 
space-saving radials for full 1/2 
wave performance 
• R F energy is decoupled from coax 
and support for low SWR 
• Rugged · aluminium construction 
featuring taper swaged tubing 
• 4dB gain derived from pattern 
compression and low radiation angle 
• DC ground for draining precipita-
tion static 
• Supplied with 10m instructions 
added. 

(Mounting mast not included) 

SPECIAL PRICE 

£20.00 
inc. VAT 

Securicor Delivery £5.00. 

RADIO SHACK LIMITED 
188 BROADHURST GARDENS, 

LONDON, NW6 3AY 
TELEPHONE 01-624 7174 

TELEX 23718 

Just around the corner from West Hampstead Station 
on the Jubilee Line. 
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M&B RADIO 
INVERTED 
VEE DIPOLES 

ONLY £32.00 

MU L TI BAN D 10-11-1 5-20-40-80 meters 
• 2kW Handl ing Power 
• Heavy Duty Stranded Non-corrosive 

& Plastic Coated 
• Total Length 26 meters 

RADIATION 
DETECTOR ONLY £2.70 

COMPLETE WITH INFORMATION 
• Metal Cased • Quartz Fibre Type 
• Contains 3 Lenses • Only the Size of a Pen 

DETECT RADIATIONS BEFORE IT IS TOO LATE 

C··· ,;;,····'O· . . .' ffij . : - -- - -- - . - - -'- . - R 
.r • , . _,_ . - :" 

BOSCH 2·5kV 40uF Capacitors £8.00 VAT & P&P extra 
LED Displays SND70 tin. common cathode 25p VAT & P&P extra 
12 VOLT 4 pole continental type relays 50p VAT & P&P extra 
WAVEGUIDE type 161ft. sections copper type £5.00 VAT & P&P extra 
WAVEGUIDE square flanges £2.75 VAT & P&P extra 
MINIATURE type uniselector £1.50 VAT & P&P extra 
MINI-REGULATED PSU's 5-0-5 volts, 7·5-0-7 ·51 ·5 amp. 

£3.50 VAT & P&P extra 
ORDERS SENT ON RECEIPT OF ORDER 

M&B RADIO 86 BISHOPSGATE STREET 
TEL (0532) 35649 LEEDS LS1 4BB 

N\YERS RESE,t.\RCrt 
Synchronous Detection 
Radio Receiver Module 

* All RF processing by Plessey SL 600/1600 range * Demodulates any AM signal in the range 200kHz to 20MHz * May be used as an IF strip or a complete receiver * Ultra fast 'intelligent' AGC with audio levelling * 1 mA 'S' meter output * Tantalum & monolithic ceramic capacitors and 1% resistors 
throughout * screen printed earth plane board * Advanced alllC design * User selectable sig/noise or sig level muting * DC operated audio gain and muting level * Ultra stable performance - non critical supply volts or 
temperature * Easily modified for SSB/CW * May be used as direct conversion receiver 

£1.00 in the post brings complete data package (circuitry -
user notes -le data) 

The size of the module is 8.5 by 10cm 

COMPLETE TESTED MODULE ............... £54.95 
KIT FORM MODULE ................................. £39.95 

(Both inclusive of VA T and post and packing) 
As described in detail in last months P.W . 

MVERS ELECTRONIC RESEARCH 
Customer Services Division, 
145a Ashley Road, Hale, 
Altrincham, Cheshire WA14 2UW. 
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Northville. Bristol BS7 OSLo bemoaning 
the continuing absence of Chairman Er-
nie G2DWI due to a spell in hospital. Get 
well soon. OM. 

OX Time 
Jim Dunnett of Prestatyn. Clywd. 

spends a lot of time with his SRX-30 and 
Creed 78 page printer on the RTTY fre-
quencies printing out such as Y34 YO on 
7MHz. EC2XI. NI NBK. UK2BAB. 
4N7NS and 4X6CV on 14MHz. and 
KA9EDK . KB9IS. VE2JR on 2IMHz. 
Many Americans on 28MHz were sup-
plemented by TR8WR and YB2AG. In 
the C.w . mode Jim found FY7YE. 
HKOBKX on San Andres. 
KP4KK/DU2. and MIC on 21. with 
XE2KF and ZSIXR on 28MHz. 10m 
band has been good for Jim of late. often 
finding it chock full of stations. 

In Gower. Swansea. the CRI 00 of 
Philip Morris aided by a 40 metre-long 
wire and a 40m dipole ranged between 10 
and 160m on s.s.b. Working backwards. 
he found EA8AK and EA9EU plus 
4X4NJ and W2HCW on 160m s.s.b. 
ZL2BT. 4S7MX. FPOGAQ and 6W8HL 
on the 80m band. Catches of note on 
40m were ZD7HH and P41C while 20m 
produced J28DM and lovely KC4USV. 
ending with FK8DH. YJ8NMP and 
5WIDQonl5mandFROFLOon 10m. 

From David Warr (Weymouth) comes 
news of the Safari Net around 21·290 
M Hz starting at 1830Z enabling him to 
log some fine catches like FPOGAP on St 
Pierre Is with GAQ at the same QTH . 
HSIANN. J3AH. KH6CF. S83H. 
TR8BJ. G3AAE/VP9 and 7P8BX. On 
10m. David found HV3SJ. 5H3TN and 
9Q5 F L. The 20m band prod uced 
VP2KAL. 3XIZ and 8RIRBF with sole 
VU2NKR of note on 40m. David uses a 
newly -acquired FR -50B and a ZL-special 
cut for the ISm band. 

John East of Highworth. Wilts. is still 
breaking records with his remarkable 
HAC three-transistor t.r.f. receiver ac-
quiring a coil for the lO and ISm bands 
finding such as KX4S. VU2R YL. 
JH8BJG on ISm and JX7FD; ST2FF. 
VU2UGI and 8P6T on the 10m band 
with a 9 metre-long wire. The old 20m coil 
provided C07 AM. FK8CR. KX6QX on 
the Marshall Is .. YI I BGD who wants 
cards to PO Box 5864 Baghdad. 3X I Z 
and 8R I RFB. all in spite of a bout of 'nu. 
Needless to say. John gets clobbered by 
every passing C Ber! 

From Wadhurst in E. Sussex comes 
Rob Gibson and his FRG-7 plus fan 
dipoles for 10. 15 and 20m in the loft. 
Nevertheless, he managed SH3TC, 
6YSSH, C6ANU , FPOGAQ, 
G3MUV JD I BAE on very rare 
Ogasawara Island, P29FV, VK9NYG on 
the Cocos Is and VP8ADR in the 
Falklands on lOm. Some good ones on 
ISm included 4S7VJ/SN21 for a strange 
one, 5R8AL, 6W8KA, A22DC. 
HM I KR, TR8DX and VP8ADR. The 
20m band gave up AH8A on American 
Samoa, KH6DQ, VK9NS, VR6TC and 
YIIBDG. 
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Jon Kempster of Berkhamsted, Herts, 
BRS4S20S, is now safely ensconced in 
his new school where his studies include 
computers . His log shows such as 
SVOBV /SVS who wants cards to PO Box 
S64, Athens, VP2NFW, VP2KAA, 
8P6MH, and K6HNZ/Cn for 14MHz. 
On 21MHz he caught S8SH, VP9AD, 
SZ4NQ, FROFLO and HBOBHA with 
28MHz showing up with N6KT/HKO, 
6W8AR , D4CBC, FG7AR/FS7 , 
SV IIA/8 reputedly on Corfu, and 
VY I CJ in the Yukon for a strange one. 

BRS48S44 is John Hayes of Edmon-
ton. London N9. who sports an FRG-
7700 and FRT-7700 a.t.u. plus Datong 
FL2 filter and a long wire. He warns that 
the STOAT on lOm is a phoney. John 
says much of his DX was logged using 
headphones. What else? His long list held 
such as CSAEG, C3IMF, EP2TY, 
HMOK. J3AH. MIC. P29NAB, SVIDX. 
TA I AB. V2AS with cards to PO Box 
SSO. St Johns. Antigua. plus V3ME, 
VK9NYG. VPSWJR, VS6IC. XT2AU, 
all on 10m s.s.b. On ISm PZ I AN 
showed up with YAICP. 
G4HZI/P/SN21 (whew!), and 
UM8MAA . Goodies on 20m were 
AP2SQ. KL7LI. and VP9V. Lower down 
on 40m. John copped JX7FD. KG4KK, 
8P6K K. And CSACJ came up on 80m. 

The Trio R- I 000 and 20 metres of wire 
in the loft have kept Archie McGrath 
(Ramsgate) busy. mainly on 21 and 
28MHz copying s.s.b. such as VP2KAC, 
FPOGAQ (QSL to K8CJK). VP2VD. 
AAIQ. HVICN and YB2BJM on 21 and 
J28DL. ZS6LW, TAISC plus HP6T 
working on 28 . From Edinburgh. Anne 
Edmondson B RS4 728S finds time to 
drop a line on her activities. which seem 
to be concentrated on getting ready for 
the RAE. but gets carried away a bit 
when digging too deep into the RSGB's 
VHF/UHF Manual! Although expected 
to be chopped in the current economy 
drive. a local RAE course has now got 
under way so Anne is very pleased. She 
was angry with herself recently. missing 
C020M and KC4ST on the Arabian 
Net. by falling asleep. but it was 0430! 
However. in more social hours Anne was 
able to log AJ I L. FPOGAQ. JYSZM, 
V2AU (Antigua). YK I AA. SNOFCA 
and 6YSMJ on her Realistic DX200 and 
9 metre-long indoor wire on 20m. 

Dave Coggins (Knutsford. Cheshire) 
and I are both nutters when it comes to 
wildlife. so we seem to have more to say 
on that than on amateur radio! He's hop-
ing to send his Labrador up his highest 
tree with one end of his 40 metre-long 
wire in her mouth! One way. I suppose. 
Dave ranges from IOta 160m on his 
FRG-7700 and matching a.t.u. plus a 2-
element delta beam on ISm and 20/40m 
W3EDP. finding G3MUV/CEO on 
Easter Is.. JT I KAI in Mongolia , 
KH6DX. UKOFAP on Sakhalin Is. , and 
8R IJ on 10m. with amazing goodies like 
FK8DH. FROFLO. HKOFBF, KL7U, 
TI9FAG on Cocos Is .• VU2YK, YJ8RG, 
ZD7HH. ZS6BPL and SN9ACO/8 all 
on the 40m band. Much the same on 80m 
where it was FPOGBG, HC I MD/S, 
HP3FL (PO Box 76, David, Panama), 
N6YK/VP2A. OE2VEL!KH6. XEIAE 
and ZL2BT. Still onwards, or is it 

downwards. to 160m for EA3 VY. 
OHOBH. and OHONA on c.w .. and a 
good one in 4X4NJ. an old timer on Top 
Band. plus many Europeans. 

In General 
From Crowthorne in Berkshire AlIan 

Stevens seems to have got hooked on the 
2m racket listening to repeaters and 
things on his new Wolfsen 1200. but I 
don't suppose it will last! Foreseeing the 
rapid exhaustion of the current G6 + 3 
calls Allan is wondering what the next 
series will be and reckons the "M" or 2A 
to 2Z blocks ought to cause a few pile-
ups if they were to be introduced. At 
least it would make the humble "G" 
feel wanted, for a change. 

An interesting letter from house-bound 
BRS42979 Peter Lincoln of Aldershot, 
Hants. who thought that my comments 
on the limited value of reports from 
SWLs seemed to relegate them to second-
class members in the hobby. This is not 
so, of course, but merely a practical ap-
proach to an unfortunate trend in 
amateur radio. Peter is only 36 but . 
already retired through ill-health. He is 
not entirely without knowledge of the 
electronics world and I have perhaps en-
couraged him to have a go at the RAE, 
for which he can take the exam at home, 
as well as the code test if necessary. He 
may have problems with neighbours 
when it comes to transmitting, but I'm 
sure the RAIBC will be able to assist, 
come the great day. 

Adrian Oates G4MOU of Chester 
may be redundant and not so young but 
he won't lie down! He remembered 
amateur radio from his early days so sat 
and passed the RAE last December and 
has now overcome his nervousness on the 
air with c.w. He has also turned to 
another past achievement, that of 
printing, and handles QSL cards 
among other lines. Good luck OM, you 
deserve it. 

D. L. Broadley (Frame, Somerset) 
read of Bill Rendell's exploits in re-
juvenating an old HRO. so dragged out 
one he had acquired in Aden in 19S0, 
changed every resistor and fixed 
capacitor and was staggered by the 
results. He added a digital frequency 
readout module after cutting a suitable 
slot in the panel, no mean task! So he is 
all set to send me the odd log very soon, I 
hope. It's all your fault , Bill! 

From Armagh, N. Ireland, H. Irwin 
GI8ROJ sent me a copy of a letter coun-
tersigned by GI4FFL, GI8RLE and 
GISMPS, addressed to our esteemed 
Editor, in which they support my "totally 
justifed comment" in the September issue 
of PW concerning repeaters on the v.h.f. 
and u.h.f. bands. Hope the Editor finds 
time and space to publish it in toto. At 
least I know now that I'm not alone in my 
views! 

Cheers for now, and don't forget the 
ISth of the month deadline for any infor-
mation intended for publication. Once 
again VERY HAPPY NEW YEAR to 
each and everyone of you, and keep 
those letters and club reports coming. 
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George Boorer (ZL3PN) who lives in 
Timaru New Zealand has sent me a copy 
of his article Listening to the Eclipse of 
the Sun which appeared in the September 
issue of Break In of the NZART. The 
article describes some radio experiments 
conducted by George during a total 
eclipse of the sun which occurred on 
February 5th 1981 and the part that is of 
interest to us is his monitoring of an avia-
tion beacon. "My FRG-7 was left run-
ning on an aviation beacon just above 
1600k Hz. This beacon is located not too 
far from Timaru, is very strong at night, 
but not receivable in daytime during sum-
mer," writes George. 

Then follows a sequence of events 
starting at 0830 when the beacon was just 
detectable, by 0920 it was S9, by 0930 
the broadcast band (medium wave) was 
full oC stations " a mini-night on the 
broadcast band in mid-summer during 
daylight. " By 1000 all the broadcasters 
had gone. 10 15 saw the return to normal 
sky conditions and by 1030 the beacon 
was not detectable. " February 5th 1981 
had started again . The D layer was back 
in place." 

A striking experiment that 
demonstrates clearly how much we de-
pend on solar radiation for our radio 
communications. It will be 1999 before 
we have an eclipse of the sun in the UK 
but there is. no need to wait that long. As 
sunset approaches every day the medium 
wave gradually fills with stations. Why is 
this and what is the D layer? 

Medium Wave Propagation 
During the daytime any signals to be 

heard on the medium wave will have 
reached the receiver by means of the 
ground wave. This ground wave follows 
the curvature of the earth and the dis-
tance it will travel depends on the nature 
of the terrain over which it passes. Signals 
will travel further- (are attenuated less) 
over water than over land. I had an exam-
ple of this last summer while holidaying in 
SW Scotland. My local radio station 
BBC Radio Merseyside came roaring in 
on a car radio near Stranraer but was in-
audible at Carlisle. One path was over the 
sea, the other over land . 

What about the sky wave? In dayl ight 
the lowest layer of the ionosphere that is 
of interest to us is the D layer. It is a 
region of rarified gas some 60km to 90km 
above the earth 's surface which is kept in 
an electrified condition (ionised) by ultra 
violet light from the sun. The D layer ab-
sorbs signals in the medium wave band. 
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As darkness approaches the D layer dis-
appears and signals from medium wave 
stations now penetrate higher into the 
ionosphere where they are bent back to 
arrive at the earth at distances up to 
2000km from the transmitter. This is the 
maximum distance for a single hop for E 
layer retlection. When the signal comes 
back to earth it can be retlected back to 
the ionosphere for a second hop and 
so on. 

In short, it is the D layer that prevents 
daytime DXing on the medium wave. At 
night or during an eclipse of the sun, the 
D layer disappears and then we are in 
business. 

Breakthrough 
" All over the lower part of the medium 

wave broadcast band I am plagued with 
Morse signals from Radio Scheveningen 
that are so strong that they even drown 
the stronger signals such as BBC2" writes 
P de Man (PEIDMN). Our reader lives 
near Leyden in Holland only a short dis-
tance away from the coastal station at 
Scheveningen. 

What seems to be happening is that 
very strong signals from the coastal 
transmitters, on frequencies lower than 
the medium wave, are forcing their way 
past the selective tuned circuits in the 
radio receiver. As the receiver is tuned 
away from the I.f. end of the band it 
becomes more difficult for this 
breakthrough, as it is called, to · occur, 
hence the problem is confined to the low 
frequency part of the medium wave band. 

What can be done about it? A direc-
tional antenna such as a medium wave 
loop could be used to null out the of-
fending QRM. Tune the loop to the sta-
tion you are listening to and rotate it until 
the QRM disappears. The snag with this 
cure is that broadcasts in the same direc-
tion as the QRM, or its reciprocal , will 
also be nu lied out. In a similar way one 
can make use of the directional properties 
of the receiver's internal ferrite rod an-
tenna (if one is fitted). Simply rotate the 
receiver till the QRM disappears. 

r--- -- ------, 
I I 
I Resonates at I 
I frequency 
I of QRM I 
I I I 

(. -----
antenna socket 

Fig. 1 : Wavetrap 

Can you use a filter? asks our reader. 
Yes you can. Provided the receiver does 
not have an internal antenna of its own 
yo.u can insert a wavetrap in series with 
the lead from the external antenna. The 

wavetrap is just a parallel tuned circuit 
(Fig. I) which is adjusted to resonate at 
the frequency of the QRM. The values of 
the inductor and variable capacitor will 
have to be found by trial and error but a 
long wave antenna tuning inductor and a 
470pF variable would be a good starting 
point. The wavetrap should be placed in-
side a metal box which is connected to 
earth. It is easy to adjust the trap. Turn 
its tuning knob until the QRM is reduced 
or disappears. Has anyone experience of 
suppressing breakthrough? 

A pennant from Radio Bilbao which 
is on 990kHz 

France Inter Time Signals 
My reference to the one second pulses 

on the two megawatt French long wave 
station on 164kHz in the October issue 
prompted an interesting and informative 
reply from reader M. A. Kirk of Geneva. 
To quote from his letter, "The French 
time code is transmitted by phase 
modulation and was demonstrated at the 
TELECOM-75 exhibition in Geneva in 
1975. Since March 1980 France Inter's 
2MW 163 ·84kHz transmitter has been 
carrying the signal for 24 hours a day 
except for a few hours for maintenance 
on the nights of Tuesdays and 
Wednesdays-the information is phase 
modulated and a logic I is represented by 
two 25ms pulses at lOOms intervals and a 
logic 0 by a single 25ms pulse. The code 
is the same as that used by the DCF77 
transmission at Maintlingen." 

According to the World Radio and TV 
Handbook 1981 page 533, Mainflingen 
(West Germany) gives " coded transmis-
sion of the number of minutes, hour, day , 
day of week, month and year" . So, not 
only does our 2MW broadcast transmit-
ter radiate second pulses, it also contains 
coded information giving the date and 
time as well. If you have not yet heard 
this transmission then tune to 164kHz 
(I 829m), switch on the bJ.o. and you 
can't miss it. 
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Readers' Letters 
Regular readers will remember the 

problem that some m.w. DXers have 
had with the OX 160 communications 
receiver. It has its own ferrite rod antenna 
for use on the medium wave and this may 
be mounted internally or externally at the 
rear of the receiver. This of course pre-
vents one using a medium wave loop with 
this receiver nor is it feasible to try the 
usual dodge of mounting the receiver at 
the centre of the loop and rotating the 
loop and receiver together, relying on in-
duction between the two. The set is too 
bulky and heavy for that. Remembering 
that the ferrite rod antenna is also direc-
tional Ted Jones (Woking) bought a four 
wheel trolley. " With the DXI60 on top 
and placed by the window I can 
manoeuvre the trolley for nulling out sta-
tions on medium wave." An ingenious 
and practical solution. 

Using a Grundig Satellit 1400 with 
internal antenna Simon Hamer of New 
Radnor managed to pick up Oslo Univer-
sity Radio on 1314kHz after sign-off of 
NRK Stavanger. The time was 2303 on 
7th October. Simon recognised the theme 
tune of the station as it had been played 
by Sweden Calling DXers the previous 

The 120 metre tropical band seldom at-
tracts much attention mainly I think 
because it is so difficult. Few DXers have 
ever heard anything on 120 metres and a 
word of warning for those who may be 
tempted to try comes from reader M. 
Jansen of Hoek in the Netherlands. Sta-
tions heard on 120 but not identified 
could be second harmonics from broad-
casters on the medium wave. A second 
harmonic is a spurious emission from a 
transmitter on twice the normal fre-
quency and a third harmonic is a spurio 
on three times the fundamental. Broad-
casting stations do their best to suppress 
harmonics but it is difficult to prevent the 
radiation of a few watts of harmonics 
from a high power station. Our reader 
has found several harmonics on 120 
metres while testing a new homebrew 
receiver which he has built especially for 
the tropical bands. If you suspect you are 
listening to a harmonic then search for 
the fundamental on the medium wave. 
Second harmonics on 120m would come 
from stations transmitting between 
1150kHz and 1250kHz and third har-
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day. According to Sweden Calling DXers 
both Oslo and Trondheim universities 
have been using it and Bergen University 
Radio has applied to use it during March 
1982. 
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monics from stations between 767kHz 
and 833kHz. Divide the frequency of the 
suspected harmonic by 2 or 3 to find the 
fundamental. 

Control Points 
Our reader in the Netherlands goes on 

to say that it is possible to OX on the 
tropical bands during daylight. "Here in 
Holland many serious DXers receive In-
donesian stations on both the 60 and 90 
metre bands during the afternoon in win-
tertime around 1400-1500 hrs GMT." 
Yes it is the same here in the UK and the 
reason is that it is only necessary to have 
darkness on part of the path from 
transmitter to receiver ; the part between 
the control points . This of course raises 
the question, what are the control points? 

Control 

Dial Search 
This is the name of a rather useful 

booklet produced by George Wilcox of 
Eastbourne. It is a listeners' check list of 
European radio stations and is in three 
parts. There is list in frequency order of 
what can be heard , including the language 
used, on each channel of the Geneva 
Plan which covers the medium and long 
waves. There is a section on v.hJ. and 
there is a map based on Eastbourne 
which gives the bearing of a large number 
of European broadcasters. The map 
shows the direction to point your radio 
for the best reception of any of the loca-
tions marked on it. Instructions are given 
that enable the reader, with the aid of a 
protractor, to change the bearings so that 
they apply to any other location in 
Europe. 

Dial Search will help listeners to find 
British and European broadcasters on the 
long wave, medium wave and v.hJ. It 
costs £0·80 plus £0 ·20 postage in the UK 
or six IRCs abroad and is obtainable 
from George Wi\Cox , 9 Thurrock Close, 
Lower Willington, Eastbourne BN20 
9NF. 

Fig. I, which is not to scale, shows 
how a signal travels from a distant 
transmitter, via the ionosphere, to our 
recei ver. I n the case of the freq uencies 
used for the tropical bands it is necessary 
for the two control points shown to be in 
darkness otherwise the radio signal will 
not be returned to earth. The control 
points shown assume that the signal is 
reflected . In practice it is refracted and 
follows the curved dotted line below the 
control points, but the principle is the 
same. 

Signals coming from the East will fade 
in before sunset at the receiver and will 
fade out after sunrise at the transmitter. 
Signals from the West will fade in before 
darkness reaches the transmitter and they 
will fad e out after sunrise at the receiver. 
The effect is more pronounced in midwin-
ter than at other times of the year. The 

Control 
nt 

Fig. 1 
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sun is at a lower altitude, it ascends and 
descends at a shallower angle, twilight is 
longer and the period when DX can be 
heard in daylight is longer. 

How far away are the control points? 
For the E layer (medium wave DX) the 
maximum distance for single hop reflec-
tion is 2000km and the control point ob-
viously is at half this distance which is 
1000km. For the F layer single hop 
reception cannot exceed 4000km and the 
corresponding control point is 2000km. 

It is roughly true to say, when DXing 
on the medium wave or on the tropical 
bands, that there must be a path of 
darkness between TX and RX and it is 
onl y in mid -winter that any error 
becomes apparent. It is on the higher fre-
quencies where the control points have to 
be in day light that one really has to take 
account of them. The path from the UK 
to South America for example is open on 
the 19m and 25m bands for several hours 
after UK sunset because the control 
points, unlikely as this may seem, are still 
in daylight. 

Radio New Zealand 
Broadcasts from Radio New Zealand 

seem to have a fascination for listeners in 
the UK. Indeed it is an achievement to 
pick up RNZ at all as the transmitters are 
low power, only 7·5kW, and the broad-
casts are not beamed to Europe. Local 
time in NZ is 13 hours ahead of us (they 
are on summertime at the moment) and 

. since the best time for reception in the 
UK is around breakfast time one gets the 
feeling of listening into the future, to 
events of the day to come. 

Pennant from Radio New Zealand 

RNZ have sent me a copy of their 
current schedule of short wave services 
which covers the period 25 October 1981 
to 6 March 1982: 

Pacific Service 

1700-2030GMT 
2045-05 30G MT 
0540-1115GMT 
I 700-2005 GMT 

11·675MHz 
17·86MHz 
11·945MHz 
9·54MHz 

Australian and NW Pacific Service 

2015-0715GMT 
0730-1115GMT 

15·485MHz 
11 ·96MHz 

RNZ has a DX programme called 
New Zealand Calling which lasts for half 
an hour and is broadcast on the first and 
third Monday of each month on the 
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Pacific Service Frequencies and at 
0215GMT on the Australian and NW 
Pacific Service at 0915GMT. " DX 
reports must be accompanied by four In-
ternational Reply Coupons if QSL 
Verification cards are required" writes the 
station who go on to say that "interesting 
information about the areas in which we 
are received and the people who listen, is 
also appreciated." The station does not 
operate a general mailing list but requests 
for frequency and programme details are 
welcomed. 

QSL Card from New Zealand 

P W reader Simon Hamer of New Rad-
no r has become- a regular listener. 
" Thanks to your help, RNZ has been 
coming in regularly since I first logged it 
on Sunday 20 September". The receiver 
is a Grundig Satellit 1400 and 20 metre 
long wire and the best frequency is 
15·485MHz at 0715. " I find RNZ's 
Book Review Programme aired at 0730 
on Sundays very interesting" concludes 
Simon who thinks the station is a very 
welcome visitor to New Radnor. From 
Waltham Cross comes another report of 
RNZ on 15 ·485 , this time at 0440 with a 
commentary of a rugby match. The 
receiver used by T. W. G. Elsenham is a 
vintage CR-100 which he has modified 
and he uses it with the outdoor TV an-
tenna. 

Readers' Letters 
Another letter from New Zealand, this 

time from 16 year old Martyn Barnes, 
who is a student at college. He lives at 
Lower Hutt which is located NE of 
Wellington. His receiver is a new Sanyo 
stereo_ cassette/radio M7700K. "Its small 
size however does not seem to diminish 
its ability to receive stations on its two 
short wave bands. It tunes through the 
120 metre band up to the 13m band". 
DX heard on the tropical bands includes 
Radio Colosal in Colombia on 
4 ·9 45MHz , Solomon Islands on 
5 ·02MHz and Radio Vanuatu at Port 
Vila (formerly New Hebrides). The fre-
quency of the latter was not mentioned 
but Radio Vanuatu broadcasts on 
3·945MHz and 7·26MHz. Welcome on 
board Martyn, hope to hear from you 
again. 

Colin Brooke's QSL from WWVH 

Colin Brookes moved from Blackpool 
to RSA in 1979 and he says it took some 
months to readjust, as the transmitter 
directions and times are totally different. 
Colin gets fair reception from Brasil on 
15·28MHz and 17 ·8 IMHz, R. Nacional 
Bogota in Colombia on 11· 79MHz but 
so far HClB has eluded him. WWVH 
Hawaii comes in well and he wonders if 
this might be the station heard by Alan 
Proctor (September issue). 

Broadcasts Heard 
A fine log of interesting DX comes 

from Jim Edwards who lives at Bryn near 
Wigan . With his R- IOOO, 60 metre-long 
wire and a.t.u. he pulled in Radio Clube 
Rondonopolis Brasil with a weak signal 
at 0100 on 2·48MHz in the 120m-band 
(quite a catch), ABC Melbourne on 
6·15MHz at 2100, Ibadan Nigeria on 
6·05MHz at 2205, Gansu China on 
6·155 at 2200, Xinjiang China on 6· 12 at 
2310 and Action Radio Guyana on 5·95 
at 0255 in English. Rich Lewis, Louth in 
Lincolnshire, uses the well known FRG-7 
with a 19 metre-long wire and he reports 
hearing Seoul in the Republic of Korea 
on 6·48MHz at 2003 . Paul elements 
(Seaford) used an Eddystone 730/10 with 
a 6 metre-long wire outside the window to 
listen to Radio Internation Brasil on ap-
prox 17·86MHz at 2100. 

Reader A. N. Mead is a newcomer to 
the short waves. He recently purchased a 
Realistic DX200 which he uses with a 25 
metre-long wire. In the first few days he 
picked up Radio Nacional Brasil on 
16·128MHz at 1945, Israel on 15·415 at 
2100, H Cl B the Voice of the Andes in 
Ecuador on 21 ·48 at 2130, Radio Nigeria 
on 15 · 12 at 0630 and All I ndia Radio on 
11 · 155 at 2045. 
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G4JOT 
HARVEY EAST LONDON HAM STORE G8NKV 

DAVE 

H LEXTON LIMITED 191 FRANCIS ROAD LEYTON E.10 
• TEL 01-558 0854 TELEX 8953609 lEXTON G 

RADIO & ELECTRONIC ENGINEERS ENGINEERS AVAILABLE ON THE PREMISES 

MAIN (UK) SERVICECONTRACTORTO HITACHI SALES (UK) LTD 

EXCLUSIVE TO US IN THE UK.1kWinput 600W ssb 350FM 2MTR LINEAR!! 
BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W-25W. RADIAL BLOWER. 
LED's FOR READY, TX, OVERLOAD. PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4 x 150A OR 4Cx250B OR 4C x250R. 
ELECTRONIC PLATE CURRENT FUSE - NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE : H.88mm, W.318mm, D.375mm. FROM £300.00 
D 70C 70cms. lOW in - 200W out £489 
D 200S 2mtr. 1 kW p.e.p. ssb. (650 FM) £599 
D 200 2mtr. 500W p.e.p. ssb. (400 FM) £475 

All these linears have adjustable inputs and outputs and they are all fully 
protected. 

D 200C 2mtr. 350W p.e.p. ssb. (150 FM) £300 
ALSO AVAILABLE:- 18db Gastet masthead preamplifier which suits the out-
put of these linears and which is also powered by them via the antenna co-ax. 

ICOM 
PORTABLES 
IC2E FM 2m 

ICOM MULTIMODES ICOM FM MOBILES ICOM 720A G/C 

IC24G £165.00 

£169.00 
IC202 SSB 

£169.00 
IC40270cm 

£242.00 
IC25E £259.00 GENERAL COVERAGE TX ALL BANDS 

All accessories 
available-
see below 

AVAILABLE SOON 
IC4E 70CM 

JAYBEAM ANTENNAS 

IC2512m 
IC451 70cm 
IC2S02m 

£495.00 

£366.00 

8Y/2M 8 ELE YAGI £15.50 
10Y/ 2M 10 ELE YAGI £33.00 YAESU/SOMMERKAMP 
PBM 1 0/2 M 10 ELEMENT FT1 POA 

PARABEAM £39.00 
8XY/2M 8 ELE X YAGI £31 .00 FTl01ZDFM POA 
X6/ 2M/X12/70CM DUAL FTl01ZDAM POA 

BAND CROSSED £41.40 FT707 200W PEP £569.00 
MANY OTHERS IN STOCK FP707 PSU £125.00 

ICOM ACCESSORIES FL707 ATU £85.00 
BP5 IIV Pack £30.50 FV707DM VFO FC + FT £203.00 
BP4 Empty case for 6XAA £5.80 (FT707 + FI707 + FL707 

ICOM HF TRANSCEIVERS 
IC730 200W £586.00 
IC2KL 500W linear £839.00 
IC2KLPS Power supply £211.00 
A.T. 500 Auto A.T.U. Due in soon. 

IC720A 200W 
PS 15 Power Supply £99.00 
PS20 PI S with speaker £130.00 
IC730 200W HF £586.00 

MANY ACCESSORIES FOR 
ABOVE AVAILABLE 

MICROWAVE MODULES ROTATORS ETC 
MMA 144V 2m Preamp £34.90 DIAWA 
MML 144/2 5 RFAMP £59.00 DR7600X £135.00 
MML 144/40 £77.00 DR7600R £144.00 
MML 144/ 100SNewwith Preamp DR7500R £105.00 

£129.95 CN620 1·8 150MHz Pwr/swr £52.00 
MMT 432/144 2-70 Transverter CN2002 2·5 kW PEP auto 

£184.00 ATU £190.00 
MMT 28/ 144 1 Om Transverter £99.00 KENPRO 
MM2000 Rl=TY Receiver £169.00 KR250 £44.85 
MMI Morse Talker £115.00 KR400RC £90.00 

MM 4000 RTTY CHANNEL MASTER 9502 £50.00 
SEE IT WORKING AT OUR SHOP CN620 1·8 150MHz Pwr/swr £52.00 

BP3 STA Noard Pk £15.50 FT277ZD 
BP2 6V Pack £22.00 FT7670X 

£753.00 £269.00 + keyboard. CN2002 2·5kW PEP auto 
£619.00 Full range stocked. ATU £190.00 

BC30 Base charger £3S.00 FT902DM Soko 
DCl 12V adaptor £8.40 FC902 ATU 

CARRIAGE FREE MAINLAND POA 
POA C8800 2 mtr mobile £250.00 WMS Mic speaker £12.00 FV901 DM VFO 

CPl Mobile Charging load £3.20 SP901 Speaker 
LC1 /2/3 cases £3.50 Y0901 P Scope 
ICMU lOW Mobile booster FTV901 Transvertor 

for 2E £49.00 
BC30 Base charger £39.00 FT290 Multimode 

__ __ 

POA C7800 70cm mobile £270.00 
POA C78 70cm portable £239.00. 
POA C582 mtr port. SS8/FM £219.00 

£209.00 CH68 Mounting tray £19.95 
£219.00 CL8 case £6.95 
£249.00 Set charger £n:gg 

£800.00 
£1000.00 

£145.00 
£561 .00 
£406.00 

TRIO/KENWOOD All accessories available 
POA C8P 58 25W linear· C8P 78 10Wlinear 

Due in soon, new standard mobile 2 mtr 
Multimode. 

SWAN/CUBIC 
102BX 235W + PS5 
1 03BX WARC 235W 
PS6 Power Supply 
150MX Digital SP 
15002 Linear 
ST2AATU 
ST3AATU 

TBA 
TBA 

TS830S HF Transceiver £690.00 
TS130S HFTransceiver £520.00 
TR8400 UHF Mobile £320.00 
TRS500 UHF Multimode £445.00 
TR7800 VHF mobile £285.00 
TR7850 HP FM 2m POA 
TR7730 2m FM TBA 
TRSOOO £370.00 
TR25bb Portable Due In £245.00 
PS30 20 1 amp PSU £85.00 
Many Trio/ Kenwood accessories 

available 

CUSHCRAFT AMATEUR ANTENNA FULL RANGE OF 
HF. A3 20/ 15/ 10 3 ele 

beam 8bD £165.00 
ATV3 20, 15, 10 Trapped 

vertical £38.30 
A TV5 10.15.20.40.80 

Trapped vertical £83.69 
214814 ele boom er 

15·2db £55.77 

ARX 2 Ringo Ranger 6d8 A.S.P. MOBILE 
vertical £28.00 ANTENNAS IN 

CS1 00Speaker £13.00 STOCK 
Al44 .4 eieYagi £18.25 1-.----------------1 
A 144· 7 ele Vagi £22.82 
A 144·1 11 ele Yagi £28.94 
ARX2B Ringo Mk 11 £33.00 
AR82K Conversion kit RINGO 

144+10T+Yagi OSCAR 
144+20T +Yagi , 

For vertical and horizontal 
Oscar specials 

RECEIVERS ALL ON 
SPECIAL OFFER 

R 1 000 Kenwood 
FRG7700 Yaesu 
FRG7700 
Search II 2 metre 
Soundmaster 150Kc -
4 70M Hz Digital display 
SSB/AM/FM etc. 

ALL POA ARE ON SPECIAL 

*01 -5561415* 

NOW STOCKING dnt 40 channel CB rigs + Handhelds + Base Station, we don't only sell these but we have an in car fitting service If 
needed and a full service back up. These sets are designed in Germany and built by a German Company. 
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New production capacity at Canterbury has increased our range . 
decreased our prices . improved our special customer 
design service. Choose from toroidal transformers in 
a range of 98 types 
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MORSETUTOR 
The uniquely effective method of 
improving and maintaining Morse 
Code proficiency. Effectiveness 
proven by thousands of users 
world-wide. * Practise anywhere, any time at 

your convenience. * Generates a random stream of perfect Morse in five character groups. * 070's unique " DELAY" control allows you to learn each character with its 
correct high speed sound. Start with a long delay between each character and 
as you improve reduce the delay. The speed w .ithin each character always 
remains as set on the independent "SPEED"' control. * Features: long life battery operation, compact size. built-in loudspeaker plus 
personal earpiece. 

ACTIVE RECEIVING 
ANTENNAS 

Price £49.45 

Oatong active antennas are ideal for 
modern broadband communications 
receivers - especially where space is 
limited. * highly sensitive (comparable to full-

size dipoles). * Broadband coverage (below 200 kHz to over 30 M Hz). * needs no tuning, matching or pther adjustments. * two AD270 for indoL mounting or AD370 (illustrated) for * very compact. only 3 metres overall length. * professional performance standards, 
Prices: Model AD270 (indoor use only) £42.55 

Model AD370 (for outdoor use) £56.35 
Both prices include mains power unit. 

VERY LOW FREQUENCY CONVERTER 
If your communications receiver gives poor results below 500 kHz Model VLF i, 
the answer. * Connects between antenna and receiver input. * Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with 

low noise and high sensitivity. * Crystal controlled for high stability. * Quality construction in diecast aluminium box (size 1 t 2 x 62 x 31 mm!. 50239 
connectors. LED indicator, in/out switch. * Operates from internal 9 volt battery or external supply (5-15 volts DC). 

Price : only £25.30 
Our full catalogue plus further details of any product are available free on request. 

All prices include VAT and postage and packing. 
Goods normally despatched within 3 days subject to availability 

:) 
CATONG Spence Mills M,)I Lane 
ELECTRONICS Bramley Leeds LS133HE 

England 
LIMITED Tel (0532) 552461 

.. 

I' 

Your Official Yaesu Dealer in Greater 
Manchester for the North West. 
Distributor of Jaybeam Antennas. 
Main Cushcraft Dealer. Agent for TAL,Wcltcla 
LAR, Microwave Modules, Western, 
Revco, Mosley, Drae, Shure. 
We carry a full range of station 
equipment including SWR and Power 
Meters, Connectors, Co-Axial Cables 
and Switches, Rotators, Power 
Supplies and a Full Stock of RSGB 
Books and Maps. 
Our prices are competitive. Just send 
SAE for our catalogue and price list. 
Special package deal for new 
licensees setting up station. 
Credit Card and Hire Purchase 
facilities with written quote on 
request. Telephone answering 
machine after hours. Open Tuesday to 
Saturday. Monday by appointment. 

MOSLEY 

AUTO MARINE 1.1":'""'i DEVELOPMENT COMPANY : 
60 ORLANDO STREET, . VISA 

BOLTON 
'Phone (0204) 21059 .. 
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I have always believed that all aspects of 
radio communication are both essential 
and exciting and looking back over 35 
years, at the systems I've seen, I ask 
myself, where else but in the world of 
amateur radio could one find a choice of 
15 wave-bands to work on, some 6 dif-
ferent modes of operation and at least 4 
types of atmospheric disturbance to in-
fluence the signals and add the sporting 
element to working DX. 

Solar 
Up in Ayrshire, A. W. Rhead, a mem-

ber of the British Astronomical Associa-
tion and frequent solar observer, has been 
experimenting with v.l.f. for some years 
and sending his results to a co-ordinator 
in the USA who runs a v.l.f. experimen-
ters' news-letter. Like Comdr Henry Hat-
field in Sevenoaks, Mr Rhead records the 
si.gnal of MSF. on 60kHz and compares 
hiS results with solar activity. From 
Bristol, Ted Waring reports that he coun-
ted 36 sunspots on October 20, 39 on the 
31 st and 50 on November 3. Henry also 
counted large numbers of sunspots and 
there is little doubt that these were 
responsible for the solar noise storm 

began mildly on the 2nd, reached a 
high level on days 5, 6, 7, 8, 9 and 10 and 
gradually faded with a little noise and a 
few bursts each day until the 14th. In ad-
dition to this storm, which Henry and I 

at 136 and 143MHz respec-
tively, we also received several small 
bursts of solar noise, almost daily, be-
tween October 19 and 31. 

The largest individual burst of solar 
. radio noise that we have recorded for 
sbme time began at 1305 on the 15th and 
lasted for 10 minutes. It is surprising how 
events like these can just suddenly occur. 

The 1 Om Band 
I found the 10m band generally good 

between October 19 and November 15 
with .strong signals from Japan, in the 
mormngs on 21 days and from Canada 
and the USA in the afternoons on 23 
days. As far as my station is concerned 
signals from Australia were sparse 
throughout the period. At 0912 on Oc-
tober 30, I received a strong signal from 
14-year-old SM2MTB while he was 
working a German station and around 
0900 on November 5, I heard YU6GAS 
from the University of Titograd. At 1400 
on October 19, Harold Brodribb, St 
Leonards-on-Sea, Sussex, heard the 
young voice of 15-year-old Ari 
working into the USA and when asked 
about DX conditions in Israel, Ari replied 
with a list of his QSOs with stations in 
South and Central America. "This young 
man must have a great future as a DXer" 
writ.es Harold who also noted that utility 
stations and harmonics from lower fre-
quency broadcast stations were coming in 
as high as 45 to 50MHz on most days 
between October 20 and November 3. 

Kempster BRS45205 , Berkhamsted, 
usmg an FRG-7, an inverted " L" antenna 
and an a.t.u. has been listening to several 
A.merican stations and trying to keep up 
With the c.w. Keep trying Jon, it will add 
a great deal to the pleasure you already 
get from your set. 

"My new Tandy Patrolman 50 is great 
for listening on the 30-50MHz band for 
signals via the "F2" layer" writes 
Wenlock Burton from Victoria, Australia, 
who, between October I and 17 received 
signals from American and Hawaiian 
paging systems and Mexican and Russian 
mobiles between 34 and 40MHz. On 
several days, especially November 9 and 
11, I heard strong echoes on the signals 
from European stations which of course 
may .have been due to the prevailing solar 
activity. 

1 Om Beacons 
"What with new beacons and seasonal 

changes there is always something of in-
terest" writes Ted Waring on November 

Fig. 1: Ten minute solar burst recorded at 140MHz by the author at 1305 
on November 15 
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10, who heard the beacons DFOAAB, 
VS6HK, WD4HES and ZS5VHF for the 
first time during his daily observations 
between October 15 and November 9. 
Between Oct.ober 4 and 27, GeotTHaynes 
G3CWL, usmg a Ten-Tec RXIO receiver 
and a G3WPO 10m converter at his 
home in Surrey, consisten-
tly heard Signals from DLOIGI, 5B4CY, 
A9XC, VP9BA and YV5A YV. Then 
although this situation continued when he 
lis.tened from his QTH in Falmouth, 240 
miles west of Leatherhead, between Oc-
tober 29 and November 3, GeotT noticed 
a marked improvemertt in the reception 
of the European beacons DFOAAB, 
DKOTE, HG2BHA and LA5TEN 
because, where he seldom heard these 
Leatherhead he received them at good 
strength, almost daily in Falmouth. A 
good observation GeotT, you have proved 
the point that the reception of hJ. beacon 
signals does vary over relatively short dis-
tances. During the 28 day period between 
qctober 19 and November 15, I logged 
Signals from the 10m beacon stations in 
Australia VK2WI on 5 days, Bahrain 
A9XC on 27 days, Bermuda VP9BA on 
26 days, Caracas YV5A YV on 17 days, 
Cyprus 5B4CY on 26 days, Germany 
DLOIGI on 27 days, Hong Kong 
VS6HK on 14 days, Hungary HG2BHA 
on 9 days and, like Henry Hatfield, a new 
beacon U2ABJ 28·272MHz on Novem-
ber 5, 6, 9, 12 and 13. The reports from 
both Henry and Ted Waring show similar 
results to mine but with the addition of 
the Canadian and South African beacons 
VE2TEN and ZS6PW which they both 
frequently heard. Another similar log 
came from Arthur Swatton, Westc\itT-on-
Sea, Essex, who also heard the German 
beacon DFOAAB. 

The 6m Band 
My phone rang at 1430 on November 

10 and I was pleased to hear Barry 
Ainsworth, G4GPW, from nearby Lanc-

say "the 6m band is wide open, I have 
Just worked VEIAST, cross-band be-
tween 10 and 6m s.s.b. and heard strong 
c.w. signals from WS I, 2 and 3". 
Around 1400 on the 13th, I received 
strong s.s.b. signals from KA I MP and 

on · 50MHz while they were 
workmg cross-band with 10m stations in 
England and Germany respectively. 

RTTY 
Although the majority of my R TTY 

listening is limited to short periods in the 
early morning and at midday I logged 
200 stations between October 19 and 
November 15 spread over 28 countries, 
CN, DJ , EA, F, G, GW, HA, HB9, I, 
LA, LX, OE, ON, OK; OZ, PA, PY, SM, 
SV, TJ , UA, YE, VK, W, YO, VU, YV 
and Y3. Among the interesting two-way 
QSOs I copied on 20m (14·090MHz) 
were I3FWY and W3AE at 0846 on Oc-
tober 19, DF9NW and EA3CVT at 1401 
on the 23rd, IODAO and OZ7XE at 
1612 on the 24th, DJ 1IJ and KD4SC, 
DK2DR and WAIZEZ and DL7GE and 
WAIZEZ around 0830 on the 26th, 
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DF3HE and DJ5QU at 0837 on the 
28th, ON6ZM and OZICLE, PA3AXZ 
and EA6HH and UA3HR at 0934, 1400 
and 1928 respectively on the 29th, 
DF2IC and LA5IV at 1400 on the 30th, 
F9KP and UA3HR and DF2IC and 
G3ASM at 0837 and 1334 on the 31 st. 
Then on November I EA6HH and 
WB3HAZ at 0856, G3PFZ and ON4ZU 
around 0845 on the 2nd, EA3CVT and 
PA3BJD and IIKMF and 13XCE 
around 1425 on the 4th, F8DP and 
I I KMF at 0920 on the 5th, F6DXZ and 
IOEMVat 1355 on the 10th, GW4LWD 
in Cardiff and our Breadboard '81 exhibi -
tion station GB2PW at 1352 on the 12th 
and HB9BX and DL6BBJ around 1410 
on the 13th. Among the 13 RTTY signals 
I received on 15m was SV I DU in Athens 
at 1814 on October 25 and the 6 copied 
on 10m were mainly in Canada, Italy and 
the USA. Between November 11 and 
November 14 the RTTY section of the 
Practical Wireless station at Breadboard 
'81, using the special event call-sign 
GB2PW, worked 31 stations in 15 coun-
tries. At 1442 on the I Ith, I copied 
F6DXZ telling Geoff, our Editor 
operating at the time. that he would like 
to work him again under his own call 
G3GSR. 

New readers with RTTY to TV con-
verters should watch out for a rapid 
repetition of the letters R YR YR YR Y or 
the figures 46464646 because these often 
precede a CQ or reply call-signs and offer 
a good chance to latch on to a QSO. 

Microwaves 
"The morning was spent making use of 

test equipment to test both transmitters 
and receivers in the microwave range" 
writes John Tye G4BYV, Dereham, who 
attended the Microwave Round Table 
meeting at Martlesham on October 18. 
The afternoon session was devoted to two 
lectures. one by Bill Thorpe on equipment 
for 29GHz and the other by Mike 
Waiters on 23cm antennas. 

On August 7, John, using his home-
brew gear worked P A2HJS on 9cm 
(3 ·456GHz), a distance of 384km. 

What about some microwave reports 
readers, with all those PW dishes sold 
there must be some new activity about. 

Tropospheric 
Apart from a few hours on October 23 

and 24 , the atmospheric pressure, 
measured on my Short and Mason 
barograph (have you seen the new 
Heathkit one) remained below 30·0in 
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by Ran Ham BRS15744 
Reports as for VHF Bands. 
but please keep separate 

(1015mb) from midnight on October 19 
to midday on the 31 st when it began to 
rise and by midnight it was 30· 15 
(1020mb). It continued to rise reaching 
30·3 (1026mb) at midnight on November 
2 where it remained until 0600 on the 4th 
when it began to rise still further, reaching 
30·5 (1032mb) by midnight on the 5th 
and apart from a slight drop on the I I th 
and 12th, it stayed high until the 15th. 
Although the pressure was high, v.hJ. 
conditions were not as good as they 
should have been. On November 2, 
Roland Jeffery G6DSA , using a 
FT225RD and an 8-element Vagi, 
belonging to his father G8SIG, worked 
stations on 2m in Guernsey, France and 
Spain, EI8AAB on the 5th and EA ITA 
on the 6th. 

Once the pressure went up I could hear 
signals, almost daily between October 31 
and November 15, from the Bristol Chan-
nel repeater GB3BC R6 with only a roof-
mounted dipole feeding my receiver. At 
0500 on November 3, I heard an EA call -
ing on R3 and judging by the strength, I 
am sure it was through the Brighton 
repeater GB3SR and on the 14th and 
15th there were several repeater signals 
coming up on each channel. 

Band 11 
Both Simon Hamer, Presteigne and 

lan Kelly, Reading are keen Band II 
DXers and during the improved condi-
tions between October 31 and November 
5, Simon received signals from broadcast 
stations in Belgium, France, West Ger-
many, BBC Radios London, Manchester. 
Solent, Sheffield and ILR Chiltern, 
Capital, LBC and Thames Valley be-
tween 88 and 100MHz. lan also received 
signals from France and from a Dutch 
speaking station called " Radio Marina", 
BBC Radios Medway, Oxford and Solent 
and ILR Capital and LBC. For Band II 
DX, Simon uses a Pioneer SX450 and a 
Grundig Melody Boy and lan uses a 
Realistic Modulette 929 music centre and 
both have wideband pre-amplifiers and a 
variety of home-brew antennas to meet 
their needs. "The best days were October 
31 and November 2, when 7 and 12 con-
tinental stations were heard respectively. 
The majority of signals were absolutely 
excellent in mono" writes lan and during 
the evening of November I, Simon coun-
ted 8 editions of BBC Radio 3. Ian 
listened to the Disco Programme Soiree 
Club on most evenings and Simon also 
enjoyed a variety of music programmes 
from the abundance of French stations. 
Like Simon, I noticed a good bit of con-
tinental interference between 88- 104MHz 
on November I. 

I am always pleased to hear from over-
seas readers, because it gives us a chance 
in the UK to learn more about the type 
of DX and propagation encountered in 
other parts of the world as well as an in-
sight into the technical problems which 
have to be overcome. 

Although the amount of sporadic-E is 

News Items 
"The U.K. Horizontal FM Group has 

been very active over the past few months 
and is growing in strength." writes their 
Secretary. Arthur Dorsett, G8YLH. 
Dogmersfield. Hants. The committee 
have decided that there will no longer be a 
net controller on activity nights. The call -
ing frequency is now 144·675MHz and 
G8YLH will stand by on this channel to 
help any station in difficulty. Any station 
wishing for information about the group 
should call G8UAV on 144·650MHz. 

The group also hold a Sunday morning 
net at 1030 on 145·350MHz to the 
Dutch novice stations (PD). also to El on 
145·575MHz at 1100. Arthur would like 
to give a word of thanks to one of my 
readers. Jon Kempster BRS45205 for the 
trouble he has taken to provide the group 
with some really excellent s.w.1. reports. 

Congratulations to Tim Norris, 
Barnham. Sussex. who passed the RAE 
in May and now has the call-sign 
G6FK Y. Tim became interested in radio 
in 1965. at the age of 12 and through the 
years li stened on a variety of ex-Army 
and RA F receivers and now has a 
HC 1400 and colinear for 2m and a Trio 
1000 and long wire antenna for general 
use and a loft dipole for 10m. Tim 
worked an ON via the Kent repeater soon 
after he was licensed and an EA. he 
thinks via the Torquay repeater on R2 at 
1439 on November 3. 

Congratulations to the leading stations 
in the WAB VHF contest held on Sep-
tember 19 and the following information 
was kindly sent by the organiser. Del 
Roberts . M ulti -operator section. 1st 
G4LAB/ p and 2nd G6SW IP. Single 
operator. 1st G4HCQ. 2nd G8YBR and 
3rd G8WJO and the mobile section was 
won by G4FQO/ M. 

Congratulations to George 
Grzebieni ak on passing the RAE and 
now sporting the call-sign G6GGE which 
he received on November 5. George is 
now QR V on SSTV as well as 2m. 70 and 
23cm and is looking forward to working 
some real DX on all bands. 

Anyone interested in an expensive but 
rather special DX Diary for 1982. 
published in Finland. should write to 
Keith Hamer. HS Publications. 7 Epping 
Close. Mackworth Estate. Derby DE3 
4H R. for details. 

Congnltulations to 15-year-old Roland 
JetTery, in Cheshire. who passed the RAE 
in May and now has the call-sign G6DSA 
and along with G8WWY is helping to run 
a RAE course at Wood ford Lodge Com-
prehensive School. Roland. a member of 
the Mid -Cheshire Amateur Radio 
Society. is push-bike mobile with a 
TR2300 and a home-brew t wave ground 
plane antenna which works well from his 
bike. 

small during the winter months I did see 
bursts of the RS-KH test card from 
Czechoslovakia at 1330 on October 20, 
test cards scribed Budapest from 
Hungary, CST 01 from Czechoslovakia 
and the plain one from Poland at 0850 on 
the 22nd, Grunten and Poland at 1315 on 
the 23rd. I also saw ORF FS I and a film 
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C THE CQ CENTRE 
10 MERTON PARK PARADE 
(Adj Merton Hall Rd) 
KINGSTON RD SW19 

543 5150 

A sincere welcome to all Radio Amateurs and short wave listeners. We would like to thank all our customers who supported us 
at Leicester, and the organisers of the show. 
CB became legal on the 2nd November, and we will be stocking a quality range of transceivers and accessories at our usual' 
realistic prices - this we feel will be the gateway for many to the world of amateur radio. 
On the amateur front we shall be continuing our wide range of new and second hand equipment including all the popular names 
- Yaesu - Trio - Icom - FDK - Microwave Modules - Jaybeam etc and we are still urgently seeking second hand equipment to 
purchase, working or not - try us last for a sensible price. Free 5/8 drill mount antenna (British made) with every new or second 
hand VHF rig. 
Always in stock are the HB9CV beam and Slim Jim antennas, at £7.50 and £6.50 respectively, but due to changes in postal 
regulations it is not practical to mail order these singly. An extensive range of aerial equipment in stock - everything you should 
need, such as poles (I + 2 inch), wall brackets (T + F), chimney lashing kits, clamps, guy rings and wire, tensioners and masts 
etc. 
Please note that we are open till 8 pm Wednesdays and Fridays, 6 pm otherwise including Saturday, so call in or ring, for helpful 
advice. Equipment may also be sold on a sale or return basis. for a nominal charge. 

Latest lines include the Microwave Modules morse talker and the new 77/8 mobile aerial (7.5dB). 
HF - VHF - UHF 

CB - AMATEUR - PMR - MARINE 
ACCESS - BARCLAYCARD - HP (6 MTHS INTEREST FREE) 

73's from Bob, lan and Paul at 

LONDON'S BRIGHTEST & NEWEST EMPORIUM 

PACKER COMMUNICATIONS 

2 METRE WAVEMETER 

REMEMBER You need a 
wavemeter to comply with 
the conditions of your 
licence. Our WM-2 keeps 
you legal. £22.45 

2 METREATU 
IMPROVE YOUR VSWR. 
POWER OUT AND 
RECEIVED SIGNALS with 
an ATU 145 antenna tun-
ing unit as featured in 
Practical Wireless of July 

0- .. 

TVI? We think that our UL-8 high pass filter is the best 
you can buy. but why not judge for yourself? For Ham 
and CB use. £6.85 

For a full list of all our filters please send a S.A.E. 
P-40. The no-compromise CB AND 2 METRE Mobile 
antenna . Hi grade steel whip 5/8 on 2m. 1.3m on CB 
(within HO spec). 

£29.45 (plus £4.95 carriage) 
Unit4. 

Station Industrial Estate. 
Coniston. Cumbria. 
Phone;- 09664 678. 
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I WOOD & DOUGLAS I 
Your Winter Project could be:-

Project 
70 cms Transmitter (0. 5W) 
70 cms Receiver 
70 cms Synthesiser 
70 cms Pre-Amplifier 
70 cms Converter 
70 cms O· 5W Synthesiser Package 
70 cms lOW Power Amp/Pre-Amp 

2M Transmitter (1·5W) 
2M Receiver 
2 M Synthesiser 
2 M 1 . 5W Synthesised Package 
2M lOW Linear 
2M lOW Power Amplifier 
2M Miniature Pre-Amplifier 
2M Low Noise Pre-Amplifier 
2M RF Switched Pre-Amplifier 

Ton eburst 
Piptone 
Kay Tone 
Regulator 
Microphone Pre-Amplifier 
CWFilter 
Reflectometer 

Code 
70FM05T4 
70FM05R5 
70SY25B 
70PA2 
70RX2/ 2 
70PAC2 
70PA/FM10 

144FM2T2 
144FM2R2 
144SY25B 
144PAC 
144L1N lOB 
144FM108 
144PA3 
144PA4 
144PA4/S 

TB2 
PT2 
PTKl 
REGl 
MPAl 
CWFl 
SWRl 

Kit 
23.10 
48.25 
60.25 

5.95 
20.10 

128.00 
34.65 

22.25 
45.76 
59.95 

105.00 
26.95 
25.95 

6.95 
7.95 

14.40 

3 .85 
3.95 
5.95 
4.25 
2.95 
4 .75 
5.35 

Assembled 
38.10 
68.25 
84.95 

7 .90 
27.10 

163.00 
48.70 

36.40 
64.35 
78.25 

138.00 
35.60 
33.35 
8.10 

10.95 
18.95 

6 .20 
6.90 
8 .20 
6.80 
5.40 
6.40 
6.35 

Full details will be forwarded on receipt of a large SAE. Non-technical 
enquiries only can be taken during the day on 07356 5324. Technical 
enquiries between 7-9 pm on either 07356 5324 or 0256 24611. Kits when 
stock will be return of post when humanly possible otherwise allow 28 days. 
Assembled items 20-40 days. Stock is held also at Amateur Radio Exchange 
in Ealing and J . Birkett in Lincoln. 
(Prices include VAT at the current rate, please add 70p 

for postage.) 

9 HILLCREST. TADLEY 
BASINGSTOKE. HANTS RG26 6JB 
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NORTHERN COMMUNICATIONS 
AMATEUR COMMERCIAL MARINE 

AND NOW FOR 
SOMETHING REA 

Send 
for 
details 

-12V DC earth 15 x 19 x 5 ems. 
144-146 M Hz or Mobile bracket 
VHF Marine. + Int speaker inc. 

A VHF monitor receiver with VFO plus 12 optional 
scanning channels for £46.00 inc. VAT. 
Crystals £2.25 each. Carriage free. 

NORCONE 512 (66-512 MHz) 
It's here! A no compromise, precision made full 16 
element discone antenna made in Britain . Stan-
dard S0239 connector, with cover. Supplied with 1" 
diameter. 30" mounting support mast and complete 
instructions. 
An ideal partner for the SX200N " Bearcat" 
and other scanning receivers. It may also be used 
for transmission and in particular where antenna 
space is limited. 
Full coverage of 70.144,432MHz Amateur bands 
plus Aircraft , Marine and Commercial bands, 

£25.95 p.p. £1.75 
M K-l . In line vertical mounting kit for 1" to 2" mast. 

£2.45 p.p. £0.75 
MK-2. 
Chimney lashing kit, including hardware and lashing wire. £2.95 p.p. £ 1.00 
CK-1. Low loss coaxial cable kit. 10 metres, with connectors and fixing clips. 

£3.75 p.p.£O.75 
ZL-12 COMPACT VAGI 
13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design. 
Hundreds of this award winning antenna already in use. Send for details. 

£28.75 p.p. £1.75 

ZL-8 SUPER COMPACT VAGI 
9db gain. super compact 2 metre Yagi. 6'0" boom. lightweight rugged design. 
Ideal for limited spaces and portable operation. Send for details. p.p. 

£17.95 £1.75 

SX200N HOT NEWS! 
Scanning Receiver NEW MODEL! 
New model of th is superb unit now with: As reviewed in this issue. 
Plug in modules - for easy service. Frequency range 
Increased AF Output- for beller reception. 26MHz-514MRz! 
Improved Image Rejection - to cut out unwanted signals. 
Increased Selectivity - to cut out adjacent channels. 
Plus many more interesting features. £264.00 Inc. VAT. 

Carriage £ 1.50 

SPECIAL OFFER! 
SX200N + Norcone 512. Complete inc. VAT. and delivery. £285.00 

BEARCAT 220FBE (AM/FM) 
New U.K. specifications with AM capability on all 
ranges. 
Built in PSU or 12V operation. 
Superior BEARCAT selectivity 
Superior BEARCAT performance. 

ONLY £259 Inc. VAT. 
Carriage £1.50 

SPECIAL OFFER! 
BEARCAT 220FB +Norcone 512. 
Complete inc VAT and delivery £280 

STANDARD C78 UHF PORTABLE 
Amazing new 70 ems Transceiver. Send for details. £209.00 
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Prices include VAT @ 15% 
299-303, Claremount Road, Halifax HX3 6AW, 

West Yorkshire. G3UGF. 
Tues-Sat. 9.45am-5.30pm. 
Telephone (0422) 40792. 
24 hour Ansafone Service. 

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. 
We can offer a full range of receiver from the SR9 2m 
£46.00 to the Drake R7 at £989 and the NRD515 
at £1,090. 
We are now stocking a range of top quality CB equip-
ment and accessories. 
MK 11 MULTITUNER. In 1977 we introduced our 
latest design in antenna tuners. This has now been ex-
ported to over 75 countries and recommended on 
Overseas World Broadcasts including HCJB. Will 
match practically any antenna to most receivers. 

£35.00inc. VAT & POST 

Part Exchanges welcome. Second hand lists daily. 
Send S.A.E. for details of any equipment. 
HP terms. Access/Barciaycard facilities. 

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

STEPHENSJAMES LTD. 
47WARRINGTON ROAD, 
LEIGH, LANCS. WN7 3EA. 

SLlMLlNE TELESCOPIC MAST 
The SM30. a purpose designed telescopic tiltover mast with a slim unobtrusive 
silhouette, structured for single winch operation and either wall or post mounting. 
Extending horn about 1511 up to 3111 it lowers down to about 311 for easy access. 
It can be self supporting with many small or medium sized aerials or guyed for 
larger HF or VHF types. 
NOTE THESE FEATURES 

R * SLIM UNOBTRUSIVE SILHOUmE. * TELESCOPIC AND TlLTOVER FOR EASY AERIAL TWEAKING. * WAU OR POST MOUNTING. 
L * SIMPLE ONE WINCH OPERATION. * SAFETY UP LATCH TO RELIEVE CABLE. 

T * HOT DIP GALVANIZED FOR PROTECTION. * ENGINEERED TO B.S.I. STANDARDS. * OPTIONAL ROTOR HEAD UNITS (utr.). R TAKE THE STRAIN OUT OF AERIAL RIGGING AND GIVE YOUR SIGNALS 
A HEAD START WITH THE ALTRON SM30 

C Pri .. 
SM30WM (Wall mounted) £215.50 

N SM30PM (Post mounted) £225.00 
OPTIONAL Rn It" Reducer tube £11 .50 

RHl Rotor Head £28.50 
MOBILE TRAILER AT1 for SM30 or others P.OA 
Prices are incl DIVAT andUx CarT. C.WO. 

:::::11 WE DESIGN. WE MAKE. WE SUPPLY DIRECT. You got unbeatabl. value. 

M WE ARE THE ONLY MANUFACTURERS OF THIS MAST .. . AND OTHER 
ALTRON PRODUCTS. 
Special applications undertaken. Send SAE. for fun her details or : 3 just phone. Callers Welcome. UNIVERSAL . 

MAIL ORDER OR COLLECT AERIAL . • 

C @J fJ / MOUNTlr .•. ... [ , ,.. .::t:1 
ff .. 

-- I 11r1:5C4f 
Simple easy fixing. just assemble. adjust to suit opening. extend foot and 
lock in position. - Up in a Jilt I! No roof climbing I! Suits most windows. 
25" to 42" (extensions available). Accepts many types of CB. Amateur or TV 
Aerial. 

/ Priceo: OMl std. £27.60 inc. VAT. UK PIP £2.00 

. Allweld Engineering. 
FACTORY 6, 232 SELSDON ROAD. 
SOUTH CROYDON, SURREY CR2 6PL 

/ Telephone: 01-680 2995, 01-6816734 
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about gliders at 0855 on the 25th, Austria 
again at 0810 on the 26th and RSKH at 
0845 on the 27th. Sometimes bursts of 
sporadic-E occur while an " F2" distur-
bance is in progress but it is easy to dis-
tinguish between the two. The majority of 
these signals were on Ch. RI 49 ·75MHz 
because such disturbances rarely go 
above 50M Hz at this time of year. 

" Not quite sporadic-E time yet. it 
should start between November 14 and 
20. so I am testing my home-made Band I 
filters" writes Australian reader Wenlock 
Burton on November 2. who adds "There 
has been quite a bit of trop lately with the 
good weather". I look forward to hearing 
more Wenlock . 

Tropospheric 
When tropospheric conditions are 

good. Wen lock Burton often receives pic-
tures. Fig. 2. at his home in Melbourne. 
from one of Australia 's privately owned 
commercial TV stations, BTV6 (Ballarat 
and Western Victoria TV Ltd) in Ballarat. 
According to the 1980 edition of the 
World Radio TV Handbook there are 
some 29 such stations and their call-signs 
are coded . The first two letters ' BT' are 
an abbreviation of the name of the 
licence. the 3rd letter ' V' indicates the 
state 'Victoria' and the number '6 ' 
signifies the channel. In Australia Ch. 6 is 
175 ·25MHz. 

Between October 12 and 16. Wenlock 
also received pictures from stations 
BCVS (Victorian Broadcast Network 
Ltd). MTN9 (Murrumbridge TV Ltd) 
GTV9 (General TV Corporation Pty. 
Ltd) and HSV7 (Herald SunTV Pty Ltd). 

At 2120 on October 3 I. the atmo-
spheric pressure having risen sharply, 
was steady and during a brief opening I 
received strong colour pictures from BRT 
Belgium on Ch. El O. The station was 
showing an episode of Tales 01 the Unex-
pected, in English with Belgian sub-titles. 
This was followed at 213S with their 
weather report. 2139 came their 
NIEUWS (news) and sport mainly 
VOETBALL (football) followed at 2155 
by a list of the following day's 
programmes and a clock showing 2259. 
one hour ahead of GMT. Finally a test 
card scribed BR T VTV.I appeared ac-
companied by the time pips for 2300 and 
the station closed down . I also saw a 
monochrome film on Ch. E8 but this died 
out around 2230 GMT. This opening 
began to ebb and flow with changing 
weather. but as the pressure remained 
high . at 30·2in (1022mb). I received a 
weak signal of a football match at 2204 
on November 1 and a weak picture at 
1340 on the 2nd from Belgium on Ch. 
EIO. At 0900 on the 3rd. I received 
strong pictures from the IBA transmitter 
at Lichfield on Ch. B8. strong colour test 
ca rds from BRT VTV. I and RTBF-I at 
1400 and the Muppets with Shirley 
Bassey. in English with Belgian sub-titles 
on Ch. El O. Around the same time, Tim 
Norris, Barnham. using a converted Bush 
TV 161, watched the French station TF I 
from Caen on Ch. 21 . At 2230 on Oc-
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tober 3 I , George Garden, Bracknell. 
received a test card from Belgium on Ch. 
2S and put this down to the two huge 
high pressure systems, which he saw on 
the weather report, over France and Ger-
many. George has now invested in a lVC 
CX-6IOGB colour set and is looking 
forward to more good DX. In Chip-
penham, Brian Renforth received ex-
cellent pictures from France, TDF FR3 
on Ch. 42, on October 30, TDF test 
cards on Chs. 39,42 and 46 from Rennes 
on November 5 and several French sta-
tions, including Teletext transmissions 
from FR3 Ch. 42, on the 6th. 1 again 
received pictures from Belgium on Ch. 
E 10 for short periods around 1955 on the 
6th and 1344 on the 9th. 

Amateur Television 
"I can now report that the ATV 

repeater, VK3RTV, has been given its 
complete control system," writes 
Wenlock Burton, from Australia, who 
tells me that the functions are touch-tone 
commanded and a standard touch-tone 
keyboard is required. The user v.d.u. 
(TT I) is accessed by sending 300 baud 
Kansas City AFSK on the audio uplink 
frequency, "same as sending RTTY" says 
Wenlock. 

Between 2000 and 2300 on November 
7, Roy Humphreys G6AIW, from the 
Worthing Amateur TV group, set up his 
portable TV gear, home-brew IOW 
transmitter on 435MHz with 2m talk 
back and an IS-element parabeam, on the 
South Downs and successfully transmit-
ted pictures to stations in Oxford and 
Derby and fellow club member, Robin 
Stephens GSEXU, has been ex-
perimenting with inter-carrier sound 
which he transmitted with his video for a 
couple of hours to Roy on November 9. 
The Worthing group gave much pleasure 
to the residents of the St Giles Home for 
the Disabled in Lancing when the 
Worthing Amateur Radio Club put on a 
special station at the home between I 100 
and 1630 on November 7. 
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"Although I have a full licence (h.f.-
v.hJ. etc) 1 am QR V on the 2m band 
only, but also on ATV 70cm as the an-
nouncer of the station ON6PM/T. We 
transmit every Saturday between 1500 

and 1700 GMT, sound 439 · 75MHz and 
vision 434·25MHz and listen on 
145·575MHz for reports" writes Jose 
Robat ON7TP, Bressoux, Belgium. Jose 
sent one of their A TV QSL cards, Fig. I , 
which would sure look good on the shack 
wall and on the reverse side are 6 pic-
tures , graded 0-5 , indicating the quality 
of the report. 

F2 TV 
" At 1145 GMT today I discovered a 

smeary Soviet test card on Ch. RI, its im-
age continually disintegrating and then 
reforming. At times there were multiple 
images" writes David Appleyard from 
Uppsala, Sweden on November 6. Join 
the club David, that's "F2" propagation 
and very well described . Around 1200 on 
the 7th , David noted a similar jumble of 
bars and patterns on Ch . E2 48·25MHz 
and writes " The disturbance persisted 
and at 1255 Arabic letters were discerni-
ble across the bottom half of the screen" . 
David also saw a smeary , un -readable 
clock just before 1300 and then for about 
10 minutes , large Arabic letters on a 
white centre piece with dark borders top 
and bottom were shown at intervals of 
about 2 minutes. David, using his Sin 
National receiver with its own rod an-
tenna, suggests that thi s signal was com-
ing from Dubai. 

From Chippenham. Brian Renforth 
has been watching the " F2" signal s on 
Chs. E2 and R I and noted the typical 
Russian test card on October 16, Dubai 
with Arabic caption at 1400 on the 17th 
and a test card with squares, possibly 
Ghana, on the 27th. " A good start to my 
16th birthday" said Brian as he identified 
tanks on display with CCCP on them at 
0900 and Dubai test card at 1240 on the 
28th. 

"Today there has been a lot of TSS 
" F2" on Ch. RI " writes Keith Hamer, 
from Derby on October 31. who also 
sends 3 pictures, Figs. 3, 4 , 5, of typical 
"F2" signals received by Garry Smith 
and himself between October 15 and IS. 
These pictures come from as far afield as 
China and as Keith says "look at the 
characters" (in Fig . 5). 

I have seen that broken Russian test 
card around 0900 on several days, in 
fact , I logged multi -image. smeary and 
mostl y un -identifiable signals on Chs . E2 
and R I on October 19 and then , almost 
every morning from October 26 to 
November 15. At 0930 on October 27 , I 
saw what I thought was someone 
teaching in front of a giant chequered 
board and a multi -image announcer at 
0835 on the 28th . Around 1350 on 
November 2, I saw what looked like an 
announcer answering the phone and at 
1200 on the 6th David Appleyard saw 
the image of a woman dancing re-
produced several times on the screen. " It 
is interesting that multiple TV reception 
on Ch . R I re-appeared on November I" 
writes Harold Brodribb who nearly 
resolved a picture on the I st but did catch 
a glimpse of a test card on other days. " I 
couldn ' t identify it" said Simon Hamer 
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Fig. 2: Ballarat test card received 
by Wenlock Burton in Australia 

Fig. 5: F2 signal possibly China 
received by Keith Hamer 

Fig. 8: Gibraltar test card received 
by Fred Pilkington in Spain 

who tried to grapple with the mixture on 
R I. Keep trying everyone, each bit of in-
formation helps. 

Gibraltar 
" I have recentl y been on vacation in 

the Malaga area on the Costa del Sol" 
writes Fred Pilkington G3IAG, New-
market and while there he used a home 
brew 220MHz beam and did some ex-
perimenting with reception of television 
from Gibraltar, 55 miles away. The ex-
cellent results , Figs. 6, 7, 8 came from the 
translator on top of the Rock, Ch. Ell 
217·25MHz. While in Spain, Fred kindly 
took 2 pictures of test cards from the 
Mijas u.h.f. transmitter, Figs 9, 10 and 
one from the regional station, Andalucia, 
Fig. 1 J. 
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Fig. 3: Arabic TV caption received 
by Keith Hamer via F2 

Fig. 6: Gibraltar Band III TV 
received by Fred Pilkington in 

Spain 

Fig. 9: Spanish TV test card 
received by Fred Pilkington whilst 

on holiday 

Equipment 
One of our readers since 1952, W. H. 

Collier, Newport, Wales, asks about 
suitable receivers for DXTY so 1 suggest 
you take a look around your shops for 
small screen portable sets made by lYC, 
National Panasonic, Plustron, Sanyo and 
Sony because these usually tune through 
v.hJ. Bands I and III and u.h.f. Make 
sure the dials on the set you choose are 
marked in Chs. 2-4, 5-12 and 21-69. 1 
am always pleased to hear about any 
make of set which covers these ranges. 

The DXTY-RX Group are organising 
a telephone warning network for openings 
caused by Aurora, tropospheric or 
sporadic-E. Several members have joined 

_ the network and any reader wishing to 

Fig. 4: Typical F2 patterns received 
by Garry Smith 

Fig. 7: Gibraltar caption received 
by Fred Pilkington 

Fig. 10: Spanish TV test card 
received by Fred Pilkington 

Fig. 11: Spanish TV test card 
received by Fred Pilkington 

take part should contact the secretary , 
George Grzebieniak , 35 Binns Road, 
Chiswick, London W4. 

Practical Wireless. February 1982 

www.americanradiohistory.com



! Lee Electronics Ltd 
TELECOM ANTENNAS - VAESU MUSEN -ICOM - F.D.K. - STANDARD Etc. 

TELECOMM TC9000 Mk II 
CB RIG 

inc. VAT 
& 

Postage 

FEATURING 

* * * * * * 
* * 

Priority Channel 
Delta Tune 
Noise Blanker 
Squelch 
Volume 
Accessory Switch for 
optional sec-call etc. 
P.A. Output 
Hi-Low Power 

The New TC9000 is here with added Priority Channel & Acc Switch & rear 
socket for sec-cal etc. 
This is a top of the line set exceeding the M!r1320 spec. Come in and TRY IT and 
see the rest of our range of products. 

T-435 : VHF/UHF swr and 
power meter with 2/ 20/ 120 
watt through line power 
measurement £34.95 inc. VAT. 
P&P 7Sp. 

__ I<:W !< ·, 

SWR25 : This ever-popular twin 
SWR and Power meter covers 
3 .5-1S0MHz at £12 .00 inc. 
VAT. P&P 50p. 

HELICAL ANTENNAS 

COAX SWITCHES -' 

£9.77 

, .. 

* NEW SA-450 * 
High quality coax switch 
housed in a diecast box with 
50239s 
Frequency 
Loss 
Weight 
Max power 
Impedance 

3.S-S00MHz 
0 .02dB 

450gms 
2.5kW 
500hm 

eT -1 Coax toggle. 3 50239s 
£9.77 inc. VAT. P&P 2Sp. 

CT-2 Coax toggle, 2 50239s. 1 
PL2S9 £6 .8S inc. VAT. P&P 
2Sp. 

TS-120 Coax sl ide switch. 3 
50239s £6.75 inc. VAT. P&P 
2Sp. 

DL-30· Dummy load 25W DC-
1S0MHz £6 .35 inc. VAT. P&P 
2Sp. 

2 METRE FM/SSB Portable/Mobile 

C58 

£239.50 
* L.C.D. displav for low battery consumption * 1 OOHz/l KHz/25/ 12.5KHz/5KHz * Five programmable memories * Rit control for accurate ssb resolution * Effective noise blanker * Repeater and reverse repeater off set * A full one watt R.F. power * Automatic or manual tone burst * Full scanning facilities * Large range of optional accessories 

2m w ith BNC plug 
2m with PL2 59 plug 
2m for Trio etc. 

£4.50 
£4.50 
£4.25 
£4.25 

T-100 100W Dummy load DC-
SOOMHz £20.12 inc. VAT. P&P 
2Sp. 

* Up/ Down scan control on the microphone * Now available 25 watt amp £79.95 ______________________________ __ 

I 
2m with AR240 screw 

, P&P 25p 

T-200 1S0W Dummy load DC-
SOOMHz £35.60 inc. VAT. P&P 
2Sp. 

Normal Posta l 
Delivery 5 Days , 

Practical Wireless, February 1982 

T200 
£33.60 

All MICROWAVE MODULES and DATONG 
. products available 

INSTANT H.P. (with Bank Card) 
& P/EX. WELCOME 

81 

www.americanradiohistory.com



Sinclairl181 Penonal Co.p 
the heart of a system 
that grows with JOU. 
1980 saw a genuine breakthrough -
the Sinciair ZX80, world's first com-
plete personal computer for under 
£100. Not slJrprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

. Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 
Lower price: higher capability 
With the ZX81 , it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the sam e micro-processor, 
but incorporates a new, more power-
ful8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Every ZX81 comes with a comprehensive, specia ll y- w ritten 
manua/ - a complete course in BASIC prog ramming, from 
fi rst principles to complex programs. 

Kit: 
Higher specification, lower price -
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZX80! 
New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. ' 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinciair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build : just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 

. And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version) . 

Kit and built versions come com-
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 

www.americanradiohistory.com



,uter-

16K-byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

5iinc:lair 
ZX81 

Available 
the IX Printer 
for only £49.95 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special fBature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 

How to order your ZX81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST the no-stamp-
needed coupon below. You can pay 

Qty Item 

useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Pri nter connects to the rear . 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well . A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt -
and we have no doubt that you will be. 

Code Item price Total 
£ £ 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready:assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 
16K -BYTE RAM pack . 18 49.95 
Sinclair ZX Printer. 27 49.95 
8K BASIC ROM to fit ZX80. 17 19.95 
Post and Packing. 2.95 

o Please tick if you require a VAT receipt TOTAL£ ___ _ 
*1 enclose a cheque/postal order payable to Sinclair Research Ltd , for £. ___ _ _ 
*Please charge to my Access/Barclaycard/Trustcard account no. 
'Please delete/complete as applicable. I I I I I I I I I I 

Name: Mr/Mrs/Miss 
Address: I I I I 
I I I I I I I 

Please print. 
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S.E.M. 
BOX 6, CASTLETOWN, ISLE OF MAN. 

TEL: MAROWN (0624) 851277 
S.E.M . ACTIVE MULTlFILTER 
Will improve ANY receiver on ANY mode. Gives "passband tuning" and "Variable 

covers 100Hz to 10KHz. TRY ONE ON 14 DAYS APPROVAl. £57.00 ex stock. 
S.E .M . EZITUNE 
" In my fifty years on the air. this is the most useful gadget I've ever seen", Connects in 
aerial lead. produces S 9 -'- (1-170MHz) noise in receiver. Adjust A.T.U. for minimum 

protected, you 
S.E.M . TRANZMATCH 

a88-
built in for £19.50 extra. !See above for detail s of Ezi tu nel. All Ex-stock. 
THE SENTINEL AUTO Mk 1120.4 mo ••• PRE-AMPLlFIER 

20dB ga in with GAIN and OFF switch (stra ight through when OFF ). The Hig h a 
tuned circuits for high selectivity. 
Size: ,*" x 2*" x 4 " £25.00· ex stock. Without RF Switch £16. 
SENTINEL STANDARD Mk 11 2 or 4 metre PRE-AMPLlFIER 
Same as the AUTO less R.F. switch 1 2V 5mA. £15.00· ex stock. 
PA3 
ONE cubic inch miniatu re 2 metre pra-amplifie r. Same circuit as above. £7.96 ex stock. 
70cms versions £4.00 extra . Marine 8 and ex s tock. Other frequencies to order. 
SENTINEL 2 METRE LINEAR POWER AMPLlFIER/ PRE-AMPLIFIER 

ed. Same POWER GAIN at lower drive powers. Supply l3.8V nominal. S0239s. 
Three models: 
1 . SENTINEL 35 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive SW. r IN SOW OUT. Max drive l6W. Same 
size as the Sentinel 3S. £69.50 ex stock. 
3 . SENTINEL 100 Ten times power ga in . lOW IN 100W OUT. Max drive l6W. 
Size: 6t" x 4". front panel. 3t" deep. 12 amps. £126.50 ex stock. 
All available less pre-amp for £8.00 less. 

Two versions. 1. STANDARD Performance 8S above. £10.00- ex stock. 2 . Au10 Same 
operated by your transceiver for d irect 

FREQUENCY CONVERTERS 
SENTINEL DUAL GATE MOSFET 2 METRE CONVERTERS 
N.F. 2dB Gain 30dS . IFs 2 metres: 2-4MHz. 4-6MHz. 28-30MHz. 4 metres: 2B-
28.7M Hz. 9-1 2V. 15mA. £24.73 ex stock. 

E 
10KHz·2MHz IN 28·JOMHz OUT. 9· 12V. SmA. £20.80 ex stock. SENTINEL TOP 
BANO CONVERTER 1.8-2.JMHz IN 14·4.SM Hz OUT. 9· 12V SmA £20.80 ex stock. 

12 MONTHS COMPLETE GUARANTEE 
Prices include del ivery. C.W.D. or credit ca rd number for same day service. 

MODULAR ELECTRONICS 95 HIGH STREET SElSEY, Nr CHICHESTER. 
SUSSEX. TEl: SElSEY (024361) 2916 

Gacos 0lSTRI8UTOR FOR SOLID STATE MICROWAVE ITHOMPSON,{;SFI RF PROOUCTS 

'''' . / ... GoOo V"" .... ..... 
2N3866 t. 10d8 28 115MH, n.OI 
2N4427 ,. IOd8 11 175MHz (1.11 
2N3553 2.5w 'dB 28 175MHz U.2. 
lNS9 13 2. ld' 11 410MHz [1.71 
501127 12d8 11 175MHI UN 
2N6080 .. 12d8 11 175Mtb n,l' 
SOIlO 10. 10d8 11 IHMHI ., .. 
2N6081 150 6.3d8 11 175MHz " . .12 
2N6082 250 5.1d8 12 175MHI " ... 1N6084 40. 4.5d8 12 17SMHI (ilia 
501428 45. 5.Sd8 12 175MHr (l4.l0 
501416 )0. 61d8 12 17SMtb [21.51 
501411 lOOw 6.0d8+ 12 17SMHI nuCl 
2N5590 tOw 5.2d8 13.6 175Mtb (IN 
2H5591 15. Ud8 13.6 175MHI tU3 
2H5944 lw 'dB 12 470MHI fU1 
2N5945 .. Bd' 12 410MHI ..... 
501135 S. 1.5d8 12 410Mtb £Ii.12 
501136 lOw 6d' 12 470MHz [u. 
2N5946 lOw 'dB 12 410MHz flUl 
501088 15. 6.8d8 12 410MKz DU4 
501089 '0. 4.3d8 12 470MHl £27.13 
5014)4 SOW 6.0d8 12 410MHz UI.l0 

E. Equip 2N5070 2·30MHI 25wPEP [laa 
2N5645 Mol. 12v 470MHz 4W OU1. [4.50 
2N5914 RCA 12, 4JOMHz 2w JdB [(60 
2188l Y Mul $lUdtess Bl Y38 2w 470MHl [145 
61387 ReA Stud less Sim CI -12 ere [145 
Flee dm sheets wilh all purchases which include Iypical 
eilCuits elc. 

lOW NOISE SMAll SIGNAL SEMICONDUCTORS. 
BFR90 MuL T Pack. 2.5dB N/F IGHl £2.82 
BFR9 1 Mul. T Pack. 2.5dB NfF 1.2GHz £145 
BFA34a T Pack. 4dB NfF GHl £2.25 
BFT66 low Intermod. T072 £2.59 
S0306 "0·' MDS MDSFET [aO 
40673 RCA MDSFET [0.92 
Bf900 UHf MOSffT Eou;, 3SKBB [1.30 

UNElCO Cased RF Mica Caps. Following PFs 
10!20/30/40/50160no/80pf [1.61: 1001150/1 BO/250pf 
[ 1.73: 1000pf 
PTFE Sheet O.25mm 300mm Square £2 .30 
PYE 951 ·170·12v Aerial Relays. SPST. Good to 1296MHl. 
Silver RG43 Typt £10.10 

lIT 10 7M Hl XTl Fill ers 25KHl £8.05 
H.P 5082 ·2800 Hot Ca r. Diodes. £1 .12 
HP 5082 ·2835 HOI Cal. Diodes. £0.98 
HP 5082·3080 Pin Switch Oiorles {D.9S 
MolOlola MC12013l 10 Prescalel I.C with full 
datalinstructlons £11.50 
BB I 03 Varicap Diodes (0.50 
TIP33 [0.58: 2N918 [0.50 : BflBO [0.50 : Bf115 [0.50: 
2N51J9 [0.82: BfY90 [1.15: ST2tI0·BSX2012N2369. 
[0.30. 

TRIMMERS . 
Teller PTFE l -IOpF 44ft. OAU PTFE Film I to 9pF or 1.5· 
18pF 34p. SUlpius 2.S-l5pF 22p. 
SPRAGUE IGroolo I) Mica T",""*, 1500,11" R.f. Amps. 
2.5·J,f lip. HOpf 1Sp. J.40pf 11,. 16·100pf 91p. 
25·150pf [1 .09. 40·200pf [1.15. 
H[ATSINKS single sided ideal for RF amps. Redp'oinl 
6MI 2.6 d,g/w [HO 

f lNISHEO MADE UP AND TESTEO EQUIPMENT 
PAl Presmplifier for 2 meters. using the latest UHF 
slllpline MOSFET Ihe BF900. I ;" sQuale fOI filling in Ihe 
I1g . 500 inloul imp. Only £8.05 with instluct ions 
PAU2 432MHz Preamp. stlipline using the BFR34a 14dB 
gain NfF < 2dB £8.63. 

LINEAR AMPLIFIER MODULES. wilhout CWOver. Sile 
55 x 92rnm with Ihermal interlace. 500 
PM2·10 04w in lOw Du I. 13.811 £1 8.40 
PMl·15 1.5w in 15w ou t. 13.811 £19.55 
PM2·25 4w in 25w oul. 13.811 £20.99 
CPM LINEAR AMPS with lull RF Changeoller size 
82 x l 02mm preamp can be filled in RX. 
SPEC. AS FOR PM Series. Specily CPM type and add £1.48 
10 PM prices 

PRESCAlER BOARD + 10 Size 55 x 9Jmm with input 
amplifier (2 x BFR34al sens. 40mV 432mc uses MOT 
MC 120 121 I/C. 500MH, IYP 600MHl. Only £2100. 5v neq 
E supply 

BaIt/a.-card or Access on olders above £10. 

84 

POST and PACKING ADD 50p TO ALL ORDERS. 
Olders senl 1st Class Post where weight permits 

SAME DAY DISPATCH ON All IN STOCK ITEMS. 
Minimum invoiced omr to .PPfoved customers £15.00. 

All PRICES NOW INCLUOE VAT AT 15%. 

NEW CASIO FP-lO MINI PRINTER 

(RRP £49.95) 

AN 
INCREDIBLE 

£44.95 
Compatible with the FX-50IP, FX-502P, FX-60IP, 
FX-602P and FX-702P. 
This 5 x 7 dot matrix electric discharge mini printer stores up to 30 
characters and prints up to 20 per line, at the fast speed of 2 lines per se-
cond. Four AA size batteries wi ll print from 6000-9600 lines approximately, 
depending on type. The rechargeable pack, Np·4M (£6.90) will print 
approximately 13,000 lines. The AC adaptor, AD-4150 (£5.00) will also 
recharge the Np·4M in situ. 
Dims: 43.5H x 157.5Wx82.5 D {It" x 6+" x 3+,'} Weight 372g (I3.loz). 
CASIO FX·602P. 512 program steps. With FREE MiCROL PPP (£9.95) 
£74.95 
CASIO FX-702P. Pocket calculator/computer. Input can be varied from 
1680 program steps with 26 memories, to 80 steps with 226 memories, all 
non·volatile. Up to 10 programs can be stored. Scientific and statistical 
functions. (RRP £ 134.95) with FREE MiCROL PPP, £119.95. 
MiCROL PROCOS 702P Professional Computing Solutions on tape 
£24.95. 

DISCOUNTS ON SOFTWARE 
WHEN YOU BUY HARDWARE FROM US 

Catalogue of Casio calculators, keyboards and watches and further in-
formation on the 602 P or 702P and PROCOS on request {l4p stamp}. 
Price includes VAT, P&P. Delivery normally by return. Send cheques, p.a . 

or phone your Access or Barcl aycard number to :-

T'v"p ... rs Dept PW. 38 Burlelgh Street. Ul Cambndge,CB11DG. 
Tel: 0223 312866 

It's easy 
to complain 

about 
advertisements. 

The _ ... sing Sta .... nIs_' 
If an advertisement is wrong., we're here to put it right. 

A.SA Ltd., Brook House.Tornngton Place. London WCIE 7HN. 
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FT-lOlZD MkIn 
YAESU's FT-101 ZO with FM isthe most 
popular HF rig on the market thanks to its 
very comprehensive specification and 
competitive price. Incorporates notch filter, 
audio peak filter, variable IF bandwidth 
plus many other features. 

High technology all-mode 2 metre mobile 1 FT -707 All solid -state HF mobile transceiver 

The most advanced 2 metre 
mobile available today- USB, LSB, FM, CW full 
scanning with priority channel , 4 memory 
channels , dual synthesized VFO system . 

FRG -7 General coverage receiver 

• • The set with the world-wide 
reputation. YAESU's famous FRG-7 out- performs 
many a more expensive set. Rugged and reliable, 
it features high sensitivity and Wadley loop 
stability - a delight to use for the established 
amateur and new SWL alike . 

The definit ve HF mobile r ig, digital,variable IF 
bandwidth , 100watts PEP SSB. AM , CW (pictured 
here with 12 channel memory VFO) Latest bands. 

FRG-7700 High performance 
communications receiver 

YAESU's top of range receiver. All mode capability. 
USB , LSB, CW,AM andFM 12memory channels with 
back up . Digital quartz clock feature with timer. 
Pictured here with matching FRT-7700 Antenna 
tuner and FRV-7700 VH F converter. 

e NEWand lEfiIIl 
ET 2000 

FM CB Transceiver 
OR WRITE FOR DETAILS 

L...--________ 36p in stamps brings you our latest price list 

Practical Wireless, February 1982 85 
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This new style course will enable 
anyone to have a real understanding 
of electronics by a modern , practical 
and visual method. No previous 
knowledge is required , no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy 
steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self· 
employed servici ng engineer. 

All the training can be carried out in 
the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time. for advice or help during your 
work. A Certificate is given at the end 
of every course. 

You will do the following: 
.Build a modern oscilloscope 
.Recognise and handle current electronic 

components 
• Read ,draw and understand ci rcuit dia 
.Carry out 40 experiments on basic 

electronic circuits used in modern 
equipment 

.Build and use digital electronic circuits 
and current solid state 'chips' . 

• Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V ., 
Hi·Fi and microprocessor/computer 
equipment. 

NewJob? New Career?NewHobby?Get into Electronics Now! 
r: ---------------------------, Please send your brochure without any obligation to I am interested in : PW/2/82 1 I NAM E C=::J COURSE IN ELECTRONICS I 

as described above I C=::J RADIO AMAT EUR LICENCE OTH ER SUBJECTS I 
C=::J MICROPROCESSOR S 

I C=::J LOGIC COURSE I 
BLOCK CAPS PLEASE 

I IlectroDics Scbool Reading,Berks.RG17BR I 
______ I 

HST VALVE MAIL ORDER CO. 
Climax House 

159 Fallsbrook Road, London SW16 6ED 
SPECIAL EXPRESS MAIL ORDER SERVICE 

£p EM87 ' .60 PY81 0 ·84 6ANS 4 ·74 607 2·20 
AZ3 1 '·'0 ENSl 3·50 PY82 0 ·80 6ANBA 3·45 65A7 ' ·45 
CL33 2 ·00 EYSl '.75 PY83 0 ·70 6AOS 0 ·96 65C7 '·50 
OY8617 0·84 EY86 0·84 PY88 0 ·88 6AAS ' ·98 6SJ7 '·60 OY802 0 ·84 EY88 ' ·75 PYSOOA ' ·80 6A56 4 ·98 65K7 '·30 
E88CC 3 ·36 EYSOOA '·94 PY800 0 ·84 6A57GA 6 ·75 65L7GT 2·68 
E180F 8 ·40 El80 0·84 PY801 0 ·84 6AT6 0 ·85 65N7GT '·60 
E810F '4·47 El81 0·84 00V02-6'4.06 6AUSGT 4 ·32 6557 ' ·80 
EA8C80 ' .20 GYSOl 2 ·75 00V03-1O 6AU6 ' ·08 65G7M 2.50 
EBSl 0 ·82 Gl32 ' ·25 5·80 6AW8A 3·39 6U8 0 ·80 
EBF80 0·50 Gl33 4 .00 00V03-20A 6B7 ' ·50 6V6GT ' ·60 
EBF8S 0 ·85 Gl34 2·50 '7·50 6B8 '·75 6X4 '·20 
ECSl 7 ·56 Gl37 4 .00 00V06-40A 6BA6 ' ·00 6X5GT 0 ·85 
ECC33 3 ·50 KT61 3 ·50 £55.'0 6BA7 5·'2 7CS 2 ·95 
ECC3S 3·50 KT66 '0·00 OV03-12 4·46 6B E6 '·08 7C6 2 ·25 
ECC81 0·88 KT77 8 ·00 A1 8 4·25 6BH6 ' ·52 757 2·25 
ECC82 0 ·72 KT88 '2·00 A1S '·20 6 BJ6 '·08 12AT6 ' ·20 
ECC83 0 ·88 N78 9 ·00 5P4 1 6 ·00 6BN6 '·65 12AT7 0·88 
ECCBS '·20 OA2 2 ·00 5P61 2·00 6B07A 3·72 12AU7 0 ·72 
ECCBB '·90 OB2 2 ·55 U1S '3·75 6BA7 4·00 12AX7 0·88 
ECCSl 8 ·93 OC3 ' ·92 U2S ' · '6 6BAB '·75 12BA6 2·'9 
ECFBO ' ·08 003 '·92 U26 ' ·44 6B57 4 .00 12BE6 2 ·43 
ECH 3S 2 .00 PC86 ' ·40 U37 9·00 6 BW6 4·00 12 BY7 2 .70 
ECH42 ' · '5 PCBB ' ·40 UAB C80 ' ·25 6BW7 ' ·52 12BY7A 2·70 
ECHBl ' .20 PCS2 ' .28 UBFBS '·20 6Bl6 2 .37 12HG7 4 · '7 
ECL80 ' ·00 PCS7 ' ·20 UCH42 ' .20 6C4 0 ·88 30FL1 /2 ' .'2 
ECL82 ' ·00 PCSOO ' ·20 UCH81 2.32 6C6 ' .75 30P4 '·20 
ECL83 ' ·50 PCFBO '.00 UCL82 ' ·04 6CB6A 2·49 30P1S ' ·20 
ECL86 ' ·20 PCF82 '·00 UCL83 ' ·44 6C06GA 5·07 30PL 13 '·80 
EF37A 3 ·50 PCF86 ' ·60 UF8S '·44 6CL6 £3.72 30PL14 ' .68 
EF3S 2 .75 PCF801 ' .60 UL41 2 ·50 6CH6 '0·40 75C l 2 .35 
EF41 2 ·00 PCF802 ' ·90 UL84 '·20 6CW4 7 .68 85A2 2 ·39 
EF42 2 ·00 PCF80S ' ·60 UY41 '·25 606 '·75 SOCl 2·44 
EFSO ' ·50 PCF808 '·60 UY8S ' ·04 600S 5·94 1S0B2 3 ·02 
EFS4 5 ·00 PCH200 ' ·60 VA10S/30 '·92 6EA8 2 ·94 1S0C2 ' ·92 
EFSS 2 .50 PCL82 '·00 VA 1 SO/30 '·92 6EHS ' ·85 1S0C4 2·39 
EF80 0 ·80 PCL83 2 ·00 l7SS '6·80 6F6 ' ·75 S72B 27.50 
EF86 '·52 PCL84 ' ·00 l803U 7·90 6Gk6 2 ·67 80S 20·00 
EF91 ' ·80 PCL8S ' ·08 2021 3·50 6H6 '·50 807 3 ·75 
EFS2 5·8' PCL86 '·08 3B28 '4·35 6H56 3·77 81 l A '8·33 
EF183 0 ·80 PCL80S '·08 4CX2S0B 6J5 2 ·50 812A '8.33 

I EF184 0 ·84 POSOO 3 ·60 45·00 6J6 3·50 813 79·26 
EH90 ' ·40 PFL200 ' ·80 SA4GY 3.50 6J7 2 ·50 866A '5.27 
EL32 ' ·50 PL36 '·20 SU4G '·52 6JB6A 4·56 872A 2'·47 , EL33 3 ·50 PL81 ' ·20 5V4G '·52 6J56C 5· 58 931A '5·78 

; EL34 2·20 PL82 '·20 SY3GT 0 ·85 6K4N '.25 20S0 6 ·96 
EL36 ' ·60 PL83 2 ·22 Sl3 ' ·50 6K6GT ' ·30 5763 3 ·75 

\ EL81 3.51> PL84 '·08 Sl4GT '.50 6K7 , ·50 5814A 3·72 
EL84 ' ·00 PLS04 ' ·40 6/ 30L2 '.56 6K8 ' ·75 5842 '2·09 

i EL86 2 ·50 PLS08 ' ·80 6A87 '·50 6K06 6 ·36 6080 6 .85 

t 
EL91 7·' 4 PL509 3·20 6AH6 4 ·71 6L6G 2 ·50 6146A '0·64 
EL95 ' ·32 Pl519 3·20 6AKS 3.60 6L6GC 2 ·50 6146B 8 · '2 
EL360 8 .50 Pl802 2·96 6Al5 0 ·82 6L7 2·00 6883 B '2·73 
EM81 '·00 PY33 '·'0 6AM6 '·80 6L06 6·72 6973 3·87 

7960 9 .96 
Open daily to callers: Mon-Fri 9 a.m.-5 p.m. 7586 

Valves. Tubes and Transistors · Closed Saturday 7587 
Terms C.W.O. only · Tel. 0 1-677 2424-7. Prices correct Prices eXCluding Quotations for any types not listed S.A.E. Telex when going 

VAT add 15% Poet and packing 35p per order 946708 to press 
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ROBOT 'SOO' SUPER TERMINAL 

Quite simply the best & most 
complete Terminal ever built for 
Amateur Radio. 
Full Send/Receive RnY ASCII & 
CW. Character & Test Pattern 
generation SSTV. 
Please send 19p stamp for a 
complete information package. 

AERO & GENERAL SUPPLIES 
Building 33, East Midlands Airport, 
Castle Donington, Derby DE7 2SA. 

Tel: (0332) 812446 

LOOK! LOOK! LOOK! 
Due to popular demand, we have decided to continue manu-
facturing Frequency Display Units, for the FRG7, the SSR 1 

Century 21 & S RX 30 Receivers. 

Price £44.77p inc. of VAT postage & packing. 

NEW PRODUCT. CB CB CB 
The PERSUADER SPEECH PROCESSOR at £38.18p inc. VAT 

postage and packing. 

SA.E. For further information to: 
BROOKES ELECTRONICS LTD., 
2A, Leicester Street, Norwich N R2 23AS. 

Tel : 0603 24573 C.w.O. VISA AN 0 ACCESS 
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AT-SO 

SX1000 
Electronic Ignition 

• Inductive Discharge 
• Extended coil energy 

storage circuit 
• Contact breaker driven 
• Three position changeover switch 
• Over 65 components to assemble 
• Patented clip-to-coil fitting 
• Fits all12v neg . earth vehicles 

SX2000 
Electronic Ignition 

• The brandleading system 
on the market today 

• Unique Reactive Discharge 
• Combined Inductive and 

Capacitive Dischar(le 
• Contact breaker driven 
• Threp position changeover swi,tch 
• Over T30 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg. earth vehicles 

• Not an auto item but great fun 
for the family 

• Total random selection 
• Triggered by waving of hand 

over dice 
• Bleeps and flashes during a 4 second 

tumble sequence 
• Th row displayed for 10 seconds 
• Auto display of last throw 1 second in 5 
• Muting and Off switch on base 
• Hours of continuous use from PP7 battery 
• Over 1 00 components to assemble 
• Supplied in superb presentation gift box 

TX2002 
Electronic Ignition 

• The ultimate system. Switch able 
contactless . • Three position switch with 

Auxiliary back-up inductive circuit. 
• Reactive Discharge . Combined capacitive 

and inductive . • Extended coil energy storage 
circuit. • Magnetic contactless distributor trigger-

head . • Distributor triggerhead adaptors included . 
• Can also be triggered by existing contact breakers . 

• Die cast waterproof case with clip-to-coil fitting. Fits 
majority of 4 and 6 cylinder 12v neg . earth vehicles . 

• Over 150 components to assemble 

VOYAGER Car Drive Computer 
• A most sophisticated accessory . • Utilises a single ch ip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd . • Affords 12 functions centred 
on Fuel. Speed. Distance and Time .• Visual and Audible alarms 
warning of Excess Speed. Frost/ Ice. Lights-left-on . • Facility to 
operate LOG and TRIP functions independently or synchronously . 
• Lar!je 1 Omm high 400ft-L fluorescent display with auto 
intensity . • Unique speed and fuel transducers giving a 
programmed accuracy of + or - 1 % . • Large LOG & TRIP 
memories. 2.000 miles. 180 oallons. 100 hours . • Full Imperial 
and Metric calibrations . • Over 300 components to assemble . 
A challenge for the electronics enthusiast! 

Electronic Car Security SV'st4ltm 
• Arms doors. boot. bonnet and has security 

fog/spot lamps. radio/tape. CB equipment 
• Programmable personal code entry system 
• Armed and disarmed from outside vehicle using a special magnetic key fob against a windscreen sensor pad adhered to 

the inside of the screen. Fits all 12V neg earth vehicles 
• Over 250 components to assemble 

All EOA·SPARKRITE oroducts and desiQns are fullv covered bv one or more World Patents. 
EDA SPARKRITE LIMITED 82 Bath Street. Walsall. West Midlands. WS 1 3DE England . Tel: (0922) 614791 --------------------SELF READY 

ASSEMBLY BUILT 
KIT UNITS 

SX 1000 £12.75 £27.95 
SX 2000 £19.95 £43.75 
TX 2002 £29.95 £62.95 

AT. 80 £24.95 £49.75 
VOYAGER £49.95 £84.75 
MAGIDICE £12.95 £19.95 

• PRICES INC. VAT. POSTAGE & PACKING .. _------

Please allow 28 days for delivery 
NAME __________________________________ _ 
ADDRESS ______________________________ __ 

I ENCLOSE CHEOUE(S)/ POSTAL ORDERS FOR 
£ KIT REF. _____ _ 
CH EOU E NO . _____________________ _ 
24 hr. Answerphone 
PH ONEYOURORDERWITHACCESS/ BARCLAYCARD 
SEND ONLY SAE IF BROCHURE IS REOUIRED 

www.americanradiohistory.com



A GllEAT DAYOUT. .. 
Enter thelascinating world 01 woodworking 

Whatever your interest, skill or ambition in this traditional craft, you will find every 
facet of working in wood reflected here. Timber and tools , machinery and materials, 

plans and planes, clocks and clamps, dowels and drills, fitting and furniture , abrasives 
and adhesives - everything for everybody who ever works with wood. 

See the widest range of machinery, tools, accessories and materials and 
how you can use them to improve your skills. See them in action, 
compare them and choose the ones which meet your needs and 

complement your style of woodworking. 

THE CRAFT MARKET PLACE 
is the unique centrepiece of this exhibition. Here, you can 
see - and buy if you wish - a wide range of beautiful items 
in wood showing what has been achieved by just some of 
the followers of the craft of woodworking. See for yourself 

how this absorbing hobby can also be profitable! 

CONFERENCE CENTRE 
February 4-7, 1982 

"" February 4-6, am - 7 pm February 7 (Sunday), 10 am - 6 pm 

Admission prices: Adults - £1.S0 
Children under 16 and Senior 
Citizens - £1.00 
Party rates: (groups of 20 or more) 
Adults - £1.30 Children - SOp 
(plus one free ticket per 20 tickets sold 
for the organiser or teacher) 

To get your party rate tickets 
phone in advance to: The 
Exhibition Manager, Practical 
Woodworking Exhibition on 
(01)-643 S040, or apply at the door. 

Bring yourself-

"" ........... 

PRACflCAL WOOD 
WORKI 

and thefamily - andjoin in all the action I 
88 Practical Wireless, February 1982 
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BUILD A PAIR OF MICRO MONITORS! 
Just a few hours easy and 
interesting work and you'll have 
a superb pair of compact 
loudspeakers for about half the 
price of equivalent 'assembled' 
models. 
The WilmsJow Audio Micro 
Monitor wJ1/ stand comparison 
with any speaker of similar size 
(at any price!). Don 't take our 
word !orit-call fora 
demonstration! 

' .... 

The Micro Monitor kit contains all the components needed - a pair of 
cabinets in flat-pack form - accurately machined for easy assembly, all 
drive units, crossover networks, acoustic wadding, grille foam, velcro, 
nuts and bolts, etc. No electronic or woodworking knowledge required-
simple, foolproof instructions supplied. The cabinets can be stained, 
painted or finished with iron-on veneer. Dimensions of assembled 
cabinet: 32x24x2Ocms. Suitable for amplifiers of 20- 50 watts. 

Price: £103.95 per pair including VAT. Carriage and insurance £5.95 

I WIlMS!nw] illJO[ffi]J 
The firmfor' 0625529599 

35/39 Church Street, Wilmlsow, Cheshire SK9 1AS 
Lightning service on telephoned credit card orders' 

Please allow 7 days for delivery. 

MIGHTY NINETY PACKS ALL 90pEa.lnc.vAT. 
BUY SIX PACKS AND GET A SEVENTH PACK FREEI 

POSTAGE 15p PER PACK 
MNl 300 t watt pre-formed resistors. MN23 300 nuts, screws, washers, etc. 
MN2 200 t and t watt resistors. MN31 15 assorted trimmer caps. 
MN3 1 00 1 and 2 watt resistors. MN32 13 30pF beehive trimmers. 
MN4 50 wire wound resistors. MN34 25 min. glass reed switch. 
MN5 100 metal oxide resistors. MN40 50 polystyrene capacitors 
MN6 12 assorted potentiometers. MN42 10 BC107 transistors 
MN7 25 assorted pre-set resistors. MN43 10 BCl 08 transistors 
MN8 50 assorted electrolytic caps. MN44 10 slide switches sp/ co. 
MN9 100 assorted ceramic caps. MN45 35 asstd. diodes - zener, rect .. 
MN10 100 mixed caps. poly. ceramic. switching. signal. 

elect. mica. etc. MN51 10 ·2" red led. 
MN13 20 assorted transistors. MN53 200· 1 mfd 25V ceramic disc. 
MN14 40 1 N4 1 48 diodes. MN54 200·01 mfd 25V ceramic disc. 
MN20 1 240-110to 12 volt 100mA MN56 10 14 pin low profile I.C. socket. 

transformer. MN57 10 16 pin low profile I.C. socket. 
MN22 8 ·2" LEO's with clips 4 red, MN58 2 x CA723 voltage reg. 

2 yellow. 2 Qreen. MN64 5 cress-to-make min switches. 
Microwave Module. as described in Practical Wireless "Exe", Project Wessex Alarms, 
complete with horn. £8.00 + 50p postage. 

CHORDGATE LTD (Dept C) 
75 Faringdon Road, Swindon, Wilts. Tal. (0793133877 

OFFICIAL ORDERS SCHOOLS AND COLLEGES WELCOME 
Retail prem.ises at above address. 

SPECIAL OFFERS IN NEW EQUIPMENT 
SWAN ASTRO 150 HF Transceivers (RRP (613) 

£525 incl VAT. Carriage £7 . 
NEC CQP 2200E 2M FM Transceivers (6 Channel) 

£125 incl VAT. Carriage [2. 
Used CQP 2200Es £90 incl VAT. [2. 
WE STOCK YASEU - SHURE - WELTZ - Cubic/Swan - Microwave 
Modules etc. 
Quality crystals for 2 metres HC25/U £1 .65 each incl. VAT. 
SO TX 12·0833 RX 44·7666 R4 TX 12·0916 RX 45·0000 
S23 TX12·1312 RX44·9583 R5 TX12·0937 RX45·0083 
RO TX 12·0833 RX 44·9666 R6 TX 12·0958 RX 45·0166 
R3 TX 12·0895 RX 44·0895 R7 TX 12·0979 RX 45·0250 
R8 TX 12·1000 RX 45·0333 R9 TX 12·1020 RX 45·4166 
VALVES EL84/6BQ5 70p each incl. VAT. EF184/6EJ7 80p each 
incl. VAT. Please add 20p for post and packing for any quantity. 
Wr:. STOCK COMPONENTS, HARDWARE, CABLES, ANTENNAS' Etc. 

NEC SWAN/CUBIC FDK YAESU MICROWAVE MODULES 
DAVfREND WEL1Z etc. 

William Munro (lnvergordon) Limited 
100 High Street, Invergordon,Ross-shire IV18 OON 

Tel: 0349 852351 Access Barclaycard Telex: 75265 
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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 are 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: 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 

Qualify for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects:-
G.C.E. Engineering Purchasing 
60 subjects Farming Sales 

at "0" & Heating Storekeeping 
"A" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

ICS To: International Correspondence 
Schools 

SINCE 1890 

Dept. 276R Intertext House, London 
SW8 4UJ or telephone 622 9911 

Subjecl of Interest. 

Name .. ...... .. . 

Address . .. . . . . ........... . . .. . .... ..... ........ . ... . .. .. .. .... . 

TelephoDC Number 

89 
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When replying to Classified Advertisements 
please ensure: 
(A) That you have clearly stated your 

require ments. 
(B) That you have enclosed the right 

remittance. 
(C) That your name and address is written 

in block capitals, and 
(D) That your letter is correctly addressed 

to the advertiser. 
This will assist advertisers in processing and 
despatching orders with the minimum. of 
delay. 

Receivers and Components 

AUTOMATIC MORSE DECODER -Iow cost easy build 
9v circuit. Accepts audio input or practice key. Gives 
continuous readout on 12 character alphanumeric display. 
Send £3.95 plus large S.A.E. for fully detailed 17 page 
construction data. Parts and P.C.B. available. MacRitcie 
(Micros), 100 Drakies Avenue, Inverness IV2 3SD. 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABILITY RESISTORS 
iW Carbon Film E12 Ser;.s lR-lOM. (E24 2R-6M21 lp 
iW, yW & lW Metal Film E12 Series 10R-2M2-2p 
METAL FILM iw 1% E12 series lOR to 1 MO-3p 
CAPACITORS. 
MULLARD Min. C.,amic E12 l00V 2% 1.8pl. to 47pf.-3p 
2% 56pl. to 330pl.-4p. 10% 390pl. to 4700pl.-4p 
Plate Ceramic 50V Wkg. Vertical Mounting . . 
E12 22pl. to 1000t & E6 1 K5pl. to 47Kpl.-2p 

'0.15 & 0.22_p. 0.33 & 0.4';-8p 
0.68-11p. 1.0-15p. 1.5-20p. 2.2-22p 
ELECTROLYTIC. Wire Ended (MfdsNolts). 

0.47/50 50 22/25 6p ' 100/25 7, '70/25 11, 
1.0/50 50 22/50 6p tOOl50 " 410/40 '" 
2.2/50 50 '7116 6p 220/16 t, 1000/15 150 
4.7150 50 .7125 6, 220/25 " 1000/25 25p 
10/50 50 '7I5G 6p 220150 lOp 10001'0 350 
22116 6p 100116 7p '70/16 11, 2200116 200 
TANTALUM BEAD SUBMINIATURE ELECTROLYTICS. 
0.1, 0.22. 0.47. 1.0, 2.2 35V & 4.7 • 6.3V-14p 
4.7!:'6V & 25V-15p. 10/ 16 & 22/6-20p. 10/2 5-29p 

1 22/Wlt.ij1 
Polyatyrene 63V Wkg. E12 S.ri •• Long Axial Wire • . 
10 pI. to 820 pl.-3p. 1000 pi. to 10,000pl.-4p 
TRANSISTORS. 
BCI07/B/9 lOp BCIB2l 8p BFI97 lOp 
BC147/8/9 lOp BCI84l Bp BFY50/51 /52 18. 
BC I57/s/9 lOp BC212l Bp BFXBB 25. 
BC547C!Bc/9C7. BCY70 15. 2N2926 7. 
BC557C/8C19C7p BFI95 lOp 2N3055 50. 
SPin D.I.L. Le's 741 Op/amp.-18p. 555 Timer7"24p 
Holders 8 Pin- 9p. 14 Pin-12p. 16 Pin-14p. 18 Pin-
1ap. 28 Pin-25p. 40 Pin-30p. 
DIODES (p.i.v./ampa,. 
7S/2SmA lN4148 2p 12S0/ IA BV127 10p 
lOO/ lA IN4002 40 400/3A tN5404 140 
BOO/ lA lN4006 6p 60/ I .SA SlM l 5p 
1000/ 1 A lN4007 7p 30/ 150mA AAY32 12p 

10 33V 400mW-8p. IW-l4p . 
L.E.D: . 3 mm. & 5 mm. Red-lOp. Green. Yellow-l4p 
Grommets for 3 mm'-J!p, Holders for 5 mm.-2p 

5V, 8V, 12V. 15V, 18V & 24V 0.5A-ap. lA_5p 
PRESET POTENTIOMETERS 
50mW&tWlOORto lM0-7p. 
PAIRS BATTERY SNAPS PP3-5p. PP9- IOp 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield 58 OR N. 

90 

V.A.T. Inclusive Prices, Postage 15p 
(FREE over £5.00) 

SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 32 pence 
per word (minimum 12 words!. box number 60p extra. 
Semi-display setting £ 1 0 .70 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 Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, King 's Reach 
Tower, Stamford St" London , SE1 9LS. (Telephone 01-261 
5B46). 

Whilst prices 0/ goods shown in 
advertisements are correct at 
the time 0/ closing/or press, 
readers are advised to check 
with the advertiser both prices 
alld availability a/goods be/ore 
ordering/ram non-current issues 
o/the magazine, 

WE REPAIR/RESTORE valve type communication 
receivers with a one year guarantee. For a free quote 
tel ephone Corby 61697. Vintage British Radio 
Components Co., '22 Thurso Walk, Corby, Northants. 

s"lp. ... G\p. THE VINTAGE 
WIRELESS COMPANY 

1920 to 1950 
Receivers, valves, components, service data, historical 

radio. 
S.a.e. with enquiries and for monthly newsheet. 
THE VINTAGE WIRELESS COMPANY, 64, Broad 
Street, Staple Hill, Brinol 8516 SNL. Tel. Bristol 
566472. 

VALVES. Radio. TV, Industrial transmitting, dispatched 
to all parts of the world by post. 6000 types in stock. 
Quotation SAE: Cox Radio (Sussex) Ltd" The Parade, 
East Wittering. Sussex. 2023 (024366). 

CRYSTALS MADE TO ORDER within 6 weeks. 4· 
105MHz, wires or pins. £3.90 each inclusive. Hartley 
Crystals, Green Lane, Milford, Godalming, Surrey GU8 
5BG. 

BULK OFFERS 
All new full per 100. 

g t:?o ·68 £6.50; 1·0 is. 
22K, 47K, 

45118 £36 lOOK . All £3/100. 
LM380N £46 Tants: 0·1/35, 1·5/35, 2·2/16, all £4; g 331 to, 47/6, 68/3 £8. 
CI06F (No Tab) £8 PC ELECTRONICS, 2, Thornhill, 
TBAI20C £1& Romsey Road. Whitaparish. 
MC857 £3 Solisbury SP5 250. 

BOURNEMOUTH!BOSCOMBE. Electronic components 
specialists for 33 years. Forresters (National Radio 
Supplies) late Holdenhurst Rd. now at 36, Ashley Rd., 
Boscombe. Tel. 302204. Closed Weds. 

5 ·0, 6 ·0.7·0.8·0.9·0, 10·0.10·7, 12·0,1 5·0, 16 ·0.18·0. 
20·0, 38·6667 MHz, £3·35. Selected freqs stocked In 
Glider, Marine and 27 MHz bands. Any freq made to order in 
8 weeks from £4.10. 2-3 week service available. 
FILTERS Your best source for 6 and 8 pole and monolithics 
lor AM, CW. 558, FM , on 455 kHz. 1·6, 9·0. 10·7 , 21·4 
MHz, etc, 
Prices inc. VAT and UK post. SAE lists, 

P. R. GOLLEDGE ELECTRONICS 
G3EDW, Merrlott, SOme,.." TA1S 6NS. 

TeI: 0480 73718 

BALLARO'S OF TUN BRIDGE WELLS have moved to 
54 Grosvenor Road. no lists. S.A.E. all enquiries phone 
Tunbridge Wells 31803. 

UOSAT * OSCAR 
Complete program in Basic with comprehensive 
notes. * Reference orbits * Azimuth * Elevation * Range * Rise/sel TImes * Sub Sal Track * Full Sat Data * Doppler Period Measurement * Can also be used to calculate H F Beam Headings * 

Cheques for £10 to: 
D. O·Neill, 

41 Bamton Road, 
Dumfries. 

VHF CONVERTER 45·220MHz, 28·30MHz, tuneable IF 
£8. TVDX VHF·UHF converter. Receive VHF signals on 
UHF TV set £ 10.80. SAE data. lists, H. Cocks, Cripps 
Corner. Robertsbridge, Sussex. Tel. 058083·317. 

FREE COMPONENT GRAB BAGS, Details, and Price 
list: SAE T.H.D. Electronics (Dept P.W.), 90 Longford, 
Yate, Bristol. 

Aerials 

COPPER AERIAL WIRE 14swg hard drawn 70' £5.34. 
140' £8.84 inc. VAT. Postage £1.75 T.M.P. Electronics, 
Supplies. Britannia Stores, Leeswood, Nr. Mold. N. Wales. 

G2DYM ANTI-INTERFERENCE 
ANTI-TVI TRAP DIPOLES 

TRANSMITTING & S.w.l. MODELS 
Data Sheets Large SAE. Aerial Guide 50p. 
Indoor and Invisible Aerials £3.50, 
Callers welcome Tel: 03986-215 
G2DYMr Uplowman, TlVerton, Devon. 

Books and Publications 

UNIQUE T.V. REPAIR MANUALS and other books. 
SAE brings newsletter, price lists, etc. AUS, P.W., 68, 
Montgomery Street. Larkhall, Lanarkshire ML9 2AD. 

WORLD RADIO TV HANDBOOK The world·famous 
guide to broadcasting schedules. indispensable for serious 
li steners - £ 10.49 or state Access/Visa number. Pointsea 
Research. 25 Westgale. North Berwick, East Lothian. 

Record Accessories 
STYLI for Music Centres etc. Free list for S.A.E., includes 
other accessories. FELSTEAD ELECTRONICS, Longley 
Lane. Gatley. Cheadle. Cheshire SK8 4EE. 

Courses 

COURSES - RADIO AMATEURS EXAMINATION. 
City and G uilds. Pass this important examination and ob· 
tain your licence. with any RRC Home Study Course. For 
details of this and other courses (GCE, professional ex-
aminalions. etc.) wrile or phone - THE RAPID RESULTS 
COLLEGE, DEPT l XI, Tuition House, London SWI9 
4DS. Tel: 01·947 7272 (9am-5pm) or use our 24 hr 
Recordacall Service: 01 ·9461102 quoting Dept. lXI. 

Services 

OSCILLOSCOPE repair and calibration. Quick service, 
competitive rates. W.I.R. Electronics 01·367-6816. 
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Service Sheets 

G T TECHNICAL INFORMATION SERVICE 
• • 76 CHURCH ST., LARKHALL, LANARKS. 

Any published full size service sheet - still only £1 + s.a.e. 
Repair data your named T.V. £6.50 (with circuits £8.50) 

Giant collactions exploded diagrams of domestic equipment (many rapresentative circuitsl most leading 
manufacturers - 2 huge binders for £26.50 with free 1 year's updating service. 

S.A.E. fo r free newsletter. price lists. any quotation. bargain offers. unique T.V. publications. 
2 big catalogues list thousands service sheets/manuals plus £4 vouchers for £2 + large s.a .e . 

Complete British Colour TV circuits. etc. in 3 huge binders only £39.50. 
Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. 11-1 . 

30,000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE 

TV Mones. Radios £1 .25 - Tuners £1.25 - TaDe Recorders, 
Record Transistors from £1 .25 - Car £2.00 
+ S.A.E. - Stereograms. Radiograms from £1 .26 - Also 
Colour available. - State. jf circuit wiJl do, if sheets are not 
in stock. All TV sheets are full length 24 x 12", not in Bits 

if sheets not in 

C.CARANNA 
71, a .. ufort P.rk, London NW11 SBX 

01-458 4882lMon 0"' ... 1 

SERVICE SHEETS, Radio. Television. Slereo, elC .• from 
SOp. Calalogue 25p. S.A.E. wilh orders. enquiries. 
Hamiltons. 47 Bohemia Road. Sl. Leonards. Sussex. 

BELL'S TELEVISION SERVICES for Service Sheels on 
Radio. TV clC. £ 1.25 plus S.A.E. Colour TV Service 
Manuals on requesl. S.A.E. wilh enq uiries lo B.T.S., 190 
Kings Road. Harrogale, N. Yorkshire. Tel. (0423) 55885. 

SERVICE SHEETS, Radio, TV elc., 10,000 models. 
Calalogue 25p. plus S.A.E. wilh orders, enquiries, 
TELRAY,5 Henderson Street, PreSlon PRI 7XP. 

Personal 

CHRISTIAN SINGLES HOLIDAYS. Weekend 
houseparlies. Friendship conlacls nalionwide. C.F.F. 
Depl/B89, Edenlhorpe, Doncasler. 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All 
lypeS considered - MUSl be new. Send delailed lisl - OfTer 
by relurn - WALTONS, 55A Worcesler Slreel, 
Wolverhamplon. 

TWO ECLL80 VALVES. Savage "Ronada". Margarel 
Road, Liverpool, L23 6TR. 

WANTED PW. MAY-JUNE. JULY 1963 Good price 
paid. Ring Soulhend 76211. 

For Sale 

NEW BACK ISSUES OF "PRACTICAL WIRELESS" 
available 90p each. pOSl free. Cheque or un crossed PlO 
relurned if nol in slock - BELL'S TELEVISION 
SERVICE. 190 Kings Road, Harrogale, N. Yorks. Tel. 
(0423) 55885. 

TRIO 9R-S9DE COMMUNICATION RECEIVER. 
boxed wilh handbook, lillle used. OfTers. Jebb, 72 Wesl 
Slreel, Dunstable, Beds. 

EDDYSTONE EC 10 short-wave receiver 0.5 ·30MHz 
SSB/AM £65. 01 -578 0539. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Pl ease insert the advertisement below in the next available issue of Practical Wireless for . 

insertions. I enclose Cheque/P.O. for £ .. 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable lo Praclical Eleclronics) . 

Educational 

TELEVISION COMPUTER 
RADIOCOMMUNICATIONS 

& RADAR SERVICING 

TWO YEAR full-time Modular 
Diploma course to include a high 
percentage of practical work. 
• ELECTRONIC PRINCIPLES 

• MONO lV & CClV 

• COLOUR lV & VCR 

• MICROELECTRONICS & 
, DIGITAL TECHNIQUES 

• MICROPROCESSORS & 
COMPUTERS 

• RADIOCOMMUNICATIONS & 
RADAR 

Each of the above Modules are 13 weeks 
in duration . Individual Modules can be 
arranged for applicants with suitable 
electronics background. 
Tuition fees (UK & Overseas) £1575 
per year (i_e. £525 per Module) . 

Next session starts January 4th. 

Prospectus from: 

LONDON ElECTRONICS 
COllEGE 

Dept : PP, 20 Penywern Road, 
London SW5 9SU. Tel: 01-373 8721. 

NAME ...... .. ...... ... ........ ... ... .... ........... ..... .... ... ........ ... .......... ... ........ ... .... . . Send (0: Classified Advertisement Manager 
PRACTICAL WIRELESS 

ADDRESS ... ..... .... ............. ....... .... .. ......... ..... ... ... ........ .... ....... .... ...... ..... . 
Classified Advertisements Dept., Room 2337 
King's Reach Tower, Stamford Street, 
London SEt 9LS. Telephone 01-261 5846 
Rate : 
32p per word. minimum 12 words. Box No. 60p extra. 

Company registered in England. Registered No. 53626. Registered Office : King's Reach Tower, Stamford Street, London SEl 9lS. 
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Educational- cont. 

TECHNICAL TRAINING 
Get the training you need to move up into a higher 
paid job. Take the first step now-write or phone 
ICS for details of ICS specialist homestudy courses 
on Radio, TV, Audio Eng. and Servicing, Electronics, 
Computers, also self-build radio kits. Full details 
from: 

ICS SCHOOL OF ELECTRONI<:S 
Dept. 277R Intertext House, London SW8 4UJ 

Tel. 01-622 9911 (all hours) 
State if under 18 

COLOUR TV SERVICING 
Learn the techniques of servicing Colour TV sets 
through new homestudy course approved by 
leading manufacturers. Covers principles. practice 
and alignment with numerous illustrations and 
diagrams. Other courses for radio and audio ser-
vicing. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept . 277R Intertext House, London SW8 4UJ 

Tel. 01-622 9911 (all hours) 
State if under 18 

CITY & GUILDS EXAMS 
Study for success with ICS. An ICS homestudy 
course will that you pass your C. & G. 
exams. Special courses for: Telecoms, Technicians, 
Electrical Installations. Radio. TV & Electronics 
Technicians, Radio Amateurs. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 277R Intertext House, London SW8 4UJ 

Tel. 01-622 9911 (all hours) 
State if under 18 

Miscellaneous 
ALUMINIUM TUBES FOR AERIALS. Various sizes 
available. Nerva Metals. 01·904 4647. 

PRE·PACKED. Screws. nuts. washe r. solder tags 
studding. Send for price list. A I Sales (PW). P.O. Box 402, 
London SW6 6LU. 

SUPERB INSTRUMENT CASES by Bazelli, manufac-
tured from PVC Faced Steel. Hundreds of people and 
industrial users are choosing the cases they require from 
our vast range. Competitive prices start at a low £ 1.05. 
Chassis punching facilities at very competitive prices. 400 
models to choose from. Suppliers only to Industry and the 
Trade. BAZELLI, (Dept No. 25), St. Wilfrid's Foundry 
Lane, Halton, Lancaster LA I 6LT. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Telephone 015311568 

ENAMELLED COPPER WIRE 
SWG 11b 2m 

8 to 29 2.76 1.50 0.80 0.60 
30 to 34 3.20 1.80 0.90 0.70 
35t039 3.402.00 I.tO 0.80 
40 to 43 4.75 2.60 2.00 1.42 
44 to 47 5.90 3.40 2.39 2.00 
48 to 49 15.96 9.58 6.38 3.69 

SILVER PLATED COPPER WIRE 
14t030 6.50 3.75 2.20 1.40 

TINNED COPPER WIRE 
14t030 3.85 2.36 1.34 0 .90 

Prices incl. P&P and VAT. Orders under £2 add 20p. 
SAE for list of Copper/Resistance Wire. 

Dealer enquiries welcome. 
Reg. Office 22, Coningsby Gardens. 

CENTURION BURGLAR ALARM EQUIPMENT. Send 
SAE for list or a cheque/ PO for £ 11.50 for our special offer 
of a full sized sign written bell cover, to: Centurion, Dept 
PW. 265 Wakefield Road, Huddersfield, W. Yorkshire. 
Access & Barclaycard. Telephone orders on 0484·35527. 

RECHARGEABLE 
BATTERIES 

PRIVATE & TRADE ENQUIRIES WELCOME 
FULL RANGE AVAILABLE. SAE FOR LISTS. £1 .45 for 

sunON WEST MIDLANDS. 021 3549764. 
AFTER HOURS 0977 84093. 

• NE',N SEALED LEAD RANGE AVAILABLE· 

PARAPHYSICALS JOURNAL (Russian Translations): 
PsychOlronic Generators. Kirlianography, Gravity Lazers, 
Telekinesis. Details: SAE 4 x 9" Paralab, Downton. Wilts. 
WAVEGUIDE, FLANGES & DISHES. ' All standard 
sizes & alloys stock. Special sizes to order. Call Earth 
Stations. 01 ·228 7876. 22. Howie Street. London SW II 
4AR. 

GLADSTONE RADIO, 66 Elms Road, Aldershot GU II 
1 LP Closing March '82. Send two second class postage 
stamps (unused) for li sts of components, speakers etc., at 
knock out prices 

ANTENNA FAULT? 
lOSI NG DX? Poor reports? Check with an 

Antenna Noise Bridge, MEASURE resonance 
1-150MHz and radiation resistance 2-1000 
ohms, ANSWERS, £ 15.70. 

V.L,F,? EXPLORE 1 0-150MHz, Receiver £16.50. 
RARE DX UNDER QRM? DIG it OUT with a 

Tunable Audio Notch Filter, between your 
receiver and speaker, BOOST your DX/QRM 
ratio , 40dB notch, hear WEAK OX, £ 13.80. 

Each fun-ta-build kit includes all parts, printed 
circuit, case, instructions, postage etc, money back 
assurance so GET yours NOW. 

CAMBRIDGE KITS 
45 (PB) Old School Lane, Milton, Cambridge. 

ELECTRONIC KITS, Largest range of kits in the U.K. 
Everything from stroboscopic lights to transmitters. at un· 
beatable prices. Send S.A.E. for free catalogue to: 
EASTLlNG ELECTRONICS (KITS), 64B Hawthorne 
Road, WinlOn. Bournemouth 

MORSE CODE TUITION AIDS 
Cassette A: 1· 12 w.p.m. for amateur radio examination. 
Cassette B: 12·25 w.p.m. for professional examination 
preparation. Each cassette is type C90. 
Morse Key.and Buuer unit for sending practice. 
Price each Cassette (including booklets) £4· 75. Morse Key 
and Buzzer £4· 75. 
Prices include postage etc. Overseas Airmail ( 1·50 extra 

8ARCLAYCARD IVIZAI NUMBER ACCEPTED 
MHEL ELECTRONICS (Dept 2), 12 
long.hore Way, Milton, Portsmouth P04 BlS_ 

CORDLES TELEPHONES, build your own simple and 
inexpensive units. Send £3.00 for plans to J. F. Ashley, 
Birley Grange Cottage Farm, Baslow Road, Cutthorpe, 
Derbyshire. 

BURGLAR ALARM EQUIPMENT. Ring Bradford 
(0274) 308920 for our catalogue or call at our large show· 
rooms opposite Odsal Stadium. 

QUALITY PERSONAL CALLSIGN TIES. Callsign -
ofTwhite 3mm symbols on navy, wine or green background. 
Minimum order is two ties on same background, £9.70 the 
pair incl. 5/ 6 weeks delivery. - CWO to Garrison Radio, 
Catterick Garrison, N. Yorks. DL9 3JD. Tel. 0748·833311. 

PCBs FOR PRACTICAL WIRELESS PROJECTS PROGRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

Jan. 79 
Mar. 79 
Jan. 80 
Jan. 80 
June 80 
Aug. 80 
Sept. 80 
Sept. 80 
Feb. 81 
Feb. 81 
Mar. 81 
April 81 
April 81 
May 81 
June 81 
July 81 
July 81 
July 81 
July 81 
July 81 
Aug.81 
Sept. 81 
Oct. 81 
Oct. 81 
Oct. 81 
Oct. 81 
Oct. 81 
Dec. 81 
Oec.81 
Dec. 81 

92 

Sandbank Metal Oetector 
Soundlite Converter 
A F Speech Processor 
Wide Band RF Pre Amp 
Nimbus Base Station Adaptor 
Model Railway Converter 
Transceiver Power Unit 
Beginners 2 Meter Converter 
PW Morse Tutor 
Tape Slide Controller 
Active Antenna 
PW Helford 6V Stabiliser 
Boat Engine Hours Counter 
PW Stour 
Car Audio Amp 
Auto Cut-Out Power Supply 
Stour 
Stour 
Stour 
Stour 
Exe. Micro Wave Transceiver 

Sleep Timer 
Sto"r 
Sto"r 
Sto"r 
Stour 
PW Winton Tuner 
PW Winton Tuner 
Crystal Calibrator 

R035 
WK001 
WR068 
WR067 
WR083 
WR085 
WR095 
WAD634 
WR081 
Set of 3 
WAD784 
WAD8D4 
WAD788 
WAD834 
WA0847 
WAD853 
WR123 
WR124 
WAD830 
WR125 
WR126 
WR131 
WRl22 
WR127 
WR12B 
WR129 
WR130 
WR134 
WR136 
WR135 

Full range of RS components available. 
Please phone for quote. 

Please note our new address: 
C. BOWES ELECTRONICS LTD., 

28 Stockport Road. Cheadle. CheshirB 
Tel: 061-491 1644 ext 5. 
PLEASE SENO CASH WITH ORDER. 

£3.81 
£6.63 
£2.68 
£1.00 
£2.90 
£2.47 
£1.00 
£1.38 
£3.70 
£7.50 
£1.20 
£1.00 
£2.70 
£2.90 
£1.35 
£1.90 
£4.40 
£4.40 
£2.75 
£5.50 
£3.90 
£2.50 
£2.60 
£3.80 
£4.50 
£4.50 
£4.50 
£5.95 
£4.50 
£1.70 

NICADS. 'AA' size 95p, 'C' 2AH £2.60p, '0' 1.2AH £2.40p, '0 ' 4AH £3.60p. 
UNIVERSAL NICAD CHARGER, charges 'AA', C or 0 cells, up to 4 of each type£9.26p. 
SWITCHES. Min. toggles, SPST 8 x 5 x 7mm 42p. DPDT 8 x 7 x 7mm 55p. DPDT cloff 
12 x ll x 9mm 77p. HEAVY DUTY·DPOT 240VAC 10 Amp 31p'. PUSH TYPE, push on 16x6mm 
15p, push to break version 17p, MERCURY (TILT) SWITCH, l" x i " 36p. 
NSA 1198 Bt digit multiplexed displays. com. cath. with data sheet £1.45p. 
SPECIAL OFFER TlL209 Red LEO's 10 for 75p. 0.2n LEDS. red . yellow. Rreen 10p each. 
MICROPHONE OFFERS: P.A./C.B. hand held mikes with thumb switch + curly lead. 
1. 6000 dynamic £3.95p, 2. 6000 noise cancelling type £7.25p, 3. CB power type with volume 
control £7.95p. EM103 Elec tret Condenser Mike. 6000. Omni. aluminium case 
172 x 22mm with battery £7.25p. 
ANTEX SOLDERING IRONS: Models C15. CX17 and X25 all £4.45 each. 
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output. £12.25p 
+ B7p P.fP. 
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end top. 
40KHZ TRANSDUCERS, RX/TX £3.50 pair. 
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.SOp. 
MINIATURE SOLID STATE BUZZERS. 2 voltages available. 6 or 12VOC 75p each. Loud 
12 volt buzzers 65p. 
Cash with order please, official orders welcome from schools etc., please add 30p 
postage and packing. VA T inclusive. New catalogue at printers. Sorry for delay. 
All SA.£. ·s sent are being held until catalogue is ready. 

31, CHEAPSIDE, LIVERPOOL L2 2DY 
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TITAN T RANSFORMERS 
AND COMPONENTS I I . : DEPT. PW, CENTRAL HALL CHAMBERS 

Mail order. Prices include 15% VAT. 
Send for our catalogue 

Please allow 28 days for Delivery. 

12 / 24\1 RANGE PRI220/ 240V 30/60\/ RANGE PRI 120/ 220/ 240\/ 

SEC : tSo,ttomgJv CASED AUTOTR ANSFORMERS 
0 12V ov ' 2V 

TYPE AMPS PRICE PIP vOLTS 6 = '30-0-30 
240\1 LEAD IN 115\1 2PIN 

12v 24v ( ( TYPE AMPS PRICE PIP SOCKET OUT 242 0.3 0.15 1.70 0.40 
213 10.50 2.65 0.87 30v 60v ( ( 

71 2 1 2.77 1.10 124 1 0.5 3.30 1.43 TYPE VA PR ICE PIP 
18 4 2 3.981 .43 126 2 1 6.36 1.43 ( ( 
68 3 1.5 3.46 1.43 127 4 2 7.86 1.73 56W 20 6.60 0.87 
85 5 2.5 6.06 1.43 125 6 3 11.78 1.90 64W 80 8.43 1.43 
70 6 3 6.67 1.43 123 8 4 14.72 2.20 4W 150 10.86 1.73 

108 84 8.031.43 40 10 5 17.10 2.20 69W 250 13.17 1.90 
72 8.66 1.73 120 12 6 19.44 2.35 67W 500 20.46 2.20 

116 12 6 9.31 1.90 121 16 8 27.70 2.65 84W 1000 30.24 2.55 
17 16 8 11 .46 2.05 122 20 10 32.05 4.00 95W 2000 54.83 5.00 

115 20. 10 13.69 2.05 189 24 12 37.02 5.00 73W 3000 78.67 6.50 
187 30.15 19.23 2.35 
232 40 20 27.61 4.50 

48/ 96VRANGE PRI120!220/240V 226 60 30 35.36 4.00 
SEC : tSdHSdglv LINE ADJUSTMENT 

15/30\/ RANGE P RI 220 / 240\1 VOLTS 12 =' 48 - 0-48 
SEC: 

A UTOTRAN$FOAMER$ 

VOLTS AVAILABLE 3 .... ' 15 - 0 - 15 TYPE AMPS PR ICE PIP 
TYPE AMPS PRICE PIP 48\1 96\1 ( ( r OOOOOOOOOOPOOOOooOoool 

15v 30v ( ( 430 1 0.5 4.69 1.43 0 200 210 220 2 30 240 250 
431 2 1 7.84 1.43 11 2 1 0.50 2.84 1.10 432 4 2 12.942.05 79 2 1.0 3.29 1.10 433 6 3 14.62 2.20 TYPE . VA PR ICE PIP 

3 4 2 6.181 .43 434 8 4 20.04 2.45 ( ( 
20 6 3' 7.19 1.73 435 10 5 28.75 2.65 415C 50 2.31 0.87 
21 8 4 8.521 .73 436 12 6 36.164.00 416C 100 3.46 0.87 
51 105 10.57 1.90 437 16 8 39.47 4.00 417C 200 4.00 1.10 

117 12 6 11.942.05 418F 350 6.26 1.43 
88 16 8 18.142.20 419F 500 6.74 1.73 
89 20 10 18.54 2.35 AUT'OTRANSFORMERS 420E 750 8.33 1.90 
90 24 12 20.57 2.55 r ooooopoooOooooo 1 42 1 F 1000 11 .64 2.05 
91 30 15 23.63 2.65 OV 115\1 220V 240Y 92 40 20 33.21 4.50 240/ 220 - 11 5V 

25/50v RANGE PRI120/ 220/240V 
65VA - 10KVA MAINS ISOLATORS (SAfETY SCREEN) 

SEC: TYPE VA PR ICE PIP ' lO I110I U OV StC 

VOLTS OUT 5 <= , 25- 0 - 25 ( ( 
25 65 3.90 1.10 

TYPE AM PS PRICE PIP 64 80 4.821.10 
25v 50v ( ( 4 150 6.21 1.43 TYPE VA PRICE PIP 

102 1 0.50 3.29 1.43 69 250 7.54 1.43 ( ( 
103 2 1.0 4.09 1.43 53 350 9.73 1.90 149F 60 8.40 1.73 
104 4 2 7.65 1.73 67 500 11 .70 2.20 150F 100 9.71 1.73 
105 6 3 9.09 1.90 83 750 13.51 2.05 15H 200 13.84 2.05 
106 8 4 12.241 .90 84 1000 18.31 2.35 152F 250 16.69 2.20 
107 12 6 16.15 2.20 95 2KVA 34.36 5.00 153F 350 20.77 2.55 
118 16 8 22.46 2.55 73 3 64.745.00 154F 500 26.03 2.65 
11 9 20 10 27.052.55 57 5 97.85 6.50 155F 750 36.75 5.00 
109 24 12 32.44 4.50 101 10 179.05 10.00 156F 1000 47.42 6.00 

MAIL ORDER ADVERTISING 
British Code of Advertising Practice 
Advertisements in th is publication are required to conform to the British Code of 
Advert ising Practice. In respect of m ai l order advert isements whe re money is paid 
in advance, the code requires advertisers to fulfil orders within 28 days, unless a 
longer del ivery period is stated. Where goods are returned undamaged within 
seven days, the purchaser's money must be refunded, Please retain proof of 
postage/despalch. as this may be needed. 

Mail Order Protection Scheme 
If you order goods from Mail Order advertisements in this magazine and pay by 
post in advance of delivery. PRACTICAL WIR ELESS will consider you for com-
pensation if the Advertiser shou ld become insolvent or bankrupt, provided : 
(1) You not received the goods or had your money retu rned; and 
(2) Yo u write 10 the Publisher of PRACTICAL WIRELESS summarising the situa-

tion 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 unti l the last moment to inform us. When you write, we wi ll 
tell you how to make you r claim and wha t evidence of payment is required. 
We guarantee to meet claims from readers made in accordance with the above 
procedur.e 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 
advert isement in this magazine not, for example payment made in response to 
ca talogues etc, rece ived as a resu lt of answering such advertisements. Classified 
advertisements are excluded. 

VIDEO TRANSMITTER BOARD 
Ready built - Crystal led & Aligned - Video In - t Watt 
RF out. 13·8V DC One Compact Board 
(110mm x 50mm) £54 + 75p p&p 

ATV UP CONVERTOR 
Suitable for domestic TV £19_95 + 50p p&p 

Ava i lable soon - 2W and lOW 70cms linear 
ampl ifiers. 

Terms : Cash With Order. Please send a s.a.e. for 
further details. 

R. M. WEBB TELEVISION SERVICES 
57 New St reet, Burton-on-Trent 

Tel : (0283) 65092. 

Practical Wireless, February 1982 

Books 
for 
radio 
amateurs 

RSG B Publications 
A Guide to A m at eur Radio (18 t h edn. paperback) ...... . £3.07 
A Guide to A m ateur Radio (18th edn. hard back) .. ...... £6.32 
Amateur Radio Awards (2 nd edn) .. .......... ....... ..................... £3.4 1 
Amateu r Radio Operating Manual (new 2nd edn). . .. £4.96 
Amateur Radio Techniques (7 th edn) ................................. £6.16 
OSCAR - A m ateur Radio Satelli tes ... ...... .. .... ............ ......... £4.50 
Radio Amateurs' Examination Ma nual (9th edn) (1982-8 5 

syllabus) ... ..... ............. ....... ........ ......... .... ....... .... ... ............. £3.1 2 
Rad io Communication Handbook (5th edn) Vol l ......... .. £10.20 
Rad io Com m unication Handbook (5 th edn) Vo l 2 .. ..... ... .. . £ 9.06 
RSG 8 A m at eur Radio Ca ll Book (latest 1982 edn!. ..... ..... £4.71 
Test Equip m ent fo r t he Radio Amat eur (2nd edn) .... .. ....... £5.86 
Television Interfe rence Manual (2 nd edn) ............ ..... .. ..... . £1 .95 
VH F/ UHF M anual (3 rd edn) ..... .. ....... .. ................. ..... ... ..... ... .. £8.70 
W orld at t hei r Fing ertips .... ..... ................... ....... ..... .... ... .... .... . £ 4 .28 
Logbook8 
Am ateur Radio Logbook ...... .............. ..... ........ ....................... £ 2.45 
M o bile Logbook ........ ....... ...... ............. .. ........... ........... ...... ... .... £1 .14 
Receiv ing Stat ion Logbook ... ...... .................... .................. ..... £2.68 
W allmap8 
Great Ci rcl e OX M ap ...................... .. ... ... .. ........... ................... . £2.12 
IAR U OTH Locator M ap of Europe ... ................................. ... £ 1.34 
OTH Locat or Map of Western Europe .. ... ....... .................... :£1 .34 

Other Publications 
A Course in Radio Fundam enta ls (ARRL) ................. ......... £3.24 
Active Fil ter Cookbook (Sam s) .. ......................... ..... ... ...... .. £ 12.69 
A ll About Cubica l Ouad Antennas (RP!) ..... ... .......... ....... .... £2.92 
Amateur Television Handbook (BATC) ....... ..... ................. ... £2.39 
Antenna An tho logy (ARRL) ......................... .. .. ..... ... ... .... ..... . £ 3 .28 
AR RL Electronics Data Book .. ............. ....... .................... .. .... £3.58 
Beam Antenna Handbook (RP I) ...... ........................ ... .. , ....... £4.1 1 
Beginner's Handbook of A m ateur Radio (Sams) .............. £8.26 
Better Short W ave Receptio n (RP!) .... ............... ... ...... ... ..... £3.33 
Ca re & Feeding o f Power Grid Tubes (V arian) ...... £2.98 
CM OS Cookbook (Sam s) ................................. ... ........ .......... £9.59 
Design of VMOS Circuits (Sam s) .......... ........ .... ........... .... ... £ 7 .9 5 
FM & Repeaters for the Radio A mateur (ARR L) ............... £3.67 
Hints and Kinks for the Rad io Amateur (AR RL) ........ ........ £ 3 .11 
How to Program and Interface Your 6 800 (Sams) ....... .. £12.74 
IC Converter Cookbook (Sa m s) ... ..... ..... ... ... ............ ........... £11.28 
Knowing your Osci lloscope (Sams) .............................. ... .... £6.32 
M icrocompute r Pri m er (Sam s) ...... .... ............. .... .. .............. £13.98 
Practica l Antennas for t he Radio A m at eur (SCELBI ) ..... .. £8 .02 
Radio Frequency Interference (ARRL) .. ... .... ........... ............ £2.67 
RnY the Easy W ay (BA RTG) .... ...... .... .......... ....................... £1 .1 4 
Shortwave Listeners Guide (Sams) .. ..... .............................. £4.44 

for the A m ateur (ARRL) ............... £3.32 
Solid-state BaSICS (A RR U ............ ............. ............................ £3.89 
Solid-state Design for the Radio Amateu r (AR RL) ........... £5.56 
Th e A RRL A ntenna Book .... ....... ............ .... ........ ... .......... ...... £3.94 
The Cheap Video Cookbook (Sams) .... ... .... ........... .. .. ..... ...... £5.47 
The Com p let e Handbook of Slow Scan TV (Tab) ... ........... £5.76 
Th e 8080A Bugbook (Sam s) ......... ...... ... ...... ... ...... .............. .. £9.59 
Understanding A mateur Radio (ARRL) ... ....... ..... ....... ........ £4.06 
W orld Atlas (RACI ) ..... .. .. .. ...... ..... ................. ........................ .. £ 1.9 1 
80m DXing (CT!) ......... ............................ .... .. ... ...... ..... ........... £3.03 
6 809 Microcom puter Programming (Sams) ................... £10.89 
8085A Cookbook (Sam s) ............... .... .. ........... .. .... .............. £11.28 

Prices include postage. packing and VAT where applicable. Poslal 
terms: cheques/POs wilh order (not stamps or book tokens). Goods 
are oblainable lIess P & PI al RSGB HQ. 1 Oam-4pm. Monday - Friday. 

The RSGB is the na tional society re presenting all UK ra dio 
amateurs and membership is open to all interest ed in the hobby, 
including listeners. The Society also publishes a complet e range 
of books, log books and maps for tha radio amateur. Contact the 
membership services section for more information about 
amateur radio, the RSGB and its publica tions . 

+ Radio Society of Great Britain 
35 Doughty Street, London WC1N 2AE 
Telephone 01-8378688 
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WATFORD ELECTRONICS 
33/ 35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND -

TEL. WATFORD (0923140588. TELEX 8956095 

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS : 
CASH/CHEQUE/ P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED 

.. 
UNDER 1:10·00. (excluding VAT). OVERSEAS ORDERS POSTAGE AT COST. 

TRANSISTORS B0140 40 OC170/ 1 86 2 N3 77 1 179 LS15 15 LS221 60 
AC 12 5 35 B01 44/5 19B OC200 85 '2 N3772 195 LS20 15 LS240 96 
AC 126/7 25 B0205 110 TIP29 34 '2N3773 270 LS21 15 LS24 1 96 
AC128 25 B02 14 115 TIP29A 36 '2N38 19 22 LS22 15 LS242 85 
AC14 1/2 30 B0245 45 TlP29B 56 '2N3820 45 LS26 18 LS243 85 
AC176 28 B0378 70 TIP29C 60 '2N38 22/3 65 LS27 15 LS244 80 
ACY17/ 18 70 B0434 55 TlP30 48 2 N3866 90 LS28 20 LS245 118 
ACY19/ 20 75 B0 517 75 TIP30C 58 2N3903/4 18 LS30 18 LS247 40 
ACY2 1/22 75 B0695A 99 TIP3 1A 45 2 N3905/6 15 LS32 15 LS248 65 
ACY28 75 B0696A 99 TIP31C 55 2N4037 46 LS33 16 LS249 68 
A0149 79 BOY56 180 TIP32A 48 2N4058 10 LS3 7 16 LS251 40 
A01 61 /2 42 BF115 35 TIP3 2C 60 2N4061 /2 10 LS38 16 LS253 40 
AF106 70 8F167 29 TlP33A 65 2N4427 80 LS40 16 LS257 48 
AF118 95 8F 180 38 TlP33C 78 2N4859 78 LS42 35 LS258 40 
AF139 40 8F194/5 12 TlP34A 74 2N4871 55 LS47 40 LS259 85 
AF178 75 BF196f7 12 TIP34C 88 2 N51 72 18 LS48 80 LS261 195 
AF239 78 BF198/9 16 TIP35A 160 2N5 17 9 45 LS49 60 LS266 25 
8C107 10 8F200 30 TIP35C 185 2 N5 19 1 75 LS51 15 LS273 90 
BC107B 12 BF224 24 TIP36A 170 2N5305 24 LS54 15 LS275 290 

VAT m::B m5 
thetotalco.tincludingp&p. 8 Cl08C 12 BF256 35 TIP41B 68 2 N5642 750 LS73 25 LS283 45 

We .tock many more item •. It pay. to vi';t ua. W. ar. aituated behind Watford BC109 10 BF257/8 32 TlP42A 60 2 N5777 45 lS74 25 lS290 57 
Football Ground. Nearest Underground/Br. Rail Station : Watford HiQh Street. Open BC1098 12 BF259 35 TlP42B 75 2SA7 15 60 lS7 5 28 LS293 46 
Monday to Saturday 9 a .m .-6 p .rn . Ampla FreaCa,Parkingapac •• v8.lable. BC109C 12 BF274 42 TIP120 90 2SC495 70 LS76 20 l S295 215 

______ =:-i 8C140 30 BF336 40 TIP1 2 1 99 2SC496 70 LS78 24 LS298 130 
POLYESTER RADIAL LEAD CAPACITORS: 260V; ULTRASONIC 8C14 1/ 2 30 BF451 35 TIP142 120 2SC 1096 85 LS83 50 LS299 420 
IOn. 15n. 22n. 27n 5p; 33n. 47n. 68n. lOOn 7p; 150n. 220n lOp; TRANSDUCERS 8C143 30 BF594 30 TIP147 120 2SC1173 125 LS85 70 LS300 175 
330n. 470nI3p; 680nI9p;1,,23p; 1,,5 4Op;2,,2 48p. 395pperpair. BC147 9 BF595 39 TIP2955 60 2SC1306 150 LS86 38 LS302 175 ___ ':"":: ___ ..J..._""":' ___ "':"'_---{ BC147B 10 BFR39 23 TIP3055 60 2SC1307 220 LS90 35 LS320 270 
ELECTROLYTIC CAPACITORS (Values in "F). 5OOV: 10 52p; 47 78p; 63V: 0 ·47. 1·0, BC148 9 BFR40/41 23 TlS43 32 2SC 1449 85 LS91 80 LS323 270 
1·5.2 ·2.3·3 . 8p; 4 ·7 9p; 6 ·8 . 10 lOp; 15. 22 12p; 33 15p; 47 12p; 100 19p; 1000 BC 148B 10 BFR79 23 TlS44/5 45 2SC1678 140 LS92 36 LS324 200 ' 

VOLTAGE 
REGULATORS 
lA + ve 5V. 12V 
15. 18 . 24V SOp 
lA - ve 55p 
lOOmA -ve SV 
6,8, 12. 15V lOp 
1 OOmA -ve 6Sp 
LM309K 135p 
LM317K 350p 
LM323K 635p 
LM723 38p 
78H05 530p 
78 HG05 650p 
79HG 850p 
TBA6258 75p 

BRIDGE 
RECTIFIERS 
lA/50V 20 
l A/ l00V 22 
l A/400V 29 
2A/50V 35 
2A/400V 48 
2A/600V 55 
6A/l00V 83 
6A/400V 95 
10A/2OOV 215 
10A/6oov 350 
25A/2OOV 240 
25A/600V 395 

19 tm 

BBCC114593/C4 210
7 

BBFF XX2895//864 2
2

8
8 

TZTISX9110 7 3
1

2
1 

22SSCCl1995537 9090 LLSS91067 14320 LLS
S

332477 3
1

1
5

5
0 
1------1 9p; 12!l' 12p; 220 13p; 470 20p; 680 34p; l lioo 27p; 1 !foo 31p; 2:/'00 36p; 3300 74p; 

4700 79p. BC15 7/8 10 BFX87/8 28 ZTX109 12 2SC 1969 198 LS109 30 LS348 190 

BY164 56 
VM18 OIL 55 

TAG-END TYPE : 70V: 4700 245p; MV: 3300 198p; 2200 139p; 50V: 3300 154p; BC159 11 8FY51 /2 23 ZTX300 13 2SC2028 85 LSl12 30 LS365 37 
2200 110p; 4OV: 4700 160p; 25V : 10.000 320p; 15.000 345p. BC160 45 ' 8FY56 32 ZTX30 1/2 16 2SC2029 180 LS113 40 LS366 37 

J-:T::A::N':'T":'A':'L::U=M"::'BE':'A:"D:':':'C':'A":'P':'A::C=IT':O':'R':'S:"::':':'::':':';":P':'O:':T--E--N:":T--IO':'M':""ET:':E:"R-s-:-c-a-rb-an-T-r-ac-k---l 19 i: 
I & . V I BC169C 10 BRY39 40 ZTX314 25 2SC23 14 85 LS123 55 LS373 75 

Single 29p BC170 15 8SX20 20 ZTX326 30 2SC2 166 165 LS124 105 LS374 75 
2 0 28 15V 2 2 3 3 16 4 7 5KO 10 2MO Single gang 29p BCl72/3 11 8 SY95A 25 ZTX341 30 2SC 1679 190 LS 125 30 LS375 48 

2 If.' 1 p; : ... . p; ' . 5KO 10 2MO Single wilh O/ P swi lch 78p 8C177/8 20 aUl05 170 ZTX500 14 2N6027 32 LS126 30 LS377 90 
5KOlo2MOOualgang 88p BC179/ 8 1 20 BU205 190 ZTX501 /2 15 3N128 112 LS 132 45 LS378 69 

26p; 33. 47 35p; 100 55p. lW Wirewaund 500-20K 115p BC182/ 3 10 8U208 200 ZTX503 18 3N140 112 LS133 35 LS379 65 
-+-S-L-ID-ER-P-O-T-E-N-T-IO-M-E-T-E-R-S----t 4gm 

8C183L 10 MJ400 150 ZTX550 25 40315 68 LS1 39 38 LS393 60 

SCR. 
THYRISTORS 
lA/20OV 58 
5A/ l00V 32 
5A/400V 40 
5A/6OOV 48 
8A/3OOV 60 
8A/6OOV 95 
12A/4OOV 95 
12A/800V 188 
8Tl06 150 
BT116 180 
Cl060 38 
TlC44 24 
TIC4 7 35 
2N4444 130 6OV:470nF12p. 10KO 500KO Dual gang 110p BC212 10 MJE340 54 2N699 48 40362 50 LS155 39 LS399 220 

CERAMIC CAPACITORS 50V Se lf-SlickgradualedAlum. Bezels 40p mw 199 l;g TRIACS 
5p 100nF ;: PRESET POTENTIOMETERS BC213L 10 MJE2955 99 2N918 35 40467 95 LS 158 36 LS490 245 3A/l00V 48 

BC214 10 MJE3055 70 2N1131 /2 24 LS160 41 LS541 135 
POLYSTYRENE CAPACITORS 0 ·25W2500 ·4 ·7M"Ven. lOp BC22 146 L 1100 MPF1002314 6366 22NN1330034/5 66°5 40595 98 LS16 1 4

4
11 LS668 17

7
5
5 

BA/l00V 60 
10pFlalnF. 8p 1 ·5nFla12nF. l0p. " BC 3 MPFl 1 LS162 LS670 1 

: m 1!! 
N . 13 BC3088 16 MPSA05 25 2N2220A 26 LS165 1451-___ --l 12A1100V 82 

Minialure. Val. 1-99 100+ 2 G 18 BC327 15 MPSA06 25 2N2221A 2574LS LS 166 85 135 
025W 202-4M7 E24 2p lp 18 (TEXAS) 16A/400V 105 m r: or Emitter) 45 g 74S m m tm1 m?g2 m 
N.B. of R!: 91 ;: I-T_2_8_0_00 __ 1_2_0-l 

·3"CCalh 99 TIL78 60 BC559 15 OC4 1f2 120 2N3055 48 LS06 15 LS192 58 74S1B8 210 DIAC 
·3" C Anad 99 BCY70 16 OC43 55 2 N3442 140 LS08 15 LS193 65 74S189 158 ST2 25p VEROBOARDS :. O· l " 'VO' 80ard 150p 

Clad Plain . 01 p' Board 330p 
21 X31" 73p 52p Vera Strip 144p 

·3"+1 RedarGrn 150 CRYSTALS BCY71 /2 20 OC44 120 2N3663 15 LS09 15 LS194 40 74S194 3601-=-:'::"' ___ ..:....j 
5" E Calh 115 100KHz 270 B0131/2 48 OC45 40 2N3702/3 10 LS10 15 LS195 40 74S201 620 

2 x 5 83p PROTO _ DEC. ·5" C Anad 115 455KHz 370 B0133 60 OC70/ 7 1 40 2N3704/ 5 10 LSll 15 LS 196 58 74S241 540 
·6·CCalh 180 lMHz 295 B01 35 45 OC74/76 50 2N3706/7 10 LS12 15 LS197 85 74S262 850 :;f' Veroblock 375p 

3 x, 7" 326p p 
8" Orange 275 1 ·008M 295 B0136/7 40 OC81 /82 50 2N3708/9 10 LS 13 30 LS200 345 74S287 325 

Burgraph 10 seg. 225 1·6MHz 395 B0 138/ 9 40 OC83/4 40 2N371O/ 1110 LS14 48 LS202 345 74S288 210 

P
4

k x J11 ·00
42

.
6p 

- 50 520p LINEAR IC'. to pin S P Bimboard 1 78Sp 
SPO,t face,cutter '1Sp S perstrip SSl 702 75 
Pm insertIon tool 162p U 998p J0ge 8 pin 35 
____________ -L ________ 

COPPER CLAD BOARDS 741 8 pin 14 

6.;.:1 ... ___ 95_P_---l 

FERRIC DALO ETCH RESIST AY- l-02 12 675 
CHLORIDE PEN plus Spare Tip AY-'-1313A 660 
lib 195p +50pp&p 90p AY· 1- 1320 225 

AY· 1-5050 99 
SOLDERCON VERO WIRING PEN AY· l · 5051 180 

6Op; spare 6p. g;:: 
500 pins 325p AY·3-8910 720 

AY-5-1224A 235 
DIL SOCKETS AY·5· 1230 450 

AY·5·1317A 639 
EDGE 
CONNECTORS 
TEXAS Low Wire AY-5-S100 735 

profile wrap . , · 156 CA30 11 110 
8 pin 8p 25p 2 10way 135p 

14pin lOp 35p 215way 140p CA3020 186 

lo 68 1 
22 pin 2Sp 70p 245p CA3035 235 
24pin 25p 70p 236wav 295p CA3036 115 

LMlO 395 
LM301A 26 
LM308T 95 
LM311H 70 
LM318 240 
LM324 50 
LM339 70 
LM348 90 
LM349 115 
LM379 415 
LM380 75 
LM381 N 145 
LM382 125 
LM386 99 
LM387 120 
LM389 99 
LM733 75 
LM1458 45 
LM3900 60 
LM3909N 70 
LM391 1 125 
LM39 14 220 
LM3915 240 
LM39 16 225 
LM13600 135 
LS7220 280 
M252AA 625 
M253AA 1150 
MC1303 88 
MC1304P 250 
MC1310P 150 

RC41360 69 COMPUTER TTL 74 
S566B 245 IC.. (TEXAS) 
SAB2917 485 21 14L 300n 99 7400 11 
SAB3209 425 2114L2oon 130 7401 11 
SAB3210 275 2114·450 90 7402 11 
SG3402 295 253232K 525 7403 14 
SN76013N 250 2708 200 7404 14 
SN76003N 240 2716-5V 250 7405 18 
SN76018 148 2732450 750 7406 28 
SN76023N 240 4027 240 7407 28 
SN76033N 195 4116· 16K 85 7408 16 
SN76115N 115 43 15CMOS 795 7409 16 
SN76131 125 6502 450 7410 14 
SN76227N 95 6520 310 74 11 20 
SN76477 175 6522 485 7412 20 
SN76660 120 6530 1350 74 13 24 
SP8629 299 6532 750 74 14 32 
TA7205A 225 6551 785 74 16 25 
TAA621AX1 260 6800 375 7417 25 
TAA661 A 155 6802 550 7420 16 
TAOloo 159 6810 175 7421 20 
TBA 120S 70 682 1 175 7422 20 
T8A540 220 6845 975 7423 22 
TBA5500 330 6850 175 7425 28 
TBA641-A 12/ 6852 255. 7426 30 
8 Xl or a Xil 275 8080A 450 7427 27 
TBA651 190 8085A 550 7428 28 
TBA800 80 81LS95 115 7430 16 
TBA81 0S 95 81LS96 115 7432 26 
TBA820 70 81LS97 115 7433 27 
TBA9200 260 8251 400 7437 27 

90 28 74181 140 4028 58 4162 99 
91 45 74182 75 4029 77 4163 99 
92 30 74 184 99 4030 50 4174 99 
93 30 74185 99 4031 170 4175 105 
94 34 74188 290 4032 125 4194 105 
95 50 74 190 70 4033 165 4408 790 
96 45 74 191 70 4034 195 4409 790 
97 120 74193 65 4035 95 4410 725 
100 85 74194 75 4036 275 4411 695 
104 54 74195 65 4037 115 4412 800 
105 55 74196 65 4038 110 4415 480 
107 32 74 197 55 4039 290 4419 280 
109 35 74198 99 4040 59 4422 770 
110 40 74199 99 4041 78 4433 770 
111 55 74221 80 4042 60 4435 850 
112 170 74246 150 4043 70 4440 999 
116 88 74247 150 4044 65 4450 350 
118 80 74248 150 4045 170 4451 350 
119 90 74249 150 4046 75 4490 350 
120 75 74251 80 4047 75 4500 675 
12 1 30 74265 65 4048 55 4501 28 
122 45 74273 195 4049 30 4502 90 
123 50 74278 160 4050 30 . 4503 50 
125 42 74279 90 4051 78 4504 105 
126 40 74298 100 4052 78 4506 65 
128 42 74365 55 4053 78 4508 265 
132 48 74366 55 4054 125 4510 68 
136 35 74367 55 405 5 125 4511 68 
141 70 74368 55 4056 120 451 2 75 

DIODES 
AA 119 15 
8Yl00 24 
BY127 12 
CR033 250 
OA9 40 
OA70 12 
OA79 15 
OA81 15 
OA85 15 
OA90 8 
OA91 8 
OA95 8 
OA200 8 
OA202 8 
1 N914 4 
lN916 5 
lN4001 /2 5 
1 N4003/4 6 
1 N4005/6 5 
1 N4007 7 
lN 4 148 4 
3A/l00V 15 
3A/400V 16 
3A/600V 17 
3A/l000V 19 
6A/400V 50 
6A/800V 55 

NOISE DIODE 
25J 195 

ZENERS 
2V7 to 39V 
400mW 
3V3 to 33V 

8p 

MC1494 694 
MC1495 350 

28 pin 28p 80p 2 40way 315p CA3043 275 
36 pin - 105p 2 43 way 395p - CA3045 365 

TCA965 120 8253 799 7438 27 
TDAl 004 290 8T26A 99 7440 17 

142190 74390 99 4057 1915 4513 199 
143250 74393 99 4059 480 4514 195 
144250 74490 120 4060 90 4515 198 
145 70 4061 1225 4516 75\-____ --=--1 
147 99 4062 995 4517 415 

1·3W 15p 

40 pin 30p 99p' CA3046 71 
I-D-E:..N-C-O-C.:..O-I-L-S......:...L-----"----I m 

Dual Purpose 'DP' Base 
VALVE T'fP.E RFC 5 chokes 140p CA3081 190 

81 Yi22P CA3089.E 215 
6-7 B. Y. R 110p 17 120p CA3090AO 375 
1·5 Green 160p 1FT 18/ 16 135p 1:: 
T -type (Transistor 1 FT 18/465 152p CA3140 48 
Tuning). TOCl 124p CA3189 295 

Ranges: 1-5 81 YI. MW 5 FR 122p ICL7 106 795 
I--:.:.Re"d::... W=hi:::le=--... I..:.50.:.;P=--M_W_ 'c.L_W_5_F_R __ '_54.;.;p'-j ill 

JACKSONS VARIABLE CAPS. 
Dielectric Q-2-365pF with slow 
100/300pF 220p motion Drive 495p 

Orive 250p 435p 
4511 / DAF 1S5p motion drive 49&p 
Dial Drive4 103 C804 : 5pF; 10 278p 
6 :1/36 :1 775p 25pF 290p 
Drum 54mm 69p 50pF 290p 
0· 1·365pF 350p 100;150pF 350p 
00-2-365pF 435p 'L' 3 x 310pF 725p 
00-2-650pF 550p oo-3x25pF 575p 

94 

ICM7205 1150 
ICM7215 1050 
ICM7216A 1950 
ICM7216B 1950 
IC M7216C 1950 
ICM7217A 790 
ICM7555 80 
LA4032 295 
LC7130 495 
L01 30 452 
LF355 85 
LF356 90 

MC1496L 92 
MC1596 225 
MC1710 79 
MC3302 150 
MC3340P 120 
MC3360P 120 
MC3401 52 
MC3403 89 
MC3405 150 
MFC6040 97 
MK50398 635 
MM5303 635 
MM5307 1275 
MSM5526 820 
NE543K 210 
NE544 185 
NE555 16 
NE5560B 55 
NE560 325 
NE561 398 
NE562B 410 
NE564 420 
NE565A 120 
NE566 120 
NE567V 150 
NE570 450 
NE571 420 

TDAl oo8 310 8T28A 135 7441 68 
TOA1022 575 8T95N 135 7442 38 
TDA1024 105 8T97N 135 7443 90 
TDA1490 295 AY-3-1015 395 7444 90 
TDA2020 320 AY·5-1013 350 7445 65 
n061CP 40 AY-5-2376 700 7446 55 
TL062CP 90 MC1488 62 7447 50 
TL064CN 98 MC1489 52 7448 50 
TL071CP 30 MC14411 695 7450 16 
TL072CP 70 MC14412 800 7451 16 
n074CN 100 RO·3 ·2 513 600 7453 16 
n081CP 25 SFF96364E 800 7454 16 
TL082CP 70 SFC71301 820 7460 15 
TL083CP 75 TMS27 16 875 7470 35 
TL084CN 95 TMS6011 365 7472 30 
UAA170 170 Z80ACPU 4 550 7473 30 
UAA180 170 Z80 DART 725 7474 25 
UAAloo3 895 Z80PIO 380 7475 40 
XR2206 350 Z80APIO 440 7476 30 
XR2266 320 Z80CTC 400 7480 48 
ZN414 95 Z80ACTC 440 7481 120 
ZN424E 130 7482 70 
ZN425E 415 7483 50 
ZN426E 325 7484 80 
ZN427 560 7485 95 
ZN1034 200 7486 26 

7489 205 

148 75 CMOS· i: :m m :g 4gg? 4067 399 4520 78 
153 45 4002 14 4m 
1 4006 56 4070 26 4526 95 
1 5 5 4007 18 4071 20 4527 115 
156 \ 4008 62 4072 20 4528 80 
1 ;9 4009 35 4073 20 4529 150 
160 60 4010 40 4075 20 4530 90 
161 60 4011 15 4076 60 453 1 130 
162 62 1: 

:: 4014 75 4081 26 40097 88 
165 62 4015 66 4082 21 40100 215 
166 65 

4089 140 40103 175 
172 290 4020 81 
17 3 4021 70 4095 90 40106 75 
1 4022 66 4096 90 40107 60 
1 5 4023 20 4097 320 40108 450 
176 4024 45 4098 88 40109 100 
177 4025 19 4099 95 40110 300 
178 95 4026 130 4160 95 U . 4027 38 4161 99 40114 240 

VARICAPS 
MVAMl 15 165p 
MVAM2 158p 
8Al02 SOp 
8B104 40 
881058 40 
8B 1(:;6 40 

VIC20 
Commodores 
long awaited 
Micro-
Computer 
now ex-
stock. 
£165.00 
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H .A.C SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 
CONSTRUCT YOUR OWN 

T-TWIN 
TRANSISTOR RECEIVER 

for use with headphones 
or small speaker. 

Students - this receiver is 
ideal for your radio project. 

Simple to construct -
sensitive selective. 

£19.00 
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. 

HART KITS 
WINTON TUNER 
Complete designer approved kits (including pre-
aligned AM front end) wi ll be available from us for 
this excellent design. Phone or write fo r your free 
copy of lists. 
WINTON AMPLIFIER 
We have ta ken over the supply of ki ts for this high 
performance 'PW' design. Size and appearance 
match above tuner. Reprints of all articles describ-
ing design 85p VAT and post free. 
VFL 910 VERTICAL FRONT LOADING 
CASSETTE DECK 
Very high quality cassette mechanism as used in 
our Linsley Hood cassette recorder kit. Wow and 
flutter .09%. Memory counter. Sendust alloy head. 
12V DC. Frequency generating feedback servo 
motor. Oil damped ejec t . £31.99 + VAT. 
SF925 FRONT LOADING SOLENOID 
CONTROL CASSETTE DECK 
Having full solenoid control of a ll functions this 
deck ha s numerOl1 S uses, most obv ious is 
microcomputer drive, particularly since there is a 
faci lity to read the tape in the fast modes. Deck is 
fu ll h i fi quality and is fitted w ith memory counter, 
Hall IC for auto stop and stereo RI P head . Price o nly 
£38.90 + VAT. 
HART TRIPLE E PURPOSE TEST CASSETTE 
TC 1 
Sets up tape speed. head azimuth and VU leve l all 
without test instruments. Fantastic va lue at on ly 
£2.70 c VAT. 
CASSETTE HEAOS 
We hold large slocks of cassette heads ranging 
from mono to 4 track for domestic and industrial 
use including the fabulous HS16 sendust alloy 
super head at £8.20 + VAT. Remember your tape 
machine is only as good as its head. A worn head 
will lose the high frequency information on the tape 
and a very worn head w ill chew up the tape as well. 
Full technical spec of all heads is in our lists. 

Write or phone for VDur copy of our free lists. 

HART ELECTRONIC KITS LTD 
Penylan Mill, 

O,we'try, Shropshire SY10 9AF. 
Tel : 0691 2894 

Telex : 35661 HARTEL G . 

INDEX TO ADVERT·ISERS 
AH. Supplies 
AJ.H. El ectronics 
Aero & General 
Allweld Engin eering 
Amateur Electron ics 
Amateur Rad io Exchange .. 
Ambit In ternational . 
Amcomm Services 
Anglia Components 
Antex Electronics . . . . . . . .. 
Auto Marine Deve lopment Company 
Bi-Pak 
Birket!. J . 
Black Star. . 
Bowes. C. 
Bredhurst Elec tronics 
Brit ish National Radio & Electronics 
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Electrovalue 
Electronic Mail Order Ltd . 

G.T. Technica l Information Service 
Garex Electron ics 
Gemini Communications 
Greens T elecom . .. 
G2 Dym Aerials & Projects 

HAC. Shortwave 
Hart Electronics 
Heathkit ... 
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Sinc lair Research Ltd . 
Sota ... ... . .. 
South Midlands Communications Ltd. 
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FAMOUS LOUDSPEAKERS Post (2 
MAKE model size wans ohms price 
Seas Tweeter 4in 50 8 £9.50 
Goodmans Tweeter 3tin 25 8 £4.00 
Audax Tweeter 4in 30 8 £6.50 
Seas Mid-Range 4in 50 8 £7.50 
Seas Mid-Range Sin 80 8 £12.00 
Seas Mid-Range 4tin 100 8 £12.50 
Audax Woofer lOin 50 8 £12.00 
Audax Woofer 8in 40 8 £14.00 
Rigonda Full -Range lOin 15 6 £5.00 
Goodmans Audiom 12PG 60 8 £20.00 
Goodmans Di12 12in 90 8 /15 £27 .50 
Goodmans Audiom 12P 50 15 £20.00 
EMI 450 13 x8 10 3/8 £9.50 
EMt Bass 13 10: 8 20 15 £12.50 

BATIERY ELIMINATOR MAINS to 9 VOLT DC 
Stabilised output, 9 volt 400 m.a. UK made with 
termina ls. Overload cu t out. 5 x 2 t in . Transformer 
Rectifier Unit. Suitable Radios. Cassettes. £4.50 . 

BAKER LOUDSPEAKERS 
Model Ohms Inch Wens 
Major 4. B. t 6 12 30 
Deluxe Mk 11 B 12 15 
Superb B. t6 12 30 
Audilorium B. 16 12 45 
Auditorium B. 16 t 5 50 
Group 45 4. B. 16 12 45 
Group 75 4. B. 16 12 75 
Group ' 00 8. 16 12 100 
Group 100 B. 16 15 100 
Disco 100 B. 16 t 2 100 
Disco 100 B. 16 15 100 

EMI MINI MODULE KIT 3·way 
Loudspeaker System, EMI 5in 
Bass, 5in Middle, 3in Tweeter, 
with 3-way Crossover and Ready 
Cut Baffle. 15 x 8!;in. 
Full assembly instructions. 
Response = 60 to 20,OQO cps 
12 watt RMS. 8 ohm. £10 ea. 
£ 18 ·50 pair. Postage £ 1 ·50. 

Type Price Post 
Ht-Fi £14 £2 
Hi-Fi £14 £2 
Hi-Fi £24 £2 
Hi-Fi £22 £2 
Hi-Fi £34 £2 
PA £14 £2 
PA £22 £2 
PA £24 £2 
PA £32 £2 
Disco £24 £2 
Disco £34 £2 

LOW VOLTAGE ELECTROLYTtCS 
1,2, 4.5,8, 16 ,25,30,50, 100, 200mF 15V 10p. 
SOOmF 12V Up ; 25V 20p; SOV 300 : 
1000mF 12V 20p: 25V 35p ; 50V 50p ; 1200mF/76V BOp. 
2200mF 6V 25p; 25V 42p; 40V 60p ; 2000mF/ l00V £1 .20. 
2500mF 50V 70p; 3000mF 25V 50p; 50V 65p. 
3300mF 63V £1·20; 4 700mF 63V £1.20 ; 2700mF176V £1 . 
4700mF 40V 8-5p; 1000 mF 100V £1 ; 5600mF 76V £1.75. 

HIGH VOLTAGE ELECTROLYTICS 
8/450V 45p 8 c8/450V 75p 50 +50/300V 50p 

16/ 350V 45p 8 ..1 6/450V 75p 32 . 32 +321325V 75p 
321350V 75p 20 ,·20/450V 75p 100 + 100/275V 65p 
50/350V 80p 32 · 32/350V 50p 150 , 200/275V 70p 
50/500V£1.20 32 · 32/ 500V £1 .80 220/450V 95p 
MANY OTHER ELECTROLYTlCS IN STOCK 
TRIMMERS tOpF , 30pF, 50pF. Sp. 100pF, 150pF. ISp. 
CONDENSERS VARIOUS, IpF 100 0 1mF. 3p. 
PAPER 350V-O.l 7p ; a·s up ; l mF 150V 20p; 2mF 150V 20p 
400V-0 '00t to 0·05 Sp ; 0 ' 11Sp; 0·25 2Sp; 0·47 3Sp. 
MICRO SWITCH SINGLE POLE CHANGEOVER 30p. 
SUB-MIN MICRO SWITCH . 30p. Single pole change over. 
TWIN GANGS t20pF SOp; 500pF £1 . 
GEARED TWtN GANGS 25pF 95p; 365pF £1 ; 
365 . 365 2.5 · 25pF £1 .SinQleGanQ500pF£1 .50. 
NEON PANEL INDICATORS 250V. Red 1 t x • 45P. 
ILLUMINATED ROCKER SWITCH. Single pol e. Red IliSp. 
RESISTORS. 100 to 10M. lW. 1 W. 20% 2p; 2W. lOp. 
HIGH STABILITY. tw 2% 10 ohms to 1 mag., 8p. 
Ditto 5%. Preferred va lues 10 ohms to 10 meg .. 3p. 
WIRE-WOUND RESISTORS 5 wa tt , 10 watt , 1S 'watt 20p. 
CASSETTE MOTOR. 6 voll £1 ' 00. 

6v or 12v Stereo Head£S. 
BLANK ALUMtNtUM CHASStS. 6 x 4-£1.45; 8 x 6-£1.80 
10 x7-£2.30; 12 x 8- £2.60; t4 x 9-£3.00; 16 x 6-£2.90; 
' 6 x 1 0-£3.20. in. deeps 18 swg. 
ANGLEALI.6 x l x in. 18 swg. 25p. 
ALUMINIUM PAN LS.-18 swg. 6 x 4-4SPi 8 x 6-76;; 

,'4
0 

x 
BLACK PLASTIC construction box with brushed alumInIum 
facia size 6t '. 4f 2" £1 ·50. Many other sizes. 
8RIDGE RECTtFIER 200V PIV tamp 50p. 2 amp £l .oo. 
4 amp £1 .50. B amp £2.50. DIODES la, 10Pi 3a. 30p. 
TOGGLE SWtTCHES SP 30p. DPST 40p. DPDT 50p. 
MINIATURE TOGGLES SP. 40p; DPDT. SOp. 

8SR STEREO CARTRIDGES SC7 £2; SC12 £3. 
Sonotone 9TA-£2.S0; 9TA-HC £3.50; V. l 00 Magnetic £7. 

MAINS TRANSFORMERS 
5-a- l 0 -16V·tamp £2.S0 BOp 17-0-17V2amps 
6V tamp £2.00 ( 1 1 av 6a Twice 
6-0-6V. l tamps £3.50 ( 1 20V 1 amp 
9V 250ma £1 .50 BOp 20·0·20V 1 amp 
9V 3 amp £3.50 £ 1 20/40/60V 1 amp 
9-0-9V 50ma £1.50 BOp 25-0-25V 2 amps 
10-0- 1 OV 2 amps £3.00 ( 1 2aV 1 amp twice 
1 0-30-40V2 amps £3.50 (1 30V l tamp 
12V 100ma £2.00 BOp 30V 5 amp and 
12V3amps £3.50 (1 17-0- 17V2a 
12-0 - 12V. 2 a £3.50 35V 2 amps 
15-0 -15V2amps £3.75 (1 

£4.50 £2 
£11.00£2 

£3.00 £t 
£3.50 £1 
£4.00£2 
£4.50 (1 
£5.00£2 
£3.50£1 

£4.50 £2 
£4.oo £ t 

Radio Component Specialists 
337, WHITEHORSE ROAD 

CROYOON, SURREY, U.K. TEL: 01 -6841'665 
Poat 65p Minimum. Calle,.. Welcome. Clo.eeI Wed . 
Same day d •• patch. Acceaa- Barclay-Vi ... U.u Z8p 

95 
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TTLs 74390 lOOp LINEAR I.C. ML920 BOOp BCI87 30p BFY51 /2 30p TlP31 C B2p 2N2222A 30p 2N6059 325p BRIDGE 
7400 74393 lOOp AN 103 200p MM57160 B20p BC2 12/3 IIp 8FY56 33p TIP32A 6Bp 2N2369A 2Sp 2N6107 6Sp RECTIFIERS IIp 

NE531 2S0p BC214 12p BFY90 SOp TIP32C 62p 2N2484 30p 2N6247 lS0p lA 50V lSp 
7402 12p AY 1·0212 SOOp BC237 lSp BRY39 4Sp TlP33A SOp 2N2646 4Sp 2N6254 130p lA 100V 20p 
7404 12p 4000CMOS AY1 · 1313 SSBp NE555 20p BC327 16p B5X19/20 24p TIP33C 114p 2N2904/5 30p 2N6290 65p lA 400V 2Sp 
7405 lSp 4000 lSp AY1 · 1320 320p NE558 SOp BC337 16p BU104 22Sp TlP34A 11Sp 2N2906A 30p 25C 11 72 lS0p l A 600V 30p 
7406 25p 4001 lSp AY1 · 5050 140p NE570 42Sp BC338 lSp 8Ul05 lS0p TlP34C lS0p 2N2907A 30p 25C 1306 1S0p 2A 50V 30p 
7407 2Sp 4006 6Sp AY3·8910 700p NE564 420p BC461 2Sp BU1 08 2S0p TlP35A 22Sp 2N2926 Sp 25C1307 1S0p 2A 100V 3Sp 

4007 lBp NE565 130p BC477/8 30p BUI09 22Sp TIP35C 2S0p 2N3053 40p 25C1957 90p 2A400V 4Sp 
7408 14p AY3·89 12 SSOp BC51S/7 40p BU126 lS0p TIP36A 270p 2N3054 BSp 25C 1969 195p 3A200V BOp 
7410 lSp 40 10 40p AY5· 1224A 240p NE566 16Sp BC547B 16p BU180A 120p TIP36C 340p 2N3055 48p 25C2028 120p 3A 600V 72p 
7411 20p 4011 lSp AY5· 1315 SOOp NE567 140p BC548C 9p BU205 200p TIP41A SSp 2N3442 140p 25C2029 2S0p 4A 100V SSp 
7413 2Sp 4012 20p AY5·4007D S20p NE571 42Sp BC549C lBp BU208 200p TIP41C 7Bp 2N3553 240p 25C2078 200p 4A400V l00p 

4013 NE5534A 2S0p BC5578 lBp BU406 14Sp TIP42A 70p 2N3584 2SOp 3N 128 120p 6A 50V SOp 74 14 3Sp 35p CA3028A 120p BC559C lSp BUY69C 3S0p TlP42C B2p 2N3643/4 48p 3N140 120p 6A 100Vl 00p 
7416 2Sp 40 16 30p CA30 19 BOp PLL02A SOOp BCY70 lBp BUX80 £S.OO TIP54 160p 2N3702/3 12p 3N141 110p 6A400V 12Op 
7417 2Sp 4017 SOp CA3046 70p AC4136 70p BCY71 /2 22p E310 SOp TIP 120 120p 2 N3704/ 5 12p 3N201 110p lOA 400V 200p 
7420 17p 4020 60p CA3048 22Sp AC4151 200p B0131 /2 SOp MJ2501 22Sp TIP 122 130p 2N3706/7 14p 3N204 120p 25A 400V400p 
7421 30p 4022 70p CA3059 300p 55668 2BOp B0135/6 Mp MJ2955 90p TlP142 130p 2N3708/9 12p 40290 2S0p ZENERS 
7425 2Bp 4023 24p CA3080E 72p 5A01024A 12S0p B0139 SBp MJ3001 22Sp TIP147 130p 2N3773 300p 40361 /2 7Sp 2.7V· 33v 

"4024 40p 5FF96364 BOOp B0140 SOp MJE340 60p TI P2955 7Bp 2N3819 25p 40408 90p 400mW Sp 7427 2Sp CA3086 48p B0189 60p MJE2955 100p TlP4055 70p 2N3820 SOp 40409 lOOp 
7430 lSp 4025 20p CA3089E 22Sp 5L490 3S0p B0232 9Sp MJE3055 70p Tl593 30p 2N3823 70p 40410 lOOp l W lSp 
7432 2Sp 4026 130p CA3090AO 37Sp 5N76477 17Sp 80233 7Sp MPF102 4Sp ZTX 108 12p 2N3866 SOp 40411 300p TRIACS 
7437 27p 4027 32p CA3130E SOp 5 P8515 7S0p B0235 BSp MPF 1 03/4 40p ZTX300 13p 2N3902 700p 40594 120p PLASTIC 
7441 70p 4029 7Sp CA3140E SOp TA720S 2S0p B0241 70p MPF105 40p ZTX500 lSp 2N3903/4 18p 40595 120p 3A400V 60p B0242 70p MP5A06 30p ZTX1502 lBp 2N3905/6 20p 40673 7Sp 6A400V 70p 7442A 3Sp 4030 40p CA3160E lOOp TA 7 120 200p B0677 40p MP5A 12 SOp ZTX504 30p 2N4037 . BSp 40871 /2 lOOp 6A 500V BBp 
7445 60p 4032 12Sp CA3161E 140p TA7204 250p BF2448 3Sp MP5A13 SOp VN46AP 7Sp 2N4123/4 27p 8A400V 7Sp 
7447A 4Sp 4034 lBOp CA3 162E 4S0p TA7222 200p BF256B 70p MP5A20 SOp VN66 80p 2N4125/6 27p DIODES BA 500V SSp 
7448 45p 4040 60p CA3 1B9E 300p TA73 10 200p BF257/8 32p MP5A42 SOp VN10KM SOp 2N4401/3 27p BY 127 12p 12A400V BSp 
7454 17p 4042 SSp CA3240E 120p TAA621 27Sp BF259 3Sp MP5A43 SOp 2 N697 2Sp 2N4427 SOp BYX36300 12A 500V 1 OSp 8FA39 2Sp MP5A56 32p 2N698 4Sp 2N4B71 SOp 20p 16A400V ll0p 7472 30p 4043 SOp CA32BOG 200p TSA641BXl 300p BFA40/ 1 2Sp MP5A70 SOp 2N706A 30p 2N5087 27p OM7 Bp 1 6A 500V l30p 7473 30p 4046 BOp OACI408· B 200p TBA651 200p BFA79 2Sp MP5U06 63p 2N708 30p 2N5089 27p OA90/9 1 Sp T28000 130p 
7474 20p 4047 7Sp HA 13BB 270p TBA800 SOp BFABO/ l 2Sp MP5U07 60p 2N918 4Sp 2N5172 27p OA95 Sp THYRISTORS 7475 3Bp 4049 30p ICL7 106 BSOp TBA810 lOOp BFX29 40p MP5U45 90p 2N930 l Bp 2N5191 90P OA200 9p 3A400V lOOp 4050 30p TBA820 BOp BFX30 34p MP5U65 7Bp 2N1 131 /2 3Sp 2N5194 SOp OA202 lOp 7476 30p ICLB038 300p 

T8A950 300p BFXB4/5 40p TIP29A 40p 2N1613 2Sp 2N5245 40p lN9 14 4p BA600V l40p 
7483A 4Sp 4051 SOp ICM7555 80p BFXB6/7 30p TIP29C SSp 2N1711 2Sp 2N5298 SSp lN9 16 7p 12A 400V 160p 
7485 90P 4052 BOp IC7120 400p TC9109 £10 BFXB8 30p TIP30A 48p 2N2102 70p 2N5401 60p lN4148 4p 16A 100V 1SOp 
7486 22p 4053 SOp LC7130 400p TCA210 3S0p BFXB9 180p TIP30C SOp 2N2160 3S0p 2N5457/8 40p 1 N4001 /2 Sp 1 6A 400V lBOp 

4059 SOOp TCA220 3S0p 8FY50 30p TIP31A SBp 2N22 19A 30p 2N5459 40p 1 N4003/4 Sp BTl06 110p 7490A 2Sp LF347 lBOp Cl06D 4Sp 4060 SOp TCA940 17Sp 2N5460 SOp l N4005 Bp 7492A LF351 30p 48p 2N5485 44p 1 N4006/7 7p MCR 10l 3Bp 
7493A 30p 4066 3Sp LF353 lOOp TOAlO04A 300p OPTO-ELECTRONICS 2N5875 2SOp 1 N5401 /3 14p TlC44 27p 
7495A SOp 4067 400p LF356P SSp TOA1DD8 320p 1N6D27 48p 1 N54D4/7 lSp 2N3525 130p 

4068 lBp LF357 120p TOA10l0 22Sp 2N5777 4Sp OAP60 120p 1N6051 300p 15920 9p 2N4444 140p 7496 4Sp OCP7 1 l BOp ORP61 120p 2N5060 34p 74100 8Sp 4069 20p LM10C 4 2Sp TDA1022 SOOp OA P1 2 120p TlL78 SSp 40p '-2N5064 74107 27p 4070 20p LM301A 27p TDA1024 120p OPTO·ISOLATORS VOLTAGE REGULATORS 4071 20p TOA1034B 2S0p 74121 30p LM 3 11 7Sp IL D74 130p TILlll 90p FIXEO PLA5TIC PCB 
74122 4Sp 4076 SOp LM318 200p TOA1170 300p MCT26 lOOp Till 12 90p lA . ve - ve MOUNTING 
74123 48p 4077 40p LM319 22Sp TDA2002V 32Sp M C52 400 190p TIll 13 90p 5V lA 7805 SOp 7905 SSp RELAYS 
74125 40p 4078 20p LM324 4Sp TDA2020 320p IL074 240p Till 16 90p 12V lA 7812 SOp 7912 SSp 6V DC coil 
74126 40p 4081 20p LM335Z 140p TL071 /81 4Sp LEDS 0 .2" 15V lA 7815 SSp 79 15 60p CB 5POT 2A 24V 

TL072/82 7Sp 0.12S" TI1220 Red lSp 18V lA 7818 SSp 7918 60p COMPONENTS DC 160p 74128 40p 4093 40p LM339 65p 7924 60p 12V DC Coil 4098 TL074 l30p TIL32 SSp TlL222 Gr lSp LC7120 £4.00 74 132 4Sp SOp LM348 75p TI L209 A.d 13p TIL228 Yel 22p 79L05 6Sp LC7130 £4.00 5PDT 2A 24V 
74136 32p 4099 90p LM358P 75p TLOB4 110p TI1211Gr 16p VI 

12V 100mA 78L1 2 30p 79L 12 70p MB3712 £2.50 DC l BOp 
74141 65p 40 10.6 50p LM377 17Sp TL094 200p TIL212Ye lSp 30p 1 5V 100mA 78Ll5 30p 79L15 70p TA7204 £2.SO 12V DC Coil 
74145 70p 4503 SOp LM380 75p TL170 60p TlL21S Red l8p N5B5881 670p TA7205 £2.00 DPDT 5A 24V 

4507 40p TL430C 70p TlL311 600p OTHER REGULATORS TA7120 £2.00 DC/240VAC 74147 lOOp LM38 1AN lBOp DISPLAYS TlL312/3 110p TA7222 £2.00 200p 
74148 75p 4510 SSp LM382 120p UAA170 170p 30 15F 200p TIL321 i2 130p LM309K lA 5V 135p 78HGKC 600p TA73 10 £2.00 
74150 80p 4511 SOp LM386 S5p UA2240 300p DL704 140p Tll330 140p LM317K 32Sp 78H05KC SSOp 25C1306 £l .SO LOUD· 
74 151A 45p 4518 SOp LM387 120p UDN6118 320p OL707 Aed l40p 7750160 200p LM317T lAAdi 200p 78MGT2C 140p 15C1307 £l .SO SPEAKERS 
74153 4Sp 4520 70p LM389 SSp UDN6184 320p FND357 120p DRIVERS LM337T 22Sp 78GUIC 200p 25C 19 57 £0.90 Size 

4528 ULN2003 lOOp FN0500 SOp 9368 250p LM323K 3A 5V SOOp 79GU IC 22Sp 25C 1969 £1 .S5 2 " . 64A BOp 74 154 70p 75p LM 393 lOOp FNDS07 SOp 9370 300p Adi lotp 
25C2028 £1.20 21 " 8A 80p 

74 157 SOp 4534 Soop LM394 300p UPC575 400p MAN3640 17Sp UDN6118 320p 25C2029 £2.50 21 8A SOp 
74159 lOOp 4543 lOOp LM709 3Sp UPC592 H 200p MAN4640 200p UDN6184 320p 78540 300p LM305AH 2S0p 25C2078 £2.00 1 r' SA lOOp 
74160 SOp 4553 290p LM7 10 SOp UPC1156H 300p 
74161 BOp 4560 lBOp LM725 3S0p XR2206 300p 

* ADD SOUND TO YOUR ZX 80/81 * 74162 60p 4572 30p LM7 33 lOOp XAZ207 400p 
74163 60p 4 584 SOp LM741 lBp XR2211 SOOp * ZX80/81 USER PORT * 74164 S5p LM747 70p XA2215 67Sp !As published in DctlNov B 1 PCW) 
74165 60p COUNTERS LM748 35p ZN414 SOp Port module plusg directly into ZXBO or ZXBl to provide 8 input and S ou tput lines. These allow input of data from 74C925 £S ZN419C 225p 74 166 70p LM2917 

74C926 £5 
200p ZN423E lS0p switches. photocells. joy-sticks. etc, and con trol of up to 8 relays. Also 7-segment LED displays of LED lamps may 

74170 lS0p LM3302 
74C928 £5 

140p 
ZN424E 135p be used and solid-state buzzers may be directly connected to the pan. Variable tone audio output may be produced. 

74172 300p LM3900 SSp Ready built & tested £14.95 + P&P 70p + VAT. 
74174 70p MK50398 LM3909 SSp ZN425E 360p !For ZXS1 owners . we provide an extender card to accept the RAM pack so no need for an expensive £7.50 ZN427E 625p 74175 70p LM3911 

ZN1040E £7 
130p 

ZN1034E 200p motherboardL Reprints of PCW articl es 75p ... SAE 
74190 70p LM39 14 210p lBOp 
74191 70p ICM7217 £lS LM3915 22Sp TRANSISTORS 16A 400V lBOp 
74192 70p LM3916 22Sp AD 161 /2 4Sp 
74193 70p LM13600 12Sp 8Cl07/8 IIp For ou r de t ailed price list see ETW, PE , WW or send SAE 
74196 SOp M51513L 300p BC109 IIp 
74197 SOp M51516L SOOp BC1 17 20p 

TECHNOMATIC LTD. BC147/8 Sp 74221 7Sp MB3712 250p 8C149 lOp Add 40p lor P&P 
74283 7Sp MCI310P lS0p BC157/8 lOp & VAT .t 15% 
74284 200p MC1458 40p BC159 IIp MAIL ORDERS TO : 17 BURNLEY ROAD, LONDON NW10 1 ED Govt .. colleges etc . 
74285 200p MC 1495L 3S0p BC169C 12p orders welcome 
74365 SSp MC1496 70p BC172 12p SHOPS AT : 17 BURNLEY ROAD, LONDON NW10 BCI77/8 17p 74366 SSp MC3340P 120p BC179 lBp 
74367 SSp MC3403 120p BC192/3 lOp 
74368 55p MK50398 7S0p BC1B4 IIp 

COMPONENTS AT REALISTIC PRICES 
A random selection from our large range. Lists Enclosed with First Order. 

ELECTROL YTICS Rod. L.ad. IVoltag •• stocked to 35DVI 
1.0/ 50 Sp. 2.2/40 5g. 4.7/355&' 10/50 Bp 22/ 16:g. 4 7/ 10 Bp. 100/40 Sp. 220/ 10 7p. 

can. p. 
470/25. S80/ 125 .tc . • tc ........ 3p •• ch 

180pl/63. 330/ 63. 560/63. 680/63 .... .... .... ......... .... ......... ........ .............. .................... ......... 4p each 
M INIATURE 500V CERAMIC DISCS ":.p (SOV & 250V Discs also stocked) 
2.2pf. 1 Opl. 47pl. 1 OOpl. 220pl. 470pl. 680pl. 1 OOOpl .tc .• tc ... . ......... 4p each 
SILVER MICA 
5.6pf/350. 27/350. 47/ 120.150163 Bp. 220/750. 270/350 lOp. 470/250 15p. 4700/500 25p. 
HIGH VOLTAGE DISCS 

14p. 500/ 16KV 25p. 1000/IKV Bp. 
CAPACITORS SOV to 10KV 
Miniature Polypropylene 6p. Polyester 4p. Polycarbonate 10p. 
TANTALUM BEAD CAPS 
. 1/35 .. 22/35 .. 33/ 35 .. .68/35 .. 1/ 35 2.2/16. 3 .3/ 16. 4.7/16 12p. 4 .7/35. 6.8/25 

02 p. 22/16 2Sp. 33/ 10. 47/6 25p. 47/16 4Op. 
MISCELLANEOUS 
5 pin DIN chassis skts. 1800 1uf/220V Mains Filter ITT 4Op. 15KV Potted Silicon Diode 

4 .7 ohm 7w 12p. 120 ohm 3w 8p etc. 
THERE IS A FURTHER REDUCTION FOR QUANTITIES OF 10 OFF. SEE LISTS. 

Post and ;9: f;% for 
C. H. J. Supplies, 

4 Station Road, Cuffley. Herb. Tal. 01-440 8969. 

(Tel: 01-4521500,01-4506597 . Telex : 922 8001 
305, EDGEWARE ROAD, LONDON W2 Tel : 01 - 7230233 

J. BIRKETT 
(Partners: J. H. Birkett, J. L. Birkettl 

Radio Component Suppliers 
25 Tile Strait, Lincoln. LN2 1JF 

Telephone 20767 

10.7MH z CRYSTAL FILTERS B.W . .:.. 705KHz " £5 each. 
MINIATURE 100 PIV 20 AMP SILICON DlOOES " £1 .30. 

VI5A & ACCE5S 
ca rds accepted 

TRW UHF POWER TRANSISTOR 1200MHz, 12 Volt, 2 Wan. with data ., £2.50. 
X BAND GUNN DIODES with data ., £1 .65 each. 
LOW PROFILE pes 12 VOLT RELAYS speD. For Ae rial Switching " SOp. 
DUAL GATE MOS FETS LIKE 40673 ·/ 33p each. 
OF 362 800MHz STRIPLlNE • 25p, 2N 91 B NPN BOOM Hz .. 25p. 
PRE· SET BUTTERFLV VARIABLES 25 · 25pl , 50p, 38 · 38pl .. 60p. 
VARIABLES 10pl ' 75p. 10 · IQ · 10pl ' 7Sp. 25·25pl " 8Sp. 125 . 125pl 8 5" • 
250 250,,1 .. 8Sp, 250 250 20 20 · 20pl .. 75p. 
50 ASSORTED BC107- B- 9 METAL TRANSISTORS untested for pOp. 
P CHANNel FET 2 N 5461 ' 310' 60p. 
KNOWlES MAGNETIC MIKE INSERTS 300 ohm ' 50p, 10000hm .. 50p. 
TANTALUM BEAD CAPACITORS . 1 ut 35v.w .. 33uf 35v.w., 2.2uf 35v.w .. 4 .7uf 16v.w .. 

. jiuif .. ... 15p, 22ul 25v.w. " 25p, 
UK S22 B DIGIT FREQUENCY COUNTER 600MHz , £108. 
TUBULAR MERCURY SWITCHES 30p each. 
23 WAY MOTORISEO STUD SWITCH 50 Volt A.C ... £2.50 . 

Please add 30p for post and packing. 
Orders over £3 post free . 

Published on approximately the 7th of each momh by IPC Magazines Limited. Westover House. West Quay Koad, POOLE. Dorset BH 15 IJG. Printed in England by Chapel River Press. Andover. Hants. Sole Agents 
for Australia and New Zealand - Gardon and GOlch (Asia) Ltd.: South Africa - Central News Agency Ltd. Subscriptions INLANO and OVERSEAS £13·00 payable to IPC Services. Oakfteld House. Perrymount 
Road. Haywards Heath . Sussex. PRACTICAL WIRELESS is sold subject to the following conditions. namely th at it shall not. wit hou t the wriuen consem of the Publishers ftr st havi ng been given. be lent. resold. hired out 
or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be lent. resold. hi red out or otherwise disposed of in a mutilated condition or in any 
unauthorised cover by way of Trade or affi xed to or as part of any publication or advertising. literary or pictorial matter whatsoever. 
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YOUU LOOKING AT 
31 EX 

SOLDERING IRONS! 
The secret is in the range of bits for each 

model, from 19mm down to O.5mm! No 
screws to seize up - push-on bits which 
cover the elements to save time and energy. 

The new range of Antex irons come 
with or without safety plugs fitted. 
They are tougher than ever, and about 
twice as efficient as conventional 
designs. 

Specify low wattage, low leakage 
Antex Irons now. 

" Ou r products are w idely distributed by 
wholesalers and retailers throughout the 
UK. Please try your loca l dea ler. Made in England 
Please send literature and price list to: 

Name ... Address . . ..... •. . . 

. Telephone 

"', . ... 

\ 
ANTEX (Electronics) Ltd. : 
Mayflower House, Plymouth , Devon. I 
Tel: (07 521 6673 77 /8 Telex: 45 296 : 

I 
I 

.. .. .. .. .. . . . .... .... . ... . . ...... I 
I 

/PW/2/82/ : 
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.': " 

For personal service visit one of our stores. 
Our new store at Hammersmith is conveniently situated near the end 

of the M4 and the North and South Circu lar Roads. 
There is excellent street parking on meters a few steps away and 

Hammersmith Underground Station is nearby. Call in and see us soon . 

•••• • • • , In our • 
, • CATALOGUE • 

320 big pages packed with • 
data and pictures of • 

over 5,500 items • • •••• 
Over 100,000 copies sold already! 
Don't miss out on your copy. 
On sale now in all branches 
WH Smith price £1. 

In case of difficulty check the coupon below. 

lRake it easy ••• .. 
• '\\\\t\ • UIIith • 

• 0\\eO• 
\\\ \eO: 

• i,\"e V\\'O . 0'0 ,(.'1> . 'O'/,e 
• \0' ,c,'O\\1 • 

• • •• Easy to build . .. . 
selling for up to £1 .000 . • 

. Send for our new book giving 
full construction details. Order as XH55K. 

Price £2.50 inclusive. 

ELECTRONIC SUPPLIES lID. 

':' Same day service on in-stock lines 
':' Very large percen tage of our stock lines in stock 
':' All prices include VAT 
':' Large range of al l the mosl use ful com ponents 
':' First class reply paid envelope with eve ry order 
':' Quality components-no rejects-no re-ma rks 
':' Competit ive prices 
':' Your money is sa fe with a reputable company 
On price, service. stock, quality and secu rity it makes 
sense now more than ever 10 make 1i1li1rr.!Ii»!UIInl your 
first choice for components every time l 

r-----------------I I Post this coupon now. I 
Please send me a copy of you r 320 page cata logue. I enclose £ 1.25 I I (incl. 25p p&p). If I am not completely satisfied I may ret urn the I catalogue to you and have my money refunded . If you live outsrde the I I U.K. send £1.68 or t 2 1nternational Reply Coupons. I 

I Name I 
I Address I 
I I 
I I 
L I -----------------All mail to: p.a. Box 3, Rayleigh, Essex SS6 SLR. rei: Southend (07021554155 Sales: (07021552911 
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