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THE EASY WAY TO SPREAD THE 
COST OF AMATEUR R~IO 

Hamcard enables you to buy now at today's prices and spread 
the cost of purchases at your local amateur radio stockist. 

HAMCARD GIVES 
YOU OTHER 
PRIVILEGES TOO 

As a Hamcard holder you wi ll be entitled 
to special offers and discounts exclusive to 
you. You will be first to benefit from the new 
technologies and innovations from around 
the world. 

HOW TO USE YOUR 
HAMCARD 

Go along to any amateur radio shop 
displaying the 'Hamcard Welcome' window 
sticker. You will be given a sales voucher and 
be sent a quarterly statement to show you 
how your account stands. 

HOW MUCH DOES IT 
COST? 

Each month an interest charge of 2% 
(APR 26.8%) will be added to the account. 
This interest rate may vary from time to 
time. Remember Hamcard allows you to buy 
before prices increase, so sign ificant savings 
can be made. 

HOW MUCH CAN 
YOU SPEND? 

The choice is yours - you can spend up to 
25 times your monthly payment. which can 
be as little as £5,00 or as much as £40,00, 
For example, if you decide to pay £10.00 
per month , then once your application is 
approved , you can spend up to £250, 
Applications to increase the payment and 
limit can be made at any time. 

WHAT IF YOU ARE IN 
CREDIT? 

Whi le your account is in credit , it will 
attract interest , so it's a good way to save 
as well. 

INSTANT CREDIT 
WITH HAMCARD 

Instant credit of up to £400 is avai lable 
before your application is processed. 

Just complete the application form and 
standing order and present a current 
banker's card and proof of identity. This 
credit can be increased to £800 if you show 

your amateur license, or if your call sign 
appears in the current call book, A 10% 
deposit is required . 

HOW TO APPLY FOR 
YOUR HAMCARD 

All information, application forms and' 
written quotations are available from : 

Hamcard Oept. 
Beneficial Trust Ltd 
FREEPOST 
Birmingham B2 4BR 

HAMCARO cred it facllItles are operated for 02 1 Radio & Electrical Wholesalers lid of 590 Bri stol Road . Blrmmgham by BenefiCial Tru st Ud 
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for the HF man, 
the TS430S 
£736.00 inc vat carriage £5.00 

A new HF transceiver, taking into account the outstanding performance 
of the previous Trio rigs you could be forgi,:,e~ for thinking that it w.ould 
be impossible for them to improve on eXisting mOde.ls. and speclfic:a­
tions. Alternatively of course, you might be <;>f the oplnton t~at engin­
eers with the talents as displayed by the designers of such ngs as the 
TS830S, TS130V and TR2500 etc. would have no trouble in pushing 
forward the frontiers of transceiver technology s we know it today. 
The new HF transceiver from Trio is the TS430S. Those who have seen it 
and the fortunate ones who have used it on the air are a1\ agreed that 
here we have a major advance for the enthusiastic operator on todays 
busy bands. Not only does the transceiver have full amateur ban~ 
coverage from 160 to 10 metres (including the three new bands) but It 
also incorporates a general coverage receiver (150 kHz to 30 MHz). The 
new transceivers features are many; USB, LSB, CW, and AM with FM 
available (optional FM430 board), compact size 270mm wide/96mm 
high/275mm deep, continuous tuning over the entire frequency range, 
two separate VFO's and an up/down scan mode using the optional 
MC42S microphone. Eight memories, each of which can be used as a 
separate VFO are provided and frequency scan is programable between 
the two frequencies held in memory channels six and seven. Not only 
does the memory remember frequency but also the mode of operation, 
thus short wave OX and Broadcast stations can be stored alongside a 
55B net channel and complete sense made as the frequencies are 
scanned. The by now normal Trio features are all included, IF shift, 
notch filter, speech processor and narrow/wide filter selection on CW, 
55B and AM modes. 
The T54305, Trio's rig for todays operator. 

for the SWL who deserves the best, 
the B2000 
£398.82 inc vat carriage £5.00 

and 
later in the year for 
the B2000 a 
118 to 174 MHz internal 
vhf converter. 

Now from Trio, the R2000 general coverage receiver. By taking all the superb 
features of the R1000 and combining them wrth the latest in microprocessor control 
Trio have, in one step. completely revised the standard by which short wave 
receivers are judged. Among the many features provided for the discerning listener 
are programmable scan, memory scan, memory retention of the mode set for a 
particular frequency and last, but not least, Trio have included an FM mode - why 
FM after all this time and our repeated comment that for a shortwave broadcast 
receiver FM is not really necessary. Take a look at the rear panel of the R2000: a 
socket marked VHF converter. Wouldn't ~ be superb if Trio produced a VHF 
converter covering from 118 to 174 MHz - then you would require FM, you would 
also require AM. Study the features and I am sure you will agree the Trio R2000 is 
the receiver for you. 

Continuous Coverage from 150 KHz to 30 MHz 
Use of an innovative up conversion digitally controlled PLL circu~ provides 
maximum ease of operation and superb receiver performance. Front panel upl 
down band switches allow easy selection within the full coverage of the receiver. 
The VFO is continually tunable throughout the full 150 KHz-30 MHz range. 

Ten Memories Store Frequency, Band and Mode Data 
Each of the ten memories can be tuned by the VFO, thus operating as ten built in 
digital VFO's. The original memory frequency can be recalled by simply pressing the 
appropriate memory channel key. All information on frequency, band, and mode is 
stored in the selected memory. The " auto M" sw~ch allows two types of memory 
storage: when the "auto MU switch is off, data is memorized by pressing the "M in" 
switch; when the "auto M" sw~ch is on the frequency being used at that time is 
automatically memorized. 

Memory Scan 
Scans all memory channels or may be user programmed to scan specific channels. 
Frequency. band and mode are automatically selected in accordance w~h the 
memory channel being scanned. 

Programmable Band Scan 
Scans automatically w~hin the prOllrammed bandwidth. Memory channels 9 and 0 
establish the scan limit frequenCies. The hold switch interrupts the scanning 
process. However, the frequency may be adjusted using the tuning knob whilst in 
the scan hold position. 

Three Built In Filters with Narrow/Wide Selector 
In the AM mode 6 KHz wide or 2.7 KHz narrOw may be selected. In the SSB mode 2.7 
KHz is automatically selected. In the CVV mode 2.7 KHz is again chosen and if the 
optional YG455C filter is installed then 500 Hz in the narrow pos~ion . In the FM 
mode 15 KHz bandwidth is automatically selected. 
Other important features are: squelch on all modes, noise blanker. a large 4 inch 
front mounted speaker. tone control, RF anenuator, AGC sw~ch , high and low 
impedance antenna terminals, optional 13.8V DC operation, record jack and. of 
course, provision for a VHF converter. 
All in all, a truly remarkable receiver. 

LOWE IN LONDON, Open monday to saturday, six days a week 
lower sales floor, Hepworths, Pentonville Rd, London. telephone 01.837.6702 
LOWE IN GLASGOW, Open tuesday to saturday 
4,5 Queen Margarets Rd, Glasgow, telephone 041. 945. 2626 
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~ ~~ ~() This is the rig I have been waiting for - the new dual bander FM transceiver from Trio. Having had much pleasure 

...r1p~r ~~ 'l' from the developing generations of Trio 2 metre mobile equipment, it seemed to me only a matter of time before Trio 
N V~ ~~ combined both 2 metres and 70 centimetres FM operation into one unit. They have and the transceiver is called the 

lW4000A. 25 watts output on both 2 metres and 70 centimetres, dual VFO's, memory channels, memory scan, a ~'<J~ green backlit liquid crystal multiple information display, repeater shift and, of course, reverse repeater, the lW4000A 

~ 
dual band FM transceiver from Trio. 

You may ask why so much enthusiasm for a dual band FM mobile transceiver - let me explain. Two metres has, for 
a long time, provided good communication between radio amateurs, either Simplex or Repeater. There are now 
some 51 2 metre repeaters dotted up and down the country. There are also some 154 70 centimetre repeaters also to 
be found as one journeys around. In olden times it was no problem to find a clear Simplex frequency when QSYing of 
the calling channel. Today things are not quite so simple. With the rapid expansion of amateur radio that clear channel 
is harder to find and more and more amateurs are QSYing to 70 centimetres. Of course you could run two rigs, one for 
each band, but you would have to own a Mercedes Hearse. In the normal family car room to position one rig can be 
found, two not so easily. With this in mind Trio have produced the lW4000A. Compact and giving all the operating 
features that are required in such a rig. 

A word of warning : the home market Japanese models are not compatible with our band plan. They do not have 2 
metre repeater shift and they are limited to 10 watts output. So buy carefully - don't rush out to your " Kenwood" 
stockist. The equipment may look identical it may even have been partially brought up to specification by a backroom 
'badger', but it is not the real thing. Take care. 

So the next time you want more space for communication or the guy you are working suggests you QSY to 70 
centimetres, then remember Trio - the lW4000A dual band FM mobile transceiver. 

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

(Delivery of stock items normally by return of post) 
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South Midlands 
SMC YOUR SINGLE STOP SOURCE FOR RECEIVE 

VAT@15% 
& SECURICOR 

* 80-10 metres including WARC allocations. * Multimode LSB-USB-CW (W) CW (N)' and FM '. * looW PEP output. (IOW "5" version). * No tune design - inbui~ SWR meter. 
* Only 33" x !li" - Less than a foot deep l * Dual selectable pulse widlh noise blanker. 
FT77 Transceiver looW output 
FT77S Transceiver IOW output 
MARK 7 Crystal Marker board 
FMU77 FM Unit 
XF8,9HC(N) 600Hz or 300Hz (N) 
FV707DM Digital Memory VFO 
FC700 Antenna Tuner 
FP700 Mains P.S.U. 
FTV707 Transvertor, frame only 
Modules: 432 £195.00 144 £109.65 

Vi! 
'v 

FT102 £839 inc, 

* Rx: 150kHz-30MHz. Continuous general coverage. * Tx: 160-10m (9 bands) or 1.5-30MHz commercial. * All Modes: AM, CW, FM', FSK, LSB, USB. 
* 10 VFO's!l! Any Tx-Rx split within coverage. 
* Two frequency selection ways, no bandswitch. * Main dial, velvet smooth, 10Hz resolut ion. 
* Inbuilt keyboard with up/down scanning. * Dedicated digital display for RIT offset * Receiver dynamic range up to lOOdB!!! 
* SSB: Variable bandwidlh and IF shift. 
* 300' or 600Hz', 2,400-+000Hz, 6kHz', 12kHz'. * Audio peak and notch filter. FM squelch. 
* Advanced variable threshold noise blanker. 
* l00w RF, key down capability, solid state. * Mains and 12VDC. Switch mode PSU built in. * RF processor. Auto mic gain control. VOX. * Last but not least full break-in on CW. 

£515.00 
£435.00 

£9.60 
£25.30 
£26.05 

£200.00 
£99.65 

£110.00 
£79.00 

70 £84.70 

VAT@15% 
& SECURICOR 

\iil 
'0 

Vi! 
'v 

* Rx 150kHz-30MHz. * Tx 160-10m. 9 bands + 3 x 500 kHz Aux bands. 
* All modes AM, ON, LSB, USB, AFSK & FM (inc.) 
* IF shift & variable bandwidlh 2.6 kHz-+ 300 Hz. 
* Inbui~ keyboard operation + scanning. * Switchable attenuator 10, 20, 30 dB. 
* Audio peak + notch filter -40 dB. * RF processor and Auto mic gain control. * 3rd order IMD - 4OdB at 100W PEP. 
* AFSK shift 170,425, 850 Hz selectable. * Multi channel memory + programmable scan limits. * Optional 'computer interface available. * Notch filter in IF (AGC immune to hetrodynes). 
* Full break in keyir.g. 5OO/6oonoo Hz beat. * Unique analogue scale of digital type. 
* Comprehensive twin meter metering. * Memory retains mode information. 

FT77 £515 inc, VAT@15% 
& SECURICOR 

* 1.8-3.5-7-10-14-18-21 -24.5-28MHz. 
* All modes:- LSB, USB, CW, AMt FM;, (;Option board). * Front end: extra high level, operates on 24V DC. 
* RF stage bypassable boosts dynamic range over 100 dB! * Variable bandwidth 2.7KHz-5OOHz and IF Shift. 
* Fixed bandwidth filters, parallel or cascade configurations. * IF notch (455KHz) and independent audio peak. 
* Noise blanker adjustable for pulse width. (Woodpecker). 
* External Rx and separate Rx antenna provisions. 
* Three 6146B in special configuration - 40 dB IMD! 
* Extra product detector for checking Tx IF signal. * Dual meter, peak hold ALC system. 
* Mic amp with tunable audio network. 
* SP102:- Speaker, Hi and Lo AF filters, 12 responses! * FVl02 :- VFO. 10Hz steps and readout, scanning, QSY. 
* FCl02 :- ATU, 1.2KW, 20/200/1200 W FSD PEP, wire. 
* FAS-14R:- 4 way remote waterproof antenna selector. 

FTONE £1450 inc, VAT@15% 
& SECURICOR 

MAIL ORDER; AS NEAR AS YOUR 'PHONE OR PEN 
~ 

VIS< -SMC SERVICE 
Free Securicor delivery on major equipment. 
Access and 8arclaycard over the phone. 
Biggest branch agent and dealer network . 
Securicor 'S ' Service contract at £4.49. 
Biggest stockist of amateur equipment. 

FREE FINANCE 
On many regular priced items SMC offers 
Free Finance (on invoice over £100) . 
20% down and the balance over 6 months or 
50% down and the balance over a year. 
You pay no more than the cash price!! 

GUARANTEE 
Importer warranty on Yaesu Musen products. 
Ably staffed and equipped Service Department. 
Daily contact with the Vaesu Musen factory. 

t:!':n~~.1hy~U;:~~sS ~f :fo,~~~~~,t::~:~~~ent . 

S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, S04 4DP, ENGLAND, 
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton 
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Communications Ltd. \CiV 
~, TRANSCEIVERS, ANTENNAS, TOWERS, MASTS, CABLES, ETC. 

YAESU 

\& 
I 

FT726R MULJIMODE £699 inc. Vi? 
v 

* 2M. 12V DC compact 2/i' x 61i' x 7li'transceiver. * 25W (+ adjustable low power), 121kHz steps. * 10 " year long" memories for "crystal control". Case. 
• Display reads to lOO's of Hz or channel number. 
* Sensitivity <0.2JJ.V for 12dB SINAD (0.14JJ.V typicall. 
• Single knob frequency selection, 20 steps revolution. * Rapid QSY button, end to end in a single turn. 
• Digital RIT 1kHz steps, adjusted from main tuning. 
• 2, 5 slot memories, simplex; cross or 600kHz split 
• Memories entered by pushing main tuning knob. 
• I .6MHz split. Instant repeater input monitor. 
• Band scan between front panel selectable, limits. 
• Scan stop requires squelch open and centre zero. 
• Scanning and upldown tuning on the microphones. 

·Option 

VAT@15% 
& SECURICOR 

• 3 Bands 2 metres, 7Ocms' (10MHz) & 6M' plug-ins. 
• Full Duplex'! Cross band Tx & Rx simultaneously. 
• SSB-CW-FMI All optimumly catered for. 
• Variable bandwidth and IF shift! SSB & CW. 
* Processor! Front panel mic gain and drive. 
• Two main VFO's! A & B with 20Hz steps. 
• Separate channelised VFO! (for FM operation). * Scanningl Over the band and the 10 memories. 
• Repeater splits I Programmable and preset. 
• Instant reversal! and + & - splits and AlB. 
• Twin meters; PO/DISC, SI ALC. Duplex switchable. * Switchable; AGC, CW bandwidth, dial lock. 
• Noise blanker, impulse interference tuned 
m26A(2) Transceiver clw 144MHz 
430T726 430-440MHz module 
50T726 Six meter module 
SAT726 Full duplex unit 

KDK FM2030 £199 inc. VAT@15% 
& SECURICOR 

• Reprogrammable; steps, tone, splits, and coverage. * CIW mic. " Easy out" mobile mount and handbook. 
DESIGNED FOR TliE UK 

·option 
£699.00 
£230.00 
£170.00 

£90.00 

( ANTENNAS VHF FIXED ) ( ANTENNA ROTATORS ) ( ANTENNAS HF FIXED ) 
JAYBEAM KR500 Kenpro Elevation Meter calb ± 00' 112.12 Fre. HY GAIN 

9500 Channel Master, oHset 8021 Fr •• 12AVQ 
4V/4M Yagi 4 elament 23M 7d8d 2S.OO 29.90 2.20 95028 Channel Master. offsat 56.92 Fr •• Vortical 10. IS, 20, 14.0'H 50.60 2.75 
LW5I2M Vagi 5 element 1.SM 7.8d8d 14.37 2.50 KR250 Kenpro. 8011 typa 54.91 Fr •• 14AV(lfWB Vertical la, IS, 20, 40 18D'H 64.40 2.75 
LWSI2M Vagi 8 alemant 2.8M 9.5d8d 17.82 2.50 AR40 CDE Tum and Push control 90.85 Fr •• 18AVT/WB Vortical 10. 15. 20. 40. 80M 25D'H 113.85 2.75 
LWIOI2M Vagi 10 elemem 3.55M 10.5dBd 24.15 2.50 KR400RC Kenpro Round mater 360" 114.94 Fr •• 14RMQ Roof mounting Kit 12AVQ 14AVQ & 
LW1S12M Yogi 16 elemem 6.54M 13.4d8d 35.07 3.20 CD45 CDE 8 x 4cm mater road out 136.85 Fr •• 18AVT 38.52 2.75 
14Y12M Vagi 14 elemem 5.34M 12.8d8d 3623 3.20 KR600RC Kenpro Round meter 360° 163.30 Fr •• 18V Vertical 10. 15.20. 40. 80M 19.0'H 3622 2.75 
P8Ml012M 10 ela Parabaam 3.93M l1.7d8d 44.85 320 Ham IV CDE 8 x 4cm meter readout 258.75 Fr •• 1038A 3 Ele Vagi 10 metres 17.0'LE 8.0'8 67.85 3.50 
P8M1412M 14 ela Porabeam 5.95M 13.7d8d 55.77 320 T2J( CDE 8 x 4cm mater readout 327.75 Fr •• 1058A 5 Ele Vagi 10 metres 18.5'LE 24D'8 15525 3.95 
Q412M Quad 4 element 1.5M 9.4d8d 29.32 2.50 KR2000RC Kenpro Heavy Duty Round meter 360' 314.52 Fr •• 1538A 3 Ele Yagi 15 metres 23.0'LE 12.0'8 90.853.50 
OSI2M Quad 6 element 2.5M 10.9d8d 39.10 2.50 1558A 5 El. Vagi IS metres 24.5'LE 26D'8 236.90 5.90 
OSI2M Quad 8 alement 3.5M 11.9d8d 44.85 2.50 ROTATOR ACCESSORIES 2038A 3 Ele Vagi 20 metres 35.0'lE 1SD'8 17125 4.90 
D512M Vagi 5 over 5 slot 1.6M 1Od8d 25.30 2.50 9523 Support 8 .. ring Upper typa 15.81 2.50 2048A 4 Ele Vagi 20 matras 36.5'LE 26D'8 286.35 7.30 
D812M Vagi 8 over 8 slot 2BM 11.1d8d 34.50 2.50 KS050 Rotary Bearing Kanpro Takas 11" mast 13.74 2.50 2058A 5 Ela Vagi 20 metres 36.5'LE 34.0'8 396.75 9.40 
5XVI2M Vagi 5 ele crossed 1.7M 7.8d8d 21.17 2.50 KS065 Rotary 8aaring Konpro Takos 'J:' mast 20.12 2.50 4028A 2 Ele Vagi 40 metres 43.O'LE 16D'8 24125 6.50 
BXYI2M Vagi 8 ele crossed 2.8M 9.5d8 35.65 2.50 KCW8 Lower Mast Clamp for KA400, KR600 12.07 2.50 D810/ 15A 3 Ela Vagi 11).1 5M 23.O'LE 13D'8 191.95 4.80 
1OXV12M Vagi ID ale crossed 3.6M 10.8d8d 46.00 2.50 RCSW 5 Way fur AR30 AR40 8T! KA400RC P/M 0.31 TH3JNR 3 Ele Vagi 1I).15-20M 2411.E 12.0'8 202.40 3.50 
P8M18170 18 ale Parabeam 2.8M 13.5d8d 3220 2.50 RCSW S Wflo/ For KR250/400/500/SOORC P/M 0.51 TH2MKJ 2 Ele Vagi 111-15-2OM 2731.E 6.0'8 1&9.05 3.50 
P8M24170 24 ele Parabeam 4.5M 15.1d8d 42.55 2.50 RCSW 8 Wflo/ For CD45, Ham 4, T2X. KR200lRC P/ MO.56 TH3MKJ 3 Ele Vagi 1o-15-20M 27.01.E 14.0'8 274.85 5.30 
LW24170 Vagi 24 elemem 5. I M 14BdBd 27.02 2.50 TH5DXX "Thundarbird" 5 Ela 31 D1.E 18.0'8 419.75 6.70 
M8M28170 28 ele Mu~ibeam 115M 11.5d8d 21 .27 2.50 Carriage on Rotator cabla El.80 up to 20 mtrs. over 20 mtrs £2.40. TH6DXX "Thundarbird" 6 Ele 31.1tE 24.0'8 396.75 8.50 
M8M48170 48 ele Mu~ibeam 1 B3M 14Dd8d 35.65 2.50 

( ) TH7DXX 'Thunderbird" 7 Ele 31.01.E 2O'TA 511.75 8.75 
M8M88170 88 ele Mu~ibeam 3.98M 163d8d 48.87 2.50 ANTENNAS VHF MOBILE HVQUAD 2 Ele Quad la. IS. 20M 13.5'TR 8.0'8 35420 6.00 
BXYI70 Vagi 8 ele crossed 1.5M IOd8d 42.55 2.50 18TD Dipole Tape ID, 15.20.40.40. IIOM 132 121.90 2.80 
12XYI70 Vagi 12 ala crossed 2.6M 12d8d 52.90 2.50 SMC2QW Element 144MHz 114 wave .d8! 2.30 1.50 JAYBEAM 
CR2/23CM Corner raflector 0.76M 13.5d8d 40.25 2.50 SMC2NE Element 144MHz 5/8 wave 3 .• d8! 6.90 1.80 VR3 VerticaIIO-l,.20M. DC ShortSlb 13.5'H 46.00 2.50 
SMC-HS SMC2VF Elament 144MHz 112 wave 3.Od8! 11.50 1.80 T83 3 Ele Vagi 1O-1,.20M 14.6'TR 14.1'8 189.75 5.40 
SMCGDXl Discone 8Q.48OMHz 3d8133' 4025 2.50 SMC78F Element 144MHz 7/8 wave 4.5d81 13.80 2.00 MINI BEAM 
SMCGDX2 Discone 5D-48OMHz 3d81S1' 49.45 2.50 SMC788 Element 144MHz 718 wave 4.5d81 13.80 2.00 C4 Vertical Miniature 1O-15-20M 81b 11 .5'H 59.00 2.50 
GDXA Discone l00440MHz ]d81 33.75 2.50 SMCII8F Element 144MHz 8/8 wave 5.2d8! 18.80 2.00 HQl "Mini" Quad beam 10-15-20M 11.0'LE 4.5'8 
SMCVHFL DlSCOne 65-520MHz Rx only 50' 15.70 2.50 SMC258 Element 432MHz 2 x 5/8 5.5d81 12.65 1.80 139.00 4.00 
SMCGP23 Cohnear 2M 3 x i wave 7 8dbl 146' 39.85 2.50 SMC358 Element 432MHz 3 x i 63d8! 16.85 1.80 G4MH MINI BEAM 
SMCGPI44W Colinear 2M Mu~i i wave 6.5d811O.2' 27.60 2.50 SMC70N2M 2M 2.7d817Ocm 5.1d81 16.85 1.80 Mini 8eam 1O-15-20M 82.50 4.00 
SMCGP2M i wave clw ground plane 3.4d814.6' 18.00 2.50 SMCHSnO 144/432 duplaxer SOW JOd8 isolation 15.35 1.50 SMC l1IAPPED DIPOLE lIH!OM 119' Potted Traps. 
SMCSQI44 2M Swiss Quad lor vertical mounting 57.60 2.50 SMCGCCA Gutter cip 4 mtrs Cable 9.95 1.80 SMCTD/HP 14SWG HID cp. traps tOOlW PEP 43.41 2.50 
SMCGP432J( CoIinear 70cm 3 x i wave 6.8d81 5.S' 29.90 2.50 SMCSOMM Magnetic base clw 4M cable 9.95 1.80 SMCTD/P Portable cp.!terylene 75' coax 59.80 2.50 
SMC702V Coli near 2.8d812M, 5.7d817Ocm 3.6' 29.90 2.50 SMCHPT High Power 7MHz lOOlW Per pair 15.52 1.80 
SMC2H86 SM H89CV 2 Driven elemems 19.95 2.50 ALL PRICES INCLUDE VAT SMC-HS ANTENNA 
SMCHsnO 144/432 Duplexer SOW JOdB isolation 15.35 1.50 CARRIAGE PRICES MAINLAND ONLY 

SMCHF5V Vertical 10, 15, 20. 40. 80M 15.7' 54.80 2.50 
SMCHF5R Radial kit loaded 6.5'-73' 34.90 2.50 
SMCHFlVN8 Vertical 1o-18-24M lOOlW PEP lB.O'H 51 .35 2.50 

SHOWROOMS: SPANNING THE UK - TO SERVE YOU 
SOUTHAMPTON LEEDS CHESTERFIELD BUCKLEY STOKE GRIMSBY JERSEY 
SMC Ltd SMC (Leedsl SMC IJack Twendy) Lld SMC ITMP) SMC (Stoke) SMC (Grimsby) SMC (Jersey) 
36-38 Rumbridge Street 257 Olley Road 102 High Street Unit 27. P,nfold Lane 76 High Street 247A Freeman Street I Belmont Gardens 
Totton. Southampton Leeds 16, Yorkshire New Whittington. Chesterfield Buckley. Clwyd Talke Pits, Stoke Grimsby, Llncs St. Helier. Jersey 
Southampton (0703) 867332 Leeds (0532) 782326 Chesterfield 102461 453340 Buckley 10244) 549563 Kidsgrove 1078161 72644 Grimsby (0472) 59386 Jersey (0534) 77007 
9-5.30 Man-Sat 9-5.30 Mon-Sat 9-5 Tues-Sat 9.30-5.30 Tues-Sat 9-5.30 Tues-Sat 9.30-5.30 Mo~-Sat 10-7 Mon-Sat 

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES Neach John GW4FOI 
GM8GEC 1031-657) 2430 Day Bangor John G1 3KDR 10247155162 

1031-665) 2420 Eve Tandragee Mervyn G13WWY 10762) 840656 Stourbridge Andrew 
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THE CO CENTRE 
6~ 10 MERTON PARK PARADE, 

KINGSTON ROAD, LONDON SW19 
(JUNCT. MEHTON HALL HO) 

TEL. 01-543 5150 

LONDON'S NEWEST AND BRIGHTEST EMPORIUM 

your own spec. 

IMETI 
ANTENNAS 

WHAT IS N.B.S.? 
In 1 976 th e U.S. National Bureau of 
Standards published a report under the 
authorship of Peter P. Viezbicke detailing 
some nine man-years of work under­
taken in the optimisation o f Vagi design. 

Investiga tion took place on th e N.B.S. 
an te nna ranges at Sterling. Virginta and 
Table Mounta in. Colorado into the inter· 
re leationsh ip between director a nd 
reflector lengths. spacing and diameters 
as well as the effect of th e metal 
supporting boom. in order 10 achieve 
maxim um possib le fo rwa rd gain. 

MET yagis have been designed and 
engineered within the strict speci fica tions 
of th e N.B.S. report. 

Mon. to Fri. 9.30-6.30 Sat. 9.30-4.30 

Please allow 7 days 
for delivery 

~ ~~ .......... " ", , '%; 

YAGIS to NBS 

* N.B.S. Standard 

* Gain Optimised 

* P.T.F.E. Insulated Gamma 

* User Adjustable Matching 

* N Socket Termination 

* Easy Assembly 

* Made in U.K. 

* 

CODE MODEL LENGTH GAfN COST 

70 em s 
line .VAT) 

432/ 19T 19 Ele 2.2 m 14.2 dBd £33.90 
432/17X 17 Ele crossed 2.2 m 13.4 dBd £4 6.83 
432/17T 17 Ele long 2.9 m 15 d Bd £37.33 

2 M 

144/ 7T 7 Ele 1.6 m 10 dBd £19.99 
144 / 8 T 8 Ele long 2.45 m 11 dBd £31.26 
144/ 14T 14 Ele 4.5 m 13 dBd £4 4.49 
144/19T 19 Ele 6.57 m 14.2 dBd £53.22 

144/6X 6 E le crossed 2.5 m 10.2 d Bd £37.86 
144/ 12X 12 Ele c rossed 4.57 m 12.2 dBd £54.95 

4M 

70/3 3 Ele 1.7 m 7.1 dBd £28.69 
70/5 5 Ele 3.45 m 9.2 dBd £43.56 

U.K. P&P on a ll above is £2 .95 

144 /GP 2 m Base Slation Ground Plane C 14.41 + P&P £ 1.30 
AG213 Coax and Andrevl H elia x C able al Competetive Prices 
please telephone for detai ls. 
Please allow 7 days for delivery. 

Te l: 0304 853021 1 METAlFAYRE I. 1 2 K ingsdown Road . 

En q uiries from Overseas d ea lers welcome S!. Ma rga rels·a l ·Cliffe. D OV E R . CT 15 6AZ 
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A message from the President­
Sako Hasegawa - JA1MP 

The YAESU MUSEN Co Ltd., which has been established over a quarter of a 
century, has now grown to be the l argest singl e manufacturer of amateur 
communications equipment in the world. 

This has been achieved to no small de gree by the dedic a tion and expertise 
of the YAESU engineering staff, among whose numbers are to be found near l y 
400 act ive licensed operators, and it i s this factor , as much a s anything, 
tha t has enabled YAESU to sense the needs of the mar ket and produce so 
many truly innovative equipments. 

Quite apart from this importan t human aspect, we have one of the most 
efficient production units in the industry world-wide. By utilizing the 
very latest computer aided design and manufacturing techni ques we .ensure 
tha t you, our valued customer, is provided with the very l a test sta te-of­
the-art product. Finally, intensive environmenta l and computer- a ided 
electronic test procedures guarantee you maximum reliability. 

So much for our part in the chain of events - the next critical phase 
is the safe delivery to you via our specialist distributer/dealer 
network. When supplied through our authorised network you have my 
personal guarantee of a superb a fter-sales back-up extending right 
back to the factory and the technical support of our own expert staff. 

To sum up, all the benefits of the YAESU fraternity are yours ONLY when 
you buy from an authorised U.K. dealer, so a lways look for the special 
YAESU U.K. logo when you make your purchase and ALWAYS ask the dealer 
if he has my Company's authorisa tion via our two long-established YAESU 
agents, Amateur Electronics U.K. and South Midlands Communications Ltd. 

Best 73 and good DX~ 

Sako Hasegawa 
President 

YAESU MUSEN CO. LTD. 

Remember the SPECIAL LOGO 
when you buy YAESU equipment 

Practical Wireless, July 1983 
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AX210N la ele. yagi for 2m crossed 74.95 Inl cl 
H810F2T 2 ele. 10m mono band beam 51 .50 Inl cl 
H810F3T 3 ele. 1 Om mono band beam 74.95 Inlcl 
HB15F2T 2 ela. 1 5m mono band beam 60.66 Inl cl 
H815F3T 3 ele. 15m mono band beam 93 .46 In/c) 
H815M25P VP mini size 1 5m 2 ele .. 69.50 Inl cl 
H815M35P VP mini size ' 5m 3 ele . . 102.30 In/c) 
H834D 4 ele. tri band beam' 0/ 1 5/20m 222.90 Inl cl 
H833SP 3 ele. u i band beam' 0/ 1 5/20m 192.50 Inl cl 
H835C Tri band array 10/ 15/20m 283.95 Inl cl 
H835T 5 ele. , 0/ 1 5/20m .. 278.50 Inl cl 
MV3BH Vertical for 10/ 1 5/20m . 37 .99 Inl cl 
MV4BH Vertical for 10/ 15/20/40m . . 48.90 Inl cl 
MV5BH Ve";cal for 10/ 15/20/40/BOm . 63.95 Inl cl 
MLA4 Loop antenna 10/ 15/40/80 105.60 In /c) 
SQ22 Phased 2 ele. swiss quad 2m 58.95 In/ c) 
SOY06 6 ele, Quagi 2m 45.75 Inl cl 
SQY08 8 ele. Quagi 2m 52 .75 Inl cl 
HB210S 10 ele. dual driven yagi 2m 47.99 Inl cl 
TE214 14 ele. long yagi 2m 74.40 Inlcl 
SSL720 9 )( 2 ele. (18) slot fed 70cm .. 77 .20 In /c ) 
H823SP 2 ele. tri band beam 10/ 15/20m 135.60 Inlcl 
SSl218 9)( 2 ele. (18) slot fed 2m 144.79 Inlcl 
TPH2 Phasing harness 2m 17.2 5 Inl cl 
OYU10 10 ele. quagi 70cm 67.90 Inl cl 
SOO07 70cm 2 ele. phased swiss Quad . 66 .99 Inlcl 
SOlO Swiss quad IOm ... 97.50 Inl cl 
S015 Swiss qua'd 1 5rn .. 106.90 Inl cl 
YAESU ANTENNAS 
Ba .. 
RSL145GP i wave base ant. 2m 21 .20 11 .501 
RSL435GP 1 wave co-linear 70cm . 31.60 11 .501 
HF Mobile 
ASL3.5 3.5MHz resonator &: whip 12.21 10.501 
ASL7.0 7.0MHz resonator &: whip 11 .80 10.501 
RSL14.0 14.0MHz resonator &: whip 11 .45 10 .501 
RSl21.0 21 .0MHz resonator & whip 11 .20 10 .501 
RSL28.0 28.0MHz resonator & whip 11.00 10.50) 
RSL2A Mast to suit above .. 5.00 10.501 
RSM2 Gutter mount/Feeder/ Pl259 

suit above .. 10.94 10.751 
VHF Mobile 
RSL145 2mi wave fibreglass whip. 12.10 10.501 
RSL145S 2m i wave steel whip foldover 9.2 5 10.501 
RSL 150SS 2m 1 wave Pl259 shock spring . 3.90 10.501 
RSM2 Gutter mount/Feeder/PL259 

IRSL 1451 10.94 10.751 
RSM4M Heavy duty mag/Feeder/PL2 59 13.25 11 .001 
UHF Mobile 
RSL453 S i wave antenna . 15.50 10.501 
ANT1FERENCE ANTENNAS 
VHF Mobile 
TAP3009 i wave 3db snap-in hinged whip 11.42 13.001 
TAP3677 i wave 3db snap-in shock coil . 15.64 13 .001 
TAP3002 t wave unity gain snap-in 

hinged whip . B.81 13 .00) 
UHF Mobile 
TAP3452 i over 1 wave 3db 9 .89 13.001 
TAP3697 i over * wave Sdb 18.40 13 .001 
K220 Mag mount/Feeder to SUI! above 10.73 12 .001 

Simply phone or write and leave the rest to us 
Antenna. V.rtoualA.c~uorte. 
HO 1 Mini bee m 1011 5; 20m 2 ele. 1 kW T8A 14.00) 
C4 Ve"icel 1 0/ 15/20m . 48.50 13.00) 
G4MH Mini beam 10/15/20 . 85.00 14.00) 
KTLM-4 Gutter mount/Cable assy. 50239 . 8.90 (0.50) 

~t,TONO PR~~~~zTt~ 30MHI receive converter 137 .42 (0.50) 
VLF Very low fraq. converter 29.90 (0.501 
Fl l Frequency agile audio filter . 79.36 (0.601 
FL2 Multimode audio filter 89.70 (0.50) 
ASP/A Aulo RF speech clipper IYAESUI 82.80 10.501 
ASP/8 Aulo RF speech clipper ITRIOI . 89.70 10.501 
D7 5 Manual RF speech clipper 56 .35 10.501 
RFc/M RF speech clipper module 29.90 :g:~g: 
070 Morss tutor. . .. ... .. ,. 66.35 
AD270 Active dipole RX ant. (indoorl 47.15 to. 50) 
AD370 Active dipole RX ant. (outdoor) 64.40 (0.50i 
MK Morse keyboard . 137.42 (0.501 
DC144128 2m converter . 39.67 (0.50) 
RFA Broadband preamplifier . 33.92 {a. 50 I 
MPU Mains power unit 6 .90 (0.501 
MICROWAVE MODULES 
Transvarter5 
MMT28/ 144 1 Om transverter 109.95 12.501 
MMT70/144 4m transverter 119.95 12.50) 
MMT432/ 144R 70cm transverter . 184.00 12.501 
MMT1296/ 144 23cm transverter . 184.00 13.001 
MMT10/28 4m transverter 119.95 12.50) 
MMT144/28 2m transverter 109.95 12.501 
MMT432/28S 70cm transvet1er . 159.95 12 .501 
Linear Amplifiers 
MML28/ 100S 10m 1 OOW linear amp. 129.95 13 .001 
MML70/50S 4m SOW linear amp, .. . 85.00 12 .501 
MML70/ 100S 4m 1 OOW linear amp, 139.95 13.001 
MML 144/30LS 2m 30W linear amp. 1-3Win . 69.95 12.501 
MML144/50S 2m 50W linear amp. 85.00 12 .501 
MML 144/ 100LS 2m ,OOW linear 1-3W in 159.95 13 .001 
MML144/ 100S 2m 100W linear lOW in 139.95 13.00) 
MML432i50 70cm 50W linear amp. 109.95 13.001 
MML432/ 100 70cm 100W linear amp. 228.65 14.001 
MML1296/ 10 23cm IOW linear amp. 199.00 12.501 
MML432/30 70cm 30W linear amp. I -3W in 99.00 13.001 
Converters 
MM 1000KB ASC 1 1 morse converter with 

keyboard . 99 .95 13.001 
MM4001 RnY to TV converter 189.00 12.50) 
MM4001K8 RTTY transceiver . 269.00 12.50) 
MM4000KB RnY transceiver with keyboard 299.00 14.00) 
MMC2B/ 144 1 Om 10 2m converter 29.90 11.001 
MMC50/28 6m to 1 Om converter 29.90 11.001 
MMC70/28 4m to 10m converter 29.90 11.001 
MMC7012BLO 4m to 1 Om with LO 32.90 11.001 
MMC432/2BS 70cm to 1 Om converter . 37 .90 11.001 
MMC432/ 144S 70cm to 2m converter .. 37.90 11.001 
MMC435/600 UHF ATV converter . 27.90 11.001 
MMC1296/2B 23cm to 1 Om converter. 34.90 11.001 
MMC 1295/ 144 1296MHz low noise converter . 59.95 11.001 
MMK 1691/137.5169 1 MHz meteosat converter 129.95 12.501 
Morse Talkers 
MMSl Morse tutor 2-20WPM Side tone 115.00 12.501 
MMS2 Morse tutor (advanced) 

6-32WPM + speak back . 169.00 12.501 
Amateur TV 
MTV435 70cm 20W (PSP) transmitter . 149.00 12.501 
MMC435/500 Converter ATV UHF output 27 .90 11.00) 
Preamplifiers 
MMA144V 2m preamp RF switched . 34.90 11.001 
MMA2B lOm preamp 15.95 11.00) 
MMA1295 23cm preamp . 34.90 11.00) 
Frequency Counters 
MMD550/500 500MHz digital meter 75.00 11.001 
MMD600P 600MHz pre scaler . 29 .90 11 .001 
MMDP- l Probe . 14.90 10.501 
Filters 
MMF144 2m band pass 40W ma)(. 11.90 11.001 
MMF452 70crn band pass 40W ma)( .. 11.90 11.001 
Various 
MMS3B4 384MHz signal source .. 29.90 11 .001 
MMR15/ 10 15db lOW attenuator 11.90 11.001 
HI-MOUND MORSE KEYS 
HK702 Up down keyer marble base 24.50 10.501 
HK704 Up down keyer . . . 16.68 10.501 
HK705 Up down keyer . 12.50 10.50) 
HK705 Up down keyer ... 13.75 10 .501 
HK708 Up down keyer . 11 .95 10.501 
HKBOB Up down keyer marble base 39 .57 10.501 
MK704 Twin paddle keyer ... 10.95 10.501 
MK705 Twin paddle keyer marble base 22.00 10.501 
MOUL01NGS 
IK Iambic keyer 19.95 10.501 

TOKYO HY POWER 
HC150 HF ATU SWR!Power meter 

200WPEP 
HC2000 HF 2kW ATU SWA!Power meter 

6 POS ant . switch. 6 to 1 vernier 
high a coils 2kW peak 1 kW 
continuous 

Ant.nn. Rot.ton & Ace ... ort •• 
9502 Channel master med duty 

9523 
KA400 

KR400RC 

CASTING 
KA600AC 

up to 8 ele. 
Alignment bearing for 9502 
Med/Heavy dutv 1800 melor 

(inc. lower casting) . 
Med/Heavy duty 3600 meter 

Load 200Kg 1 t" -2" masts . 
Lower casting set (400RCI . 
Heavy duty 3600 meter 

Load 200Kg ROI600Kg/cm 

62.50 Inl cl 

276.55 Inl cl 

57 .00 13.501 
15.81 11.25) 

90.85 13 .501 

114.94 13.501 
15.00 11.251 

Brake 1000Kg/c",) 1 t "-2 "masts 163.30 13.50) 

Ant.nn. Switch •• 
SA450 50239 connectors 1 in 2 out 
SA450N " N" type connectors 1 in 2 out 
B_lun. 
BL50A 

BL-40X 

RAK 50 ohm ferrite BALUN 1: 1 
1.8-3BMHz 1 kW .. 

Balun 2K PEP 1.1 
Dummy Load. 
T30 30W DC 500MHz PL259 
Tl00 l00W DC 500MHz S0239 
T200 200W DC 500MHz S0239 
T210 Wide band IOW 1.2G-2.4G 
AW05 Pocket RF wattmeter SW up to 

Filter. 
AKD 

500MHz 8NC. 

Hi-pass blocks 0 -200MHz RF 
interference to UHF above 
400MHz . 

Lin_r AmpUfle,.. 
YAESU 
FL110 

Fl2100Z 

HF 160/80/40/20/ 15/ 1 Om 100W 
(IOW drive) . 

HF warc 1200w PEP. SSB 
1 kW CW. 400W AMiFMiFSK 

FL2010 2m VHF lOW linear . 
FL20S0 2m VHF SOW linear lOW drive 
FL7010 70cm UHF lOW linear 
TOKYO HY POWER . 
HL32V VHF 30W linear l -SW drive 

HL82V 
HI-LOW ou tput .......... ~ 

VHF linear pr8amp output meter 
2- 12Win 35-85 + out. 

HL 160V VHF linear preamp output meter 
1- 10Win 160W+ out . 

Hl45U UHF linear preamp 2- 15W in 
10-45Wout 

ADONIS MICROPHONES Mobile/ B ... 
MM202S Mobile safety mic. (non scanning) . 
MM202HD Mobile safelY mic. (scanning) 
AMS02 Desk mic. (compressor selec'able) 
MiaceUaneou. 

9.75 10.50) 
12.75 10.50) 

12.B8 11.501 
11 .52 11 .501 

6.51 10.501 
20 .12 11.001 
31 .36 11.50) 
24.50 10.751 

· '9.75 11.001 

5.50 10.501 

155.25 Inl cl 

449.00 In/c) 
54.00 In/c) 

115.00 Inl cl 
91 .00 Inl cl 

53.50 Inl cl 

144.50 Inl cl 

242.40 Inl cl 

119.75 Inl cl 

23 .00 11.001 
30.00 11.001 
45.94 11.001 

Mutec 
SNL144S 
APCB 

2m preamp RF switched 33.90 11.001 
144U8 FT221 /225 fronl end board 64.50 11 .251 

Ni-cads 
AA AA si ze Ni-cad . 
C C size Ni -cad . 
NC 1850 Ni-cad charger (4 )( C or 4 )( AA) .. 
DRAE PRODUCTS 
DRAE4 4 amp PSU . 
DRAE6 6 amp PSU . 
ORAE 12 12 amp PSU . 
ORAE24 24 amp PSU . 
ORAE WM 135-450MHz wave meter 
" N" Connectors (Silver Plated I 
NS8 " N" Male connector RG58 . 
N8 " N" Male connector RG8 . 
N308 " N" T adaptor (three female ) . 
N307 " N" L adaptor (1 male 1 femal e) .. 
N306 " N" Double female adaptor 
N310 " N" Double male adaptor .. 
NB304 " N" Female to BNC male adaptor . 
N402 .. N"" Plug 10 S0239 . 
N403 " N" Socket to PL259 . 
N404 " N " Socket 10 S0239 . 
Speaker./ Headphon •• 
Various 
AT550 
MS60 
S2 
YAESU 

4 ohm. 8 ohm 3W nom 6W ma)( 
3W nom 5W ma)( .. 
Headphones !coball magnets) . 

1.00 10.201 
2.40 10.301 
9 .50 11.001 

30.75 12.00) 
48 .00 12 .501 
74.00 13 .001 

105.00 14.001 
27.50 11.001 

2.25 10.251 
2.40 10 .251 
2 .40 10.251 
2.40 10.251 
1.90 10.251 
2.50 10.251 
2.10 10.251 
2 .05 10.25) 
2 .00 10.251 
1.80 10.251 

6 .50 10.501 
7.50 10.501 
5.75 10.501 

Please send your order direct to Dept. 5 H at our main address 
below. including carriage charges where applicable and your full 

YH55 Headphones Low Z 
YH77 lightweight headphones Low Z . 
SWRlPower Meter. 
YAESU 

10.00 10.50) 
10.00 10.501 

deliv address. 52.90 (n /c) 

69.79 In/c) 
YS200 
YS2000 ,....,...,.. .... ~ Other Makes 
RF2000 Twin meter 3.5-1S0MHz F/Scale 

200/2000W lB.25 11.001 
YM 1 X Twin meter 3.5- 1 50MHz F/ Sca/e 

12 0r120W 14.99 (1 .00) ----------1 Sensor 500 1 8 · 160MHz5/ 50/500W 37 .0B 11.001 
All prices include T430 Twin meler 144-430MHz 34.85 11.001 

VAT T435 Twin meter 144-435MHz 39.10 (l .00) 

Goods by Return ~ - tt t " H P 

~
" ora rac Ive "" 

VISA terms readily 
prices subject ",""., ' ,,,.-. _ availab le for on-

to alteration without the- spot t ra n sa-c ti 0 n s_ Fu II demon-

notice. stration facilities . Free Securicor delivery. 
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FT-980 
ALL MODE HF CAT * 

This incredible new transceiver incorporates the 
highest level of microprocessor control ever offered 
in an HF all solid-state radio. Including a general 
coverage (0.15-30MHz) receiver with its own, 
separate front end, this amateur transceiver offers 
a new dimension in frequency control ; whereby 
frequencies can be entered by either front panel 
key pad or tuning dial, and then scanned in select­
able steps either freely or between any two pro­
grammable limits. Twelve memories include four 
with special protection, and two large digital 
displays allow full flexibility and control for split 
frequency operation while two meters allow full 
transmitter information. 
Additional controls include iF Width and Shift on 
concentric controls, AMGC (Automatic Mic Gain 
Control) to set microphone input threshold, RF 
Speech Processor, ALC Meter Hold function, IF 
Notch and Audio Peak filters, Transmit Monitor, 
Noise Blanker and CW Full Break-in. Controls 

are also provided for FM Squelch and CW Keyer 
Speed when the optional FM and Keyer Units are 
installed. 
The most ' important feature of the FT-9aO is that 
practically all of the above features can be con­
trolled by the user's separate personal computer, 
when connected through an optional Interface, 
also available from Yaesu. Where up to now the 

few amateur transceivers that offered any kind of 
computer interfacing at all permitted only fre­
quency control , the FT-9aO permits almost total 
control of all functions from a separate micro­
computer, including Mode; IF W idth and Shift ; 
Scanner Step, Speed and Limits; and switching of 
most other functions. (Microcomputers are not 
available from Yaesu.) 

~~Pft~~~~~~~~~ 

UTILIZING THE NEW CAD/CAM* MANU­
FACTURING TECHNIQUES, YAESU 
PRESENTS THE FT-77 AS A NEW MILE­
STONE IN RELIABILITY, SIMPLICITY AND 
ECONOMY IN HF COMMUNICATIONS. 
Thrifty 
Featuring efficient, all solid-state, no-tune circuitry, 
the FT-77 offers a nominal 100 watts of RF output 
on all amateur bands between 3.5 and 30 MHz, 
includi~g the WARC bands. New CAD/CAM tech­
niques plus the simple design of the FT-77 add up 
to one of the smallest, lightest HF transceivers 
ever; both in your hands, and on your wallet. 
Simple 
The front panel control layout and operation are 
actually simpler than some VHF FM transceivers. 
with only essential operating controls; while the 
simple circuit design leaves fewer parts that could 
cause problems. Nevertheless, all of the essential 
modern operating features for HF SSB and CW are 
included. along with extras such as dual selectable 
noise blanker pulse widths (designed to blank 
woodpecker or common impulse noise). full SWR 
metering, and capabilities for an optional internal 
fixed-frequency channel crystal, narrow CW filter 
and FM Unit. 

FT-726R 
VHF/UHF 

\iiil Multi­
'G bander 

Computer-aided design of the circuit boards in the 
FT-77 ensures the most efficient component layout 
possible in the smallest space, while automatic 
parts insertion and soldering greatly diminish the 
chance for human error. Reliability and quality 
control are thus improved and simplified beyond 
the degree previously attainable in amateur equip­
ment. This means longer equipment life with less 
chance of breakdown. 
Expandable 
The extremely compact size and simple control 
layout make the FT-77 ideal for mobile operation, 
or as the heart of a complete base station with the 
optional FP-700 AC Power Supply, FV-700DM 
Digital Scanning VFO and Memory System, FTV-
700 V!UHF Transverter and the FC-700 Antenna 
Tuner. The competitive price of the FT-77, coupled 
with the expansion capabilities presented by these 
accessories, make this transceiver the perfect 
choice for those new to amateur HF communica-

Combining all of the best features from Yaesu HF 
and V!UHF transceivers , the FT-726.R opens a new 
world of operating ease and flexibility for FM, SSB 
and CW on the Sa., 144 and 430/ 440 MHz 
amateur bands. The design of the FT-726R inte­
grates the individual operating requirements of 
each of the three operating modes into one unit, 
and the user can then select which of the optional 
plug- in band modules he desires. 
The VFO-A/B scheme has ten programmable 
memories, and can be tuned in 20Hz steps for CW 
and SSB operation, or in selectable steps for FM. 
FM tuning is accomplished by an indented tuning 
knob. IF Width and Shift controls are provided for 
CW and SSB operation, while both preset standard 
and user programmable repeater offsets can be . 
selected for all modes. An optional Satellite Unit 
makes the FT-726R into a full duplex cross-band 
satellite transceiver. 

* 144 MHz Unit installed, other Units available as 
options according to local regulations. 

tion . or as a 
practical second 
rig for old-timers. 

Norlh WeSI - Thanel Electronics lid . Gordon . G3LEO . Knulslord (0565) 4040 
Wale s & Wesl- Ross Clare. GW3NWS . Gwenl (0633) BBO 146 

~omputer Aided 
Design/Computer 
Aided Ma 

Ea sl Anglia - Amaleur Eleclronics UK . Easl Angl ia. Dr. T. Thirsl (TlM I G4CTT 
Norwich 0603 6671B9 

Norlh Easl- Norlh Easl Amateur Radio. Darlinglon 0325 55969 
Shropshire- Syd Poole G31MP , Newport. Salop 0952 B14275 

For lull details of these new and exciting models, send today for our latest 
SHORT FORM CATA·LOGUE . All you need do to obtain the latest infol­
matoon about these exciting developments from ttie World's No .l manu­
facturer of amateur radio equipmen t is to send 36p in stamps and as an 
added bonus you wiliget our credit voucher value £3 '60-a 10 tol win ner! 

As factory appOinted distributors we offer you­
widest choice, largest stocks,quickest deal and 

fast sure service right through-

Practical Wireless, July 1983 11 
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TEN METRES USE IT OR LO ElT!! 
4800 6 watt FM TRANSCEIVER. 

NEW IMPROVED MKII VERSION 
IU,etlter modulation and RX selectivity. 

rice £49.95 plus £2.50 post and packing. 
month warranty. 

MAKE TEN YOUR LOCAL CHAT BAND 
Dewsbury Electronics offer a fu ll range of Trio Equipment always in stock. 

We are also stockists of DIAWA - WELTZ - DAVTREND - TASCO TELEREADERS - MICROWAVE MODULES­
BNOS - ICS AMTOR - AEA PRODUCTS - DRAE 

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands. 
Telephone: Stourbridge (0384) 390063. After Hours: Kidderminster (0562) 851255 

Closed Thursday 

R. F. POWER 
TRANSISTORS § "",,", reatech Braintree. 

TYPE PRICE LTD Essex CM7 6ST 

2N3866 £ 1.00 lectronics Telephone: (0376) 327117 
2N4427 £ 1.00 

DISPLAY & COM MUNICATION PRODUCTS Telex: 987911 2N5913 £ 2.00 
501127 £ 2.25 
2N6080 £ 4.85 
501143 £ 7.50 BRANDED VALVES 
2N5590 £ 6.25 
2N5591 £ 7.50 BT17A £135.00 4-400A £ 63.90 6AS7G £ 8.68 2N6080 £ 4.75 BT 95 £115.00 4C-35A £120.00 6AU6A £ 2.10 
2N6081 £ 6.75 GX U4 £ 42.00 4CX2508 £ 57.00 6826 £ 2.05 2N6082 £ 7.75 2C39A £ 31.30 4CX350A £ 90.30 6CF6 £ 2.15 2N6083 £ 7.75 2021 £ 2.15 5C22 £119.25 6F07 £ 1.90 2N6084 £11.00 
2N5635 £ 4.70 2E26 £ 7.25 5U4GB £ 2.45 6Cl6 £ 3.25 

2N3375 £ 5.85 2K25 £ 95.85 6AK5 £ 3.20 6CW4 £ 6.70 
3C23 £ 14.70 6AK6 £ 1.90 6J6A £ 3.60 

Equ ivalents available to 3·500Z £ 85.00 6Al5 £ 2.20 6JB6A £ 4.05 
most USA manufactured 4·125A £ 57.50 6A05A £ 2.15 6JE6C £ 5.10 
Oiodes and Transistors 4·250A £ 70.30 6AS6 £ 4.30 6K6GT £ 2.75 

6K06 £ 5.15 
SOLID STATE REPLACEMENTS FOR 12B4A £ 3.20 

VACUUM TUBE RECTIFIERS 12BY7A £ 2.50 
805 £ 48.55 

Type Replaces Tube Types Price Each 81 lA £ 11.50 
812A £ 22.00 

SSR· 1 83, 5Z3, 80, 82, 83V £ 6.21 B13 £ 39.00 
SSR· 2 OZ4, 5X4, 5Y 4, 6AX5, 5852, 5839 £ 5.0B 872A £ 23.65 
SSR· 3 5AV4, 5AW4, 5AZ4, 5T4, 5U4, 5V4, 5W4, 931A £ 18.20 

5Y 4, 5Z4, 5AZ4, 5AV4, 593 1,6004,6087,6106 £ 4.57 5551A £111.80 
SSR· 4 5AU4, 5AW4, 5U4, 5W4. 5Y3 £ 4.64 5552A £144.50 
SSR· 6 5R4GY,5R4W £ 5.85 5670 £ 3.35 
SSR· 7 6AV4,6AX4 £ 7.62 5726 £ 2.25 
SSR· 8 6X4, 1 2X4, 6032 £ 4.64 5894 £ 43.00 
SSR· 9 6Z4,84 £ 5.85 5965 £ 2.55 
SSR·l0 575A £42.96 6146A £ 5.75 
SSR·ll 673 £42.96 6146B £ 5.20 
SSR·12 B16,836 £11.71 6159B £ 17.00 
SSR·13 866A. 866AX, 3B28 £ 7.77 6201 £ 5.85 
SSR·14 B72A. 872AX, 4832 £28.12 6360 £ 5.20 
SSR·15 8008, 8008XE £31.25 6386 £ 13.25 
Our lists are compiled from stock - normally stock items are shipped 6550A £ 6.50 
by return post. 6688 £ 8.90 

6689 £ 10.20 
We can supply nearly ANY TYPE OF VALVE for the Commercial or 6922 £ 6.00 
Industrial user. 6973 £ 3.85 
TERMS: Cash. Postal Order or cheque with order 7551 £ 4.95 
CREDIT: Accounts available subject to approved reterences 7558 £ 8.50 
POSTAGE: Add 60p to order 7591A £ 3.50 

7868 £ 3.70 
VAT: All prices are excluding VAT, please add 15% to order 8298A £ 4.80 
GUARANTEE: All goods brand new and to specification 8417 £ 5.10 
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MORSE KEYS miniature key made for A510 set new £3.50. PILOTS 
CONTROL BOX modern unit ex Harrier a/c contains miniature parts 2k 1 Otr 
helipot with counter dial, 5k 3tr helipot, 4x min toggle sW1s, 2x push sW1s, 
pots, 24v light panel, new cond. £7.50. HEAD MIKE SET modern 
lightweight unit with padded phones& boom mike 100 ohm phones & 500 
ohm mike £12.50. PANEL METERS mostly m.c. types 2/3/4" dia 4 
different for £6.50. POWER UNIT provides 4 HT O/Ps of 220v DC at BO Ma 
ea & 6.3v at 7 amps standard mains liP neat 19" rack mt unit £18. 
AIRCRAFT IND contains 3WPl CRT green trace okay for scope use, 13 min 
valves, in case size 10 x B x 21 " with circ. £18. AERIAL COUPLER UNIT low 
pwr, 40Mc/s unit in case size 3x3 x~" with small cone insul. £3.50. 
VIDEO RECORDERS Philips type N1500 units colour, RF in out, cas­
settes type with circs. £85. also few reel to reel vid only at £45/£65. 
AERIAL DRIVE UNITS part of AlC ADF equip. comprises 24v DC rotator 
unit supplied with 3 & 5" Desyn type bearing Ind units with take 2 Mt beam 
3 items £37. WAVEMETER CLASS. D No. 2 Hetrodyne freq meter covers 
1.2 to 19.2 Mc/s in 4 ranges good cond with charts, leads, spare valves, 
handbook for use on mains or 12v DC in case. £35. VALVES KITS with CV 
types 6BA6 x 5, 6BE6 x2, EF91 x 4, EB91 x 3, EL91 £10. A /C HF RX type 
R41B7 24 chan crystal contro lled Rx 2.B to 1BMc/s in 3 bands, 16 min 
valves, dual conv with control box & handbook reqs 24/19v DC uses Hc6/u 
crystals not supplied £35. AlC ADF Rx R1937 covers 150kc to 1500Kc cont 
in 3 bands as BFO, tuning meter etc req 24v DC supplied with control box 
and connec info, o/p for phones £45. RADIOSONDE UNIT MK.II works on 
27Mc/s transmits in turn audio tones from 3 sensors press, temp & R.H. 
with circ & charts new cond reqs 90 & 2v DC £7.50. AERIAL FEEDER twin 
75 ohm feeder for A510 set with dipole centre new two for £2.50. PVE 
PF.1. Car pocket phone adaptors for 12v DC have int amp to work speaker, 
conn for Ae & V.C. store soiled £5.50. HEADPHONES Army type DLR.5 
balanced armature type low res can be used to make intercom. £4.50. 
RECORD voltmeters 200/300v AC 50c size 4 x 4x3f M.1. new£15 also 50c 
Freq meters 2~" £11.50. AMMETRS DC 100 amps 4" d ia m.c. with shunt 
£11.50. AERIAL ARMY DIPOLE approx 60 meters overall with insulators 
new £6.50. PYE GROUND PLANE Ae cut for 70173 Mc/s match for 50 
ohm new check price. 
Above prices include carr/postage & VAT, goods ex-equipment unless 
stated new, allow 14 days for delivery. SAE with enquiry or 2 x 16p stamps 

for List 30. 

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

Tel. 444278 (07420) 
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People 
are at 

the other end. 

Who do you talk to when you .... · .. ---.-____ . < -[ _ .... ~. 

call Amcomm? Usually Jack G3LNC or -' ., -. ' . <' ' . 'Ij ,'l~'llc\\ ' 
Alec G5VS. Whoever it is, you'll be speaking to pleasant 'ft''''~ - . 
and reliable people with years of operating experience on the 
amateur bands. People with an intense and active interest in 
everything to do with Amateur Radio. People who actually 
operate 365 days every year. People who quickly and efficiently 
impart the information you need to make your decisions. 

Just listen or ask around the bands - the reputation we have 
gained was built by people like you. People who have tried 
Amcomm and stayed Amcomm. 

You see, we understand Amateur Radio, we live it at work and 
play- but most important of all- we understand Amateur Radio 
People. ., 

Call us today and ask about our 70 major amateur names which 
make up over 500 different lines or send SOp. in stamps for our 
Bumper Literature Pack. (You'll find enough reading for days!) 

You'll certainly like the people 
at the other end ... 

Amcomm People. 

S 
YAESU 

\y 

Practical Wireless, July 1983 

Amcomm Services, 
194, NOr/holl Road, South Harrow, 
Middlesex HAO 2EN. 
Telephone : 01-422 9585 (3 lines). 
Telex: 24263. 
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FREE CAREER 
BOOKLET 

Train for success in Electronics 
Engineering, T.V. Servicing, 
Electrical Engineering-or running 
your own business! 

ICS have helped thousands of ambitious people to 
move up into higher paid, more secure jobs in the 
fields of electronics, T.V., electrical engineering - now 
it can be your turn. Whether you are a newcomer to 
the field or already working in these industries, ICS 
can provide you with the specialised training so 
essential to success. 

Personal Tuition and 80 Years of Success 
The expert and personal guidance by fully qualified 
tutors, backed by the long ICS record of success, is 
the key to our outstanding performance in the 
technical field . You study at the time and pace that 
suits you best and in your own home. 

You study the subjects you enjoy, receive a formal 
Diploma, and you're ready for that better job, better 
pay. 

r~~;RONICS T.v. & AUDIO 
SERVICING ENGINEERING 

A Diploma Course, recognised 
by the Inst itute of Engineers 
& Technicians as meeting all 
academic standards for 
application as an Associate. 

ELECTRICAL 
ENGINEERING 

D 
A further Diploma Course 
recognised by the Institute of 
Engineers & Technicians, also 
covering business aspects of 
electrical contracting . 

D 
I Name . , 
I Address . . . .. . . . . .... .....•. 

I ... ... .. . 
I !CS 

A Diploma Course , training 
you in all aspec ts of installing , 
maintaining and repairing T .V. 
and Audio equipmen t, 
domestic and industrial. 

D 
RUNNING YOUR 
OWN BUSINESS 
If running your own 
elec tronics , T . V . servicing or 
elec trical business appeals, 
then this Diploma Course 
trains you in the vital business 
knowledge and techniques 
you ' ll need . 

D 
I 
I 
I 
I 
I 
I 
I 11 ICS ~s-:'~ns Road, ~ 01 62299 11 

London SWS 4UJ lall hou,SI 1 ______________________ 1 

14 

.-AMA7EUR 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

nw B1GS FOB OLD 
This selection from our full stock list only 

hints at the enormous range of equipment we carry 
by all the leading manufacturers. No question of 
pushing the make we happen to import - or have 
"handed" to us. At ARE, whether in London or 
St Helens, we encourage you to try out the various 
makes and models side by side and see which is right 
for you. It's your money, so it's your choice, and that 
goes for Brenda's coffee too .,. black or white, "with" 
or "without:' 

Our customers know that we also handle a 
very wide selection of secondhand gear, all types and 
all prices, because taking your old rig in part 
exchange is not something we do as a rather 
grudging favour. On the contrary, it is a perfectly 
normal aspect of the way we do business. So, if you 
are thinking of a transformation scene in your 
shack for '83, phone or call in, or see us at major 
rallies throughout the summer, and let's see ifwe can 
do a deal that will keep everybody happy . ,.you with 
your new rig, and the chap who buys the old one! 

FIBST AGAIN FllOJII 
AJIIADUB. BADIO EXCHANGE! 

Kenwood-Trio TW4000 

VHF/UHl' mob1le with 
the following advanced 
featuree: 
·28 watts output 
tl0 memories on 2m & 700m 
"2 priority channels 
"1nstant reverse repeater 
"back·llt LCD dlBplB,y 
"multi function ecaIlllIng fac11ltlee 
"band change S memory reca1J from miC. 
"priority watch 
"BAR LCD B meter 
"6 S 28KHz steps 
·L1th1um memory backup 
"voice syntheslser for Jrequency readout (optional extra) 

WHEN THE BAND IS QUIET THE RIG WILL TALK TO YOUl 

£398 

CRW' CARD SALES BnElEPHONE 11: ;{j!l'j.! I 
LICENSED CREDIT BROKERS * Ask 
for written quotation on HP terms. Also VISA 
Interest·free terms with 50% deposit. 

I 373 UXBRIDGE ROAD, ACTON, LONDON W3 9RH 
Tel: 01-9925765/617 Just 500 yards east of Ealing 

I Common station on the District and Piccadilly Lines 
and 207 bus stops outside. 
~--~~~------~ 

I 
I 

136 GLADSTONE STREET, ST HELENS. MERSEYSIDE 
"!"el: 0744 53157 Our North West branch run by Peter (G4 KKN), 
Just around the corner from the Rugby Ground. 
Closed Wednesday at Acton and Monday at St Helens, but 
use our 24-hour Ansafone service at either shop. ----------Practical Wireless, July 1983 
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IIADIO EXCHANGE --, 
FT980CAT 

FTlOO 
FT ONE 
FTI90R 
FTlOIZFM 
FTlOIZOfM 
FC!Il2 
SP901 
fl211XiZ 
FTl7 
FP707 
FC707 
MR7 
MMB2 
FRG7700 
MEM7700 

YAESU 
NEW all mode transceiver with 
AM/CW/fM/SSB/Af5K .... .. . 1199.00 
160-10M 9-Sand Transceiver . NEW 119.00 
Gen. Coverage Transceiver . .. . ....... .. NEW 1345.00 
70cm all ·mode portable ..... ... . ........ NEW :1)9.00 
l60· l0m g ·Band Transceiver . .. . . ... ....... .. . .. 535.00 
l GO· lOm g ·Band Transceiver .............. .. . . .. 599.00 
9-Band atu, swr/pwr etc ............ SPECIAL 99.00 
E:lt.temal speaker....... . .. 31 .00 
9-8and 1200W linear ... . . .... . ....... . . . .. 415.00 
a -Band solid state lCOW .. . 469.00 
230 volts AC power supply ..... . .. 99.00 
Aerial tuner (unbalanced onlyl. . . . ...... 85.00 
Metal rack for above........ . .. 15.70 
Mobile mounting bracket.. ...•... ..... ....... .... 16.00 
SSB / AM / FM reCVL dig. readout. .. .. 319.00 
Memory unir lor above.. . ..... !Jl.OO 

CONVERTERS FOR ABOVE - OLD PRICES HELD 
FRV7700A 1IB·150MHz ...................... . . .... 69.75 
FRV7700B 50·60MHz & IIB·150MHz.. .. ..... 75.50 
FRV7700C 140·170MHz.. .. ........ . ... .. .... .. 65.95 
FRV77000 70·BOMHz & IIB ·150MHz.. . .. ...... 7245 

FRT7700 
FFS 
FT4BOR 
FPBOA 
FTlBO R 
FT290RO 

NCIIC 
CSC I 
MMB·II 
FT20BR 
NC9C 
FT70BR 
VHS5 
VH77 

IC740 
IC720A 
IC730 
ICR70 
PS1S 
IC25 1E 
IC25E 
IC2!1lH 
IC2E 
IC4E 
IClI 2'3 
ICHM9 
ICCPI 
ICBP2 
ICBPJ 
ICBP4 
ICBP5 
ICOC I 

TS430S 
TS930 
TSI30S 
AT130 
TR2500 
HCIO 
OMBOI 
R600 
R2000 

AR3000 

AS3Z320 

ATC720 
ATC720SP 

SX200N 

"<4000 

BCIOOFB 

BCI50FB 
BC2020 
BC2S0FB 

THElA 9000E 
THElA 550 

UC70 
2M50W 
2M 100W 
MR'SOW 
MR2S0W 

Receiver aerial tuner .. . . . 37.85 
LF filter for above.... .... .. ........... 9.95 
2m all-mode transceiver .. ......... .. .. ... . ... '365.00 
230V AC power supply . .. ..... .. ........ .. 63.00 
70cm all ·mode transceiver ..... . . ........ '399.00 
SPECIAL 1983 version with 
ARE mods.. . .269.00 
AC charger ..... . . . ............. aoo 
Carrying case .. ...... .. .. .. ... . .. .. 3.45 
Mobile mounting bracket.. .... 22.25 
2m synthesized portable FM . .................. 199.00 
AC charger . . . .... .. ..... 8.00 
70cm hand· held .. . . . 21l9.00 
Headphones. Iow Z.... . 10.00 
Lightweight h/ phones. Iow Z ........ 10.00 

ICOM 
Multimode H.F. transceiver . . . NEW 169.00 
HF transceiver and gen . cov rec .. . .. ... 849.00 
HF mobile transceiver 8 ·band .. . . ......... 599.00 
New multimode receiver .. . .499.00 
Power supplv tor 720A ... . .. .. .. ... 109.00 
2m multi mode base station ........ . ... 559.00 
2m svnth compact 25W mobile .. .. . .. .. ..... 259.00 
2m multimode mobile 25W . . . 419.00 
2m FM syn thesised hand held .. 169.00 
70cm hand held .. .. .. .. . 189.00 
Soft cases ...... ............ 415 
Speaker / microphone .. . ........ : .. 15.00 
Car charging lead .... .. .... .... .. . .. ...... ... 3.75 
6V N;cad pack 10< IC 2E ... .. ........ 33.00 
9V N;cad pack lor IC 2E .. ...... .... . ..... 23.00 
Empty case for 6 )( AA Nicads... . .... . 6.95 
l' .5V Nicad pack lor IC 2E .... .. .. 44.00 
12V adaptor pack for IC 2E .. . ... 9.15 

TRIO-KENWOOD 
Gen. coverage multi·mode ... . . .. .. ... NEW 699.00 
Gen. coverage transceiver .. . . . .... NEW 1100.00 
B·Band 200W pep... . .469.00 
lOOW antenna tuner........ .... ... .. . .. ........ 19.00 
2m FM synthesised handheld ..... . .... 217.00 
Digital desk World Clock.. .. . . .. .. . 58.75 
Dip meter .. ... ... ... .. .... . .. . ... . P.OA. 
Gen. coverage receiver. . ........ 235.00 
~. cQverage receiver.. . .395.00 

SCANNING RECEIVERS 
ARE Communications 
720 channel synthesised 
air band receiver .. . .. 99.00 
Fairmate 
VHF/ UHF scanning receiver. 
air band / military / police .. ..... . 149.00 
FDK 
720 channel air band hand held .. .. . .. ...... . 129.00 
Prolessional version of above ... .. .. 189.00 
JIL 
16 channel memory. synthesised AM/ FM .. 259.00 
Maximal~Mickey 
8 channel memory. 70·BOMHz, 
140·176MHz. synthesised . ... .. .... 99.00 
Beareat 
16 channel memory. synthesised. 
handheld ............ .. ..... . ...... ... . ... .... ...... 345.00 
10 channel memory. synthesised .. . .144.90 
20 channel memory. AM/FM. synthesised .. 269.00 
50 channel memory. synthesised .. 

TONO 
RTTY CW f ASCII . TX f Rx 
RX only .............. ...... .. . 

AMPLIFIERS 
430MHz 55W ~ preamp .. 
144MHz 30·50W ........... . 
144MHz !DOW I preamp. 
144MHI 130 150W" preamp .... 
144MHI 250W • preamp .. 

TASCO 

... 249.00 

.669.00 
.... 299.00 

.......... 159.00 
. 69.00 

.. 129.00 
.. .. ... 169.00 

........ 325.00 

TeleReader CWA6B5 ATTY CW, ASCII 
TeleReader CWA670E As above Rx only . 
TeleAeader CWA610E Basic unit. .. 

. . ;69.00 
. .. 345.00 

. 189.00 

Hl32V 

HlB2V 

H1I60V 

Hl45U 

HCI50 

HC2000 

HK702 
HK704 
HK705 
HK706 
HK70B 
HKBOB 
MK704 
MK705 

TOKYO HY-POWER 
VHF 30W linear 1·5W dlive 

HI· lOW outPU1 . .. ............. .. .... 5150 
VHF linear preamp outpu t me1er 

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

l · l 0Win 1GOW + out.. ..... . .......... .. ......... 242.40 
UHF linear preamp 2· 15W in 

10·45Wout ........................ 119.75 
HF ATU SWR / Power meter 

200W PEP . .. .... ........ .... 62.50 
HF 2kW ATU SWR / Power meter 

6 POS ant. switch. G to 1 vernier 
high Q coils 2kW peak 1 kW 
continuous ... 

HI-MOUND MORSE KEYS 

.. ....... . 276.55 

Up down keyer marble base.. .. .... .. .... 24.50 
Up down keyer .. .. .............. 16.68 
Up down keyer ....................................... 12.50 
Up down keyer. .. . ....................... ...... 1175 
Up down keyer ...................... .. ....... 11.96 
Up down keyer marble base.. .. .39.57 
Twin paddle kever . .................. .... ... 10.95 
Twin paddle keyer marble base ..................... 22.00 

BNOS ELECTRONICS 

12J6A Power supply, 13.8V.6 amp fully pr01ected . .......... . 48.30 
12 / 12A Power supply, 13.8V.12 amp, fullV pr01ected ........... 86.40 
12 / 24A Power supply, 13.BV.25 amp. fully protected .. ....... 125.45 
12 /40A Power supply. 13.8V.40 amp, fully protected ..... .... 225.40 

<1 amp .. 
12 amp .. 

ORAE 
FULLY PROTECTED POWER SUPPLIES 

.. .......... 30.75 6 amp ...... .. ............... 49.00 
.. .............. 74.00 24 amp .. . ......... 105.00 

VHF Wavemeter 130/ 450MHz .. 
Morse TU10r .. 

.. .......... Z7.50 
.. ..... 49.00 

ElH 230 
ElH 720 
EMR 400 

AX210N 
HBI OF2T 
HBIOF3T 
HBISF2T 
HBI5FT 
HBI5M25P 
HBI5M35P 
HB340 
HB33SP 
HB35C 
HB35T 
MV3BH 
MV4BH 
MV5BH 
MlA4 
SQ22 
SOV06 
SOVOB 
HB210S 
TEll4 
SSl720 
HB23SP 
SSl218 
TPH2 
OVUIO 
50007 
SOlO 
SOl5 

5A450 
SA450N 

KR250 
3502B 
KR 400RC 
KR 600RC 

BVI 
BV2 
BV3 
ZA lA 
ZA 2A 

202 HO 

202 HM 

MSIO 

SP200 
SP300 

4 ALlNCO 
2M RF amp 3W in / 30W out ... .... ........ .. .. 39.00 

.. 59.00 
.. .. 89.00 

70cm RF amp IW in / 10W out .. .. 
Rotator - heavy duty .... 

TET ANTENNAS 
10 ele. yagi for 2rn crossed .... .. ... 74.95 
2 ele. 10m mono band beam.. .. ........ 51.50 
3 ele. IOm mono band beam ................... .... . 14.95 
2 ele. 15m mono band beam... . ......... 60.66 
3 ele. ISm mono band beam ..... 93.45 
VP mini size 1 Srn 2 ele... . . ...... .. .. ... 69.50 
VP mini size 15m 3 ele .... .... .... ... l02.ll 
<1 ele. Iri band beam 10 11 5 /2001 .. 222.90 
3 ele. Iri band beam 10115 /20m .................. 192.50 
Tri band array 10115 / 2001 ..... .. ......... 283.95 
5 ele. 10 /1 5 ; 2001.. ..... .. .... 278.5(1 
Vertical for 10 /1 5120m... ... 37.99 
Vert ical for 10 / 15 /40m ................. . ............. 48.90 
Vertical for 1011 5 ,20 /40 /80 rn . . .. ..... 63.95 
loop antenna 10 / 15 /40 /80 ..... .. .. ..... 105.60 
Phased 2 ele. swiss quad 201 . ... sa95 
6 ele. quagi 2m .. .. .... 45.75 
8 ele . quagi 2m ........ .. .. ............ . ... 52.75 
10 ele. dual driven yagi 2111 .. . .. 47.99 
14 ele. long yagi 2m.. .. .... 74.40 
9 x 2 ele. (181 slol fed 7Ul.IIl . .. ...... n.20 
2 ele. tri band beam 10 , 15 '20m.. .. ..... 135.60 
9 x 2 ele. OBI slot fed 2m .. . ............ 144.79 
Phasing harness 201 .. . .... 17.25 
10 ele. quagi 70cm . . ... .. 61.9(l 
70cm 2 ele. phased SWISS quad . 66.99 
Swiss quad 10m. .. .... ........ 97.50 
Swiss quad 15m . .. ... .. ... IOO.9(l 

ANTENNA SWITCHES 
S0239 connectors, 1 in. 2 out ................ " ... 9.75 
N·type connectors. 1 In. 2 OUI.. . .. 12.75 

ROTATORS 

Kenpro Lightweight 1· 1 ; M mast. . .. .... 48.00 
Colorotor (Med . VHF I.... .. ... 56.60 
Kenpro - inc. lower clamps.. ..... .... ... .... . ... P.D.A. 
Kenpro - inc . lower clamps ........... P.D.A. 

BENCHER 

Kever Paddle (black base!. . . . 35.84 
Kever Paddle lchrome base).. . ....... .. .. ..... 43.12 
Keyer Paddle (gold plated) ..... .. . .... 92.00 
8alun J·5 ·JOMH.z for dipoles .......... ... ......... 15.00 
Balun 14·30MHz for beam ant .. . ........ ... 17.25 

ADONIS MICROPHONES 
Head set mic with control box 
and let head .. .. .... ........... ..... .. 
Headphones unit. let mic with 
control box .. . 
Mobile speaker and message pad. 
Visor mount. 

WELZ PRODUCTS 

. ..... 29.00 

.. ...... J9.~ 

...... . 16.25 

I.B 160MH, 20 200W IkW PWR , 5WR Me,ed9.95 
I .B 150MHz 20 ·200W· lkW PWA ' SWA Me,e •. 97.00 

SP400 
SP600 
5PI5M 

5P45M 
5p·IOX 
5PZ50 
SP350 
SP380 
AC38 
CT15A 
CT15N 
CT150 

CT300 
CT03N 
CH20A 
CH20N 
TP05X 
TP25A 
TP20G 
CA35A 

CA23N 

130 ·500MHz5·20·150W PWA / SWR Me,er .. 69.95 
l.B·500MHz 20·1 00·2kW PWR/ 5WR Meter . 97.00 
I.B·160MHz5·20 ·200WW PWA / 5WR 
M_ .... ....... ... ... .. .. .. ..... ....................... ~00 
130MHz·470MHz POWEA / 5WA Me,er .. ..... 51 .00 
Compact version of SP15M.. . ..24.45 
I.B·60MHz 20 ·200·2kW ... ................. ....... 49.50 
I.B ·500M Hz 5·20·2kW .. 59.95 
Compact version of SP300 (200 watts maxI .49.00 
3.5·30MHz ATU 400W PEP IB bands 1 .. .. .... 65.00 
15·50w dummy load. IPL2591.... . ....... 7.95 
15·50w dummy load . (,N' plugl ............. ..... 13.95 
150 /400w dummy load . Rated 250MHz 
1502391 .......... ............. .... .. . .. ...... . .... ..... 35.50 
300 / lkW dummy load 250MHz1502391 .... . 49.50 
3W dummy load 1 .3GHz rN' socket) .... lJ.oo 
2 way coax sw;,ch I kW 900MHz 1502391 .... 17.95 
2 way coax switch 1 kW 1.3GHz ('N' socketl .. 31.9S 
50·500MHz power meter with load .... ........ .. 1195 
50·500MHz 25W power meter with load .. .. . 17.SO 
JO·1500MHz power meter with 10ad .. ......... Il9.oo 
Static discharge protector . DC 500MHz JOOw 
50239 ......................... .. ... .. ..... . ............ 10.75 
~t~tjc discharge protector. DC 1500MHz 300w 
N .. .. ....... 12.60 

MICROWAVE MODULES 
MMT 144 /28 2M Transverter for HF Rig ...... . 109.95 
MMT 432 1285 70cm Transverter for HF Rig .................. .. 159.95 
MMT 432 11 44A 70cm Transverter lor 2m Rig.. . ........ .. 184.00 
MMT 70 /28 4m Transverter for HF Rig .. .... .. 115.00 
MMT 12961144 23cm Transvetter lor 2m Rig. .. . .184.00 
MMll44130lS 2m 30W nnear Amp 13WI/ P). .... .. .69.95 
MMl144,50S 2m 50W I;near Amp IIOWI / PI ...... .. ... ... .. .. 85.00 
MMl144!100S 2m IDOW I;near Amp IIOWI / PI .............. 139.95 
MMl43220 70cm 20W I;near Amp 13WI / PI ................. 85.00 
MMl432 ,50 70cm 50W linear Amp ......... . .. 109.95 
MMl432t100 70cm 101l00W I;near Amp.. . .. .... . Z2U5 
MM 2001 RTTY to TV converter... . ...... 189.00 
MM 4001 ATTY Iransceiver ..................... .. ..... 2&9.00 
MM 400K8 ATTY transceiver with keyboard.. .. ..... 299.00 
MMC 50 '28 Gm converter to HF Rig.... .. ............ 29.90 
MMC 70 /28 4m converter to HF Rig .... . 29.90 
MMC 144 128 2m converter to HF Rig ..... .. 29.!Ml 
MMC 432/285 7cm converter to HF Rig.. .. .. .. 37.90 
MMC 432/1445 70cm converter to 2m Rig .. 37.90 
MMC 435 f600 70cm ATV converter. ........ .. . 27.!Ml 
MMK 1296 144 23cm converter to 2m Rig......... .. ...... 69.95 
MMD 050 /500 500MHz dig . fr equency meter.. .. ... 75.00 
MMO 600P 600MHz prescaler ............. .. .... 29.90 
MMDP 1 Frequency counter probe .. ." 14.90 
MMA 28 10 meter pre amp.......... . .16.95 
MMA 144V 2m RF switched pre amp .. .. 34.90 
MMF 144 2m band pass filter .. .. .. .. ... ... .. 11.90 
MMF 432 70cm band pass filter .. .. 11.90 
MM5 1 The morse talker .. . .............. 115.00 
MM52 Advanced mor~e tr ainer . . . 169.00 

PCI 
VlF 
HI 
Fl1 
Fl3 
ASP 

075 

RFC M 
070 
AD 270 
AD 370 
MK 
PTSI 

RFA 
MPU 

SlNA 70s 
SlNA 70u 
SlNA 70ub 
5lNA 1445 

SLNA 144u 
5lNA 144ub 
SlNA 145sb 
BlNA 432ub 
TlNA 432s 
TLNA 432u 
TlNA 423ub 
GlNA 432u·1 

GlNA 432u2 

BlNA 129ub 

GlNA 1296. 

HDAA 95u· ' 

HORA 95u 2 

BB BA 500. 

BBA 860u 
XBPF 700ub 
PPSU 012 

APe8 144ub 
RPCB 251ub 

DATONG 
Gen. Cov. Converter HF on 2m .. 
Very Low Frequencv Converler .. 
FrequencV Agile Converter .... 
Multl ·mode AudiO Filter . 
Fl2 with auto notch ......... 
Auto R. F. Speech Clipper 
(Trio or Yaesu plug) .. 
Manually controlled R.F. 

... 1J7.42 
.. . 29.90 

.... .. .. 79.35 
.. .. 89.70 

.. .... NEW 129.37 

. ..... 82.90189.70 

Speech clipper... ...... .. ............ ..56.35 
R.F. Speech Clipper Module.. . ....... 29.90 
~_~O<.....~ 

Indoor Active Filter !inc . PSU) ...... . .. . 54.05 
Outdoor AClive Filter (inc. PSU) .. .. ........... 11.30 
Kevboard morse sender ........................... 137.42 
Programmable tone squelch systemm 
(two units). .................. .. ..... 45.99 
Wideband preamplifier .. . . 33.92 
Mains Power Unit.. ............... .. .......... .. 6.90 

muTek 
70MHz switChed preamp.. .. ... 33.90 
70MHz unswitched preamp.... .. .. 20.38 
Unboxed SlNA 70u ......... ........................ 12.41 
144MHz swi tched preamp (now 0 .9dB nf typical'! 

33.90 
144MHz unswitched preamp .. . 20.38 
Unboxed SLNA 144u . ... 12.41 
Optimised preamp for FT290RD . NEW 24.~ 
1.3dS nl sub·mln 432MHz preamp .. .. ..... 12.43 
<132MHz bipolar switched preamp.. .. ....... 54.!K) 
432MHz bipolar unswitched preamp .. .. 21i40 
Unboxed TlNA 432u .. .. .. IS.50 
<132MHz gasfet unswitched preamp 0 .8dS nf 1 
13d8 gain .. .. ... ........................... ... . ...... ... 45.90 
432MHz gasfe t unswitched preamp O.65dS nf ! 
13dB gain .... ................... ..... . .. . .... .. . ... ..... 56.90 
I .JGHz bipolar unswitched preamp 1.8d8 nf ' 
12dS gain ................... ..... .. . .............. .... 24.5(1 
1.3GHz two· stage ultra low noise gasfet 
unswitched preamp 20dS gain .. ............. .... 82.25 
1.5dB nf /8 .5dB gains high dynamic range band II 
preamp (input intercept I 22dBMI .. .. .... 29.90 
11 .5dB gain vaflant l input Intercept .. 16dSml 

29.90 
20 500MHz broad band high dynamic range 
preamp .......... ...... .............. ..... .............. 26.40 
250·86DMHz broadband low· nOise preamp .. 21:1.5(1 
Band IV V band pass tvi liher .. .. ....... ....... ..... 2.95 
12v (nomlnall mains psu for SSBA 500u and 
BBBA 860u ................... . " ......... ............. 6.95 
FT221 1225 replacement front ·end board ..... 64.50 
lC211 ' 251 E replacement front end board .. .. 69.90 

1 
1 
I 
I ' 
1 
1 
I 
1 
I 
I 
'1 
1 
1 
I 
I 
I ' 
I 
I 
I 
I 
1 
I 
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m Superb H.F. Transceiver 
m 02 AM Band Transceiver 
SP102 MatChing Speaker 
FCl02 MatChing A.T.U. 
m 01Z 16(}.1 0m 9 Band Transceiver 

(FM) 
m01 ZD 16(}'1 0m 9 Band Transceiver 

(FM) Dig 
FC902 AD Band A.T.U. 
SPOOl External Speaker 
DCT101Z DC/DC Power Pack 
FAN101Z coor,na Fan for 101Z1ZD 
m 07 8 Ban Transceiver 2000W Pep 
FP707 MatChing Power Supply 
FC707 MatChing A.T.U.lPower Meter 
MMB2 Mobile Mounbng Bracket for 

m07 

FT77 Economy H.F. transceiver 

FRG7 General Coverage Receiver 
FRG7700 200KHz-30MHz Gen . 

Coverage Receiver 
FRG7700M As above but with Memories 
FRmOO Antenna Tuning Unit 
FT208R 2M FM Synthesised Handheld 
m 08R 70cm FM Synthesised Handheld 
NC7 Base Triclde Char~er 
NC8 Base FasVTriclde haryer 
NC9C Compact Trickle Charyer 
FNB2 s~re Battery Pack 
PA3 1 DC Adaptor 
FT480R 2M Synthesised Multimode 
m80R 70cm ~esised Multimode 

(1 ·6 Hz Shift) 
m OOR 70cm Portable multi mode 
FT290R 2M Portable Multimode 
MMB11 Mob~e Mounbng Bracket 
CSCl Soft Canying Case 
NC11C . 240V AC Triclde Charger 
Ft2010 MatChing IOW Unear FT290R 
Nieads 2·2 amp HR Nieads Each 

FF501 DX HF Low Pass R~er 1 kW 
FSPl Mobile External Speaker 8 ohm 

6W 
YH55 Headphones 8 ohm 
YH77 ~~~~ ~~:~)oos 8 ohm OTR24D 
YM24A S~eaker/MiC 207/208/708 
YDI48 S nd Mic Dual IMP 4 Pin Plug 
YM38 Stand Mic dual imp 8 pin 

ICOM 

IC740 H.F. 9 Band Transceiver 
IC720A H.F. Tx + Gen. Cob. Rx 
1C-PS20 P.S.U. for above with Speaker 
IC-PSI5 P.S.U. 
IC2KL H.F. Unear 500 Watts O/P 
IC2KLPS P.S.U. for above 
ICATSOO 1.8-30MHz Auto A.T.U. 
ICATfOO 3.5-30MHz Auto A.T.U. 

1C251E 2M Multimode Base Station 
IC290E 2M Multimode Mobjle 
1C25E 2M FM Mobile 25W 
·1C2E 2M Handheld 
IC4E 70cm Handheld 
ICBC30 Base Charyer 
ICHM9 s~er - Microphone 
ICML1 1 wan 2M Booster IC2E 
ICSM5 Desk Mic (8 pin for lcom only) 
ICR70 General Cov. Receiver 

Mulli 700AX 2M FM Mobile 25W 
Mulli 750X 2M Multimode 
Expander 70cm translJerter for 750X 

14SO.OO 

590.00 H 

665.00 H 
135.00 (1·50l 31 .00 (1.50 
46.75 !150 
14.20 075/ 

515.00 (-
11 0.00 (5.00) 
88.00 (1.00) 

17.25 (1.00) 

515.00 (- ) 

199.00 (-I 

335.00 (-) 
399.00 (-) 

42.55 (1.00l 
199.00 (-
229.00 (-) 

30.65 (1.30) 

SO.60 r .50) 8.00 0.75 
19.95 0.751 
14.20 0.75 

369.00 (-) 

399.00 H 
349.00 H 
285.00 (-) 

24.90 11.00) 3.85 0.75) 
8.80 0.75) 

59.00 (1.20) 
2.50 (-) 

25.70 (1.00) 

9.95 !075) 
9.95 0.75) 

9.95 r .75l 31 .45 0.75 
18.40 0.751 
22.60 1.50 
27.20 1.50 

769.00 
1=/ 949.00 

155.00 (-) 
11 9.00 (-) 
91 5.00 (-) 
256.00 H 
349.00 

l=l 249.00 

559.00 (-) 
379.00 (-) 
269.00 (-) 
179.00 (-) 

199.00 (-I 
45.00 (1.50 
12.00 \1.00 
59.00 1.00 
29.00 (1 .001 

499.00 (-

215.00 (-) 
315.00 (-) 
199.00 (-) 

SA450 
SA450N 
CH20A 
CH20N 

TRIO 

TS930S 
TS830S 
VF0230 
AT230 
SP230 

TS430 
PS430 
SP430 
MB430 
FM430 

TS130S 
TSI30V 
VF0120 
TL120 
MB100 
SP120 
AT1 30 
P520 
MCSO 
MC355 
MC30S 
LF30A 

TR9130 
TS9500 
B09A 
TA7800 
TA7730 

TA2300 
VB2300 
MB2 

TR3500 
TR2500 
ST2 
SC4 
SMC25 
PB25 
MSl 

TAB400 

PS10 

R600 
A2000 
HC10 
HSS 
HS4 
SP40 

SWR PWR Meter HF/200W 
SWR PWR Meter 2M/70cm l00W 
SWR PWR Meter H.F .I2M 1 KW 
SWR PWR Meter H.F .I2M/70cm 
SWR PWR Meter 2M170cm 150W 
SWR PWR Meter H.F .I2M/2KW 
SWR PWR Meter H.F.l2M 
SWR PWR Meter H.F.l2MI70 200W 
SWR PWR Meter H.F .I2M/70cm 
A. T.U. 3.5 to 30MHz 400W PEP 
15/50W Dummy Load (PL259) 
15/50W Dummy Load (N type plug) 
3OOl1kW Dummy Load 250MHz 

(S0239) 

2 Way Toggle Switch (H.F.I2M) 
2 Way Diecasl . S0239 (SOOMHz) 
2 Way Diecast . N plugs (SOOMHz I 
2 Way WELl - S0239 (900MHz) 
2 Way WELl· N plugs (900MHz l 
5 Way Western ROlary (H.F.I 
3 Way LAR Rotary (H.F.) 

9 8and TX General Cov Ax 
16(}.10m Transceiver 9 Bands 
DigitaIV.F.O. with Memories 
All Band ATU/Power Meter 
Extemal Speaker Unit 

16(}.10m Transceiver 
Matching Power Supply 
Matching Speaker 
Mobile MOunti~ Bracket 
FM Board for 30 

8 Band 200W Pep Transceiver 
8 Band 20W Pep Transceiver 
Extemal VFO 
200W Pep Linear for TS120V 
Mobile Mount for TS1301120 
Base Station External Speaker 
l00W Antenna Tuner 
AC Power SuPPlb - TS130V 
Dual Impedance esk Microphone 
Fist Microphone 50K ohm IMP 
Fist Microphone 500 ohm IMP 
HF Low Pass Filter 1 kW 

2M Multimode 
70cm Multimode 
Bass Plinth for TA9130 
2M FM Mobile 25W 
2M FM Compact Mobile 25W 

FM Portable 

~:il~~~i~~[ ig; ~i~ 
70cm Handheld 
~~eS~:.~sed Handheld 

Soft Case 
Speaker Mic 
Spare Battery Pack 
Mobile Stand 

70cm FM Mobile Transceiver 
inc. PS10 

Base Station Power Supply for 
TRB400 

General coverijle Rec 
Synthesised 2 KHz-30MHz Aec 

g~~~~~ ~~~h~nO~d lime Clock 
Economy Headphones 
Mobile Extemal Speaker 

35.00 (1.00) 
51.00 (1 .00) 
69.95 11.S01 
97.00 1.50 
69.95 I .SO) 
97.00 (2.00) 
24.45 (0.75/ 
59.95 (I .SO 11 s;:;~~ 49.00 (1.00) 

65.00 (1.00) lliimam:mm ••••• • mt 7.95 (0.75) 
13.95 (0.75) 

49.50 

6.00 (0.50) 
10.00 (0.75) 
12.95 (0.75) 
17.95 (1.00) 
31.95 (1.00) 
13.95 (1.00) 
16.95 (1.25) 

1216.00 (-) 
697.00 (-) 
243.00 tOOl 
135.00 2.00 

41 .00 (1.50) 

736.00 (-) 
112.00 (3.00) 

29.44 (1 .50) 
11.27 

11 SOl 34.50 1.00 

559.00 (-) 
456.00 (-l 

98.00 (I .SO 
167.00 (1.SO) 

18.60 1150l 26.40 1.50 

93.00 r .SOj 57.96 2.SO 
30.80 I .SO 
14.70 0.751 
14.70 (0.75 
21.00 (1 .00) 

433.00 (-) 
450.00 (-) 

39.30 (O.SO) 
257.00 (-) 
199.00 (-) 

152.00 (-) 
65.70 (1 .SO) 
21 .00 (I.SO) 

2SO.00 (-) 
232.00 (-l 
51.90 (l .SO 
13.80 \O50l 16.10 roo 
25.00 (1.00) 
31.90 (1.00) 

299.00 (-) 

64.00 
257.00 
398.00 

67.60 
23.00 
11.27 
14.26 

Gen. CoverageConverterHF on 
2M 
Very Low Frequency Converter 
Frequency Agile Converter 
Multi·mode Audio Filler 
Audio Filter & Notch 
Aulo RF Speech Clipper (Trio or 

Yaesu 4 pin Plug) 
075 Manually controlled RF Speech 

Chpper 
RFC/M RF Speech Clipper Module 
070 Merse Tutor 

AD270 Indoor ACtive Antenna 
AD370 Outdoor Active Antenna 
MK Keyboard Morse Sender 
Codecall Selective Calling Device (Link 

prog) 
Codecall Selective Calling Device (Swilch 

prog) 
RFA ~deband Preamplifier 
DC 144/28 2 Metre 10 28MHz converter 
MPU Mains Power Unit 

SWR - POWER METRES 

Model 110 H.F.l2M Calibrated Power 

YW-3 ~~.~i~~ Tv.in Meter 
UH-74 2M170cm 
SP ISM Wetz H.F.l2M 200W 
SP 45M Wetz 2M/70 l00W 
SP 200 Wetz H.F.l2M lKW 
SP 300 Wetz H.F.l2M/70 
SP 400 Wetz 2M/70 150W 
SP 600 Wetz H.F.l2M170 2KW max. 
SP 10X Wetz H.F.l2M Handheld 
SP 380 Wetz H.F.l2M170 Com~act 
T 435N 2M17OCM Tv.in Meter plug 

120W 
CN 620A Daiwa H.F.l2M Crosspcinter 
CN 630 Daiwa 2M170 Crosspcinter 

TASCO CWA 610 
TONO 550 
TONO 9000 . .. . .. , 
4 AMP 
6AMP 
VHF 

30.75 (1 .50) 12AMP 
49.00 (2.00) 24 AMP .. . .. 

Hirschman 
9502B 
EMR400 
KR400RC 
KR600RC 

Wavemasler 130-45OMHz 

R0250 VHF Rotor 
Colorotor (Med. VHF) 
Alinco 
Kenpro - Inc lower clamps 
Kenpro - jnc lower damps 

DESK MICROPHONES 

SHURE 444D Dual Impedance 
SHUAE 526T Mk 11 Power Microphone 
ADONIS AM 303 Preamp Mic. ~de Imp. 
ADONIS AM 503 Compression Mic 1 

Orae VHF Wavemeler 130-45OMHz 
DM81 Trio DIp Meter 
MMD5O/SOO Dig. Frequency meler (500MHz) 

137.42 (- ) 
29.90 (- ) 
79.35 (-) 
89.70 (-) 

129.37 (-) 

82.80 (-) 

56.35 (- ) 
29.90 (-I 
56.35 (- ) 

47.1 5 (- ) 
64.40 (-) 

137.42 (-) 

32.20 (-) 

33.92 (-) 
33.92 (- ) 
39.67 (- ) 
6.90 (-) 

11.50 ~OSOl 
11.95 O.SO 
14.30 0.75) 
35.00 (1.00) 
51 .00 (1.00) 
69.95 f150l 
97.00 1.50 
69.95 (I.SO) 
97.00 (I.SO\ 
24.45 \0.75 
49.00 1.00 

37.00 1"501 57.00 1.00 
85.00 1.00 

189.00 
299.00 
669.00 

(-) 

1
_) 
-) 

74.00 (2.00) 
105.00 (3.00) 

27.50 (-) 

45.00 (2.00) 
56.95 (200) 
89.95 (2.50) 

125.00 (2.50) 
175.00 (3.00) 

43.95 \1.50) 
56.00 1.50) 
29.00 (-) 
39.00 (-) 

27.50 (- ) 
71.00 (0.75) 
75.00 (-) 

ADONIS AM 2025 Clip-on 24.SO (- ) 
ADONIS AM 202H Head Band + Up/Down Bunons 34.50 (- ) 
ADONIS AM 202F Swan Neck+ Up/Down Bunons 37.00 (- ) 

~ MAIL ORDER All prices correct at time of going to press. 
~ Mon-Sat 9-12.30/1 .30-5.30 BREDHURST ELECTRONICS 

RETAIL I~" 
Mon-Sat 9-12.30/1.30-5.30 I VISA 

I 

Goods nonmally despatched within 24 hrs. HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444 400786 E.&O.E. 
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Syledis 
The Editor recently received further 
information from Malcolm Appleby 
G3ZNU, chairman of the RSGB VHF 
Committee, concerning the Syledis 
" 8lJigation system. 

The letter reads as follows: "The 
Syledis navigation system, used mainly 
in the North Sea by the oil exploration 
business, has caused problems to U K 
amateurs using the 432M Hz band for 
some time. Initially Syledis chains were 
set up temporarily where and when re­
quired, but subsequently installations 
became permanently established . 
These permanent chains do not 
transmit continuously, but are 
switched on automatically by a mobile 
unit requiring a navigational fix. 

Unfortunately for the amateur pop­
ulation, the 430-440MHz band is 
allocated on a primary basis in the UK 
to radio location, with amateurs having 
only secondary status. The amateur 
population has therefore no right to de­
mand that interference from Syledis 
cease. What is unfortunate is that the 
frequencies of operation chosen by the 
manufacturer of the equipment, and 
subsequently allocated by the Home 
Office, coincide with part of the 'DX 

ws 
Communication' end of the 432MHz 
band. 

A paper presented at the 'Elec­
tronics in Oil' Conference, held 
towards the end of last year in London, 
gave some details of the system, and 
indicated the frequencies used by the 
service. The frequencies mentioned are 
432·563MHz, 432·513MHz and 
432-463MHz for the Primary Group, 
and 432·383 MHz, 432 ·303MHzand 
432·144MHz for the Secondary 
Group. 

Although the Home Office has been 
approached about the situation, at pre­
sent they are not prepared to alter the 
status of amateurs on 432MHz. So for 
the time being, U K amateurs are, by 
the terms of their licences, obliged to 
avoid these frequencies, so as not to 
cause interference with the primary 
service." 

News from the RSGB 
RSG B HQ hopes to have its first 
Beacon Station operational later this 
year on 50MHz, using the callsign 
GB3NHQ. Initially the beacon will 
operate outside TV hours, but in 1984 

it is expected that it will become 
operational on a 24 hours a day basis. 

The 4th edition of the VHF/UHF 
Manual, published by the RSGB, is 
now available. The book is an in­
valuable source of reference for those 
interested in experimentation above 
30M Hz and is priced at £ 1 0.31 to non­
members and £9.29 to members, 
which includes VAT and carriage. 

Orders should be sent, with pay­
ment, to : RSGB Publications (Sales), 
Alma House, Cranborne Road, Potters 
Bar, Herts. EN6 3JW. 

RAECourse 
A course to prepare students for the 
Radio Amateurs Examination (City and 
Guilds 765) will be available at: Mid­
Warwickshire College of Further 
Education, Warwick New Road, 
Leamington Spa CV32 5JE. reI: 
(0926) 311711 . 

The course will be held on Thursday 
evenings between 1900 and 2100, 
commencing on Thursday 22 Septem­
ber 1983. Enrolment dates are 8 and 9 
September, and further details are 
available from the college. 

~~~~~~~~~~~Ser~ces~~ 
I 

Q.U~RIES, . 
Whire we will always try to assist readers in 

r dittj~ulti~ with,} : R,r~fJ!,!a! Wf!f-~~s.s projeeJ,,.;, 
w~ . c'\lnoo:t off!1Ladvlce .on modificatIOns 10 c, 

our designs, nor bn commercial radio, TV or 
electronic equipment. Please address your ' 
letters to the Editor, "Practica'l 
Wireless", Westoyer ' House, West 

.. o.uayRoad, Pc,ole, Dorset;'BH151JG; 
, gililhg' S clear deicriptiori of the problem 

and enClosing a stamped self-addressed 
env~lepe. Only one project per letter please. 

Cemponents for:;our prcil~~ts7 ai-e usu~lIy 
8vail'ablefrom advertiser::;. For v mare .dif­
ficult items, a source will be, ~uggested in 
the "Buying GUi.de" bqx Lnclude~ in , each . 
'cOlJst,fuctional' article. . ' '. . 

PROJECT COST , 
The apl'lr,oximate,cost quoted .in each con;­
struotior;tal article,,) nclud.es the b<:>>< or case, 

. usedlor the prot<:>type. Forsome project~ 
I tbe" type of case; may be critic~l; if so this 

will be ment;onedi ri the Buying,Guide. 
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CONSTRUCTION RATING 
Each canstructional project will in future be 
,give,}; a' rating,. taQaide re,aders. as to its 
complexity: . .' 

Beginner 
A project that can be tackled by a beginner 
who is able to . identify components and 
handle .a soldering ,iron fairly competently: 
Generally this category will be used for 
simpl~ projects, ' but 'sometimes. for more 

. complicated ones of wide appe,at In this 
case, construction a.nd wiring Viill be dealt 
with iri some detaj'1. 

I nterme'diate 
A project likely to appeal to a wide range of 
constructors, and requiring only basic test 
equipment to complete any tests and ad, 
justmen.ts. A fair degree of experience in 
building electronic or radio projects is 
assumed. 

Advanced 
A project;likely to appeal to anexperiehced 
constructor, and often requiring access to ' 
workshop facilities and test equipment for 
construction, testing and alignment. Con". 
structional information will ' generally be ' 
limited to the more critical aspects of the, 
projei::t; 'Definitelv. riot recommenged for a" 
beginner to tackle on his own: 

1 

1 
SUBSCRIPTIONS 
Suqscriptions are ' available to both home . 

. anc1f overseas addre~s?s at £ 13 p~r~!\~~J]h ", 
froq' "Practical WIreless" ~ub~c,n~~o~ 1i'f 
Department, Room 2816, Kmg s .Rea"~h . .,. 
To*er, Stamford Stree!, _London . S~1 

. 9LS. Airmail rates for overseas subscnp­
tions can be quoted on request. 

~ .' ..... ' . . :;,' "-
BACk NUMBERS AND BINQERS . . ' 
limited stocks of some recent issues of P-Vv . 
are available at £1 each, including post and ' . 
pa4ing to addresses .at home . a~d 
over .eas, . , 

Binders are available (Pi-ice £5.50 to UK" 

addrnsses, £5.75 overseas, inc.lud, i.n.g .... p. o .•. , ... st 
and packing) each accommodati.n.9:' oJ;1e 
volu , e of PW, Please state the , yeilr 'and 
volUT e number for which the binder ·] s 

~:J::ur orders to ~ost sales iD~~~~ \~ 
. ment, IPC Magazines ltd. ; ,::~Yin~on '" 
Hou*e, 25 LaYington Street, ' London ' 
SE1 IO~F. All prices include VAT',w/:lete · ' 

. apprl pnate. , 

Pleas!; make cheques, postal or 
payatlle to IPC Magazines Limite 

1 
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Practical Wireless Radio Users Insurance Scheme was devised by Registered 
Insurance Brokers B. A . LAYMOND & PARTNERS LIMITED following consultation 
with PRACTICAL WIRELESS to formulate an exclusive scheme designed to meet 
the needs and requirements of: Amateur Radio Enthusiasts. CB Radio Users. Taxi 

Companies and Fleet Users with Radio Telephones. A copy of the Policy can be 
inspected at the offices of B. A. Laymond & Partners Ltd., or of Practical Wireless 

in Poole . 

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

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

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

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

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

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

Sum to Insure 

Annual Premium 

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

Type of Loss 

From saloon cars and hatchbacks with fully concealed 
luggage compartments 

From estate cars. vans and hatchbacks without concealed 
luggage compartments 

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

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

Excess 

15% of claim 
(minimum (25) 

25% of claim 
(minimum (25) 

£25 
£50 

(APPLICATiON'FOR PRACTICALWIRELEsSRADIOuSERSINsURANcESCHEME- - - - - - - - - - PW7i8'3] 
I Name in full (State Mr. Mrs. Miss or Title) , 

Address \ 
-------------------------------------------------------

Post Code 

Occupation Age Phone No (Homel (Work) 

l I/We hereby apply to insure the equipment detailed below 

I en 
Manufacturer's 

Mode l Serial No. 
Description of equipment to be insured VALUE 

Name e.g. Base station; Mobile : CB; etc. r 
I ffi 
I § 1 

I t5 2 

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

L 
Please continue list of equipmen t on a separate sheet if necessary I TOTAL SUM TO INSURE £ 

I DECLARATION: I/We hereb declare that : 1 The sums insured re resent the full re lacement value of the e ui ment. 2. I p p qp /W e have not· had insurance I cance lled . declined. restricted. or other terms imposed in any way other than the normal Policy terms. 3. This proposal shall be the basis of the contract and 
that the contract wi ll be on the Underwriters norma l terms and conditions for All Risks and Legal Costs/Expenses cover unless otherwise agreed. 4. I/We I have not- sustained any loss or damage to any radio communicat ions equipment or been invo lved in litigation relating to use of radio equipment during the 

I past three years. whether insured or nol. 5 . Al l the above statements made in connection with this proposal are true and no material information has been 
withhe ld. 6. I/We understand no liability sha ll attach until this proposal shall have been accepted by Laymond 's and the premium paid in full and a , 

I 
I 

Certificate issued • If you have. please give details on a separate sheet. 

Date Signed Rush us details of PW Club Insurance 0 
PW Company Insurance 0 

DELAY IN ARRANGING COVER COULD COST YOU A GREAT DEAL OF MONEY. COMPLETE THIS APPLICATION AND POST WITH 
YOUR PREMIUM MADE PAYABLE TOLAYMONDS NOW ADDRESS TO: PRACTICAL WIRELESS (INSURANCE I. B. A. LAYMOND 

I 

I 

I 

~ 
: 
I 
I 

I 

L.& ~~N:'::S"':'T~ 5~ ~R~ ':;'R~ L~ ~~ ~N~~~~:- ~L!.!:~N~02.:..4~6!21~ _______ .J 
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AMSATNews 
AMSAT OSCAR 8 operations manager, 
W9KDR, has announced a revised 
schedule for AO-8 to take effect im­
mediately. Under the new schedule, 
Mode A will be operational on Sun­
days, Mondays and Tuesdays with 
Mode J on Thursdays, Fridays and 
Saturdays. Wednesdays will be reser­
ved for recharge mode with even the 
beacon turned off to achieve a better 
charge rate. AO-8 was five years old on 
5 March, 1983 (25,000 orbits to date!) 

The March 1983 edition of OSCAR 
News, the official journal of AMSAT­
UK, contains many interesting articles 
relating to space and radio matters. 
One particular article entitled "Satellite 
Communication for the 'simple' man" 
by Dave Lane G3VOM included the 
fact that he had often used a Slim Jim 
antenna for the 144M Hz up-link. As 
Dave says "Using nothing but the Slim 
Jim as the up-link antenna plus 10 
watts of c.w.-the results were gratify­
ing to say the least. The majority of sta­
tions replied with 579 reports, but 
there was the odd 449-they must 
have had poor receivers! " It may take 
some believing, but with this set-up 
both New Mexico and Alberta were 
worked. Any other claims for better DX 
on the magic trombone slide? 

On a more serious note, OSCAR 9 
(UOSAT) was described, on 25 April 
1983, as being in a complex spin in an 
attempt to release the tip-mass cable. 
Hopefully , this problem w i ll be 
clearable and allow full deployment of 
the stabilisation boom, activation of 

Texas Chip Carriers 
Semiconductor Specialists (UK) Ltd. 
are pleased to announce that they have 
now signed a Franchise Agreement 
with Texas Instruments to supply T.1. 
devices in chip carriers. 

Chip carriers are constructed using 
similar methods to dual-in-line 
packages but without the pins and 
excess packaging materials. Connec­
tions are made using contacts on all 
four sides of the square or rectangular 
package and this format is suitable for 
all T.I.'s Lc. technologies from simple 
gates to microprocessors. Other advan­
tages with ch ip carriers include 
reliability, ,small size, low weight and 
reduced system costs. 

T.I .'s chip carriers are designed to be 
tomorrow's v.l.s.L package, and both 
Semi Specs and T.1. consider that by 
the end of the decade between 50 and 
60 per cent of their customers, curren­
tly using conventional d.LI. packages, 
will have converted to surface 
mounting techniques. Already most of 
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the h.f. beacons and the c.c.d . camera 
experiment. 

JAMSAT, AMSAT's Japanese arm, 
has recently received approval for the 
JAS-1 spacecraft project, Japan's first 
national amateur radio spacecraft. 
JAS-1 will be placed into a 1500km 
circular orbit at an inclination of 50° by 
a Japanese H 1 launcher. The an­
ticipated payload includes a Mode J 
linear transponder and PACSAT digital 
transponder. 

The Phase III B satellite left its 
assembly point in Germany two weeks 
ahead of schedule and was thought to 
be on target for a launch from Karu on 
3 June, 1983. However, due to 
problems with the same engine com­
ponent wh ich caused the loss of the 
Phase iliA satellite, it is anticipated 
that the launch will be delayed for 
between one to five weeks. 

Ca//sign Prefixes 
With the number of RAE and Morse 
test passes increasing, the Home Of­
fice has decided on the next callsign 
prefix numbers. 

For Class B licences the G6--- prefix 
is likely to run out this summer, and 
will be superseded by G 1-- - (Golf­
One) . The Class A prefix G4--- is ex­
pected to last until early next year 
when the prefix GO- - - (Golf-Zero) will 
be introduced. 

No doubt when the new series are 
introduced it will open up a whole new 
world for the ardent QSL card designer! 

T.I.'s range of digital, MOS and linear 
devices are available in leaded plastic 
or leadless ceramic chip carriers. 

Readers will be interested to know 
that Semi Specs have told us that they 
are able to supply Plessey devices and 
many other often hard to obtain types, 
such as those used in the PW Cran­
borne. 

Further information from: 
Semiconductor Specialists (UK) Ltd., 
Carroll House, 159 High Street, Yiew­
sley, West Dray ton, Middlesex UB7 
7 X'B. Tel.: (08954) 45522/46415. 

New Source of 
Components 
E1mos Ltd. , the newly formed member 
of the Grenson Electronics Group, has 
rJcently opened a large warehouse in 
Dlaventry, dedicated to the sale of com­
ponents to all types of electronic 
hobbyists. 

\The company's policy is to buy high 
quality components and resell at ex­
tr~ mely competitive prices. Already in 
stbck is over 5000 different types of 
co:mponent, with a value approaching 
£500000. 

I 
rrhe warehouse, which is open bet-

ween 9am and 4pm Monday to Satur­
day, complements the Emos mail order 
operation that has been operating suc­
cessfully over the last eight months. 
M 6st of the stock is housed in the 
50b o square feet warehouse, which 
ha ~ the front section laid out as a large 
" w1alk-round" area where customers 
can browse through the large number 
of components and test gear etc. 

To obtain a copy of the free Emos 
catk logue, send an s.a.e. to : Emos Ltd., 
Hi91h March, Daventry, Northants NN1 
4HO. Tel: (03272) 5523. 

\ 

S~ial Event Stations 
The I Bromsgrove and District Amateur 
Radio Club will be operating a special 
24-~our radio station on 2 1 June, 
1988, at the Foxlydiate Hotel, Tar­
debibge, on the A448 between Red­
ditctl and Bromsgrove. The station will 
operate on all bands and will have 
world-wide coverage. 

The station has been organised to 
celebrate the first birthday of HR H 
Prinde William and in recognition of 
that \ has been issued with the very 
special callsign GB 1 BOY-the first 
time Ithe GB 1 prefix has been issued to 
an amateur radio club. 

In laddition to QSL cards for all sta­
tions contacted, colour certificates w ill 
be issued to those who request them . 

FU l'1her information from : Mrs J . 
Lawt1er G6JAN, Publicity Officer, 15 
Fulto\n Close, Bromsgrove, West ' 
M idlar ds B60 2HA. 

A special event station using the 
callsi~ns GB4FES and G8FES will be 
operating between 23 and 30 July 
1983; as part of " Festival 83 " . a Chris­
tian festival to be held at the County 
Showground, Stafford. Operation will 
be via! c.w. and s.s.b. on the h.f. bands, 
plus C.w., s.s.b. and f.m. on the v.h.f. 
band. \ 

Further details from : G6CZM or 
G4LOF, both OTHR. 
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~~~~iVews~~~~~ 
Repeater News 
u.h.f.: GB3PU Perth on RBO became 
operational over the Easter holiday. 
The group installing the repeater in the 
windowless hilltop bunker site were 
quite unaware of weather conditions 
outside. However, when they did re­
emerge they were astounded to find 
themselves knee-deep in snow! 

GB3VS, which was to be located at 
Glastonbury, is now awaiting site 
change clearance and will then 
become operational from Bridgwate'r in 
Somerset on RB 13. 

A proposal h(js been received, and is 
under. consideration by the RWG, to 
establish a u.hJ. repeater to cover 
Omagh, Northern Ireland. The plan is 
to co-site the device with GB3WT. 

It has been proposed that an RTIY 
repeater, on RB 12, be installed at 
Leighton Buzzard. This will be passed 
to the Home Office (if agreed) under 
u.hJ. phase 7/8. 

The following u.hJ. repeaters are 
temporarily off-air: GB3BN at 
Bracknell (23 months); GB3CK at Fife 
(13 months) will be back later this year 
after overhaul; GB3HC at Hereford (25 
months) back soon from a new site' 
GB3LN at Greenwich, SE London ('7 
months) has been rebuilt; GB3NT at 

Newcastle (31 months) has a site 
change pending; GB3SK at Folkestone 
(3 months) this repeater may change 
site and local help is required. 

The RSGB v.hJ. Committee have 
reached agreement with the BARTG on 
a plan to avoid mutual interference on 
432MHz. The joint recommendation is 
to use 433·600MHz for AFSK simplex 
RTIY instead of 433·300MHz, thus 
leaving RB 12 free of non-repeater 
traffic. 
1·3GHz: GB3MC at Winter Hill is 
currently operational with test 
transmissions in beacon mode to allow 
coverage and equipment assessments 
to be made. No comments have yet 
been received from the HO concerning 
the 1·3GHz ATV repeater proposals 
currently lodged with them. 
144M Hz: The Reading repeater, 
GB3RD on R3, became operational on 
19 March, 1983. Reports suggest that 
the machine is currently running QRP. 

The two new Birmingham repeaters 
(GB3AM and GB3BX) have helped to 
reduce the overload situation on the 
original GB3BM. An antenna change is 
on the cards to .avoid co-channel inter­
ference on R6. 
29MHz: Yes 29MHz, that's not a mis-

New-look Dual-band Transceiver from Trio/Kenwood 

I have just received information, via a 
photograph and specification sheet 
printed in Japanese, details of the 
very latest new-look rig from the 
Trio/ Kenwood stable. 

Entitled the TW-4000D, it is a dual­
band mobile f.m. transceiver covering 
both the 144MHz (2m) and 432MHz 
(70cm) bands. 

The full frequency ranges covered 
are 144·000 to 145·995MHz and 
430 ·000 to 439·995MHz. Separate 
antenna sockets are fitted and r.f. 
power out is 25W or 5W, on both 
bands, selected by the Hi/Lo switch. 
The rig requires a 13·8V d.c. power 
source. 

Other main features include: ten 
memory channels on each band; two 
priority channels, one for each band; 
dial lock; tone burst; reverse repeater; 
full band and memory scan that may be 
operated from the microphone; and a 
novel cross-band working faCility, that 
is once again controllable from the 
microphone. 

The large display is unusual, in that it 
is a liquid crystal display with a green 
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backlight and the S/RF meter is in the 
form of a graph that rises in a gentle 
curve as the signal strength increases. 

The receiver section appears to com­
prise a double conversion superhet 
with the 1 st Lf. at 30·865M Hz and 
the 2nd Lf. at 455kHz. Sensitivity ' is 
0· 17!J.V for 12dB SINAD and the audio 
output is 2W into 8n. 

A voice synthesiser that provides 
frequency information will be available 

print! Hardly had we put the June issue 
of PW "to bed", when we learnt that 
two proposals to establish 29MHz in­
band repeaters had been lodged with 
the RSGB. It is understood that the 
basic principle of having repeaters on 
29MHz in the UK will first have to be 
agreed by the RSGB hJ. Committee 
before they can be considered on 
technical merit by the RWG. Proposed 
locations are at Daventry (GB3XX 
group) and Leicester. 
General news: Bob Leggitt G6KMM 
has been appointed as a corresponding 
member of the RWG to advise on band 
plans and specifications for RTIY and 
data repeaters. Bob is a full-time 
BARTG committee member. 

Exhibition 
The British Amateur Electronics Club 
will be holding their 18th annual 
amateur electronics exhibition at the 
Shelter, the centre of the Esplanade, 
Penarth, South Glamorgan, from 
Saturday 16 July until Sunday 24 July, 
1983. 

Further details from: Cyril Bogod, 
"Dickens", 26 Forrest Road, Penarth, 
S. Glam. Tel.: (0222) 707B13. 

as an optional extra later this year. Ow­
ners of Leyland Maestros take note! 

Priced at £395, which includes VAT 
the TW-4000D dual-band transceive~ 
is available from : Amateur Radio Ex­
change, 373 Uxbridge Road, Acton, 
London W3 9RH. Tel: 01-992 
5765/6/ 7. 
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FT290R-The Final 
Solution? 
Since its introduction the FT290R, 
144MHz multimode transceiver, has 
often attracted criticism for an appar­
ent deficiency in receiver sensitivity, in 
many instances this has ' been as a 
direct result of using this erstwhile por­
table rig in conjunction with ORO out­
board linear amplifiers of up to full 
legal output power. 

In an effort to redress the inbalance 
muTek Ltd. has introduced the SLNA 
145sb Transceiver Optimised Pre­
amplifier, which has been designed 
specifically for incorporation in the 
FT290R. The unit will , however, com­
plement other 144M Hz transceivers · 
for which no complete front-end modi­
fication is available. 

The pre-amplifier has been 
engineered to fit neatly within the 
transceiver and provide a sensitivity 
improvement sufficient to ensure that 
external noise is the limiting factor, 
whilst minimising dynamic range 
degradation. 

Additional benefits include much im­
proved front-end selectivity, and an on­
board low-loss nitrogen-filled antenna 
transfer relay to eliminate the losses in-

It 's Legal 
Britain's first legal cordless telephone 
unit has been launched by Fidelity 
Radio PLC. Called the Fidelity Wan­
derer, it has a handset to base-unit 
range of up to 200 metres. Eight 
duplex channels are available in the 
band 1·642-1·782MHz from base to 
handset and 47-46-47 ·54MHz from 
handset to base, using telescopic and 
tuned wire antennas in the base unit 
and telescopic and ferrite rod antennas 
in the handset. 

To overcome the problem experien­
ced by users of the many illegal cord­
less phones, of other callers making 
calls on your line (and inflating your 
telephone bill). the Wanderer incor­
porates a digital coding security 
system with over 16 000 combina­
tions per channel. 
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herent with diode switching. This is 
followed by a B F981 in an input noise­
matched, output conjugately matched 
configuration for a very low noise 
figure and optimum dynamic perfor­
mance. After an on-board attenuator 

The Wanderer's base unit plugs into 
the a.c. mains supply and a British 
Telecom telephone socket . The 
handset is powered from internal Ni­
Cad batteries giving up to five hours: 
continuous use , and recharged 
whenever the handset is replaced on 
the base unit. Telephone numbers are 
called up using a standard keypad on 
the handset, with a Redial button 
which automatically redials the last 
number called, and a Memory (Scratch 
Pad) facility, which lets you store a 
number entered whilst making a call , 
ready for use when that call ends. Ideal 
for Directory Enquiries and the like. 

The handset measures 215 x 74 x 
40mm and weighs 334g . It has 
switches for standby/ talk and 
off/ on/ high volume , plus I.e .d . in­
dicators for talk and low battery, and 
has a removable clip to attach it to your 
belt. The handset telescopic antenna 

.can be retracted when in the standby 
listening mode . The base unit 
measures 224 x 183 x 86mm and 
weighs 934g. It has indicators for 
power on, in use, and charge, plus a 
button to call the handset-useful for 
local messages like "Your tea 's ready". 

The Fidelity Wanderer is available in 
one colour only-beige. It carries the 

stage, a properly designed Butterworth 
band-pass filter provides substantial 
rejection of out-of-band signals. 

The SLNA 145sb pre-amplifier is 
assembled on a double-sided plated­
through-hole epoxy glassfibre p.c.b. 
and bushed mountings are provided for 
fitting in the FT290R. A cable kit utilis­
ing high quality ptfe dielectric cables is 
also provided. 

Finally, typical specifications of the 
SLNA 145sb are as follows : Noise 
figure, 1 dB typical; Transducer gain, 
variable 0 to 15dB; Input third order in­
tercept, +2dBm ; Input 1 dB compres­
sion point, -14dBm ; 1 dB bandwidth, 
4MHz; 20dB bandwidth, 12MHz; An­
tenna relay power handling, 40W 
(v.s.w.r. < 2 ·00: 1); and the overall size 
is 53 x 35 x 15mm. 

Priced at £24.90, which includes 
VAT, the S LNA 145sb is obtainable 
from : muTek Ltd., Bradwarthy, 
Ho/swarthy, Devon EX22 7TU. Te/: 
(0409 24) 543. 

If you please 
Please mention this column when 
applying to manufacturers or suppliers 
featured on this page. 

British Telecom green circle of ap­
proval for connection to the public 
telephone system, and is approved by 
the Home Off ice . No licence is 
necessary. Made entirely in the UK, the 
Wanderer is expected to be widely 
available at around £ 170. 

British Telecom has also !aunched 
its own legal , cordless telephone, 
known as the Hawk, and also manufac­
tured by Fidelity. It uses a helical 
" rubber-duck" type of antenna in place 
of the telescopic whip on the handset, 
but otherwide appears to differ only in 
r.oinor cosmetic detail. 
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FREQUENCY MEASUREMENT-3 
I'm sure that you've all worked out that dividing (or pre­
scaling, to use the jargon) the input signal frequency by 10 
or 100 will do the same thing to the offset. So, a d.f.m. chip 
with its programming inputs set up for an offset of 10· 7MHz 
on. v.h.f. Band" (BB-10BMHz) really has an offset of 
107kHz, which is 10·7MHz divided by 100. Looked at the 
other way round, the pre-scaler chip is multiplying the offset 
on the dJ.m. chip by 100 before presenting it to the outside 
world. If you 've got one of the dJ.m. chips that covers the 
h.f. bands up to 30M Hz with a+-1 0 pre-scaler and a 
receiver i.f. offset of 455kHz, the chip offset is really only 
45·5kHz (455 +- 10). 

Obviously these facts don 't matter when you're using the 
d.f.m. chip w ith a pre-scaler as the manufacturer intended; 
it's the end result that counts, if you'll excuse the pun! It 
does mean, though, that you can't use this standard receiver 
dJ.m. chip with an hJ. bands receiver with a 10· 7M Hz Lf. for 
example. For any of these "non-standard" offsets, you're 
back to designing your own. Similarly with s.s.b. , suppressed 
carrier transmitters. which I mentioned earlier. The fact that 
there is virtually no carrier frequency component at the an­
tenna terminal means you have to go back in the circuit to 
somewhere before the balanced modulator, which is where 
the carrier is removed. This usually means going right back 
to the v.f.o .. but the problem is that the signal from there will 
go through one or two mixing processes on its way to the 
transmitter antenna terminal. To work out how the vJ.o. 
output frequency relates to the transmitter output carrier fre­
quency you need to know what mixing system the transmit­
ter uses. and what band it's operating on. The dJ.m. in the 
transmitter has got to do a similar sum to display the carrier 
frequency. so it's a "design-your-own" situation again. 

Finally, I want to talk about accuracy and resolution in 
digital frequency meters. The specification for a d.f.m. will 
quote accuracy in two parts. The first part will be a tolerance 
given either as a percentage or as so many parts per million, 
which are two ways of saying the same thing. This tolerance 
relates to the accuracy of the frequency standard used for 
the time reference I mentioned in Part 1 of this series. Sup­
pose you have a d.f.m. with an accuracy of ± 1 0 parts per 
million, which you might find written as "± 1 0 p.p.m.", or as 
" 10 parts in 1 0 6

", or even as "± 1 0 x 10-6 ". All of these are 
equivalent to ± 0 ·001 %. That 10 p.p.m. can make a bit more 
sense if you realise it means 10Hz per megahertz, so that 
when measuring a frequency in the 14MHz band, the 
reading could be up to 14 x 10= 140Hz in error. 

Using that same d.f.m. to read audio freqencies is a dif­
ferent story though. At 3kHz, the error due to the inaccuracy 
of the frequency standard would be not more than ±0·03Hz, 
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c 
but this would be completely swamped by the ± 1 digit un­
certainty of the readout. 

When the second part of the specification says "± 1 digit". 
meaning plus or minus one digit, the digit they're talking 
about is the least significant one-the right-hand one on the 
readout. To explain why there 's always that one-digit uncer­
tainty, let's go back to that train journey I talked about in 
Part 1. 

Because you had a stopwatch, you could start t iming 
when you actually passed a i-mile post. But suppose you 
only had an ordinary watch. You could tackle the job in two 
ways. The first would be to notice the time when passing a 
post, let's say 10.22 and 17 seconds, and then count posts 
until 10.27 and 17 seconds came up. If you're anything like 
me, long before 10.27 had arrived, you'd have forgotten 
what the time was when you started. 

The second way is to wait until some easily-remembered 
time was reached, say 10.25 and 00 seconds, and count 
posts passing until 10.30 and 00 seconds came up. The 
problem now is that a post might come along very soon after 
you started timing (Fig. 4(a)) , or one might have gone past 
just before you started so that you had a longish wait for the 
first one to be counted (Fig. 4(b)). Or you might be really 
lucky and have a post flash past you just as the watch shows 
10.25 and 00 seconds (Fig. 4(c)1. which gives us 13 ·6 posts 
(can you have 0 ·6 of a post?) . I leave it to you to work out 
the speed, but don't forget to subtract one from the 13 ·6 
before you start, because the first post should have been 
called " zero", like the first mark on a ruler. 

Rg4 

(a) I 

(b) 

(ell 
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I I I I I 
8 10 11 12 13 

IJpOSIS 
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I I I I I 
8 9 10 11 12 

I I I I I I 
8 9 10 11 12 13 

If you ignore the "part-posts" , the count you got at (a) is 
the same as that at (c) . But if the posts had come up like (bl. 
you'd have counted only 12. So the count depended on the 
relative timing between your watch indicating 10.25.00 and 
the passing of the posts. In the same way, the d.f.m.'s count 
depends on the relative timing or phasing between the 
cycles of the incoming signal and the cycles of the oscillator 
controlling the gate. So the count could be either one less or 
one more than it would be if the gate-opening coincided ex­
actly with the trigger-point on a cycle of incoming signal, 
and indeed the last digit on the d.f.m. readout will be con­
stantly changing to indicate this fact, even if the incoming 
signal is completely stable. Hence the ± 1 digit bit! 

That flickering last digit can be eliminated for most of the 
time by simply not displaying it. For example you could 
count in 1 Hz steps but only display the reading down to the 
10Hz steps. You will get flicker when the 1 Hz count is 
changing between 9 and 0 , but otherwi se the final "tens of 
hertz" digit should remain steady when the input signal 
frequency is stable. 

Modern Amateur-band transceivers usually display 
frequency to the nearest 100Hz, though some (like the TS-
430S reviewed this month) have the capability of finer 
resolution . • 
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TRIO 
TS-430S 

COLLlNS KWM-380 Amateur Bands 

Transceiver 1.8-30MHz 
Receiver 1.8-30MHz 

£2195 

BEARCAT SCANNERS 
BC-100FB £345.00 

Hand held 16 channel 
programmable 

40 Channels 
AM/FM 
£258.75 

BC-150FB 10 channel 
BC-250 FB 50 channel 

BENCH ER PADDLES 
BY -1 Black Base £35.84 

NEW! 
BC-20/20FB 

£144.90 
£258.75 

£736 
inc. VAT 

The most famous of the 
General Coverage Transceivers 

DRAKE TR5 

DRAKE's low cost Transceiver 
£499.96 

DRAKE R7A 

General Coverage Receiver 
£1039.60 

BY-2 Chrome Base £43.72 TRIO - YAESU - ICOM 
BY-3 Gold plated £92.00 FDK - KDK - DATONG - HUSTLER 
ZA-l A Balun £15.00 '- SHURE - ASTATIC - Hy-GAIN 
ZA-2A Balun £17.25 W TELEX ~ MICROWAVE MODULES 
ZY-2 CW Audio Filter £57.50 HAL - DAVTREND - AVANTI and 

\.. ...... __________________ ) EVERYTHING ELSE IN AMATEUR RADIO 

.. RADIO SHACK L TD ~~NBDROO:~~~~!~GARDENS. 
\~I (Just around the corner from West Hampstead Station on the Jubilee Lme) 

Giro Account No . 588 7151 Telephone 01-624 7174 Telex: 23718 
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PCL83 6AH6 1 .50 0.59 
PCLS4 6AJ7 2.00 12An 0.85 
PCL85 6AKS 2.00 12ADWA 2.S0 

A2007 11.50 ECC88 0.85 EMS4 PCL86 6AL5 0.52 12AU6 1.50 
A2134 14.95 ECC91 2.00 EM85 PCL805 6AM4 3.25 12AU7 0.55 
A2239 8.50 ECC804 0.60 EM87 P0500 6AM5 6.00 12AV6 0.80 
A2900 " .50 ECC807 2.50 EN91 PFL200 6AN5 3.95 12AX7 0.61; 
Cll48A115.00 ECF80 0.72 EN92 PL36 6A05 1.20 12AX7WA 2.50 
OAFSl 0.45 ECFB2 0.60 EYS4 PL81A 6AS5 1.50 12AY7 4.00 
OAF96 0.65 ECF86 1.70 EY86/87 PLS4 6AS7G 7.50 12PI1A 1.95 
OET22 28.00 ECF806 10.25 EY88 PL500 6AT6 0.75 12BA6 1.50 
OET24 35.00 ECH3 2.50 E2BO PL504 6AU6 0.55 12BE6 1.05 
OF91 0.70 ECH35 1.60 EZ81 PL508 6AV6 0.72 12BH7 1.50 
OF92 0.60 ECH42 1.00 E290 0.96 PL509 6AW8A 2.95 12BL6 0.70 
OF96 0.65 ECH81 0.58 G1I371K 30.00 PL519 6BA6 0.69 128Y7A 2.75 
OK91 0.90 ECHS4 0.69 G55/1 K 9.00 PL802 6BA7 4.50 12El 17.95 
OK92 1.20 ECL80 0.60 GS10C PY88 6BASA 3.50 12GN7 3.95 
OK96 2.50 ECLB2 0.65 GY501 PY500A 6BE6 0.72 12HG7A 3.95 
OL92 0.60 ECLS4 0.74 G230 PY800 6BOO 1.00 30FL2 1.10 
OL96 2.50 ECL86 0 .74 GZ32 PY801 0 .79 6BH6 1.95 40K06 
OLS10 8 .00 ECLL800 16.95 G233 00V02·6 12.75 6BJ6 1.20 38HE7 4.50 
OLS16 10.00 EF37A 2.00 G234 00V03·10 5.50 6BL7GTA 3.95 75Cl 1.35 
DMl60 2 .75 EF39 1.00 GZ37 00V03·20A 6BN7 4.50 85Al 6.50 
OY86/87 0.65 EF42 3.50 KT66 18 .50 6BN8 2.75 85A2 2.00 
OY802 0 .72 EF55 2.25 KT66 UK 9.95 OOV0640A 6BR7 4.1 5 90CG 13.15 
EBOCC 7.00 EF80 0.55 KTI7 9.50 1B.00 6BR8A 2.15 92AG 11.85 
EBOCF 10.00 EF83 3.50 KT88 USA 7.95 OSl50/45 7 .00 6BS7 4.50 92AV " .85 
E80F 13.50 EF85 0.50 KT88 UK 12.50 OS12OO 3.95 6BW6 5.35 150B2 3.95 
E80L 11.50 EF86 2.50 KTW61 2.00 OS1209 2.00 6B26 2.00 150C4 2 .15 
E81CC 3.50 EF89 0.85 M8079 6.00 OS1212 .3.20 6C4 0.80 807 1.50 
E82CC 3.50 EF91 1.25 M8083 3.25 OVOJ·12 3.50 6C5 1.95 811A 12.95 
E83CC 3.50 EF92 2.50 M8100 2.85 U19 11.95 6CH6 10.35 813 18.50 
E83F 3.50 EF93 0.69 M8137 5.50 UCH81 0.65 6CL6 3.50 833A 115.00 
E86C 9.50 EF94 0.55 M8162 5.50 UCL82 0.80 6EAS 2.50 5642 8.50 
E88C 7.95 EF183 0.65 MEl402 29.50 UF80 0.80 6F6G 2.00 5651 3.20 
E88CC 2.60 EF1S4 0.65 N78 14.95 ULS4 0.B5 6F28 1.25 5670 3.50 
E1 30L 19.95 EF804S 9.85 0A2 0.85 YL1020 29.00 6GHBA 0.80 5687 3.50 
El80F 6.50 EF806S 9.85 OB2 0.85 2759 19.85 6GK6 2.00 5696 3.50 
El82CC 9.00 EH90 0.72 PC86 0.80 ZM1001 5.00 6H6 1.35 5749 2.50 
EB10F 16.00 EK90 0.72 PC88 0.75 lX2B 1.1 5 6J5 1.95 5751 3.50 
EABCSO 0.65 EL33 5.00 PC92 1.20 2021 0.95 6J5G 0.75 5814A 3.25 
EAF42 EL34 (Mulla rd) PC97 1.1 0 2K25 24.95 6J6 0.55 5842 6.50 
EB91 0.52 3.50 PC900 0 .75 4CX2508 37.50 6JB6 3 .95 5965 2.25 
EBC81 0.85 EL36 1.50 PCF80 0.65 4CX350A63.75 6JS6C 3.50 6060 2.25 
EBC91 0.75 EL38 6.00 PCF82 0.60 4X150A 18.95 6K06 4 .50 6080 5.75 
EBFSO 0.50 ELB2 0.5B PCFB6 1.20 5U4G 1.00 6L6GC 2.50 61468 5.65 
ECS010 6.00 ELS4 0.69 PCF200 1.80 SU4GB 2.50 6L6GT 2.7 5 6883B 13.95 
EC90 0.70 ELB5 4.50 PCF201 1.80 5V4G 0.75 6UB 0.60 7025 2.50 
ECCBl 0.85 ELB6 0.85 PCFBOl 1.35 524G O.HS 6V6GT 0.80 7027A 4.65 
ECC82 0.55 EL90 1.25 PCF802 0.60 6AB7 0.60 6X5GT 0.50 7199 3.20 
ECC82 Philips EL360 7.95 PCF805 1.25 6ABB 0.66 7B7 1.40 7247 2.00 

1.10 EL519 8.95 PCF80B 1.25 6AC7 2.00 7S7 3.00 7360 7.50 
ECC83 0.65 EM80 0.70 PCH200 1.10 6AF4A 2.50 l1E2 16.50 7475 5.00 
ECC85 0.60 EMBl 0.70 PCL82 0.80 6AG7 1.95 12AG8 1.50 7591A 3.95 

866A 3.9 5 

28 RANGES, EACH WITH FULL OVERLOAD 
PROTECTI 

SPECIFICATION IViODELS 
6010 & 7030 

10 amp AC/ DC 
Banery: Single 9 V dryeel l. L ife : 2 00 h 
D imensions: 170 x 8 9 x 3 8 m m . 
Wei ght: 400g ine. b anery. 
Mode Select: Push Bulton . 
A C D C Cu rrent: 200JlA t o l OA 

• AC Vol t age: 200m V 10 7 SOV 
D C Voltage: 2 00mV to 1000V 
Resistance: 200n to 20M n 
Inpu t Impedance: 10MH 
Display: 3YJ Digi t 13mm LCD 
O/Ioad Protection: All ranges 

OTHER FEATURES: A u to p ol ar ity, 
aut o zero, batte ry low ind icat or, A SS 
pl astic case with t il t stand, batte ry an d 
test leads included , optional carrying 
case. 

AN240 
LA4400 
LA4422 
LC7120 
LC7130 
LC7131 
LC7137 
MB3712 
MC1330P 
ML231B 
SL901B 
SL9178 
SN76003N 
SN76013N 
SN76023N 
SN76033N 
SN76131N 
SN76660N 
SN76666N 
TAA550 
TAA661B 
TA7061AP 
TA712D 
TA7130 
TA7204 
TA7205AP 
TA7222 
1A7310 
TBA120S 
TBA5200 
TBA530 
TBA540 
TBA5500 
TBA800 
TBAS10S 
TBA9200 
TDA1004A 
TOA11 70 
TDA1190 
TOA1327 
TDA141 2 
TDA2020 
TOA2030 
TOA2532 
TOA2540 
TOA2590 
TOA2600 
TDA2611A 
UPC566H 
UPC575C2 
UPCloolH 
UPC1025 
UPC11 56H 

BFl 99 0.14 T1PJ1C 0 .42 
BF200 0.40 TlPJ2C 0.42 

AC127 0.20 BC171 0.09 BF258 0.28 TIP41C 0.45 
AC128 0.20 BCl72 0.10 BF259 0.28 T1P42C 0 .47 
AC141K 0.34 BCl 73B 0.10 BF336 0 .34 TIP47 0.65 
AC176 0.22 BC182 0.10 BFX29 0.30 T1P2955 0.80 
AC176K 0.31 BCl83 0.10 BFXS4 0.26 T1PJ055 0.55 
AC187 0.25 BC1S4LA 0.09 BFX85 0.32 11591 0.20 
AC187K 0.28 BC212 0.09 BFXB6 0 .30 2N3054 0.59 
AC188 0.25 BC212L 0.09 8FX88 0.25 2N3055 0 .52 
AD149 0.70 BC213 0.09 BFY50 0 .21 2N3702 0 .12 
A0 161 0.39 BC213L 0.09 BFY51 0.21 2N3704 0 .12 
A0161/2 0.90 BC237 0.10 BFY52 0.25 2N3705 0.12 
A0162 0.39 BC238 0.09 BFY90 0.77 2N3708 0.12 
AF124 0.34 BC307 0.09 BT106 1.22 2N5294 0.42 
AF125 0.35 BC327 0.10 BT108 1.22 2N5296 0.48 

1.95 AF126 0.32 BC461 0.35 BT116 1.20 2N5496 0.65 
1.95 AF127 0.32 BC478 0.20 BU105 1.22 2SA71 5 0.95 
1.95 AF139 0.40 BC547 0.10 BU10B 1.69 2SC495 O.BO 
1.30 AF239 0.42 BC548 0.10 BU124 1.00 2SC496 0.80 
0.80 AU106 2.00 BC549A 0.08 BU1 26 1.60 2SC1096 0.80 
0.70 AUla7 1.75 BC557 0.08 BU205 1.30 2SC1173 1.15 
0.25 AU,,0 2.00 BC558 0.10 BU208 1.39 2SC1306 1.00 
1.20 AU113 2 .95 B0131 0 .32 BU208A 1.5 2 2SC1307 1.50 
3.95 BC107 0.10 80132 0.35 BU326A 1.42 2$CI449 0.80 
1.65 BC108 0.10 80133 0 .40 BU526 1.90 25C1 678 1.25 
1.50 BC109B 0.12 B0135 0.30 MRF450A 2SCl945 2 .10 
2 .15 BCl40 0 .31 B0136 0.30 ".50 2SC1953 0.95 
1.50 BC141 0.25 B0137 0.32 MRF453 15.50 2SC1957 0.80 
1.80 BC142 0.21 BOl38 0.30 MRF454 23.50 2SCl969 1.95 
1.80 BC143 0 .24 B0139 0.32 MRF475 2.50 2SC2028 1.15 
0.70 BC 147 0.09 B0140 0.30 MRF477 10.00 2SC2029 1.95 
1.10 BCl48 0.09 BF179 0.34 OC71 0.40 2SC2078 1.4 5 
1.10 BC149 0.09 BFl80 0.29 R2008B 1.70 2SC2091 0.85 
1.25 BC157 0.12 BF183 0.29 R2010B 1.70 2SC2314 O.BO 
1.45 BC l 58 0.09 BFl94 0.11 R2540 2.48 3S0234 0.50 
0.B9 BC159 0.09 BFl96 0.11 TIP29 0.40 
1.35 BCl 60 0.28 BF197 0.1 1 TlP29C 0.42 
1.65 BC170B 0 .15 BF198 0.16 TlPJOC 0 .43 
2.20 
1.95 Many other items available 
2 .15 
1.70 Please phone send list for quote 
0 .85 Goods normally despatched within 24 hours 
2.45 
2.80 CALLERS WELCOME 1.9 5 
1.25 
2.95 
3.50 * Emranee on A227 50yds 

* Hours 1.95 Soulh of Meopham Green 
2.95 Mon.-Fri. 9.30-5.30 
2.75 Export enquiries welcome 
2.50 P. & P. SOp. Please add VAT. at 15% 
2.50 
2.75 * 24-HOUR ANSAPHONE SERVICE * 

NEW ANALOGUE METER WITH CONTINUITY 
ZZER AND BATTERY SCALE 

NEW HM 102 BZ 
SPECI FICA TlON 

0.2S, 1 , 2.S, 10, 2 S, l OO, 2S0, 1000 
vo l ts 2 0 ,000 oh m s/ volt. 

• AC Voltage: 0. 10, 2S, l OO, 2 S0, 1000vo lts 
10, 000 oh m s/volt. 

• Decibels: -20 t o +22dB 
• D C Cu rrent: o.SO, SOO)lA, o.S, SO, SOOmA 
• Ohmmeter : 0-6 Megohms in 4 ranges. 

3 0 ohms Centre Scale 
• Powe r Supply: O ne 1. SV size 'A' b alte ry Iincl ) 

Si ze & Weigh t : 13 S x 9 1 x 3 9 mm, 280g r. 

HM 101 POCKET SIZE IViUL TIIViETER 
SPECIFICATION 

D C & AC Voltage: 0.10, SO, 2S0, 1000 volts, 

Deci be ls: 
D C Cu r rent; 
Ohmmeter: 

Power Supply: 
S ize & Weight: 

2 0 0 0 o hms/vollS 
· 10 to +22dB 
0. 100mA 
0- 1 Megohm in 2 ranges. 
60 ohms Cen tre Scale 
O ne 1.SV size 'A' baltery l incll 
9 0 x 6 0 x 29mm, 929r. incl. battery 

batte ry 

ty discount for t rade on appl ication. Price £ S.SO 

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order. 

ARMON ELECTRONICS LTD. Access & Barclaycard accepted. 

Cottre ll House. 53- 63 Wembley Hil) Road. Wembley. M iddlesex HAg BBH, England VISA 

Te lephone 0 1-902 4321 13 lines) TELEX No 923985 Please allow l S days fo r delivery 
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I ~MARCHWOOD 
W 30A POWER SUPPLY UNITpart 2 

by NickAllen-Rowlandson BSc G4JET 
In the first part we looked at the theory behind the design 
of a high-current power supply and its protection circuits. 
In this part the construction of the unit will be outlined. As 
this project is intended for the more advanced constructor 
detailed instructions will not be given, indeed since a 
specially designed cabinet is available ready punched to 
accept all the specified components such instructions are 
not really needed. 

The control and overvoltage circuits are built on a sim­
ple printed circuit board which is bolted on spacers above 
the mains transformer. The wiring to this p.c.b. can be 
relatively small in size since only quite small currents are 
handled. 

Casework 
The case has been specially designed for this project by 

Newrad and is available from them ready drilled and 
formed but in "knocked down" form. Assembly is 
straightforward and should present no problems. The 
mains transformer is bolted to the base and front panel to 
increase the overall rigidity. With the mains transformer in 
place the unit is heavy and care must be taken when mov­
ing it around the bench not to trap your fingers under the 
sides. 

The two smoothing capacitors are mounted in clips 
bolted to the floor along with the bridge rectifier, which 
should be fitted with heatsink compound to help get rid of 
the heat to the case. The relay is also mounted in a plug-in 
base screwed to the floor. 

Heatsink 
The output transistors need to be properly mounted 

onto an efficient heatsink to ensure reliable continuous 
operation at anything approaching maximum current. The 
prototype used the T03 metal cased 2N3055 transistors 
and these are shown in the photographs and drawings. The 
plastic cased TIP3055s can also be used and are mounted 
on the same side of the heatsink as the current sharing 
resistors. Mica washers are used for both types. 

The drawing, Fig. 2.1, shows the method of assembling 
the heatsink and output transistors together with the 
resistors and thermal switch. Heatsink compound must be 
used to ensure good thermal contact between the heatsink 
and transistor bodies through the insulating washers. 

The heatsink extrusion used is available in different 
lengths and may need cutting to the required lengths to fit 
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The method of 
mounting the thermal 
protection switch 
onto the soft start 

resistor 

Fig. 2.1 

6BA 
I 
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the case. The heatsink extrusions must not cover the slot in 
the back of the case but are mounted just above the slot. 
Air is then forced out of the case by the fan and up over 
the heatsink fins. 

The fan is mains driven and is mounted in the roof of 
the cabinet together with an air filter. Air is drawn down 
into the cabinet by the fan and, as the only exit is via the 
horizontal slot under the heatsinks, the air is forced up 
over the fms to cool the output transistors. 

Power Cabling 
The main high-current wiring inside the unit must be 

carried out in a suitable gauge of wire. At least 4mm2 pvc 
insulated cable should be used and this can be obtained 
most easily from 4mm2 twin and earth mains cable. 
Suitable tags should be used to connect this cable to the 
capacitor terminals and it is also best to bind joints with 
thin tinned copper wire before soldering them. 

Testing 
Before switching on check and double check all your 

wiring and assembly work. With the current capability of 
the supply any fault is likely to be catastrophic, not to 
mention spectacular! 

Set R13, R24 and R28 fully clockwise, ensure that the 
REMOTE SENSE terminals are linked to the OUTPUT ter­
minals, fit a 3A fuse into the mains fuse holder and switch 
on. No output voltage should appear at the terminals until 
the PUSH TO START button is pressed when the voltage 
across the capacitor bank should slowly rise until the relay 
pulls in. When this happens the button can be released and 
the output voltage checked. Preset resistor R24 is rotated 
anti-clockwise to set the output voltage to 13·4V. 

Here we come up against a minor problem. The voltage 
specified for equipment depends upon its maximum 
current consumption. The output voltage of the PW 
Marchwood is preset, so, unless the voltage control is 

Remote 
terminat-

Load current Stabilised voltage 
(A) (V) 

Less than 6 13·8 
6 to 16 13 ·6 
16 to 36 13-4 
36 to 50 13·2 
Greater than 50 13 ·0 

8S6160 : Pt 1 : 1981 and tEe 489-1-1976 
Measurement for Radio Equipment used in the mobile services. Pt. 1. 

taken to a potentiometer mounted so as to be accessible 
from the front panel a decision has to be taken as to 
whether to set the voltage low or high or somewhere in 
between. The specified voltage for different current con­
sumptions is given in the table. 

Overvoltage Trip 
To set the overvoltage trip the output voltage needs to 

be temporarily increased to the level at which the trip is re­
quired to operate, usually about 15V. So increase the out­
put voltage using R24. Now slowly adjust R28 until the 
overvoltage trip fires and the relay drops out. Reduce 
the output voltage, restart the supply and slowly increase 
the output voltage until the trip again fires. Check the out­
put voltage when this happens and readjust R28 if it is not 
15V. Reset the output to 13 ·4V using R24. 

Current Limit 
The supply can now be tested on load. To do this 

properly you will need some form of resistive load which 
can be varied easily and is capable of loading the output to 
30A at 13·4V. In other words a total resistance of 0·440 
at 400W! The prototype was tested with a combination of 
resistive mats and an A vo Model 8 with a specially made 
and calibrated high current shunt. The shunt consisted of a 
length of 16s.w.g. copper wire the length of which was ad­
justed to reduce the meter deflection, with lOA flowing on 

o o 

(0+~ .lliJo "'~ 

. ~~~d'U C±Tr2b 

j R 6 R4 
1 +C2 

e[Q[)o -rn:::J. ~_ @ITr2e/Tr3b 

r----==;:;, 0: @ I Dl a 
-m::J-. 

,......,...,-----, .. =D=2=-le
rLJ ~ ~ @ I +~~?~~fted 

....Q![J- -#o:-!:!o: @.Tr3e 
--I<iirl..... I R18 -cs -...&...r-

e-{]D-e ~ @ I Dl k ~~.. .. . 
R28 RI3 @ I T51 Cs 0: Heat sink 

~ @~-+-TSI 

~ I 0: @ I +re~r:;,?~~t 
IWRM8201 LO ______ -I_-I::~~:J__I~ 

Fig. 2.1: Copper track pattern and component 
placement shown full size 
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* components 
i Resistors 

I' . Carbon Film tw 5% 

i' 

2 ·20 1 
1000 1 

.2200 1 
3300 1 
4700 1 
lkO 9 · 

1·8kO 3 
10kO 2 

2 ·5W Wirewound 
0 ·220 10 

100 2 

R5 
R17 
R14 
R9 
R16 
R6,7, 8, 10, 11,12: 15,23, 
30 
R25, 26, 29 
R3,27 

R18, 19,20,21,22 
(P~ralleled pairs) 
R31 , 32 

25W Aluminium-clad wirewound 
2·20 1 R4 

50W Aluminium-clad wirewound 
470 1 R2 

Top-adjusting cermet preset 
1000 1 R13 
lkO 2 R24,28 

Capacitors 
, Resin dipped ceramic 

10nF 6 
22nF 1 
O· lIlF 1 

Tantalum bead 
10llF 35V 

Electrolytic axial lead 
220llF 25V 1 

C5, 6, 10, 11, 12, 13 
C4 
C9 

C7 

C8 

Electrolytic, computer grade, high-ripple (23A) 
33000llF 40V 2 C2, 3 (RS 103-137) 

the lOA range, to about one-third of full scale (3A). 
Remember to multiply the meter readings by the scaling 
factor of your shunt and do not allow high currents to pass 
for longer than is necessary to take test measurements. 

With the supply loaded to just 30A adjust R 13 until the 
output current drops back to 30A. This sets the current 
limit level. 

Rear view of the case showing the filtered mains plug 
and heat sinks. The cover over the right-hand 

transistors has been removed 
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Semiconductors 
Diodes 

lN914 3 
1 N4002 2 
Red I.e.d. 1 
Green I.e.d. 1 
BZX61Cl0V 1 
Bridge 3.5A 200V·l 

Thyristors 
BT152 

02,3, 4 
06, 7 
01 
08 
05 
BR1 

CSRl 

Transistors 
BC109 
2N3055 

1 Trl 

Integrated circuits 
LM723 
MC3423 

Miscellaneous 

6 Tr2, 3, 4, 5, 6, 7 (see text) 

ICl 
IC2 (RS 307-890) 

Transformer 16V r.m.s. 43A r.m.s. (see text); Heat­
sinks 1·1 °C!W 152 x 130 x 32mm (2) ; T03 
mounting kits (6); Heatsink compound ; IEC 6A 
mains filter plug; Illuminated mains rocker switch 
d.p.d.t .; Mains push button switch s.p.s.t. 3A alter­
native action; Mains push button switch s.p.s.t. 3A 
momentary action; Fuse holder 20mm panel 
mounting; 6A 20mm quick-blow fuse ; Insulated ter­
minals 4mm black (1). red (1); Insulated terminals 
30A black (1), red (1) ; Fan 120mm dia 240V a.c. 
(RS· 509-226) with filter pads to match; Contact 
suppressor 250V a.c. (Rl/C1) RS 238-463 ; Relay 
Octal plug- in, 24V d.c. 4750 (RS 348-784); Com~ 
pact screw base for relay (RS 402-355) ; Printed cir­
cuit board; Case (see text); 4mm 2 copper w ire pvc 
covered (see text). 

The case is available direct from Newrad Instrument Cases Ltd., 
Tiptoe Road, Wootton, New M ilton, BH25 5SG. Tel: New Milton 
615774. Price £21 .00 inclusive. The mains transformer can be 
obtained from Hilton Transformers, North Causeway, W are ham, 
Dorset Tel: Wareham 5 1646. Price £21 ·50 inclusive. A ki t of 
semicohductOrs together with a p.c.b. is available from the author at 
19 Kings Avenue, Christchurch, Dorset. Price £20.00 inclusive . 

. 

When running the PW Marchwood at currents over 
about 5A the fan should be used and to prevent the surge 
from the fan tripping the protection circuits the fan should 
be switched on before starting up the supply. 

Electro-magnetic Compatibility 
The PW Marchwood has been thoroughly tested in­

cluding e.m.c. investigation and for this we would like to 
thank G8MCQ who is professionally involved with this 
type of testing. The results of these tests were as follows: 

IV r.f. 0·5 to 500MHz 
injected into mains input 

5V rJ. 0·5 to I50MHz 
injected into d.c. output 

IkV pulses, IllS rise, lOllS fall, 
injected into mains input 

No effects 

No effects 

No problems 

Since its construction the prototype has been used ex­
tensively with full legal power capability h.f. transceivers 
with no evidence of any regulation or tripping problems. 
The supply has also been used to power v.h.f. and u.hJ. 
equipment again with complete freedom from problems . • 

27 

www.americanradiohistory.com



In this World of darkness 
we must shine, 
Y ou in your small corner 
and I in mine. " 

In the winter of 1980 the visually handicapped radio 
amateurs and shortwave listeners of the UK had little or 
no access to the kind of written information which sighted 
amateurs could pick up in their local shops. If they were 
lucky they might have a wife or friend to read to them, but 
because of the technical nature of the hobby this often led 
to the reader becoming bored or confusing the amateur. 

Following a visit by G4MRB John Feeley to G3DRE 
Peter Jones and arising from the germ of an idea sown by 
G3KFE Paul Essery in the pages of the Shortwave 
Magazine, the first few editions of QTI (Questions of 
Technical Interest) were recorded. Late last year at the 
Granby Hall Exhibition it became a proper charity 
association and is now in the process of registering with 
the Charity Commission. QTI takes the form of three 
hours of readings from the technical pages of Practical 
Wireless, Wireless World, Shortwave Magazine, Radio 
and Electronics World, Ham Radio Today, Amateur 
Radio, Hobby Electronics and Sprat-the journal of the 
GQRP club, the editors of these magazines having given 
permission for us to present their material in tape form 
without charge and in many cases giving free subscrip-
tions. . 

The main emphasis is on the new and most interesting 
in equipment and electronic design ideas. Text and adverts 
are scanned and anything of use to the blind picked out for 
special mention. Circuits and projects are described by the 
point-to-point method, many of which have been construc­
ted using the Vero wirewrap system by our "readers". We 
also visit the shows. 

No charge is made for this service which operates from 
the spare bedroom of G4MRB. Every two weeks the mem­
bers send two C 90 cassettes in a post free pouch to QTI at 
79 Narrow Lane, North Anston, Sheffield S31 7BJ. When 
the tapes arrive they are placed in a fast duplicating 
machine and copies made from prepared master tapes 
before posting back to members. No charge is made for 
this service if a letter is sent to state that the "reader" is 
registered bl\nd when they first send tapes. 

The bulk of UK tapes are recorded on our behalf by the 
Rotherham Talking News team while overseas fast copy-
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ing is done at the home base. This is due to our out­
growing our copying capability. 

Our present UK membership is over 70 and via our 
agents in Australia (VK3BTL) and the USA (W4GH) we 
serve about 35 ,more overseas. Some overseas members 
prefer to send tapes to us direct to receive our "inter­
national" service (2 C90 each month). The "readers" are a 
mixed bunch of longtime s.w.l.s, newly licensed stations, 
some who have been blind from birth, and a few older 
amateurs whose sight has dimmed with the passage of 
time. Others have lost their sight in accidents. The service 
is also open to the physically handicapped but they must 
provide return postage. 

The master tapes are prepared each fortnight from a 
mixture of studio recordings, show recordings and con­
tributions sent in on tape. We have expanded to use two 
studios (bedrooms) now and the recording weekends make 
social gatherings for a good number oflocal amateurs who 
read from magazines, drink tea and eat G6DIZ's soup 
(famed all over South Yorkshire). 

Finance is a problem for all talking newspapers and 
ours is no different from the rest. We have to cover our 
share of the costs of Rotherham Talking Newspaper's 
equipment while postage and masters present a constant 
drain on funds. Having said this, we are very warmed 
by the response we have had from the amateur radio club 
member and traders who have provided in the past two 
years no less than four top quality tape decks and a £400 
fast copier. The existence of QTI owes much to the Elec­
tronics Industry and the generosity of many individual 
amateurs and clubs. We should like to end by thanking the 
people we have "touched" in the past and those we will 
"touch" in the future. 

QTI is QRT 73 
Diz and John Feeley (G6DIZ & G4MRB). 

JUST OUT! 
OUR GREAT NEW CATALOGUE 

Presented with a Professional Approach and Appeal to 
ALL who require Quality Electronic Components, 
Semiconductors and other Accessories ALL at realistic 
prices. 
There are no wasted pages of useless information so 
often included in Catalogues published nowadays. 
Just solid facts i.e. price, description and individua\ 
features of what we have available. But remember, 
BI-PAK's policy has always been to sell quality 
components at competitive prices and THAT WE 
STILL DO. 

We hold vast Stocks "in 
stock" for fast immediate 
delivery, all items in our 
Catalogue are available ex 
stock. 
The Catalogue is designed for 
use with our 24 hours "ansa­
phone" service and the Visa/ 
Access credit cards, which we 
accept over the telephone. 

To receive your NEW 1983 
SI-PAl< Catalogue, send 75p 
PLUS 25p p&p to:-
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Standard C110 hand held 
AT LAST we can give you 
details 

£139.95!! (inc. VAT + Carriage) 

The above unit is supplied complete with wrist strap, helical 
antenna + battery holder for either drycell or rechargeable 
batteries. 

Available from stock NOW 

Specification 

General 
Frequency: 
Frequency Steps: 
Size: 
Weight with battery: 
Operation Voltage: 
Batteries: 

144 -146MHz 
25/5 KHz 
65 x 167 x 32mm 
420gm 
5.5 -11VDC 
AA Drycell/AA Nicads 
or 
Nicad Pack CNB110 

Power Consumption: 20mA standby 

Receiver 

Sensitivity: 

Squelch sensitivity: 
Audio Output: 

Transmit 
Low Power 
High Power 

Max: 650mA Transmit 

-6dB at 20dB SIN 
-adB at 12dB SINAD 
-12dB 
600mW 

150mW 
See chart 

Type of Battery RF Output 
6-AA Duracells 2.5w 
6-AA Dry Cells 2.2w 
6-AA Nicads 2 w 
· CNB110 High Power Pack 3.5w 

Accessories 
6 x AA Nicads + Wall Charger 

. . . .... . ..... .... . ........... .. £12.50 
CLC110 Carry Case . .... . ... . .... £ 6.75 
12 Volt Car Adaptor ... . .. ....... £ 7.95 
CSA Base Charger (for CNB110) 

· CNB110 High Power Nicad Pack 

Special Features 
*BatterylSignal on receive/RF Powerl 

Meter 
*Meter illumination for night use 
*Automatic Tone Burst on repeater Shift 
*Compact size 
*large range of accessories 

400 EDGWAR E ROAD, 
LONDON W2 

01-7235521 Tlx 298765 

NEAREST TUBE: OPENING TIMES : 
9.30am-5.30pm Mon, Tues, Wed, Fri. 

9 .30am-1 pm Thurs. 
10am-4.30pm Sat. 

Practical Wireless, July 1983 

Please allow up to 
14 days for delivery 

EDGWAREROAD 
PADDINGTON 
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mllCROWAVE mODULES lTD 

QUALITY, ALWAYS AND GUARANTEED 

MML 144/30-LS 

OUTPUT MODES OF 
POWER OPERATION 

SSB 
FM 
AM 
CW 

PRICES (ine VAT) 

MML 144/50-S 

PRODUCT 

MML 144/100-S 

R.F. CONNECTORS 
VOX 

This advertisement represents a cross section of our extensive range of linear power amplifiers, 
currently available for the 144 and 432 MHz band. 

MML 144/30-LS : £69.95 (p+p £2.50) 
MML 144/50-S : £85.00 (p+p £2.50) 
MML144/100-S : £139.95 (p+p £3.00) 
MML144/100-LS: £159.95 (p+p £3.00) 
MML432/30-L : £99.00 (p+p £3.00) 

We offer the widest choice of superb quality. British made products. to suit virtually all transceivers. 
from hand·held to base station models. and provide guaranteed value for money as AlL OF OUR 
PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS -INCLUDING PA lRANSISTORS. 
A~hough cheaper amplifiers have appeared on the market. we seriously advise the potential buyer 

to consider the following points: . 
1 Has the company manufacturing the product been in business since 1969? 
2 Is the product manufactured solely in the U.K.? If not what happens when you need service 

facilities? 
3 Does the amplifier you are considering have a "realistic" power output specification? Be sure to 

check if the power rating is RMS or PEPI MML432/50 : £109.95 (p+p £3.00) 
4 Is the product fully guaranteed for 12 months - INCLUDING PA DEVICES? 

MML432/100 : £228.65 (p+p £4.00) If the answer to any of these questions is No. then you should telephone us immediately for help! 

PRODUCT 

MML 144/100-LS MML432/30-L 

R.F. CONNECTORS 
VOX 

MML432/100 

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

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

WELCOME 
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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 

Practical Wireless, July 1983 

www.americanradiohistory.com



Rad\O SPECIAL PRODUCT REPORT 

TRIO 
TS-430S 
Hf TRANSCEIVER 
When I saw the TS-430S advertised, I thought it was a lot 
bigger than it really is-photographs can be deceptive. It 
turns out to be a very nice little transceiver which has all the 
really useful features of a home-station rig built into a box 
small enough to use portable or mobile. 

The transmitter covers the amateur bands from 1·8 to 
29·7MHz, whilst the general coverage re(;9iver tunes con­
tinuously from 150kHz to 30M Hz with the option of band­
changing in 1 MHz steps or from one amateur band to the 
next. Two v.f.o.s with band/mode memory allow split­
frequency or cross-band operation . The tuning rate is 10kHz 
per revolution of the main tuning knob with 10Hz steps, or 
100kHz per revolution with 100Hz steps for rapid tuning. 
The 7mm-high blue fluorescent readout indicates true 
operating frequency in all modes with 100Hz resolution . 
Snipping an internal link can change this to 10Hz if required. 
The dial frequency can be locked at the touch of a button. 

An 8-channel memory remembers band and mode and 
gives a comprehensive range of facilities. These include : 1. 
recall channel with frequency/mode locked ; 2. Recall chan­
nel as starting-poirit for tuning, with frequency/ mode 
variable without changing memory contents; 3. Scan 
memorised channels in turn at a rate of about 1· 8s per chan­
nel; 4. Scan the frequency band between limits set by the 
contents of memory channels 6 and 7 ; 5. Channel 8 has 
separate transmit and receive memories and can be used for 
split-frequency or cross-band working. A lithium battery 
gives about 5 years continuous memory back-up. 

When using either of the scan modes, the scan does not 
stop on receipt of a signal. You have to press a HOLD button 
to stop the scan, and on the band-scan mode the tuning can 
then be adjusted by means of the main dial. 

The TS-430S incorporates the usual Trio IF SHIFT control, 
which is a great help in suppressing interfering signals from 
adjacent channels. There is also a very useful audio notch 
filter which to my mind has just about the right charac­
teristics. Many audio notch filters are so sharp that it's dif­
ficult to adjust them onto the interfering signal. An unusual 
feature is the SQUELCH control, operative on all modes, and 
great for a quiet life when standing by for asked! 

Running quickly through the other features, starting at the 
left-hand side of the front panel, there is provision for a scan­
ning microphone, and low-impedance headphones with 
either mono or stereo jackplug fitted . Manual and VOX send­
receive switching is provided for voice and c.w. modes, with 
VOX gain, delay and anti-vox presets recessed into the 
transceiver top panel. An a.f. speech processor with fixed 
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Trio's attractive new styling incorporates "s" meter, 
frequency and memory channel indicators within a 

single window 

level gives a reportedly worthwhile increase in " punch" on 
OX contacts without too badly affecting speech naturalness. 

The "S" meter can be switched to monitor either p.a. 
stage current or a.l.c. operation when on transmit. The a.l.c. 
is very effective, limiting the output level to a safe maximum 
without generating nasty spurii eve'n if you grossly over­
modulate or turn up the carrier level too far on c.w. 

The NAR!vVIDE switch can select different Lt. filters, which 
are available as options. These include 500Hz or 270Hz 
filters for c.w., and a 1 ·8kHz filter for s.s.b. There is also a 
6kHz filter option for a.m. but this is not switchable. The 
transceiver tested had only the standard 2 ·4kHz filter fitted 
for . all modes. In conjunction with the IF SHIFT control this 
basic configuration is adequate for c.w. and s.s.b., though 
the serious c.w. operator would want to try one of the 
narrow filters . On a.m. it's a different story, and if you want 
your TS-430S to double as a broadcast-band OX receiver 
you ' ll certainly need the 6kHz filter. All bandwidths are 
-6dB , incidentally. 

Below the frequency readouts are I.e.d. indicators for ON 

AIR, F. LOCK, F. STEP, RIT and NOTCH, and flanking the readout 
are v.f.o. indicator lights and a display of memory channel 
selected. 

The only other front panel item not already mentioned is 
the noise-blanker. This is quite effective on impulse noise 
like passing motor-bikes, but not generally much help with 
the "Woodpecker" . One control on the top panel I forgot to 
mention is a speed adjustment for the band-scan function . 

On the back panel is a large heatsink with a reasonably 
quiet, thermostatically controlled fan . The power lead sup-
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* test measurements 

TRANSMITTER 

Outputs in A1A mode: (13·8V supply) 

32 

Max F S 
Harmonic Out-

( Spurious . . puts dBc) 
Freq. Output Ic Outputs 

(MHz) (W) (A) 2nd 3rd 4th 5th (dBc) 

1 ·81 95 15 -47 - 57 - -45 -62 
3·51 105 14 -46 -55 -46 -63 -60 
7 ·01 110 15 -47 -57 -67 - -54 

1 O· ~ 1 110 12 -62 -44 - -69 -55 
14·01 110 12 -65 -41 - - -50 
18·11 105 12 -A8 -56 - - - 55 
21·01 105 13 -52 -63 - - -61 
24·91 100 14 -53 -65 -66 - -52 
28·01 95 12 -62 -66 ~70 - -59 
29 ·01 95 12 -61 -61 - - - 54 

Maximum output at 14·1MHz: 

Mode 

A1A 
J3E 
A3E 

Carrier suppression: 
Unwanted sideband 

suppression: 
3rd Order i.m.d.: 
Frequency stability: 

Frequency setting 
accuracy: 

Speech processor 
compression: 

Test equipment used: 

Final 
Stage 
Ic(A) 

12 
12 

8 

Power 
Out 
(W) 

110 
110 

50 

65dB relative p.e.p. 
70dB (1 kHz tone at 
14MHz) 
33dB below p.e.p. 
Within 50Hz during 
first 3 hours 

±4 parts in 106 

20dB max. 

2017 and 2019 signal generators, TF2370 spectrum 
analyser, 2435 frequency meter, TF2304 modulation 
meter, TF2337 A distortion meter, TF2005R two-tone 
generator, TF893A power meter, all by Marconi In­
struments; Bird model 43 power meter; Tektronix 
2215 oscilloscope. 

RECEIVER 

Sensitivity: 

Input e.m.f. (IlV) for 
10dB (S + N)/N Input e.m.f. 

Freq. (IlV) for 
(MHz) A1A/J3E A3E S9 (J3E) 

1·81 0 ·23 0 ·28 85 
3·51 0·25 . 0·26 100 
7 ·01 0·27 0·31 120 

10· 11 0·20 0 ·25 80 
14·01 0·21 0·24 80 
18· 11 0·25 0·26 105 
21·01 0 ·24 0·26 110 
24·91 0·31 0 ·35 150 
28 ·01 0·30 0·35 150 
29·01 0·24 0·28 110 

"5" Meter calibration: (At 14·01MHzu.s.b.) 

Reading 

, 

S1 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 

+20dB 
+40dB 
+60dB 

Image rejection: 

I.F. rejection: 

Receiver 
tuned to 
(MHz) 

29 ·700 

8·820 
8·825 
8·900 

Input required 

IlVe.m.f. dBIlV 

3·5 11 
5·5 15 
8 18 

11 21 
16 24 
22 27 
35 31 
50 34 
80 38 

340 50 
2 ·6mV 68 
20mV 86 

Better than 85dB 

Input I.F. 
Signal rejection 
(MHz) (dB) 

48·055 86 
(1st i.f.) 

8·830 
70 
66 

(2nd Lf.) 102 

Selectivity: IF SHIFT control centred, 
MODEA 1A: 2·6kHz (-6dB); 

6kHz (-60dB) 
RIT: -1·2kHz!+1·5kHz 
AGC: Output change for 11 5dB 

input change, relative to 8!!V 
threshold: 0·5dB 

RF attenuator: 21 dB at 1·8MHz 
19dB at 29MHz 

Audio notch filter: 18dB approx. at 1 kHz. 
Tunable 300Hz-2·6kHz 

Audio output: 1 ·5W into 80 with 9% t.h.d. 
for 1·251lV input at 14MHz 
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* specifications 

TRANSMITTER 

Frequency coverage: 

Types of emission: 

Power input (final): 

1·S,3·5, 7, 10·1,14, 
lS ·07, 21, 24 ·S9 and 
2SM Hz (160, SO, 40, 
30, 20, 17, 15, 12 and 
1 Om) amateur bands 
A 1 A (c.w .). J3E (u.s.b./ 
I.s.b.). A3E (a.m.), 
F3E (f.m.)* 
A 1 A: 200W d.c. , 
J3E: 250W p.e:p., 
A3E: 60W 

Carrier suppression: Better than 40dB 
Unwanted sideband:. Better than -50dB 
Harmonic radiation: Better than - 40dB 
Maxir:num deviation (F3E): ±5kHz 
Antenna impedance: 500 unbalanced 
Microphone impedance: 5000-5kO 

GENERAL 

Power requirements: 13·8Vd;c. ±15% 
negative ground. 

Dimensions: 
Weight: 

1 ·2A receive, 20A 
transmit (approx.) 
96 x 270x 275mm 
6·5kg 

plied with the equipment is a heavy 4-core with leads 
paralleled at each end and a 20A fuse in the positive line at 
the supply end. Despite its substantial construction the 
2 Am lead drops half a volt at full load, a point to be remem­
bered when operating mobile from a nominal 12V battery 
off-charge. 

Besides the usual antenna , earth, key and external I.s. 
connectors, there are DIN sockets for v.h.f./u.h.f. transverter, 
linear amplifier, and remote operation which allows use with 
a second receiver or a separate receiver antenna, or as a 
second receiver. Details of how to use these facilities, plus 
connections for a.f.s.k. or SSTV operation, are given in the 
instruction manual. 

Apart from the options mentioned already, there is an f.m. 
unit available for use on the 28M Hz band or with trans­
verters. We were not able to test one of these. 

A tilt-bail foot is fitted which can raise the front of the 
transceiver for a more convenient operating angle in the 
desk-mounted mode. For mobile use an optional mounting 
kit for under-dash or tunnel fitting is available. 
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RECEIVER 

Frequency coverage: 150kHz- 30MHz ' • l 

RIT range: More than ± 1 kHz 
Sensitivity (min): 

Mode <500 
kHz 

A1A/J3E 11lV 
A3E 131lV 
F3E" 

I mage rejection: 
I.F. rejection: 
Selectivity: 

Input for 10dB (S + N)/N 

0·5- 1·8 
MHz >1 ·8MH?: 

41lV 0·251lV 
40llV 2 ·51lV 

0·41lV (12dB SINAD) 

Better than 70dB (>l·SMHz) 
Better than 70dB(>1 .. 8MH,z) 

Mode -6dB -60d8 

A 1 A/J 3 E/A3 Et 
F3E* 

2 ·4kHz 
15kHz 

4 ·4kHz 
32kHz 

t Narrower filters for A 1 A or J3E, and 
a wider filter for A3E, are available as oPtions. 
*Option. 

Frequency stability: (After 1 min. war~-u~) " 
Within ±200Hz in first 
60 min. 

Frequency accuracy: 

Audio output: 

Final Impressions 

Within ±30Hz every 
30 min. thereafter. 
Better than ±30 parts '" 
in 106 from 0° to . 
+50°C. " . 
Better than 10 parts 
in 106 

More than l ·,rpW into 
SO for 10% t .h.d. l 

(Permissible load 
4-160). 'it · 

The TS-430S has proved very easy to use, the only 
feature needing serious handbook reading being the 
memories. Reports from distant stations have all been com­
plimentary. Receive performance is good (apart from the 
very limited a.m. bandwidth mentioned previously). The in­
struction manual is a bit fragmented, with how-to-use-it in­
formation split between the "Controls" and "Operation" sec­
tions, but it also includes installation recommendations and 
a full set of circuit diagrams, together with photographs 
identifying the main units. Components are labelled on the 
p.c.b.s. 

The Trio TS-430S in its basic form as tested costs approx­
imately £740 including VAT. It is available from Lowe Elec­
tronics, Chesterfield Road, Matlock, Derbyshire, D,E4, 
5LE, telephone Matlock (0629) 2817 etc., to whom our 
thanks go for the loan of the review model, and from their 
branches and agents in the UK. 

Geotf Arnold 
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, , 
--PW Severn--
ORP-7MHz Transceiver 
PART 3 

We have looked at the construction of a direct conversion 
receiver with a v.f.o. on the 7MHz band. Such receivers 
have the advantage of being easily convertable to 
transceivers because the same oscillator can be used to ex­
cite the transmitter chain. My general view of transceiver 
construction is that when the receiver is built and working 
well ... "You've cracked it". The addition of the transmit 
circuitry is simple compared with the task of producing a 
worthwhile receiver on the amateur bands. 

There are many "myths and legends" and not a few 
hard luck stories about attempting to build a solid state 
transmitter. Some constructors spend hours studying the 
theory of r.f. techniques, others build the boards with their 
fingers crossed-not easy. But no amount of studying, 
whether it. be of the latest learned text or the entrails of a 
small mammal, can beat finding a tidy little circuit which 
works well and sticking with it. The circuit I offer for the 
transmitter section of the PW 'Severn' is just that sort 
of circuit. I have used it in several transmitters and 
transceivers (such as Ben:" The Little Transceiver for 
lOMHz, Short Wave Magazine Jan-Feb, 1982), with 
success in every case. 

The transmit section of the PW'Severn' is genuine QRP 
in that it runs about 2 watts d.c. input which can be sur­
prisingly effective on the band. The p.a. transistor is un­
critical with several types of inexpensive devices offered as 
alternatives. For the Radio Amateur who wishes to sample 
QRP operation but use his existing receiver, the transmit 
board from this section, with the v.f.o. from Part 2, could 
make a useful first QRP transmitter. A simple method of 
doing this is discussed at the end of the article. An 
operator using just a couple of watts of homebrewed r.f. 
power cl\Il command great respect from his fellow 
amateurs on the band. Why not try it? 

The Transmit Board 
The transmit board is shown in Fig. 3.1. It is a three 

stage tuned power amplifier running some 2 watts d.c. 
input to the fmal stage. The pre-driver, Tr 1 0, and driver 
stage, Tr 11 are both keyed in a common 12 volt line. The 

Rev. G.C. DOBBS G3RJV 

final amplifier is capacitive coupled, via C38 into a fixed 
pi-network. This output circuit is something of a com­
promise but with Tr 12 at about 2 watts input the 
L9/C39/C40 network is near enough to 50 ohms im­
pedance in and out. The network could be tunable but over 
the 100kHz excursion of the 7MHz band the bandwidth is 
adequate and the output appeared flat over the whole c.w. 
section of the band. Several devices could be used for Tr 12 
and the individual constructor may find access to several 
reasonably or lowly priced transistors for the p.a. A whole 
variety of devices were tried in the prototype, perhaps the 
best being a completely unknown surplus type. Excellent 
results were had from the following: 2N3553, BL Y33, 
2N4427 and BSX61. Slightly less output was obtained 
from: 2N3866, BFY51 and some examples of the 
2N3053. 

Both the pre-driver and driver stages are operated in 
Class A. It would be quite possible to use one higher gain 
stage but this method has several advantages. Less gain 
per stage seems to ensure stability for the little extra cost 
involved. The additional linearity is also useful, for 
although the transmitter is for c.w. a driver run at satura­
tion still appears to behave in a linear fashion for spurious 
products and all the " nasties" slip through with relative 
ease. Two lower gain stages which are tuned also make a 
single pi-network acceptable in the output of the p.a. 

The p.c.b. layout and component layout are shown in 
Fig. 3.4. The board is compact but no problems appeared 
with this layout. The method of construction was the old 
faithful of building the board a stage at a time and testing 
as the work progressed. The only test equipment that is 
essential is a simple r.f. probe which can be used with a 
multimeter. The circuit for the r.f. probe is shown in 
Fig. 3.2. This can be built on a piece of scrap p.c.b. or 
Veroboard. Ideally, it should be in a screened case 
although this is not vital if the leads to the meter are 
screened. The probe may be a short length of stiff copper 
wire. If the constructor does not already have an r.f. probe 
it is probably a good idea to spend a little time and build it 
up as a respectable unit. Such probes can make a very 
useful addition to any amateur workshop. The probe is 
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Fig. 3.2: A simple r.f. probe suitable for use in aligning 
the transmitter board 

plugged into a multimeter which is then used on a low 
voltage scale, or in cases of very low r.f. measurements a 
d.c. current range may be used. The reading is of the peak 
rJ. voltage present at the probe tip. Lack of screened leads 
to the meter can give spurious readings through rJ. pickup 
in the meter leads. 

The first stage, TrIO, is built as shown in Fig. 3.4. The 
output tuned circuit, L6 and C33, should tune the 7MHz 
band without problems. L6 is wound on a N eosid 28-511-
35 toroid with the main, centre tapped, winding taking up 
almost the entire length of the toroid. These are available 
from Neosid Small Orders, PO Box 86, Welwyn Garden 
City, Herts, AL 7 lAS, who can also supply the other 
wound components as a kit costing £4 inclusive. Although 
not really variable the inductance of coils wound on 
toroids can, in practice, be altered a little by opening or 
closing the spacings between the turns. C33 is a Mullard 
type semi-airspaced trimmer. 

The stage can be tested by running a screened lead from 
the v.f.o. (Part 2) to the input of the board and applying 
the 12 volts required for TrIO. The r.f. probe is connected 
to the output link winding of L6. It should be possible to 
peak the r.f. output from L6 using the trimmer C33. Tune 
the vJ.o. to somewhere in the centre of the c.w. sector of 
the band. If C33 fails to give a peak then the tuned circuit 

* components 
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is pr:obably not on frequency and could be amended by 
altermg the number of turns on the main winding of L6. 
This should not be necessary with the values as given in 
the Table. 

The driver stage, Trll, is then built and tested as above 
with the r.f. probe on the output of L 7. The p.a. stage is 
very simple with a homemade r.f. choke providing the 
collector load. The fastidious could even buy a IOOIlH rJ. 
choke. The only critical capacitors in the transmit board 
are those used in the pi-network. C39 and C40 ought to be 
good quality silver mica types. There is little point in 
generating a little decent rJ. to lose it in the output filter. 
The miniature dipped ceramic capacitors, very attractive 
though they look, usually give problems even with the 
small amount of rJ. power used in this type of circuit. 

The p.a. stage needs a load on the output before it is 
tested. Small transistor p.a. stages are not the destructive 
test beds for devices that some believe, but Tr 12 does re­
quire a small heatsink and a 50 ohm termination. For test 
purposes a couple of 1 watt 100 ohm carbon resistors in 
parallel will do the job. The r .f. probe can then be used to 
test the output of the whole board. If the constructor has 
an r.f. power meter which incorporates a 50 ohm load the 
actual rJ. power can be measured. 

There are many myths about the instability found in 
transistor p.a. circuits. This little board gave no such trou­
ble. Some constructors slip little ferrite beads onto the 
transistor base lead; not only was that not required for this 
board but the prototype was built with a bulky transistor 
holder for Tr 12 so that various devices could be tried and 
it still behaved itself. Note that the p.a. is switched on the 
whole time during transmit with the driver stages being 
keyed. If the p.a. gives r.f. output with the driver stages 
keyed ofT, then you have got problems ... I have used 
this circuit, or ones like it, in several transmitters and 
found it most forgiving. 
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The Change-Over and Sidetone Board 
The control functions for the PW 'Severn' are perfor­

med by the circuitry shown in Fig. 3.3. The key controls 
two d.c. switching transistors, Tr14 and Trl5. These are 
pnp devices and in fact any suitable silicon transistor 
capable of handling the current to the driver stages on the 
transmit board . could be used. As the driver stages are 
keyed in the 12 volt line, Tr14 provides the required 12 
volts switched on and off by the key. The 12 volt line 
could be keyed directly but that would result in a key "live" 
on both sides. Transistor Tr 14 allows the more conven­
tional approach with one side of the key connected to 
ground. Tr 15 switches Tr 16 via a time delay circuit con­
trolled by R46/48 and C47. When the key is closed Tr15 
actuates Tr 16 to switch the relay RLA. On releasing the 
key the relay is held in for a time, governed by the decay 
of C47. This time can be adjusted with R48. The slight 
delay in RLA returning from the transmit to the receive 
position ensures that RLA does not clatter in and out with 
the keying action, but when a pause in keying occurs, it 
returns to the receive state. This provides " semi-break in" 
so that when a pause occurs in the keying, depending upon 
the setting of R48, the transceiver returns to the receive 
mode. 

Resistors R44 and R45 with C44, 45 and 46 provide a 
degree of shaping to the keying action to round off what 
could be a very sharp and click prone switching action. 
The diodes D7 and D8 hold the emitter up from ground by 
around 1·4 volts as a safeguard against any leakage 
current in Tr 16 holding in the relay when Tr 16 is switched 
off. Diode D9 acts as a spike suppressor when the field in 
the relay coil collapses-remember the old induction coil 
at school? 

The relay RLA may be any small relay capable of 
reliable hold-in with 12 volts d.c. and having two sets of 
change over contacts. The prototype used a small plug in 
relay bought on the surplus market with a coil resistance 
of 185 ohms. A suitable type is made by RS Components 
with a coil resistance of 205 ohms designed for p.c.b. 
mounting. The relay switches over the antenna from 
transmit to receive and switches in a 12 volt transmit and 
a 12 volt receive line for circuit board control. 

Most c.w. operators do not enjoy "deaf keying" and like 
to hear their Morse as it is being sent. The simplest method 
is to key an audio oscillator to follow the transmitter, 
usually called the sidetone. The sidetone circuit is shown in 
Fig. 3.3 as the circuitry around Tr 13. Any simple audio 
oscillator will serve the purpose, this one being a unijunc­
tion relaxation oscillator. What a lovely little device the 
unijunction is for such applications; normally used in pulse 
circuits, it just loves to oscillate! The circuit around Tr13 
is the basic unijunction sawtooth oscillator with R43 and 
36 
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Fig. 3.3: Circuit diagram of the change-over and 
sidetone generator 

C42 providing the time constants which govern the fre­
quency of oscillation. Their values were chosen to give a 
note of some 800Hz with a typical TIS43. This may vary 
with some examples of the device but the desired note can 
be adjusted with variation of R43 and C42. The output is 
developed across R42 and fed directly to the phones 
socket on the receiver via C41. The level can be adjusted 
with variation of R42. A whole range of unijunctions 
could be used for Tr13. The UT46 and E5557 directly 
replace the TIS43 but the 2N2646, 2N4891 and 2N4871 
could all be used although they have different lead connec­
tions. 

The p.c.b. and layout for the Control Board is shown in 
Fig. 3.5. In the prototype the relay was omitted from the 
board. This was to allow a range of relays to be used, as 
these are probably best bought as surplus items and may 
differ in mounting detail. In the prototype the relay was 
simply attached to the bottom of the case, close to the 
board, and held in place with Blu-tack. We amateurs can 
be a sophisticated lot. The board layout allows for C47 
being a tantalum bead type and R48 an horizontal preset 
but doubtless a small electrolytic would fit the C47 space 
and a vertical type could be used for R48 with leads to 
mate it to the board. 

The two d.c. switches, Trl4 and Trl5, are best built 
first and tested to see if keying does put 12 volts onto their 
collectors. The relay control circuitry around Tr 16 can be 
added and tested. R48 should give a fair degree of control 
in the rate of fallout for RLA. The sidetone oscillator, 
Tr 13, is then built and may be tested by connecting a pair 
of headphones between the output of C41 and ground. 
Any required adjustments of the pitch of the note can be 
made using R43 and C42. 

The Metalwork 
As with any amateur radio project almost any type of 

housing can be used and the constructors' own ingenuity 
can come to the fore in the casework. But, if like me, you 
are reduced to a vice, a power drill and a few flies when 
case making, it is easier to use a ready-made housing. The 
author's prototype was built in a ready-made case as 
shown in the photographs. This measured some 127 ~ 102 
x 171mm and was obtained from Minfford's of Sun 
Street, Ffestiniog, Gwynedd, LL41 4NE. Minffords stock 
a whole range of inexpensive cabinets and cases for 
amateur use and will supply their cases by post. The photo 
in Part 1 showed the front panel layout which includes the 
r.i.t. control and s.w.r. meter which are discussed in the 
final part of this article. 
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Fig. 3.4: (Above) copper track pattern and component placement for the transmit board shown full size. 
Fig. 3.5: (Below) the copper track pattern and component placement for the changeover and sidetone board 

shown full size. The photograph shows a completed sidetone and changeover board 
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--PW'Severn'-' -
The back panel shows the required termination from the 

transceiver. A standard tin jack socket was used for the 
headphones and the other terminations were all made us­
ing the inexpensive phono sockets. These are so cheap that 
they have become standard in the G3RJV shack. Other 
connectors, especially those designed for coaxial cable, 
can be very expensive and phono sockets perform very 
well at low levels of r.f. on the short wave bands. Some 
may think it odd to use the same type of socket for the 
supply line, the key and the antenna but if they are labelled 
clearly, no accidents should occur. The front panel con­
tains all the controls plus small Le.d.s for indicating 
TRANSMIT and RECEIVE. These can be labelled or a red and 
a green type can be fitted. 

Opinions vary as to the best methods for the amateur 
constructor to obtain an acceptable front panel fmish. For 
the PW 'Severn' I used my common method of adding a 
false front made from tinted card. When the panel is 
drilled it is covered with a layer of thin tinted card, or 
white if you wish. A sharp marking knife will cut out all 
the holes required in the card. Marking is simple using 
Letraset rub down letters or perhaps a Rotring Pen if 
available. To give the final finish the whole front is covered 
with a layer of transparent sticky backed plastic film. This 
is commonly sold in stationery stores for covering books. 
The controls are thtm added. This method produces a neat 
front which will wipe clean and does not have the 
problems of coverage and chipping found with the com­
monly used car paint sprays. 

The method of mounting the circuit boards in the case 
is seen in the photos. The v.f.o. is housed in a small 
screened box and this is mounted on its side in the centre 
of the case. As the tuning knob is placed in the centre of 
the front panel, some small standoffs will be required to 
raise the box to the correct height. These need to be very 
sturdy and four are required so that the box is rigid in use. 
The receiver board is mounted vertically to the left of the 
v.f.o. box, with the optional a.f. filter coil glued to the 
bottom of the case. The transmit board and control board 
are also mounted vertically. They are to the right of the 
v.f.o. box mounted long side up. Small angle brackets are 
required to give this vertical flXing although it is possible to 
solder large solder tags to the ground plane portions of the 
p.c.b., bend the tags 90 degrees and use these with a 6BA 
bolt. 

The tuning rate of the v.f.o. is controlled by a small in­
Ime epicyclic drive. The method of fixing this is shown in 
the picture. The drive mates to the tuning capacitor shaft 
leaving the v.f.o. box. Such drives have one or two lugs 
which flX the drive rigid to the v.f.o. box. The bolts re­
quired for this will have to be quite long and are best run 
through standoffs for rigidity. A circular scale is added to 
the reduced speed collar which is the front of the main 
body of the drive. Any stiff material will serve the purpose: 
tinplate, plastic or even stiff card. Some drives have a 
mounting plate for a scale bur if not, the scale can be 
Superglued to the collar. I have mounted such scales using 
a Terry Clip fastened to the back of the scale, which is a 
tight fit on the collar. Once mounted the scale can be 
calibrated through the little front panel window with faint 
pencil marks, listening for the v.f.o. on an existing receiver. 
The whole lot is then dismantled and the scale properly 
marked, perhaps with Letraset. It is worthwhile spending 
time on an attractive scale which can make all the dif­
ference to the finished transceiver. The window can have a 
Perspex cover. Notice that the prototype has different 
sized mounting feet on the front and back to give the tilted 
back effect so popular in modern equipment. 

Using the Transmitter With an Existing 
Receiver 

Some constructors may prefer to build the transmitter 
alone and use it with the station receiver or the receive por­
tion of an existing transceiver. In which case the control 
board need not be built. The main problem is that the v.f.o. 
in the PW 'Severn' remains on the whole time and it is not 
a good idea to switch it off when on receive. This will cer­
tainly result in instability. Leaving the v.f.o. on the same 
frequency as the receiver will result in a signa1.being pre­
sent the whole time, so the easiest way to overcome this is 
to shift the frequency of the v.f.o. each time the receive 
state is required. 
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Fig. 3.6: The small offset circuit 

A small offset circuit that will do just that is shown in 
Fig. 3.6. A capacitor and diode are mounted inside the 
v.f.o. box across the tuned circuit of the oscillator stage. 
When 1.2 volts is applied to the circuit the frequency of the 
v.f.o. will move out of the range of the receiver. This addi­
t~0!1 must be done with care to maintain v.f.o. stability, but 
rIgIdly mounted and decoupled with the r.f. choke and a 
leadthrough capacitor as shown, stability should remain. 
Now the transmitter can be used and when the receiver 
come.s into operation the 12 volts applied to this circuit 
puts It out of the bandpass. Should the note still be heard 
then C48 can be increased. Arrangements will have to be 
made to enable the receiver to come on without the offset 
when the transmitter is being netted to a station. 

A changeover manual switch could be used for this 
method of operation, but a simple electronic changeover is 
much better. 
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Fig. 3.7: Electronic changeover circuit 

The circuit shown in Fig. 3.7 represents about the sim­
plest possible electronic method of interfacing a transmit­
ter and receiver without a mechanical switch. It originally 
appeared in SPRAT, The Journal a/the G QRP Club. The 
transmitter and antenna are directly connected, with the 
receiver connected to the antenna via a small capacitor. 
Two diodes protect the receiver front end by limiting the 
amount of rJ. that can pass to the receiver. So simple yet 
quite effective. The capacitor may require ~djustment as it 
needs to be a small value. Ideally it should be just high 
enough not to impair the sensitivity of the receiver and not 
so high as to cause too much rJ. leakage from the output 
to the receive on transmit. Obviously this does not mute 
the receiver and the signal will be very loud, but it is a sim­
ple matter to turn down the receiver audio gain control 
and use a reduced audio output to monitor the keying. 

A completed transmit board is shown above. The 
mechanical construction is shown at the top of the 

next column with a completed v.f.o. below 

Coil Turns Wi re Former 
s.w.g. 

L6 16+16 28 Amidon 
3 24 (pvc) T50-2 

L7 32 28 or 
3 24 (pvc) Neosid 

L9 14 22 28-511-35 

L8,11 10 32 Ferrite bead 

Readers who intend to operate the PW 'Severn' 
should be in possession of the appropriate licence 
issued by the Home Office to those who have passed 
the City and Guilds Radio Amateurs' Examination. 
Details may be obtained from: The Home Office, 
Radio Regulatory Department, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SEt SUA. 
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The PW 'Severn' is now complete in its basic form and 
a useful little transceiver it is too. The final part of this 
article will describe some extras for the project and say 
something of the techniques of low power operation with 
such a transceiver. 
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I Plessey Semiconductors SL6700-Part 2 , 

We continue with more applications for the SL6700 

CW Only 
If the SL6700C is required fcir C.w. only reception, the 

circuit of Fig. 5 may be used which avoids the use of the 
SLl62 1. 

Broadcast Receiver 
The SL6700C may also be used as the signal frequency 

and i.f. stages of a broadcast station receiver, a typical cir­
cuit being shown in Fig. 6. 

Capacitors C 7 and C 15 form the tuning capacitance, 
Ll normally being a ferrite rod antenna, although an ex­
ternal antenna wire could be used if desired. 

The components which determine the oscillator fre­
quency, L2/C 15, trimmer C 14 and series padder capacitor 
C 13, must have values selected such that the oscillator cir­
cuit resonant frequency tracks reasonably closely to that 
of the antenna circuit. In other words, the 1.0. frequency 
must always exceed the antenna circuit resonant fre­
quency by approximately 455kHz (i.e. by the i.f.). Stan­
dard coil systems are available which provide this tracking 
with suitable tuning capacitor values. 

An extra transistor, Tr 1, is required for the oscillator 
circuit, but this can be almost any small signal npn type 
such as a BC 107, BC 108, etc. If desired for circuit sim­
plicity and economy, the filter FL2 may be replaced with a 
l00pF capacitor, but there will be some degradation in the 
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Fig. 5: A c.w. only receiver i.f. strip 
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adjacent channel selectivity. If a well-filtered +5V supply 
line is available (possibly from a voltage regulator device), 
the components R3 and C 11 may be omitted. 

It may be noted that the input signal from L 1 and the 
1.0. signal are both fed to the double balanced modulator 
block. The output from this block at pin 8 is fed through 
FLl to the input of AMP 1 (Fig. 1) at pin 18, before 
passing through FL2 to the input of AMP 2 and then from 
pin 6 through FL3 to the demodulator input at pin 13. 
The audio output is taken from the demodulator output at 
pin 15 through d.c. blocking capacitor CS. 

Plessey Semiconductors state that the SL6700C is es­
pecially suitable for broadcast reception applications, 
since its high linearity and low distortion permit high 
quality audio signals to be obtained-although a.m. 
signals can never be expected to rival f.m. reception as 
regards quality of reproduction. The circuit also otTers the 
advantage of requiring a relatively small number of com­
ponents and can be constructed in a very small enclosure 
at low cost. Obviously the output from the circuit of Fig. 6 
must be fed to a power amplifier stage or at least an 
earphone amplifier. 

The delayed a.g.c. system is not employed in this 
receiver and is left disconnected. If it is wished to extend 
the frequency coverage to the h.f. bands, Plessey Semicon­
ductors suggest the addition of an SLl610C signal fre­
quency amplifier, placed between the antenna and the in­
put to the SL6700C at pin 7. This extra stage will not only 
improve the sensitivity by a useful amount, but the extra 
tuned circuit used to couple it to the SL6700C will provide 
extra image frequency rejection. In such a circuit resistor 
RI, from pin 1 to ground, should be omitted and a IkO 
potentiometer connected between pins 1 and 2, retaining 
Cl between pin 1 and ground. Alternatively a 3300 
resistor may be used instead of a variable resistor between 
pins 1 and 2. 

TABLE 2 

Para mater 455kHz 1·4MHz Notes 

Carrier 50dB 4BdB Relative p.e.p. 
Suppression 
3rd order -40dB -40dB Relative to each tone 
i.m.d. of a 2 tone signal. 

with separations down 
to 50Hz 

2nd order -43dB -38dB as 3rd order 
i.m.d. 
Output Lavel 200mV p-p 200mV p-p in BOOn load 
Carrier Lavel 50mV 50mV r.m.s. 
Audio Level 30mV 30mV r.m,s, input to SLB700 

pin 7 
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Fig_ 6: A simple broadcast station receiver without the 
audio output stage 
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Remote Control 

The circuit of Fig. 7 has been designed for remote con­
trol applications in which a signal from a remote control 
hand-held or other transmitter is picked up by the coil Ll, 
amplified, coupled to the second amplifier by C8 and then 
passes into the double balanced modulator input at pin 7. 

A third overtone 27MHz crystal controlled oscillator . 
signal is fed to pin 9 of the double balanced modulator. 
Transistor Tr4 may be any small signal npn transistor. 
The signal difference frequency from pin 8 is fed to the 
demodulator at pin 13 through the 455kHz iJ. filter FLl. 
The output from pin 15 is amplified by the transistor 
network at the top of Fig. 7 to provide an output suitable 
for performing whatever function is required in the equip­
ment or toy being controlled. 

IWRM6711 

526-9939-010 with R
t 

2·7kO and C
t 

360pF have been 
reported to give good results. Stray capacities result in a 
greater leakage of the carrier frequency at 1·4MHz, but 
can be used. The Cathodeon BP4 707 /BP4 708 fllters are 
suitable for use at this frequency with ~ lkO and Ct 15pF. 
At 1·4MHz it is suggested that it may be helpful to con­
nect a 6·8kO resistor in series with pin 18 of the SL6700C 
to improve carrier suppression. 

The value of R4 should be set during the circuit design; 
it controls the input to the demodulator stage and thus the 
amount of a.g.c., therefore setting the ·gain of the first 
amplifier. The value of this resistor sets the a.l.c. threshold, 
its value varying from 47kO at 1·4MHz to 120kO at 
455kHz, depending on the desired output and the amount 
of a.l.c. required. An additional a.l.c. input is available at 
pin 13; if the a.l.c. voltage derived from the latter is fed 

+9V 

SSB Generator Fig. 7: A remote control receiver unit 

The simple circuit of Fig. 8 can be 
used to convert a microphone input 
signal into a s.s.b. signal for the 
operation of a transmitter. One of the 
particular advantages of this simple 
circuit is that no time-consuming 
adjustments are needed. The SL6270 
device shown on the left-hand-side is 
a Voice Operated Gain Adjusting 
Device (VOGAD), which maintains a 
constant output level for a wide varia­
tion of input signal amplitudes. 

Output from the VOGAD device is 
fed into pin 7 of the double balanced 
modulator section of the SL6700C 
device . U se of this balanced 
modulator as a mixer provides some 
20dB of carrier frequency suppres­
sion. The s.s.b. filter provides a 
further 20 to 25dB suppression so 
that an acceptable s.s.b. signal is 
produced (Table 2). The components 
marked Rt and Ct should be selected 
so as to suitably match the needs of 
the filter employed. Impedances in the 
range 1 to 4kO are to be preferred. 
Filters for s.s.b. such as the Collins 
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L1-IOturns on 4mm former 

Input 

C3 
4n7 

C4 

16
01147

15 

C5 
~on 

ICI 
SL6700 

C8 
In 

C9 
R2 In 
Ik 

ClO 
III 

C6 
OIJI~ 

8 9 

R6 
2k2 

CII CI2 
180p~ 22p Tr4 

All transistors BC337 

RIO 
4k7 

Rll 
82-270k 

C14 
OIJI;t 

XL1-27MHz 
3rd overtone 
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Exta.1.c. 
R3 C7 
4k7 .. 0111 +5V .. 

R2 
C9 C10 Cl1 C;S 10k cq:f"""" Ct:ii o I 471l Olll IOn Rt 

C2 ~ .. n .. ~~~~2 ~!CI7 ~. : 
~6 ~t 14 

OJlI:t, 

4n7 In 
112 hI 

............. 
8 7 6 5 18 17 13 10 ~m 

L--

IC2 R4 ICI Rt FL1 
SL6270 * SL6700 s.s.b. 

r-

C16 
~I 2 3 4 I 12 3 14 15 16 7 

1
8 9 

I~." 
C3 : cs :~gll 211 2 ii21l2 

C8-RI 
22~ rCt 

IM R5 R6 C14~ 
22k Ik IOn 

'""--- C6 

<:1 m 221l;L <:1 m 
Earth for s.s.b. 

------II----Yv'V--- --,- ~open for insert 
IOn 22k ~ carrier 

ed 

* see text 

fd~1 22" 

~~ 
MIC input s.s.b.output 

200mVpk-pk 

into the transmitter via a suitable resistor, multiple level 
a.l.c. action can be obtained. The 47!.LF capacitor in the 
pin 15 circuit sets the a.l.c. time constant. If a component 
with a smaller value is employed, distortion may be in­
troduced. The lkn resistor from pin 3 to ground increases 
the .current through the emitter follower driving this output 
and enables an undistorted output to be obtained with an 
impedance as low as 50n. 

If the circuit of Fig. 8 is to be employed in an s.s.b. 
transceiver, it is suggested that separate SL6700C devices 
are employed, since switching of a single device between 
the transmitter (for s.s.b. generation) and the receiver (as 
an i.f. unit) would be too complex. 

Components shown dotted in Fig. 8 can be employed 
for re-inserting the carrier for A lA, H2A, R3E or H3E 
operation. The level of the carrier is set by the lkn poten­
tiometer and care should be taken in the setting of this 
level. 

C4 cs 
10011 2 2 

18 17 16 15 14 

s.s.b. ------.I 
output .........., 
150mV RI 
pk~pk. I k 

a.f. 

SL6700C 

R4 
220 

C6 
100 11 

Input o-'I/\I'Ir-{J .... --'\/'II'v--~ 
R2 C9 
lk IfJ 

R5 
12k 

+V 

Rt 

Rt 

Rt-filter termination 
resistor. 
value as required 

Fig. 9: A very simple s.s.b. generator 
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50mVr.m.s. 
Fig. 8: An s.s.b. generator 

Plessey Semiconductors suggest that this circuit may 
(with very careful layout and design) be usable at frequen­
cies of up to 12MHz or so, but at frequencies above about 
1·6MHz care is needed as the balance of the modulator 
degrades and the a.l.c. detector sensitivity falls. 

Plessey Semiconductors have also designed a very sim­
ple s.s.b. generator in which one of the unused amplifiers 
of the SL6700C is used as a VOGAD device, but the input 
signal range of this circuit is limited. However, this other 
simple circuit shown in Fig. 9, can produce very effective 
results for simple, low-power s.s.b. generation and will 
operate from power levels of the order of 50m W, making it 
attractive for hand-held equipment operating from small 
batteries. 

The SL6700C is one of the most versatile a.m. i.c. 
devices that has yet come on to the market and experimen­
ters will doubtless devise other new applications for its use. 

• 
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G4JDT 
HARVEY EAST LONDON HAM STORE 
H LEXTO N LI M ITE D 191 FRANCIS ROAD LEYTON E.10 

• TEl 01-558 0854 TElEX 8953609 lEXTON G 

B!JljJ 
IC740 HF 100W 
ICnORH F 100W G/C 
IC730 HF 100W 
IC2KL Lmear 
IC2KLPS P.S.U 
PS1S P.S.U. 
PS20 P.S.U 
ATSOO A.T.U 
RX70 Receiver 

~ lo~e'"~10~~~Rx 
FT 980 
FT 77 - NfW­
FC 102 A. T.U. 

~ 19~ ~&2ker 
FT 707 H.E 100W 
FP 707 P.S.U. 
FC 707 A. T.U. 
FRG 7700 Gen Coverage Rx 

£699 
£899 
£586.00 
£829.00 
£211.00 
£110.00 
£135.00 
£325.00 
£475.00 

£1350.00 
£780.00 

£1150.00 
P.O.A. 
P.O.A. P·8·A. P .. A. 

£550.00 
£120.00 
£80.00 

£310.00 
£80.00 

01-556 1415 

COMPUTERISED ROTATOR 

We are !"'pecting .deliYery in early. March of a ~ovolU!ionary new rotator. When under 
~0"'f.1C fiDntro1 ~ has soveral unoque features 10001udi~ 
~ :~~0\~tea::,d~~~~~8 a~~PU SCfnnw:;,g'T'!"no,-/ directions stored 

~t i~,~n between two specified ~j.:'JI~~1!e ~~~in ~aticlO 
rt. WiU, scan 360 cjegrees. ~ntinuously ad,ustable step a~ and pause 
sIng 0 step rotatIOn avaIlable (juration 
contin~us steps over a certain range data can be stored and cleared from 
360 c;ontlnuou~ steps the momory 
ro=~ a dIrectIon stored in a Manual operation is also possible 

COM~ SOON - An interface board is under develolJlTlent It will have the 
follOWing outstanding features:- An RS232C VC port that witl allow the unit to be 
connected to a persOOal computer - a morse code reader - an electronic: keyer. 

&m General Coverage R X/TX £1200 .00 

IC2E 2mtr Im par,table 
IC4E lOcm fm portable 
IC25G 2mtr 25w fm 
IC290 2mtr l Ow fm/ ssb 

£169.00 
£199.00 
£235.00 
£366.00 
£525.00 
£630.00 
£445.00 

100W H F £675.00 
...... l ... 'rc",n 100W HF £540.00 

IC251 2mtr lOw fmkw/ssb /base 
IC4S1 70cm lOw fmkw/ssb /base 
IC490 70cm tm/ssb mobile 
ICSP3 Speaker 
ICSMS M;c 

~ 
FT290R With mods 
FT 480R 2mtr mobile 
FT780R 70cm 7.6sw,1I 
FT780R 70cm 1.6 swill 
FT20S 2mlr portable FM 
FT70S 70cm portable FM 
FT230 2mtr F M mobile 
ro30 70cm FM mobile 

£39.00 
£29.00 

£ 44.00 

RM940 Mic Infrared 
CN620A 1 KW SWR 
CN 1001 Auto A T.U. 
CN2002 2KW AUlo A.T.U 

£395.00 
£730.00 
£425.00 
£230.00 
£275.00 
£135.00 

£41.00 
£70.00 

£240.00 

~'Nll~rf'&,.m~~20-70 IX Band) 

fiMP'·2T!tm T.B.A. D-------,F-.... -"'IIlII:::~----------"Q 
CNS18 2.SKW A.T.U. 
AF406 Active Filtp.r 
AF606 P.L.L. Act ive Filler 

£45.00 
£57.00 

£156.00 
£228.00 
£175.00 
£63.00 

AEA MBA RO CW/RTTY reader Ile.d) £195.00 
Tasco CWR 600 CWIRTTY reader 
lu.h.f.) £170.00 
Tasco CWR 610 CW/RTTY reader 
lu.h.f.) 
Tascq CWR 685 CW/RTTY reader 
Imonrtor) 

E1!ID 
SP200 1.8·160MMZ 20·200·1 KW 
SP300 1.8·S00MMZ 20·200· 1 KW 
SP400 130·S00MMZ 5·20· 1 50 
SP15M 1.08· 1 60MMZ 5·20·200 
CT1S0 1S0/400W Dummy Load 
AC38 3.5. 30MMZ A.T.U 
CT300 
SP45 140-470MHz 2120/100W 

£ 62 
2M · £ 90 
2M · 100W L ineal amp . 1 QWIO £115 
8 500 · CW/RTTY Term inal £299.00 
THETA 9000 £669.00 

Scanntng Receiver SX200N £2·9 .00 

144 4 ele 
144 9 ele 
144 9 ele cross 
144 9 ele port 
144 16 ele 
144 13 ele port 
144 17 ele 

f>-iiiimi'-------...... ~ DD H833T 
'''''''·'.,' .. f.1 HB34T 

HB3ST 
Kenpro K A 250 
Hlf shmann HA 250 
K en!)ro KA400AC 
Kenplo eleval lon 

£ 44.95 
f 50.00 
£100.00 
£85.00 
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The Lexton 
20amp IMax 22amp) 

£ 56.35 
£ 29 .90 
£ 47 .15 
[ 64.40 
[ 33.92 

£85.00 

DR7500X 
DR7500R 
DR7600X 
DR7600R 

£113.00 
£125.00 
£163.00 
£176.00 

£675.00 
£600.00 
£690.00 

FullV protected against overvolts, 
£57.00 

£41.00 

over current SIC protected & RF protected 

Trade enquiries invittd 
and own name can be provided 

4322101e 
£12.00 43521 ele ATV 
£17.00 144/4359+19 ole X 
£30.00 1296 23 ele 
£18.00 432 19 ele 
£33 .00 432 19 ele X 
£29.00 Power splitters & 
£35.00 masts in stock 

£189.00 
£202.00 
P.O.A. 

H83SC 
S022144 
S0220X144X4 

£26.00 
£26.00 
£31.00 
£25.00 
£18.00 
£30.00 

portable 

P.O.A. 
£ 55.00 
[ 90.00 

TB3 3 ele Triband £189.95 
VR3 Triband vertical £46.00 
DCl/WB Wide band 
discone £41 .40 
LWS/2M 5 ele 2m Yagi £14.37 
LWB/2M 8 elo 2m Yagi £17.82 
5XY I2M 5 ele cross £28.17 
Q4/2M 4 ele Quad £29.32 

Q6/2M 6 ele Quad £39. 
Q8/2M 8 ele Quad £44.85 
D5/2 M Dble slot fed £25.33 
D8170cm Dble slot fed £25.87 
8XY 1700m 8 ele cross £42.55 
Chimney mounting kits, poles, 
b'ackets, in stock. 

cm:mI DX 1 d,seone TX ·TX [34.00 
GP5 2mtr cohnear 
6.4D8 £33.00 

HFSDX·80·40 ·20 ·1S·10 mtr 
Vertical £84.00 

VISA 
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AMTOR CW RIIY 
VHF ANTENNAS 

BT-1 Basic Morse Trainer 
KT-2 Keyer Trainer 
MM-2 Morsematic keyer 
CK-2 'Contester' Memory Keyer 
MBA-RO Morse/RTlY / ASCII Reader 
MBA-RC Code Converter (Send/Receiver version of MBA-RO) 
Isopole 144 Antenna for 2 metres 

£65.00 
£96.00 

£129.00 
£113.00 
£198-00 
£415.00 
£36_50 
£59.00 

£119.00 
£14.95 

Isopole 440 Antenna for 70 cms. 
WB1-C Woodpecker Blanker 
HR-1 ! Wave hand-held Antenna 

£275.00 
£55.00 

AMT-1 Amtor/RTlY/CW/ASCII Terminal Unit 
VIC-20 Software cartridge interface kit for AMT-1 
AMTOR Mk.1I Board (converts interface existing RTlY station to AMTOR) 

Assembled and tested £135.00 
£107.00 

£45.00 
Kit 

Commodore PET split screen AMTOR program 

Distributors: 
Amateur Radio Exchange: 01-992 5765; 
Elliott Electronics: Leicester 553293; 
Bredhurst Electronics: Handcross 400786. 

S.M.C. Ltd: Southampton 867333; 
Alyntronics : Newcastle-on-Tyne 761002; 

Oewsbury Electronics: Stourbridge 390063; 
Stephens-James Ltd : Leigh 676790; 

ICS Prices include 15% VAT 
plus carriage & insurance 

Please allow 7 days for delivery 

COMMUNICA TION CENTRE 
OF THE NORTH 

The largest range of communications equipment 
available in the North. Fu" range of receivers. 
transceivers. antennas. power supplies. meters. 
AIi tubing - wall brackets etc. 

We are the only official TRIO stockists in the North 
West. Full range of equipment on display. Guaranteed 
after sales service. 
RECEIVERS 
TRIO R600 Solid State Receiver £257.60 
TRIO R2000 Solid State Receiver £398.00 
JRC NRD515 Receiver £985.00 
YAESU FRG7700 Receiver £335.00 
Diawa 2m FM Receiver £46.00 
CD600A Airband Receiver £99.00 
DRAKE R7 A Solid State Receiver £',039.00 
PI~ase send SAE for full information and up-to-date 
prices as these fluctuate to change in sterling rates. 
For the caller a wide range of Aluminium Tubing, Clamps, 
etc. at competitive prices, i.e. 12' x 2" Ali Tubing £9.00. 

+ VHF - Aircraft Band Converters and Receivers. 

44 

Part Exchanges welcome. Second hand lists daily. 
Send S.A. E. for details of any equipment. 
HP terms. Access/Barclaycard facilities. 

Open 6 days a week. 24 Hour Mail Order Service. 

Phone 0942-676790. 

STEPHENSJAMES LTD. 
47WARRINGTON ROAD, 
LEIGH, LANCS. WN73EA. 

I.C.S. ELECTRONICS LIMITED 
P.O. Box 2 ARUNDEL 

West Sussex BN18 ONX 
Phone: (024 365) 590 

VALVES 6AV6 O.ll5 6LD2tl 0.70 19AOS O.ll5 
6AX4GT 1.30 6KGSA 2.70 19G3 11.50 
6AXSGT 1.30 6Q7G 1.30 19G6 8.50 

AI06S 1.40 lA3 0.85 6BA6 0.55 65A7 1.00 19H5 39.55 
A2293 8.80 IL4 0.50 6BE6 om 65G7 1.15 2001 0.80 
QQV03-2SA IRS om 6BG6G 1.00 6SJ7 1.05 2Of2 O.ll5 

36.50 154 0.45 6BJ6 1.30 65K7 0.95 20EI 1.30 
QQVOS/4OA 15S 0.45 6B07A 0.85 65L7GT 0.85 20PI 0.65 

16.10 1T4 0.45 6BR7 4.80 65N7GT 0.80 20P3 0.75 
QVOJ-12 4.20 iU4 0.80 6BW6 6.20 65R7 1.10 20P4 125 
5P61 1.80 IX2B 1.40 6BW7 1.80 6507 0.95 20PS 1..35 
rul 2J.oo 2021 1.10 6C4 0.50 6V6G 1.50 2SL6GT 0.95 
ru2 18.50 1.85- 6C6 0.55 6V6GT 0.95 25Z4G 0.75 
U2S 1.15 -2K2S 16.95 6CH6 8.20 6X4 0.95 30CIS 0.50 
U26 1.15 24.50- 6CL6 2.75 6X4WA 2.10 30C17 0.50 
U27 1.15 2X2 1.15 6CW4 8.50 6XSGT 0.65 3OC18 2.45 
UI91 0.85 3A4 0.70 6CX8 3.80 6Y6G 0.80 30fS 1.15 
U2BI 0.70 3AT2 2.40 606 0.70 6Z4 0.70 30FL2 1.40 
U301 0.65 306 0.50 6F6 1.00 7B7 1.75 3OFU2 125 
UIiIO 11.50 3022 2J.oo 6F6GB 1.10 BBN8 2.95 30FU4 2.1S 
U801 O.!Il 3E29 19.00 6F7 2.80 902 0.70 30US 1.10 
UBC41 1.20 354 om 6CYS 1.15 906 2.80 30L17 1.10 
UABC80 0.75 4B32 1825 6F8G 0.85 10CZ 0.85 30PI2 1.15 
UAF42 1.20 SBn54M 16.80 6FI2 1.50 IOFIB 0.70 3OPU3 125 
UBF80 0.70 SBI2SSM 14.50 6F14 1.15 IOPI3 1.50 3OPU4 2.45 
UBF89 0.70 5BnSBM 12.50 6F15 1.30 llE2 19.50 35L6GT 1.40 
UCC84 0.85 5CZ2 29.80 6F17 3.20 12A6 0.70 35W4 0.80 
UCC85 0.70 5R4GY 1.20 6F23 0.75 12AT6 0.70 35Z4GT 0.80 
UCF80 1.30 SU4G 0.75 6F24 1.75 12AD 0.65 SOC5 1.15 
UCH42 1.65 SV4G 0.75 6F33 10.50 12AU7 om SOCD6G 135 
UCH81 0.75 5Y3GT Q.95 6FH8 4.20 12AV6 0.95 75BI 125 
UCLB2 0.95 SZ3 1.50 6GAS 1.95 12AX7 0.65 75CI 1.10 
UF41 135 5Z4G 0.75 6GHBA 0.95 12BA6 0.80 76 0.95 
UF80 0.95 5Z4GT 1.05 6H6 lm 12BEli 125 78 0.95 
UF85 0.95 6/30L2 Q.!I) 6J4 1..35 12BH7 1.95 80 1.70 
ULB4 0.95 6AB7 0.70 6J4WA 2.00 12BY7A 2.30 85A2 1.40 
UM80 0.80 6AC7 1.15 6J5 2.30 12C6 0.65 2.55-
UMB4 0.70 6AGS 0.00 6J5GT O.!Il 12El 18.95 807 125 
UY82 0.70 6AH6 1.15 6J6 0.65 12J5GT 0.55 1.80-
UY8S 0.85 6AKS 0.65 6J6W Q.!I) 12K7GT 0.70 813 1932 
VRI05/30 125 6AKB 0.00 6JE6C 2.95 12K8GT 0.80 88.50-
VRlS0130 135 6AL5 0.00 6J56C 2.95 1207GT om 829B 14.00 
X66 0.95 6AL5W 0.85 6JU6 5.85 125C7 0.65 832A 8.80 
X61M 1.70 6AMS 4.20 6K7 o.so 125H7 0.65 86SA 3.80 
XR1-6400A 6AM6 1.50 6K06 4.50 12SJ7 0.70 866E 625 

125.00 6ANBA 2.50 6L6M 2.80 12507 1.45 93IA 13.80 
Z759 19.00 6AQ4 3.40 6L6G 2.50 12507GT o.ss 954 om 
Z749 0.75 6AQ5 1.00 6L6GC 2.65 12Y4 0.70 955 1.20 
ZBOOU 3.45 6AQSW 1.80 6L6GT 125 1303 0.70 956 0.60 
Z80IU 3.75 6AS6 1.15 6L7G 0.65 1305 Q.!I) 957 1.05 
Z803U 16.00 6AT6 0.90 6U8 0.70 1306 o.so 162S 1.80 
Z900T 2.45 6AU6 om 6LQ6 2.95 1457 1.15 1629 1.85 

VALVES and transistors 'SPECIAl QUAlm 

Telephone enquiries for valves, transistors. etc: 
POSTAGE: [1 ·(3 45" [H5 "" [5·[10 60" [10· 
flS 75p; £15-£20 90p; over £2 0 hee 

relail 749 3934. lrade and expOII 743 0899. PRICES MAY VARY DoIivortr,'-'''_ 
COLOMOR 907/J5JO London Tel. 01-149 3934 

(ELECTRONICS) LTD. Open Monday to Friday 9-1 pm. 2.00-5.30 
170 Goldhawlc Rd" London W.12 pm. 
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The Design And Use Of 

Part 1 
byE.A.Rule 

With electronic circuits using semiconductors heat can 
reduce their reliability by as much as 50 per cent for every 
lOoC rise in temperature above 50°C. This is because 
each time the semiconductor is heated up and cooled down 
(thermal cycle) stresses are set up in the junction and inter­
nal connections which eventually cause failure. It follows 
from this that if the limits of these temperature excursions 
can be reduced the overall reliability will greatly improve. 
The use of a correctly designed heat sink is a major factor 
in achieving this. 

Like all components used in the electronics industry, the 
heat sink has specified parameters which should be 
understood if the best type for any particular job is to be 
used. In this article we shall be taking a detailed look at 
these parameters and what they mean in practice. We will 
also go into the calculations required in order to choose 
the most suitable type. The basic idea of the heat sink is to 
remove the heat generated in the semiconductor devices so 
that their maximum dissipation ratings are not exceeded; 
regretfully, many constructors simply fit a piece of metal 
without knowing if it's suitable or not, in the hope that it 
will do the job only to find that after the project is finished 
it wasn't suitable and that there isn't any space left to fit 
one that is. A study of this article should avoid this situa­
tion and enable much higher reliability to be obtained. 

All semiconductors generate heat at their junctions and 
this heat must be removed so that the junction temperature 
does not exceed certain maxima. For silicon the normal 
maximum working junction temperature is specified as 
150°C and for germanium 90°C. A power dissipation 
curve for a typical silicon semiconductor is shown in 
Fig. 1.1, and it can be seen that the absolute maximum 
junction temperature is 200°C, but at this temperature the 

100 

C "-
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:;:~ &,a. 
m'O 60 
. - Cl 
'0-

"-~ 
Cl ... 

~ ° 
~';!. 20 

25 50 75 100 125 150 175 200 

Case temperature ·C 

Fig. 1.1: Typical power derating curve for silicon 
semiconductors 

power dissipation is reduced to zero. The normal power 
rating for a semiconductor is specified for a working case 
temperature of 25°C and if the case temperature is higher 
than this the power rating is reduced in a linear manner to 
zero at 200°C. We can see from this that if we want to use 
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a device at its maximum power rating we must keep the 
case temperature down to less than 25°C. Note that this is 
the working temperature not the rise above ambient. In 
many applications the ambient temperature could be 
higher than 25 ° C and in these cases the semiconductor 
must never be used at its full power rating. Two tem­
peratures are involved, one is the absolute maximum 
temperature and the other is the temperature rise above 
ambient and it is important to know which one is being 
referred to at any particular time. The absolute tem­
perature is maximum temperature of the device which 
must never be exceeded under any conditions (even during 
storage). The temperature rise above ambient is the 
amount the temperature rises due to heat generated within 
the device and it is this heat which is normally transferred 
to the surrounding air by the use of a heat sink. In 
the case of silicon the absolute maximum temperature is 
200°C and for germanium is 150°C. Do not confuse this 
absolute maximum temperature with the maximum 
working temperature. 

For our example we shall use the parameters of the pop­
ular 2N3055 and consider this device in an application 
although of course the calculations can be used for any 
type of device. The parameter we are interested in is the 
Thermal Resistance (9) and this is specified in °C per watt. 
Looking at the 2N3055 data we find that this thermal 
resistance is specified as 1· 5 ° C per watt for the junction to 
case. This means that for every watt dissipated in the 
device the junction temperature will rise 1·5°C above the 
case temperature. We also need to know the thermal 
resistance of the case to air, but this will depend on the 
type of heat sink used and will be dealt with in detail later. 
For the moment let us only consider the actual transistor 
case to air thermal resistance, in other words, assume that 
the device is being used without a heat sink. The thermal 
resistance of the case to air is not specified in the data but 
in practice will be around 25°C per watt, which means 
that the case temperature will rise 25 ° C above the air tem­
perature for every watt dissipated within the device. 

Let us now consider a practical example, the circuit 
given in Fig. 1.2 shows the basic arrangement of a 
stabilised power supply which uses the 2N3055 as the 
"pass" transistor. Assume that this power supply is 

Fram unregulated ___ r-__ """!I. 
supply e.g. 20V 

1:'------0' + 13.8 volts 
t'ii) 3 amps 

2N3055 

- common 

Fig. 1.2: Basic circuit of stabilised power supply using 
a 2N3055 as the "pass" transistor 
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specified at 13· 8V and 3 amps current. On full load, if we 
measure the voltage on the collector we may fmd, for ex­
ample, 20V. We know that the emitter is fIxed at 13·8V 
and the difference between the two will appear across the 
2N3055 and will be 6·2V. As the maximum load current is 
3 amps, 3 x 6·2 = a dissipation of 18·6 watts within the 
device. We know that the thermal resistance between the 
case and the air is 25°C per watt which gives us a fmal 
case temperature which equals (in theory) 465°C with a 
junction temperature of 1· 5 x 18·6 = 27·9 ° C above this, 
a fmaljunction temperature of 492·9°C above ambient! 

Clearly the device would fail long before these tem­
peratures could be reached. Yet, if we ignore the thermal 
resistance and temperature ratings the device would ap­
pear to be safe; after all, we are only dissipating 18·6 watts 
in a device rated at 115 watts, plenty in hand surely! In 
fact if we refer back to Fig. 1.1, we fmd that for a dissipa­
tion of 18·6 watts (16·1 per cent of maximum rating) the 
case temperature must not exceed 160°C so a heat sink 
must be used if the device is to operate within its maximum 
ratings. As a matter of interest, if the 2N3055 is used 
without a heat sink the maximum dissipation is limited to 
around 4 watts for a case temperature rise of 100°C 
above ambient. For example if the ambient is 33°C the 
case would reach 133°C and the junction would be 4 x 
1·5 = 6°C above, making a fmal working junction tem­
perature of 139°C, just below the recommended max­
imum operating temperature. 

Referring back to Fig. 1.1 again, we see that at 18·6 
watts dissipation the case temperature must be limited to 
not more than 160°C. Now assuming an ambient of 33°C 
as the worst case we must subtract this from the case tem­
perature which gives us 160 - 33 = 127°C. If we now 
divide this fIgure by the dissipation in watts we get 

1~~~~ = 6·83°C per watt 

this is the wanted thermal resistance of the heat sink to 
maintain the device within its ratings. Another factor must 
now be considered and that is the method of mounting the 
transistor on the heat sink. In most cases the heat sink will 
be at earth potential and the transistor will have to be in­
sulated from the sink by a washer. The most commonly 
used type is made of mica and this will add around 0·5 ° C 
per watt and this must be subtracted from the calculated 
fIgure for the heat sink giving us a fmal fIgure of 6·83 -
0·5 = 6·33°C per watt for our sink. This assumes that the 
mica washer is coated each side with a silicone grease or 
equivalent. If it is used "dry" it will add 1·5°C per watt 
and not 0·5°C per watt, making our final requirement 
5·33°C per watt instead of 6·33°C per watt. This use of 
thermal grease becomes very important at higher power 
dissipations. Consider the case where we are dissipating 75 
watts. The maximum case temperature is now limited to 
80°C and if we subtract our ambient of 33°C we get 
47°C. Therefore: 

7V; = 0·62°C per watt 

for our combined heat sink and washer. If our washer is 
used with silicone grease both sides it adds 0·5°C per watt 
making our fmal heat sink requirement O·l2°C per watt, 
which is a very large heat sink indeed. Now if we tried to 
use the mica washer "dry" it would add 1·5°C per watt 
which would make our fInal heat sink requirement 
MINUS 0·88°C per watt, a negative value and clearly im­
p?ssib~e .. Fr~m this we can see that where we have a very 
high dISSIpatIOn the type of washer used and the way it is 
used make a very large difference to the fmal size of heat 
sink required, because the thermal resistance of the washer 
is comparable with that of the heat sink. In the above ex-
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ample the silicone coated washer amounts to 80 per cent 
of the total thermal resistance! All the individual thermal 
resistances are added together to fInd the total and this is 
then used in the calculations to determine the size of heat 
sink required. 

Tj Max - T Ambient 
PIOI Max = e junction to case + 9 case to sink + 9 sink to air 

9 = °C per watt. 
9j _c will depend on the type of semiconductor used and is 
found from the manufacturer's data. 
9c-s is dependent on the interface used between the 
semiconductor and heat sink. 
9s-a will vary depending on the type of heat sink used. 
A useful variation of the above equation is: 

9
s
-
a 

Tj Max - T Ambient -(9
j
_
c 

+ 9
c
-
s
) 

PIOI 

Typical values for 9c-s are: 
Semiconductor direct onto sink (with silicone grease), 0·1 
to 0·2°C per watt. 
Semiconductor onto mica washer, 0·5°C per watt. 
Semiconductor onto beryllia washer, 0·2°C per watt. 
Semiconductor onto "dry" mica washer, 1·5°C per watt. 

Fortunately for us some heat sink manufacturers have 
made things easy by specifying their heat sinks in degrees 
temperature rise above ambient for watts dissipation; this 
makes it a simple job to select the correct type of heat 
sink. One such firm is Redpoint Limited. This company 
was in fact the first manufacturer to produce commercial 
heat sinks in Europe way back in 1959 and today offers 
what is probably the largest range of different types 
available from one manufacturer. Some examples of these 
are shown in the photographs. For example their "L" type 
is specified at 1· 7 5 ° C per watt for a 51 mm length and 
1· 03 ° C per watt for a 152mm length. From figures like 
these it becomes an easy matter to decide on the best type 
for a particular job. 

Taking our original example we found that we required 
a heat sink (including washer) with a thermal resistance of 
6·33°C per watt for a final case temperature of 160°C; 
however, although this is within the rating for the device, 
this temperature would be considered too high. It is 
desirable to limit the fInal case temperature to around 
90°C if reliable operation is to be obtained and using our 
example in Fig. 1.2 we get 90°C - 33°C = 57°C rise. 
Therefore: 

~ = 3·06°C per watt 
18·6W 

for our heat sink and washer. Subtracting 0·5°C per watt 
for the washer leaves us with a final figure of 2·56°C per 
watt. The Redpoint type MA is specified at 2·35°C per 
watt for a 51mm length and this is the one to use. 
Calculating back we get, 2·35 + 0·5 = 2·85°C per watt 
for the heat sink and washer. 2·85°C per watt x 18·6 
watts = 53°C rise above ambient, therefore our fmal case 
temperature with an ambient of 33°C will be 53 ° + 33 ° = 
86°C. Because we have gone into this in some detail it 
may now all seem a bit complicated but we can bring it 
down to basic steps. 
1: Decide what the power dissipation is for the device in 

use under its worst operating conditions. 
2: From the manufacturer's data fInd out the case tem­

perature permitted. 
3: Subtract the maximum likely ambient temperature 

from the case temperature permitted at the power dis­
sipation in use. 
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4: Divide this difference in temperature by the watts dis­
sipation to obtain the degrees per watt· figure for the 
heat sink and washer combined. 

5: Subtract an allowance for the washer or other 
mounting arrangement and select the heat sink with the 
next lower figure of thermal resistance. 

Redpoint type EB - 51mm length rated at 2·5°C per 
watt. 152mm length rated at 1·09°C per watt 

Redpoint type TV - 4 - rated at 17°C per watt 

Example: 
1: 25 watt dissipation. 
2: (Say) 145° . 
3: 145 - 33 = 112°. 

4. 112° = 4·48°C per watt. 
' 25W 

5: 4·48 - 0·5 = 3·98°C per watt for required heat sink. 
Use Redpoint type P 50mm length rated at 3·4°C per 

watt, or type M 76mm length rated at 3·2°C per watt. 

The heatsink drawings on our front cover are reproduced 
from the Fischer Elektronik catalogue, by kind permission. 

Part 2 will deal with making your own heat sinks 
and calculating their necessary size. 

Next month in Pg, ~3U~'e 
~O(rl~ li1f ~fLUf i10~~IO(rl 
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Over -the-Horizon 
Radar Systems 
flSO 

Learning Morse· 
Table-Top Workbench 

your favourite regulars in 
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This article describes the construction and use of a pre­
scaler module enabling frequencies in excess of 1·5GHz to 
be measured with a frequency counter covering 500MHz. 
It may be constructed as a complete, self-powered unit, or 
as an add-on accessory, powered from an existing supply 
source. 

When working with frequencies in the u.h.f. range it can 
be very difficult to be precise about frequency ; often the 
only measurement that can be made is with an rJ. detec­
tor, to show that some signal is being produced, the fre­
quency of that signal being left to luck. This is frequently 
the point where it becomes apparent that all may not be 
well and another project is relegated to the junk box for 
want of a piece of test equipment! 

The , pre-scaler detailed here is extremely useful when 
working with any u.h.f. project. The author has suffered 
from the problems mentioned above, and some time ago 
constructed a 500MHz counter system. It was only when 
this was in regular use that the full potential of the counter 
as a piece of test equipment was realised. The limitations 
of not having access to frequency counting equipment 
came as a sharp reminder when a project was started 
which involved frequencies over 500MHz. 

With the advent of the Phase 3B amateur satellite and 
the imminent appearance of satellite TV there is great 
interest in the home construction of equipment for the 
I· 3GHz (23cm) band and for DBSTV reception. The 
proposed iJ. for DBSTV is in the range 900--1300MHz. 
This design is therefore offered hopefully in time to prevent 
even more u.hJ. projects ending their days in the junk box! 

Design Considerations 
There are a large number of 500MHz frequency coun­

ters available, either as designs for home construction or 

23 +12V 
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0.5. POWIS G4HUP Part 1 
as moderately priced built units, based around the Intersil 
ICM7216 and 7226 series of frequency counter i.c.s. The 
most recent of the published designs isthe PW Cranborne 
and this unit is offered as a companion to it. 

In order to extend the coverage of these units 'up to 
I· 5GHz a divide by four ratio is adequate. Devices which 
will do this are noticeably cheaper than divide by ten 
circuits-around 50 per cent of the price. The disadvan­
tage of these is that the frequency display no longer gives 
direct readout, and as most users find it inconvenient to be 
constantly performing mental arithmetic this is not an 
acceptable solution to the problem. 

However, there is an approach which enables the 
cheaper divide by four devices to be used. If the reference 
frequency used by the counter is also divided by four then 
the frequency readout becomes correct. 

This may at first seem a cumbersome approach, but the 
design of the Intersil counter chips makes it straight­
forward. The 7226 has provision for feeding the internal 
reference out, by dividing this by four and feeding it back 
to the reference input; very little external circuitry is re­
quired. In the case of the PW Cranborne this information 
was published in the original article. 

The pre-scaler i.c. used in this project is the Plessey 
Semiconductors SP8619 which is a I· 5GHz divide by four 
device. It is capable of working to frequencies in excess 
of 1·5GHz, as the quoted maximum frequencies are 
measured by the manufacturer with the device mounted in 
an i.c. socket. Considerably better performance can be ob­
tained when the device is mounted directly onto a properly 
laid out p.c.b. The author has also used the SP8617, a 
1· 3G Hz divide by four device, and this will measure up 
to 1· 6GHz. Both the 8617 and 8619 are considerably 
cheaper than the divide by ten SP8668. 

There are a number of other, often much cheaper, pre­
scalers which will work to frequencies in excess of IGHz. 
Typical of these is the Telefunken U264, which will work 
to around 1·3GHz and costs only a few pounds. The 
device is designed for use in the synthesisers of TV 
receiver local oscillators, and whilst the very low price is 
tempting the drawback is that the division ratio is 64. The 
reference clock requirements of the Intersil counter i.c.s 

R5 
4k7 

C7 
R6 
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~ 
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Fig. 1.1 : Circuit diagram of the 
caler 1·5GHz divide by four pre-s 
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are such that they will not operate correctly with the input 
divided by 64, which means that a comparatively large 
amount of external circuitry would be required to obtain a 
true frequency readout. 

On/off FSl IWAD1241 
l~ 

IS10 100mA 
I 

R8 240V I 
+12V 

o.c. I 15 I ISK31 I C9 R7 
I 1000,0 lk 

NJ 
Slb ........ 01 

E OV 

Fig. 1.2: Circuit diagram of the optional p.s.u. 

With the exception of the TV pre-scalers, all of the other 
available devices are fairly insensitive, needing approx­
imately 400-600mV of r.f. input for correct counting. This 
figure is not good enough for frequency counter use, 10-
40m V being a much more acceptable signal range. This is 
achieved in this design by the use of a hybrid thick mm 
wide-band amplifier module, the Mullard OM361, which 
although designed for TV distribution amplifier use gives 
useful gain to over I· 5GHz when running from a 12V sup­
ply. It is housed in a single in-line package, and although a 
broad band amplifier from discrete components may be 
slightly cheaper the convenience of this device, its 
repeatability and its small size, make it well worth using. 

Circuit Description 
The OM361 is a three-stage device with an open­

collector output. The input is applied via a InF capacitor, 
and the output must also be capacitively coupled by InF. 
These capacitors should ideally be chip or leadless types, 
but due to the difficulty in obtaining such types ordinary 
miniature ceramic ones have been used with no obvious 
sign of degraded performance. The leads of all capacitors 
must be kept as short as possible to reduce their inductive 
effect. 

The choke, LI, forms the collector load of the output 
stage of the OM361 and its value is non-critical, but 
should be in the range 1-IOIlH. Supply decoupling is 
provided by C2 and C3 for the amplifier, and by the feed­
through capacitor C8, at the supply input. The full circuit 
diagram of the pre-scaler module is given in Fig. 1.1. 

A IOkn resistor RI at the input to the pre-scaler, IC2, 
prevents spurious counts appearing. It does have the effect 
of reducing the input sensitivity, although this does not 
matter in this case as an amplifier is used in this applica­
tion of the i.c.; there is however nothing worse than a 
counter displaying random counts with no input connec­
ted. The output of IC2 is differential, i.e. there are two 
output pins on the i.c., and they are in anti-phase. A single­
ended output is required, but due to the internal design of 
the i.c. both outputs should be terminated in the same 
manner. Resistors R2 and R3, on pins 10 and 11 of IC2, 
achieve this, the output to the counter being taken from 
R3 via C6 and R4. 

In order to achieve the necessary speed of operation 
IC2 employs e.c.1. (emitter coupled logic). Devices of this 
sort are intended to operate from a negative supply, i.e. 
with V cc at ground and a negative 6V supply rail. This is 
incompatible with the amplifier used here, so the supply 
arrangements used are those devised by J. Grimm DJ6PH 
in an article in VHF Communications March 1981. To ob-
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tain a +6V rail a 78L05 regulator, IC3, is used with R5 
and R6 providing a pedestal for the ground connection of 
the i.c. 

The power supply requirements are quite straight­
forward: 12V with a current capability of 200mA. This 
imay be available from the counter the unit is to be used in 
conjunction with, or from a bench supply. For those who 
wish to build a dedicated supply, Fig. 1.2 gives the circuit 
diagram of the simple p.s.u. used in the author's prototype. 

Construction 
It is advisable to use a printed circuit for this project 

and to adhere closely to the layout shown. Other layouts 
will no doubt be possible, but no guarantee can be made as 
to their performance. 

The p.c.b. layout and component placement used by the 
author are shown in Figs. 1.3 and 1.4 respectively. The 
board was designed to fit the medium size Astec type 
modulator box available from Ambit, as these make ideal 
screening enclosures for r.f. units. Drilling dimensions for 
the box are also detailed in Fig. 1.3. 

Mount IC 1 first, noting that the ground connections are 
made to the top surface of the p.c.b. Carefully bend all the 
ground pins of IC I at right angles to the body and push 
the remaining three pins through the p.c.b. Next mount all 
the components associated with IC3, i.e. R5, R6 and IC3. 
Integrated circuit IC2 and the capacitors and resistors can 
then be mounted. Note that L1 is mounted on the under­
side of the board, between the supply and output pins 
ofICl. 

When the p.c.b. is completed it may be mounted into 
the box. There are indentations in the sides of the box for 
the p.c.b. to sit on, and when satisfied that it is seating 
correctly the p.c.b. should be soldered to the box, all round 
the edges of both upper and lower board surfaces. This 
leaves the input, output and supply to be connected. 
Carefully solder the feed-through capacitor C8 into posi­
tion, and connect the inner end to the p.c.b. track. This is 
best done by using a short link wire, rather than trying to 
bend the end of the feed-through, as there is a danger of 
fracturing the body. 

Connectors have not been used on the input and output 
of the pre-scaler module itself, as good quality miniature 

CONSTRUCTION 
RATING\) 

" 
Intermediate 

BUYING GUIDE 
Since this article was prepared we have been advised by 
Plessey Semiconductors that the availability of the 
SP8617/ 9 in the UK is severely limited. However. the 
SP8611 B is readily available at £23 .29 incl . from Semicon­
ductor Specialists (UK) limited. Carroll House. 159 High 
Street. Yiewsley. W est Dray ton . Middlesex. Tel: (08954) 
45522. This will fit the p.c.b. but please see the note headed 
Important. The OM361 is available from RS Components 
stockists or ECCS. Alexandra Road. Wellington. Telford. 
Shropshire. Tel : (0952) 54161 . 

49 

www.americanradiohistory.com



Fig. 1.3: Component placement and 
double-sided p.c.b. track patterns, 
shown full size. Note that r.f. choke 
L 1 is located on the non-ground plane 

side of the board 

~r~~r~~ r~~~:s 
10 be soldered 
10 case 

Formed copper Fron I 
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soldered 10 underside of p.c.b. 
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Fig. 1.4: Component placement and p.c.b. track pattern of the p.s.u. module 

r.f. connectors are very expensive. Instead, direct termina­
tion of the coaxial leads from the front panel sockets SK 1 
and 2 was used in the prototype, with satisfactory results. 
The method of termination is shown in Fig. 1.3; note that 
the braiding of the miniature coaxial cable is not twisted 
up before soldering, but is fanned out. This method of 
termination will not stand up to repeated movement, but 
where the unit is to be mounted inside another ·case it is 
perfectly adequate. 

A p.c.b. track pattern and component layout for the 
power supply is given in Fig. 1.4; this is straightforward 
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and requires no further comment. 
The case used on the prototype is the Centurion DX 1 

from Ambit, to match the PW Cranborne. The drilling 
dimensions for this case are shown in Part 2, and Fig. 3 
shows the method of terminating the input BNC socket, 
by using a small piece of copper foil to project the skirt of 
the socket and provide a better earthing arrangement. The 
pre-scaler module is mounted by securing one of the clip­
on lids of the Astec box to the base of the DXI case. The 
module itself can then be removed and replaced as re­
quired without undoing any screws. 
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* components 

Resistors 
tw 1% Metal Film 

47n 1 
.68002 
4·7kn 1 
10kO 1 

R4 

R2,3} 
R5 ' (See note) 
R1 

Miniature Cermet Hprizontal Pre-set 
470n 1 R6 

Capacitors 
Miniature Plate Ceramic 

1nF 6 CL 3-7 

Tantalum Electroiytic-'-16V 
10ltF 1 C2 

Semiconductor. 
~ )n~~gr8ted Circuits 

OM361 
SP8617/9 
7'8L05 

Miscellaneous 

IC1 (RS302-485) 
IC2 (See note) 
IC3 

51tH r.f. choke (Ambit Code 35-71472); Astec 
modulator box, 71 x 37 x 20mm (Ambit Code 
21-06053); miniature 50n coaxial cable (RG174·); 
p.c.b. 

PSU and Case 
Resistors 
tw 5% Carbon Film 

1kn R7 

2W Vitreous Wirewound 
15n 1 R8 

Capacitors 
Single-ended p.c.b. Mounting-16V 

1000llF 1 C9 

S~miconductors 
0·9A d.i.1. bridge 
Red I.e.d. 

Miscellaneous 

BR 1 (RS 262-090) 
01 

. 12V .3VA transformer (RS207-835); case, Cen- ; 
turion OX1 (Ambit Code. 21 -0601'0); 20mm fuse : 

, ~I . holder with 100mA fuse; miniature mains roc~er 
$witch (1); 50n 'BNC single hole mounting sockets 
(2); 1 :5A mains connector; p.c.b. 

IMPORTANT! 
Since preparing this article and immediately before going to 
press we were informed by Plessey Semiconductors Ltd. 
that the SP8617 and SP8619 devices are no longer readily 
available in the UK. We have been advised that the 
SP8611 B is pin compatible but the following minor compo­
nent value changes must be made. 
Resistors R2/3 should be 4300 and R 1 selected to achieve 
the best input sensitivity consistent with spurious count sup­
pression. Potetltiometer R6 should be adjusted to provide 
5·2V at pin 14 of IC2. 

The concluding part of this article provides full 
setting-up and performance details. 
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WOOD & DOUGLAS 
We have moved! Our new manufacturing facility in Berkshire 
will provide an even better service for our extensive range. 
Credit card orders can also now be taken. ring for details. 

NEW PRODUCTS for the exhibition season from 

our new factory facility. 

144L1N25B 25W VHF LINEAR - A single stage higher 
power version of our popular 144UN10B designed for 
the 2-3W output level FM or SSB equipments. The 
board retains the straight through mode in receive or 
when the power supply is disconnected and fits neatly 
into a small diecast box. Ideal for the FT290. 
Price details: £29.95 in kit, £40.25 as an assembled 
module. 

GRX2 GM CONVERTER - You may not be one of the 
priveleged 40 but you can at least listen on this compact 
high performance converter for 6M. It allows reception 
on the 2M band. The board has options for local 
oscillator output and r.f. gain adjustment. 
Price details : £19.95 in kit, £27.60 as an assembled 
module. 

MPA2 MICROPHONE PRE-AMPLlFIER - A buffered out­
put version of the MPA 1. The board will now interface 
with low input impedance equipment w ithout degrad­
ing the response. 
Price details: £3 .45 in kit, £5.95 as an assembled 
module. 

TVM001 Ch 36 MODULATOR - An alternative to im­
ported UHF modulators giving adjustable frequency 
over the range 400 to 600 MHz. This enables system 
checks at 70cms or directly into your TV set in Band IV. 
The board has video gain and modulation preset adjust­
able. The output oscillator runs at 200-300MHz so it 
could be adapted to Band Ill. 
Price details: £6.95 in kit form, £10.15 as an assembled 
module. 

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

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

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

Unit 13, Youngs Development 
Aldermaston, Reading RG7 4PQ 
Tel 07356 5324. Telex 848702 
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, It is appreciated that few radio amateurs have either the 
means or opportunity of setting up an ideal antenna 
system in an ideal location (if such exists). Yet, having 
spent perhaps several hundred pounds on a highly 
sophisticated transmitter/receiver it is surprising to find 
the potential of such equipment totally spoiled by the use 
of an inefficient and often badly sited antenna. 
- For example, a random length of wire with one end 
hung in a tree, then draped over a rooftop and run halfway 
through the house, is hardly likely to justify the usually 
excellent performance of a modern h.f. band set. 

Before being shouted down with comments about lack 
of available space, local planning requirements, objections 
from family or neighbours to "unsightly" masts and an­
tennas etc., let me say that these reasons are fully ap­
preciated and sympathy is extended to those with such 
problems. Whilst these limitations may be frustrating, 
a little serious thought could well result in a solution 
satisfactory to all concerned. 

It is not within the scope of this article to provide 
answers to individual problems of this nature; there are 
numerous books available with at least one chapter 
devoted to antennas designed for use in otherwise difficult 
situations and especially where space is limited. Invest­
ment in such a book could well result in worthwhile divi­
dends in terms of finding an antenna design best suited to 
meet whatever circumstances may prevail. 

Antenna Performance and Environment 
The performance of an antenna in its chosen location 

may well be different to that specified by the manufacturer 
and/or not in accordance with its theoretical function. The 
height of an antenna above ground, its proximity to other 
antennas or other conductors such as overhead telephone 
and power cables, conductivity of the ground beneath, 
other buildings in the vicinity, large trees or groups of trees 
etc., can all affect performance in some way or other. Per­
formance can of course be affected by not following the 
manufacturer's instructions, or in the case of published 
d.i.y. antenna projects by not using the designer's specified 
materials, dimensions and other recommendations for 
obtaining optimum performance-including the use of 
suitable feed cable of the correct impedance. 
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In this article only a few ways in which the performance 
of antennas can be affected are illustrated, mostly by polar 
patterns, plotted under what might be termed normal en­
vironmental conditions. The photograph of Fig. 6.1 shows 
some of the antennas used at the author's QTH and which 
are sufficiently separated to avoid any significant deviation 
from expected performance, except in the case of the 12-
element v.hJ. beam antenna directly above the 28MHz 
beam. The v.hJ. antenna suffers a slight rise in v.s.w.r. 
when in the horizontal mode owing to its close proximity 
to the beam below it. In the vertical mode it is unaffected. 
Note: The v.hJ. beam can be electro-mechanically rotated 
from horizontal to vertical and back. However, because of 
a large building consisting of four metal lined sugarbeet 
silos, each about 55m high and located lkm away, 
reflections from these at v.hJ. are strong enough to cause 
apparent distortion of the radiation pattern of the v.h.f. 
beam when operating in vertical mode, as shown in Fig. 
6.2(a)-the solid line. This is a typical case where an an­
tenna with an otherwise quite symmetrical polar pattern 
appears to behave in a curious manner in certain direc­
tions. The nominal pattern is shown in Fig. 6.2(b) with a 
dotted line for comparison. 

But this is nothing new. In 1916 Marconi and his assis­
tant C. S. Franklin found in the course of experimental 
work, using a wavelength of two metres, that the transmit­
ted signals were reflected from objects in the path of the 
radiated wave. Marconi concluded from this that a form of 
what he called "wireless detection" (of objects) seemed 
possible but he did not pursue the idea. It was the result of 
a similar experiment by R. Watson-Watt in 1935 that 
quickly led to the development of "radar" using the 
pulse/echo principle. 

Phase and Anti-Phase at VHF 
Signal "flutter" from mobile transmitters operating on 

v.h.f. and u.h.f. is of course well known. There are two 
principal causes, the first one being due to shielding in the 
path of the transmitted signal due to buildings, roadside 
lamp standards and overhead telephone wire etc. The 
second can be due to a dual path being taken by the signal, 
direct and reflected from ground or other obstacles. This 
means that in effect two signals of the same origin arrive at 
the receiving antenna either in or out of phase. In-phase 
the signals add but when out of phase, they cancel each 
other. 

It is quite possible for this phase difference to occur 
with signals between two fixed stations, perhaps only a 
few km apart, resulting in comments of the nature: "OK 
on your new antenna OM but your signals are way down,' 
nothing like the strength they were before with the old an­
tenna." Then the reply: "Well I can't understand that, the 
new antenna is on a different mast and much higher and 
I'm getting very good reports from other stations. Must be 
something wrong your end OM." The reason is that the 
signal is taking two paths and arriving out-of-phase. So, 
never rely on signal reports from one station only when 
trying out a new antenna. 

However, the idea adopted by the author and illustrated 
in Figs. 6.3 and 6.4 might prove useful to those who use a 
beam antenna mounted on a rotator. By mounting a v.h.f. 
omni-directional vertical antenna on the end of an arm ap­
proximately 480mm out from the mast section above the 
rotator and above the beam, the v.h.f. omni' can be turned 
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Omni directional 144MHz vertical 
(see figs 3 &4) 

IWRM82S1 

Long wire for 
1·8, 3·S, 7 & 14MHz 

"'" I· -"-" -... 

"""', 
" 

" 

12 element 144MHz beam 

2element 28MHz 
beam 

2 elemenf\21 M Hz 
beam \, 

Fig. 6.1 : Some of the antennas used by the author 

through a circle of the same radius. This will allow the 
antenna to be positioned toward or away from the station 
being worked by H./4. This arrangement has been found 
to be very effective as Fig. 6.4 shows. The chart recording 
signal level variations from a station 40km distant is 
shown relative to the position of the antenna when turned 
through 360 degrees. 

Attenuation and Polarisation Changes at 
VHF and UHF 

/ -4-432MHz 

7~ .. " ) ~. ,elical antenna 

Ii . i ' 

t 

Wave propagation at v.hJ. and u.hJ. is largely "line-of­
sight" and ideally antennas for these bands should be in­
stalled high enough so that radiation, which is normally 
parallel to the ground, is directed well above buildings, 
trees and conductors such as overhead telephone wires 
etc., in the vicinity. Attenuation due to large buildings with 
steel frames or other metallic reinforcement, can be higher 
than is generally realised and tests have revealed as much 
as 25dB. At v.hJ. and u.h.f. attenuation is usually greatest 
with vertically polarised waves, which is not surprising 
when you think of all the vertical conductive obstacles that 
may lie in the path of waves travelling near to the ground. 

Fig. 6.2: The distortion of the radiation pattern due to 
the four silos 
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Values of attenuation for ver­
tically polarised signals due to 
trees and especially large num­
bers of trees together have been 
assessed as 3dB at 30MHz ris­
ing to more than lOdB at fre­
quencies above lOOMHz. The 
average attenuation figure at 
v.hJ. for horizontally polarised 
waves is approximately 3dB. 
Normal brick walls and slate or 
tiled roofs can account for an 
attenuation of 6dB at v.h.f. and 
u.h.f. which means that radia­
tion from indoor antennas will 
suffer some loss and more so 
when rooftops and walls are 
wet. 

Other tests carried out with 
regard to the effect of terrain 
revealed that diffraction and 
reflection from the ground, 
buildings and other conducting 
objects can result in the 
polarisation of a v.h.f. signal 
becoming twisted. Observations 
have shown that vertically 
polarised signals arriving from 
distances of 48 to 64km can 
become reorientated to such an 
extent that an increase in 
received signal strength of 6dB 
or more could be obtained by 
slanting the receiving antenna to 
meet the polarisation change. 
Instances have even been recor­
ded where wave polarisation at 
v.h.f. over a long path 
(60-100km) has been changed 
completely from vertical to 
horizontal. 

Fig. 6.3: Use of extending 
horizontal support arm with 
an omni-directional v.h.f. ver­
tical antenna for rotation 
through 360 degrees on a 

. radius of 1J4 

long Wire Antennas-HF 

... 

The principle of long wire antennas for multi-band (har­
monic) operation was dealt with in Part 5 of this series. 

Providing a long wire consists of one or any even num­
ber of half-wave lengths. at the frequency of operation, is 
fully horizontal and fed at one end via a tuned feed line or 
other matching system, then the radiation patterns ob­
tained will be very close to the theoretical. However, it has 
been and still is fairly common practice to bring one end of 
the wire downwards and into the shack for direct connec­
tion to an antenna tuning/matching unit. With one, or an 
even' number of half-wave lengths, the feed point will be at 
a high r.f. voltage. The end of the wire should therefore be 
taken by the shortest route to the antenna tuner and kept 
as far as possible from other conductors to prevent r.f. 
power loss. This method of feeding a long wire can also 
distort the otherwise normal radiation patterns that would 
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be obtained. Radiation from the downward portion of wire 
will normally be almost vertically polarised and this can 
result in some cancellation of power from one of the main 
lobes, whilst causing an increase in power from the others. 

End feeding also causes "tilting" or a shift in the angle 
of the main lobes with respect to the wire. The shaded 
polar pattern with the dotted outline as in Fig. 6.5(a) 
shows what can happen. In this example the antenna is ap­
proximately 40m long (total) and naturally resonant as a 
half-wave on 3·5MHz, but being operated as a full-wave 
on 7MHz. If the whole length of wire was horizontal and 
coupled to the transmitter via a matched line at one end it 
would produce the symmetrical pattern of four lobes, each 
having the same amplitude and at an angle of about 54 
degrees to the line of the wire, as Fig. 6.5(b) shows. Note 
how the result of direct feeding at one end has, in this ex­
ample, greatly diminished the amplitude of the lobe lying 
in the Southerly direction. 
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Fig. 6.4: Showing the pen chart recording of v.h.f. 
signal variation due to phase effects, also the rotation 

of the v.h.f. vertical antenna on a radius of 'A/4 

Have remote control 22in colour television (Hitachi) excellent 
condition. Would exchange for a good general coverage receiver or 
144MHz transceiver. " Exchanger" to collect (no rubbish please). 
R. G. Jones, 1 Southampton House, Avon Road, Tidworth, Hants, 
SP9 7RT. Tel : Stonehenge 46374 (not after 7 .00pm). . R991 

Have complete camera outfit, mint condition , Canon A 1, AE 1 pro­
gramme, 50mm, 200mm, 300mm Canon FD lenses, winder, 
Sunpack auto zoom, 3600 flash , filters, straps and aluminium 
case. Would exchange for 144MHz or h.f. rig. P. Deighton , 
3 Prickett Road, Bridlington, E. Yorks. R992 

Have JVC S 1 OOE colour video camera etc. , 10X zoom lens, mint 
condition, 2 months old. Would exchange for good 144MHz and 
h.f. transceivers with possible cash adjustment. K. White, 95 
Burstall Hill, Bridlington, E. Yorks. R993 

Have Eddystone 770R v.h.f. communications receiver in good 
condition. Would exchange for 144MHz (2m) f.m. mobile. Tel: 
037640502 (Braintree, Essex). R994 

Have FT-290 plus cash , still under warranty, NiCads & charger. 
Would exchange for TR-9000 or FT -480, 100W linear lOW drive. 
GM6LJG Eric. Tel : 0397 2992 (Fort William) . R995 
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Fig. 6.5: Distortion of the radiation pattern from a long 
wire antenna operated on the h.f. bands 
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RTTY-with the ZX81 
by Dick Ganderton G8VFH 

In the first part we looked at the design and construction 
of a terminal unit suitable for use with a microcomputer 
such as the ZX8l or Spectrum. Before we can use the t.u. 
with a computer we need some form of serial to parallel 
interface unit to allow the t.u. to conduct its two-way 
'dialogue' with the computer. 

Those readers who want to find out more about the 
theory behind interfacing should turn to books covering 
the subject. The interface board used for this project is the 
one designed by Scarab Systems and marketed by them as 
a kit of parts. The board was produced by Scarab Systems 
for use with their ZX8l R TTY software package and is 
simple, effective and easy to build. 

Interface Construction 
The interface is shown in the circuit diagram (Fig. 2.1) 

and uses the well-known 8251 A programmable com­
munications interface chip. It could be built on Veroboard 
if desired to keep the costs as low as possible. However the 
recommended method of construction is on the double­
sided p.c.b. as shown in Fig. 2.2. This p.c.b. is available 
from Scarab Systems along with the R TTY software 
cassette. 

Construction is started with the 23 through-board links 
and the TEST pin. Note that these must be soldered on 
both sides of the board. When you are satisfied that you 
have fitted all the links the i.c. holders can be fitted. If you 
want to save costs then these holders can be left out and 
the i.c.s soldered directly to the board although in the case 
ofIC3 a holder is recommended. . 

The remaining components are then soldered in place 
taking care to solder both sides of the board where pads 
are provided. If a means of remotely changing the baud 
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rate is required R2 could be changed for a potentiometer 
wired as a variable resistor. 

Connections to the ZX81 are made with ribbon cable 
which can be soldered directly to the RAM pack or to the 
ZX8l p.c.b. depending on what you decide to do about re­
housing the ZX81. 

Setting Up 
When you are satisfied that all connections have been 

properly made the baud rate can be set up. With SI open, 
adjust RI to obtain 2908Hz at the TEST point. Close SI 
and adjust R3 to obtain 3200Hz at the TEST point. For 
other baud rates the frequency required at the TEST point 
is found from the following equation 

f = 64 x baud rate 
If R2 has been changed to a variable resistor the baud rate 
should be set with it at mid-range to give ·a swing both 
above and below the nominal baud rate. You could, of 
course, calibrate the control and adjust it from the front 
panel of the computer keyboard. 

Software 
The program chosen for this project is the Scarab 

Systems ZX-RTTY program as this is readily available, 
proven and reasonably priced. The program offers six 
programmable memories, one of which transmits up to 
255 RYs for tuning purposes while the other five can 
tran~mit individual messages, such as a CQ call, station 
details, test messages, etc. each containing up to 255 
characters. Transmitted information is displayed on the 
v.d.u. screen in inverse format to distinguish it from 
received information. 

The re-housed ZXS1 with 
the Maplin keyboard. The 
diecast box houses the 
mains power supply, 
mains filter, ZXS1, Ground 
Control 16K RAM board, 
Scarab interface board 
together with the various 
input and output sockets. 
The Maplin keyboard is a 
great improvement over 
the Original ZXS1 pressure-

'--____ ----.1 sensitive one 
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Fig. 2.1 : Circuit diagram of the Scarab Systems inter­
face. Resistor R2 can be replaced with a variable 
resistor to give a fine baud rate control if required. 

CONSTRUCTION 
RATING Intermediate 

BUVING GUIDE 
The Scarab Systems software used in this project is 
available on a cassette from Scarab Systems, 141 Nelson 
Road, Gillingham, Kent ME7 4LT, Tel: 0634 575778. Price 
£9.75 incl. VAT and postage. The cassette with p.c.b. is also 
available from Scarab at £13.45 while the complete 
package including components is £25 .15. The 16K RAM 

board used is available, cased , from Ground Control, Alfreda 
Avenue , Hullbridge, Essex SS5 6LT, Tel : 0702 230324. 
Price £ 19.95 inclusive. Ground Control can also supply their 
16K RAM and 10 board (p.c.b. only) together with full instruc­
tions at a special price for PW readers of £7 .75. The 
keyboard used is from Maplin Electronics and is their 
LW72P at £ 19.95 in kit form . The case is their XG 17T at 
£4.95. 

The quoted price does not include re-housing the ZX81 . 
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V 

* components 

Resistors 
Carbon film t w 5% 

1kn 2 
4·7kn 1 

R4,7 
R5 

R7 
I k 

10kn 1 
100kn 1 

R2 (see text) 
R6 

Potentiometers 
Min. horizontal presets 

25kn 1 R1 
100kn 1 R3 

Capacitors 
Polyester 

10nF 2 
Tantalum bead 

10IlF 16V 2 

Semiconductors 
Diodes 

1N914 3 
Integrated circuits 

NE555 1 
8251A 1 
74LS 14 1 
74LS74 1 
74LS138 1 

Miscellaneous 

C1 , 2 

C3,4 

D1, 2 , 3 

IC2 
IC3 
IC4 
IC1 
IC5 

03 
lN9 14 .. .. 

+5V 

T erminal unit 
nput i 

Terminal uni t 
output 

DV 

ROM 
c.s . 

Min. toggle switch s.p.s.t. ; Integrated circuit holders 
8 pin d.i.1. (1). 14 pin (3). 28 pin (1) ; Printed circuit 
board (Scarab Systems); Through-board links, wire, 
ribbon cable etc. 
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RTTYwith the ZX81 
Carriage return, line feed codes are automatically inser­

ted during transmission after every 64 characters and text 
is written at the bottom of the screen and automatically 
scrolls upwards. All that remains to be done is to connect 
the interface board to your ZX81 and terminal unit, con­
nect the t.u. to your transceiver, load the Scarab Systems 
R TTY program into the ZX81 and away you go. 

QRM and Other Problems 
All microcomputers produce some degree of QRM and 

the ZX81 is no exception. In some cases it is so bad that it 
completely swamps the transceiver while in other instances 
it is no problem at all! 

It is well worth while, however, completely stripping the 
ZX81 out of its case and treating it as a plain p.c.b. which 
can be mounted into a screened metal enclosure together 
with a mains power supply, properly filtered, the RTTY in­
terface board and the RAM pack. 

While this is being done a better keyboard can be ad­
ded, and this really is a must for R TTY operation. Also 
the various parts of the computer can be hardwired 
together for greater reliability. 

I opted to use the Maplin keyboard which is reasonably 
priced in kit form, and has several useful features such as a 
SHIFTLOCK key, FUNCTION key and GRAPHICS 2 key to 
make life easier when loading or editing programs. The 
keyboard is connected to the computer via a ribbon cable 
and I used a 25-way plug and socket for this although it is 
not essential and the ribbon cable could be fed into the 
metal enclosure through a small slot. 

Practical Wireless, July 1983 

The complete ZX81 with p.s.u. and RAM pack, etc. can 
be fitted into a large diecast box although this is a squeeze. 
The RAM pack used is the Ground Control 16K unit 
removed from its case and the edge connector unsoldered. 
The board is then connected directly to the ZX81 p.c.b. 
using either ribbon cable or a mixture of ribbon cable and 
rigid tinned copper wire to support the RAM pack board 
above the ZX81 board. To allow a printer or other 
peripherals to be fitted to the computer a slot is cut in the 
side of the box to allow access to the edge connector on 
the ZX81 p.c.b. For extra reliability I fitted a gold-plated 
edge. connector to the board but this is an expensive 
luxury, and not really necessary. 

The ZX81 p.c.b. is attached to the box floor by two 
plastic pillars and the ZX81 heatsink which is joggled 
downwards and screwed to the box floor with some heat­
sink compound and a 6BA nut and bolt through a hole 
drilled in the centre of the heatsink. 

Any metal enclosure could be used so long as it has a 
close fitting lid to keep it reasonably r.f. tight. 

The mains p.s.u. could be the original Sinclair one, as 
long as it is the larger version capable of driving the printer 
as well as the computer, or it could be a new one built 
from a 9V 20V A transformer feeding a bridge rectifier 
with adequate smoothing. The mains input must be filtered 
as well as switched and fused. 

Eliminating the problems created by the Sinclair edge 
connector by hard wiring, improving the heatsinking and 
screening the whole lot in a metal box improves the overall 
reliability and the computer can still be used by the kids to 
play games. The QRM is now low enough to be lived with 
and the Scarab Systems R TTY program works very well. 

Scarab also produce an interface board and software 
for RTTY with the ZX Spectrum and the t.u. described in 
Part 1 is suitable for this. • 

} ..., 

j 
I 

I 
i . -' 

""" ) 

The complete 16K ZX81 fitted into a 
large diecast box. The Scarab Systems 
RrrY interface board is fitted at the 
top left of the box while the Ground 
Control 16K RAM board, taken out of 
its plastics case is mounted directly 
above the ZX81 board in the top right 
corner. The mains power supply is in 
the bottom right of the box with the 

mains filtered plug centre bottom 
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No.23 
Roger Hall G8TNT (Sam) 
Mods 22 in the May issue of PW was devoted to readers' 
requests and we are now almost up to date with them. This 
month I will explain how to extend the frequency range of 
some 144MHz rigs. 

Frequency extension these days is a basic mod that is 
quite easy to carry out on most Japanese sets because they 
are usually made to be sold throughout the world. Instead 
of making different sets for each part of the world, with 
their own specific frequency allocations, the Japanese 
make one model that can be easily modified to work 
within the appropriate band edges. 

Before explaining how to carry out these modifications, 
I should make it quite clear that sets that operate outside 
the UK amateur allocation of 144-146MHz can by them­
selves only be used in those countries that allow such 
operation. The only other valid reason for a UK amateur 
wanting to be able to cover a 4MHz range is to drive a 
transverter for 432, 1296MHz or other microwave bands. 
Transverting is an acceptable way of getting on to these 
higher frequencies but great care must be taken to ensure 
that any leakage of the fundamental signal from the driv­
ing rig is maintained at a very low level (normally better 
than 60dB below the peak output). By way of example 
when we tried transverting to 1296MHz for a contest, 
several people came back to us on 144MHz. Despite all 
our precautions, some of our signal was being radiated on 
144MHz and people who returned to our CQ calls on that 
band did not even realise that we were trying to operate on 
1296MHz! 

It should also be noted that wanting to listen to services 
operating above 146MHz is not a good reason for modify­
ing a 144MHz band rig. Contrary to popular belief, we are 
not allowed to listen to these transmissions provided we do 
not pass on anything that we may hear-we are not 
allowed to listen at all. The existing Wireless Telegraphy 
Act makes it quite clear that without an appropriate 
licence the general public are only allowed to listen to 
transmissions from radio amateurs and authorised broad­
casting stations; nothing else. Holders of an amateur 
licence (A or B) may additionally monitor transmissions 
from Standard Time Stations such as WWV and MSF 
Rugby. 
__ And_now for the Mods folks! 

Mr C. North G6FHI obviously does not want to use his 
set for any illicit purposes because he wrote in to tell me 
how to de-modify an IC-290. He bought an American ver­
sion of this set and then found that it did not have a tone 
burst and its coverage was 143·800-148-999MHz. 

He solved the tone burst problem by buying a ready­
made board and fitting it inside the case and then, because 
he thought that it would be too easy to accidentally 
transmit out of band, he decided to Anglicise the set. He 
found that there are three diodes marked 15, 20 and 23 
and next to them there are three vacant spaces for diodes. 
These are marked 16, 31 and 22. He removed the diodes 
from their original positions and replaced them in the va­
cant ones. The mod was completed by running a wire from 
D31 to the unused hole adjacent to J8. This work has to 
be carried out on the p.l.l. board which should be removed 
from the rig. This involves removing the top cover, then 
taking out the sensor board (one edge connector). All the 
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connectors have then to be removed from the logic board 
and, when the four screws have been removed, this board 
can be taken out. 

Mr North passed on this information with the comment 
that the circuit board is clearly marked and it should be 
easy to see where the components should go. He also men­
tioned that people with the European version of this set 
can extend their frequency range by simply reversing the 
procedure. 

The Icom IC-2SE is a tiny 25W mobile rig that is very 
nice but it does have one annoying fault. It has a tendency 
to buzz, even when the audio gain control is turned right 
down. I receive the Icom Newsletter from the Users' Inter­
national Radio Club. This is published by Rob Pohorence 
N8R T, and it usually contains a wealth of information. A 
small item in issue 31 A mentioned the problem of low fre­
quency hum leaking into the audio output on this model 
and a modification was suggested that should cure it. 

First remove the top and bottom covers and then 
remove the two screws on each side that hold the front and 
back panels. Then unsolder the red wire on the power 
switch which terminates at J8 pin 2 on the driver board. 
Slip the wire out of the bundle so that it is free to move to 
the back of the set and then solder it to the cathode of 
D22. This is located just to the right of the external 
speaker jack on the heatsink. 

The output level of the hum before modification was 
measured at 1·1m V with the volume control set at zero. 
After modification the level was 0·5mV-a significant im­
provement! 

While on the subject of the IC-2SE, I should mention 
how easy it is to make this model cover a full 10MHz. 
I have already published this information but it is so 
easy that I am going to print it again. On the front 
panel there are three rectangular push-buttons, 
FULL-SCAN/PROGRAMME-SCAN, SIMPLEX/DUPLEX and 
NORMAL/REVERSE. If the latter two buttons are pushed in 
simultaneously they will both latch in the depressed posi­
tion and the set will then tune between 140·000 and 
149·999MHz without any further modification. It couldn't 
be easier. 

Wanted 
This column exists to allow readers to exchange infor­

mation so if you have a mod for any kind of amateur radio 
equipment, please write in and let me know. I can then 
pass it on via this page. Under the heading Wanted I can 
also pass on your -requests for mods so write in if you 
would like to know how to modify your rig. Unfortunately 
I cannot answer individual queries so please do not enclose 
any sort of s.a.e. or IRC. 

We will soon be publishing an index so that you can see 
if the mod that you have been looking for has already been 
printed. If it has, the easiest way to obtain a copy is to 
contact the Post Sales Department. Their address is at the 
front of this issue. 

The address to write to with a mod, or a request for one, 
is R. S. Hall, Room 2046, Hatfield House, Stamford 
Street, LONDON SEl 9LS. . 
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WATERS & 
STANTON 
ELECTRONICS 

BUYING A RECEIVER? 
. THEN COME TO 
THE EXPERTS! 

WE STOCK THE LOT 
18/20 MAIN ROAD, HOCKLEV, 
ESSEX. TEL (0702) 206835 

TRIO R600 

SEND SAE FOR 1983 CATALOGUE 

If you're a beginner just startiAg out in radio you'll be delighted with the performance that the R600 offers 

£257 50 you. Considering the electronics that are packed into this receiver, the price is remarkably low. A few years 
• ago this performance would have cost you twice as much. Full digital readout and really simple tuning in 

of SSB signals makes this one of the few top receivers that the beginner should consider. With all the 
gloom and doom one hears about in the news these days, why not put a pair of headphones on your head, 
plug them into the R600 and whisk yourself away into the wonderful world of wireless. Signals from the 
Australian outback or the flying doctor, radio amateur expeditions on some remote Pacific island, signals 
from Russian amateurs or young American novices, the latest War,ld news even before the BBC reports it, 
aircraft over the Atlantic, shipping distress frequencies; all this and much more is possible on this little 
receiver. So don't delay any further, send today for full details and introduce yourself to an exciting new 
hobby. 

TRIO NEW R2000 £398.75 
The R2000 is Trio's latest communications receiver covering the entire spectrum from 150KHz to 30MHz. It 
boasts a whole host of features that make it probably one of the best buys in radio communications 
receivers currently available today. Its uncompromising design provides facilities for AM, SSB, CW and FM 
reception with 3 separate filters automatically switched in. The factory fitted memory module provides for 
10 separate frequencies to be programmed in any mode and for automatic scanning of all channels. In 
addition, pre-programmed segments of the band may also be scanned making it one of the most versatile 
deSigns available. As an added feature an internal battery wrth an estimated life of 5 years retains the 
memory even when the power is disconnected. The rate of tuning is controlled electronically and has 3 
speeds to suit all types of operation. Another novel feature is the squelch control that is effective on all 
modes for suppressing background noise when no signal is present. Other features include noise blankeT, 
dual AGC, clear digital display down to the nearest 100Hz, dimmer switch, 24 hour quartz clock, front 
mounted speaker, tone control, RF step attenuator, dual impedance aerial terminals, 230v AC or optional 
12v DC operation, built-in timer etc, etc. 

V AESU FRG7700 
£335 

ICOM R70 
£499 

* 
PART EXCHANGE WELCOME' - PHONE FOR QUOTA TION 

WE CAN ARRANGE COLLECTION FROM YOUR HOME. * The FRG7700 is for the advanced listener or for the enthusiast who demands the best in short wave 
reception. The receiver covers the complete spectrum 200kHz to 30mHz with a highly accurate digital 
display. The receiver offers excellent sensitivity and selectivity and has separate detectors for AM, FM and 
SSB, plus switched bandwidth on AM. Other controls include automatic gain control, noise blanker, 
attenuator, squelch, rf gain control and clock with timer. There is also facilities for fitting an optional 12 
channel memory unit. The receiver runs from 230v AC mains or 12v DC and there is an optional aerial 
tuner to go with it. And if you are interested in VHF, there is a complete range of specially designed 
converters to go with the receiver that covers the amateur, aircraft and marine bands, etc. Why not send 
today for our coloured brochure and get to know more about what the FRG7700 has to offer. 

The R70 is possibly. the ultimate in receivers designed for the amateur market. We've tested this 
thoroughly and are convinced that this receiver offers everything that the enthusiast could ever wish for. If 
anything can pull the signals in, this one will. Frequency coverage is 100kHz to 30mHz in 30 bands. A 3 
sta~e rate of tuning enables easy tuning for all modes, AM, SSB, CW and FM (the latter requires the 
optional FM module). The dual VFO enables 2 separate frequencies to be used and the bright digital 
display gives precise frequency readout down to 100Hz with absolute stability. Great emphasis has been 
put on selectivity and in addition to independant filters for each mode, there is a separate selectivity 
control. This enables the bandwidth to be continuously varied down to 500Hz. Another control provides a 
variable notch fiher to prevent hetrodyne interference - now you can really dig deep fo r those elusive DX 
signals. Another nice feature on this receiver is its excellent sensitivity even on very modest aerials. This is 
obtained by the use of a well designed front end incorporating switched pre-amplifier and attenuator. 
Other features include dual-mode noise blanker. dual AGe action, transmitter monitor, dimmer switch, 
dial lock, RIT control. squelch control, tone control, FM tuning indicator, forward facing speaker, 230v AC 
power requirements, etc, etc. 

HAVE YOU GOT YOUR COpy OF "BETTER SHORT WAVE RECEPTION"? * THE NEW 5TH EDITION HAS JUST ARRIVED. 160 PAGES £3,95 + 75p p.&p, 

AIRBAND MONITORS 
CD-6000 £99 A TC-720 

110-140 MHz 12V DC 
5kHz steps. 1 watt audio output. 
Excellent sensitivity. 

Completely synthesized 
118-136 MHz 
25kHz steps 
0.5W sensitivity. 
Rechargeable batteries. 
Helical aerial. 
230V AC charger. 
Professional design. 

TELEPHONE FOR 
FREE ADVICE ON 
AIRBAND MONITORS. 

ALL ITEMS IN STOCK 
SENT BY RETURN 

SEND SAE FOR 
1983 CATALOGUE 

£159 

'on Trio Yaesu & ICOM E.&O.E. 

MAIL ORDER SLIP to: Waters & Stanton Electronics, Main Road, Hockley, Essex, 

Name .... .. .... .......... .. , ........... , .. .. , .... ... .. , .. , .. , .......................... , ...... . Goods required .. ,., .... ..... .... , ..... .. , ....... .. .. ....................... . 

Address ........... .. ..................................................................... ... , 

Please rush me the above. Cheque enclosed for £ ...... . Please charge to credit Card No .................... . 
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The toroidal transformer is now accepted as the standard in 
industry, overtaking the obsolete laminated type. Industry has 
been quick to recognise the advantages toroidals offer in size, 
weight, lower radiated field and, thanks to I.L.P., PRICE. 
Our large standard range is complemented by our SPECIAL 
DESIGN section which can offer a prototype service within 7 DA YS 
together with a short lead time on quantity orders which can be 
programmed to your requirements with no price penalty. 

*Gold service available. 
21 days manufacture for urgent 
deliveries. 

*Orders despatched 
within 7 days of 
receipt for single or 
small quantity orders. 

*5 year no quibble 
guarantee. 

TYPE 
SERIES SECONDARY RMS PRICE TYPE SERIES SECONDARY RMS PRICE TYPE 

SERIES SECONDARY RMS PRICE 

15 VA 
62 x34mm 

0.3SKg 
Regulation 

19% 

No Voila Current 

OxOl0 
OxOll 
Ox012 
Ox013 
Ox014 
Ox015 
Ox016 
Ox017 

6+6 
9+9 

12+12 
15+15 
18+18 
22+22 
25+25 
30+30 

1.25 
0.83 
0 .63 
0 .50 
0 .42 
0 .34 
0 .30 
0 .25 

£5.12 
+ p & p £0.78 
+ VAHO.89 
TOTAL £6.79 

(encased in ASS plastic) 

30 VA hOl0 
70x30mm 1x011 

0.45Kg h012 
Regulation h013 

18% h014 
lx015 
lx016 
1x017 

50 VA 2x010 
80 x 35mm 2x011 

0.9Kg 2x012 
Regulat ion 2x0 13 

13% 2x0 14 
2x015 
2x016 
2x017 
2x028 
2x029 
2x030 

80 VA 3xOl0 
90x30mm 3xOll 

lKg 3x012 
Regulation 3x013 

12% 3x014 
3x015 
3x016 
3x017 
3x028 
3x029 
3x030 

6+6 
9+9 

12+12 
15+15 
18+18 
22+22 
25+25 
30+30 

6+6 
9+9 

12+ 12 
15+ 15 
18+ 18 
22+22 
25+25 
30+30 

110 
220 
240 

6+6 
9+9 

12+12 
15+15 
18+18 
22+22 
25+25 
30+30 

110 
220 
240 

2.50 
1.66 
1.25 
1.00 
0.83 
0 .68 
0.60 
0 .50 

4.16 
2.77 
2.08 
1.66 
1.38 
1. 13 
1.00 
0.83 
0 .45 
0.22 
0.20 

6.64 
4.44 
3.33 
2.66 
2.22 
1.81 
1.60 
1.33 
0 .72 
0.36 
0 .33 

£5.49 
+p&p£1.10 
+ VAT £0.99 
TOTAL £7.58 

£6.13 
+p& p £1.35 
+ VAH1.12 
TOTAL £8 .60 

£6.66 
+ p & p £1.72 
+ VAH1.26 
TOTAL £9.64 

No Volts 

120 VA 4xOl0 6+6 
90 x 40mm 4xO ll 9+9 

1.2Kg 4x0 12 12+12 
Regulation 4x013 15+15 

11 % 4xO.l4 18+18 
4x015 22+22 
4x0 16 25+25 
4x01 7 30+30 
4x018 35+35 
4x028 110 
4x029 220 
4x030 240 

1 60 VA 5xOl1 9+9 
110x40mm 5x012 12+12 

1.8Kg 5x013 15+15 
Regulation 5x0 14 18+18 

8% 5x015 22+22 
5x016 25+25 
5x017 30+30 
5x018 35+35 
5x026 40+40 
5x028 110 
5x029 220 
5x030 240 

225 vA 6x012 12+ 12 
110x45mm 6x013 15+15 

2.2Kg 6x014 18+ 18 
Reg ulation 6x015 22+22 

7% 6x016 25+25 
6x017 30+30 
6x018 35+35 
6x026 40+40 
6x025 45+45 
6x033 50+50 
6x028 110 
6x029 220 
6x030 240 

Current No Volts Current 

10.00 300 VA 7x013 15+ 15 10.00 
6.66 110x 50mm 7x014 18+18 8.33 
5.00 2.6Kg 7x015 22+22 6.82 
4.00 £7.42 Regulation 7x016 25+25 6.00 £10.88 3.33 6% 7x017 30+30 5.00 
2.72 +p&p£I .72 7x018 35+35 4.28 + p & p£2.05 
2.40 + VAH1.37 7x026 40+40 3.75 +VAH1.94 
2.00 TOTAL £1 0 .51 7x025 45+ 45 3.33 TOTAL £14 .87 
1.71 7x033 50+50 3 .00 
1.09 7x028 110 2.72 
0.54 7x029 220 1.36 
0 .50 7x030 240 1.25 

8.89 500 VA 8x016 25+25 10.00 
6.66 140x60mm 8x017 30+30 8.33 
5.33 4Kg 8x018 35+35 7.14 £14.38 4.44 £8.43 Regulation 8x026 40+40 6.25 
3.63 4% 8x025 45+45 5.55 + p & p£2.40 
3.20 + p & p £1.72 8x033 50+50 5 .00 + VAH2.52 
2.66 + VAH1 .52 8x042 55+55 4.54 TOTAL £19.30 
2.28 TOTAL£I1.67 8x028 110 4.54 
2.00 8x029 220 2.27 
1.45 8x030 240 2 .08 
0 .72 
0 .66 

625 VA 9x017 30+30 10.41 
140 x 75mm 9x018 35+35 8.92 

9.38 5Kg 9x026 40+40 7.81 £17.12 7.50 Regulation 9x025 45+45 6.94 
6.25 4% 9x033 50+50 6.25 + p & P £2.55 
5.11 £9.81 9x042 55+55 5.68 + VAH2.95 
4.50 9x028 110 5.68 TOTAL £22.62 
3.75 + p & P £2 .05 9x029 220 2.84 
3.21 + VAT£1.78 9x030 240 2.60 
2.81 TOTAL £13.64 
2.50 
2.25 
2.04 ALSO AVAILABLE 1.02 
0.93 S izes up to and inc luding 5KVA are 

manu f a c tu red to o r der. 

The benefits ollLPtoroidaf trans formers For mail o r de r p lease make your crossed cheques or post al 
ILP loroldallransformers are only half Ihe weight and height of their laminated o rders payable to I L P Electron ics L t d . Barclayc ard/Access 

equivalents. and are available with 11OV. 220V or 240V primaries coded as follows ' vve lcome. Trade orde r s standard terms. 

IMPORTANT : Regul,lion - All voltages quoled are FULL LOAD . Please add regulalion ligure 10 secondary POSIIO ILP Eleclronlcs Lld Graham Bell House Roper Close 
voltage to obtain oH load voltage. @ Canlerbury CT2 7EP Kenl England 

FIIr 110V primary insert "0 " in place ol"X " in type number. 

For 220V primary (Europe llnsert .. ,.. in place 01 "X" In type number 

For 240V primary (UKI insert '"2"" In place ol "X" in type number. 

A lso available at Electrovalue,Mapl in,Technomatic and Barrie Electronics. 

Telephone t0227154778 Telex 965780 

~-----------------------------
AMATEUR RADIO EQUIPMENT IN THE SOUTHWEST 

\~IYAESU APPOINTED AGENTS FOR Cl j]IICOMI* 
FT ONE FT 780R FT 708 IC 2E 
FT 980 FT 480R FT 230 IC 4E 
FT 102 FT ~ FT 730 IC 25E 
FT 101ZDFM FT 700R FRG 7700 tC 45E 
FT 707 FT 208 IC 251E 
m 7 All models normally always in stock 
FT 726 PLUS FULL RANGE OF ACCESSORIES 

IC 720 
IC 730 
IC 740 
IC 200P 
IC 290H 
IC R70 

Anci llary equipment by: Microwave Modules, Mutek, Datong, Orae, Hansen, Hamp­
tron, Tokyo. Hypower, Himound, Shure, Tono, Toyo, Wel, and SEM. 

Aerials by: Jaybeam, T.E.T. Hygain, G. Whip 
TONO & TASCO - RTTY/ CW SEND/READERS 

ALSO Connectors, Dummy Loads, Rotators, Cables, Valves, etc. 
RSGB Publications - SAMS, ARRL. 

ACCESS - fNSTANT CREDIT - BARCLAYCARD 
Contact or visit - New s~room now open - Mail Order on al l items. 

REG. WARD & CO. LTD. 
GEORGE STREET, AXMINSTER, DEVON EX13 SDP 

Reg G2BSW Telephone (0297) 33163 Rodnay G6LUJ 

62 

NEW COMPONENT SHOP 
IN WEST LONDON 

TOKO COILS + FILTERS 
R + EW KITS 
STOCKISTS FOR - VERa - ANTEX - EXPO -

ULTRASONIC TRANSDUCERS £2.50 
Price inc. VAT + P&P 

40 KHz * SPECIAL OFFEFt * 
BONEX LTD., 

102, Churchfield Rd., 
London W3 60H 

Tel. (01) 992 7748 
Please allow 7 days delivery 
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AIRTEST USER REPORTS ON 
SETS AND SUNDRIES 

GSC 3002 Autoranging Capacitance Meter 
-There cannot be many amateurs who 

have not got a box full of capacitors 
of unknown or uncertain value just 
waiting to be incorporated into the next 
project-just so long as their values 
can be deciphered. 

:1002 AU TOHANGIN(' 
CAPACITANCE ME I E;~ 

and the instrument automatically 
selects the most appropriate of the , 
eight ranges. The basic accuracy is 
claimed to be O· 2 per cent of reading ± 
1 count up to 199 · 91lF and 1 per cent 
of reading ± 1 count up to 19 ·99mF 
with a resolution of 0 ·05 per cent of 
full scale on all ranges and 1 pF on the 
lowest range. 

How useful it would be if you could 
just plug the capacitor into a couple of 
terminals and read the value directly 
and accurately. Global Specialties Cor­
poration's latest instrument allows you 
to do just that. 

Launched a couple of months ago 
this simple piece of test gear has just 
two controls. A slide switch to turn the 
instrument on and a rotary control to 
set the zero. Nothing else-no range 
switch or other controls-just the Lc.d. 
readout, four red Le.d.s indicating pF, 
nF, IlF or mF and the sockets into 
which the capacitor leads or test leads 
can be plugged. 

We have been using 'the instrument 
to sort out capacitors of dubious 
marked va lue, or where the markings 
have rubbed off, It has also proved of 
value in confirming that the markings 
have been correctly " decoded". 

The readout is by a 3t digit Lc .d. 
which gives readings of capacitance 
from 1pF up to 19 990llF (19·99mF) 

Powered by six R6 (AA size) bat­
teries the battery life is around 16 
hours of continuous use. NiCads can be 
used instead of dry cells and a small 
switch in the battery compartment has 
to be set for the type of battery in use. 

The instrument is small enough to 
be comfortably held in the operator's 
hand and also has a built-in flip-up leg 
for use on the bench. 

As well as measuring capacitors the 
unit can be used to determine 
capacitance in cables, switches and 
other components. At a price of 
£166.00 inc. VAT from GSC (UK) Ltd, 
Freepost-Saffron Walden, Essex 
CB 11 3AQ this instrument will 
probably be beyond the reach of most 
amateurs but would make a useful 
addition to a club's test equipment 
suitable for loaning or hiring out to 
members. 

~~~Letters~~~ 
Arabackle Oblifork 7 

Sir: In Ost Prussia ve haf ze vay of dealink wiz fools like ze . 
Mein hearink has gone since 1 April 1937 wen I was ein 
Funker on ze vI2 frequenz auf Insel Allenstein. I demand 
kompensation from ze Amateurs of England und ze RSGB 
ich willen see for zis. 

Dr. Herr Megaw sed he was meine freund aber he was 
nicht so freundlisher. Alles is lost fUr me ; I remember solo ze 
parasitare Swingugen ; die stehende Welle, und zen Der 
Kurzschluss, Die R6hren was kaput wen die Britischen 
Raumwelle gekommen. 

Kompensation ist nich genug: ich wohne REVENGE. 
Niche Irhre Freunde 

NIE EILRACH 

Fur deutch sehen zie PW Feb und APRIL 1983 

Out-dated IRCs 

Sir: Many amateurs who work the h,f . bands receive IRCs 
with a request for a QSL-card, and a surfeit can be quite an 
embarrassment, . . Arguments have been heard on 3· 5M Hz 
(80m) as to whether they have a certain "life-span" , but the 
Post Office Guide clearly states that they are exchangeable 
irrespective of date of issue. 

Practical Wireless, July 1983 

However, when I presented the attached I RC to the 
charming young lady in my local GPO, I was told she 
could not do anything with it, as it was issued " before 
metrication". Although only just received, the date on it was 
2 Feb 1956. Anyone beat that? 

Douglas 8yrne G3KPO 
Ryde, IOW 
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Savea 
Vintage Radio 
for Posterity 
by G.Thompson 

I put together my first crystal set in 192 7, when I was ten 
years old. Later inheriting a tea chest of parts, I spent 
many ill-informed but happy hours building a succession 
of transformer coupled multi-valve t.rJ.s. On pocket 
money of 3d a week my budget for research and develop­
ment was limited, and my multimeter was a magnetic 
compass with a few turns of wire round it, and with a 
variable resistor in series. 

I remember, when I was fourteen, a second-hand two 
valve short-waver on sale for twelve shillings and sixpence. 
I badly wanted it, but lacked the necessary cash. It so hap­
pened that I was just off on a self-catering camping holi­
day, and I lived exclusively on porridge for a fortnight to 
save the money. On my return I found that the coveted 
wireless had already been sold, a possibility which seems 
not to have occurred to me. I was sick-no doubt partly 
from disappointment, but probably also from a surfeit of 
porridge! 

Second Childhood? 
After the war, in 1945, I became a service engineer. 

Few domestic radios had been manufactured after 1939, 
and components were not readily available. The sets 
brought in for repair were from the late twenties and thir­
ties, and had been doctored in various ways. It was not un­
usual to find a wad of cotton wool behind the loudspeaker 
cone, to stop it rattling, and external banks of paper con­
densers replacing unavailable electrolytics. But supplies 
did improve with time, and life became a little easier. 

What all this is leading up to is that, being now heartily 
sick of oriental micro-miniature gimmicks, and no doubt 
also entering my second childhood, I have resumed an in­
terest in vintage radio. On looking around, however, I find 
that while old bottles and cigarette cards are greatly 
valued, vintage radios are not. It seems to me that if 
enough properly restored equipment were made available 
a public demand could be created. When that happens the 
economics will become comparable with other sought after 
memorabilia-well worth while, as well as an absorbing 
hobby. 

64 

Advertisement from 
PRACTICAL WIRELESS October 1932 

How does one come by a vintage wireless? Mostly by 
asking elderly people living in elderly houses. Large hauls 
can sometimes be acquired from the kind of old-fashioned 
village general store which also dabbled in radio, and took 
sets in part exchange. Other possibilities are a small ad. in 
your local newspaper or a card in your tobacconist's 
window, but don't advertise for "vintage wirelesses" or 
you will be asked to pay antique prices: more sensible 
would be "old radios wanted for spare parts". Auctions 
and secondhand dealers can also yield treasure. 

Do not despise anything: the dirtiest and rustiest radio 
can be adequately refurbished if the cabinet is not badly 
broken, and if the dial and knobs are intact. Of course, 
some equipment will be damaged beyond repair, but it is 
still invaluable as a source of spare parts. 

Taking Care 

A word of warning--old mains sets can be lethal. It is 
possible to get a shock of the order of a thousand volts 
from the secondary of a mains transformer, and a.c./d.c. 
radios can have their chassis live to mains. Other hazards 
are valve top-caps at h.t. potential, or metal valves with ex­
posed anodes, again at h.t. Many d.c. only radios were 
made, and these tend to go bang if connected to a.c. 
mains! The old advice to keep one hand in your trouser 
pocket is still sound. If you are not certain of your ability 
to cope with these hazards why not team up with a vintage 
engineer, or stick to battery sets to begin with. In any 
event, do nothing irreversible to a valuable radio, someone 
else may want to do the job properly at a later date. 

Information such as the bias volt ages and anode loads 
are to be found in old valve data books, and second-hand 
bookshops should be investigated. Recommended are the 
Wireless World Radio Valve Data and for general theory 
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books such as The Admiralty Handbook of Wireless 
Telegraphy, Foundations of Wireless by Sowerby and The 
Radio Amateurs Handbook by ARRL. 

The performance of most vintage radios is surprisingly 
good. The earlier t.r.f.s are still suitable for daytime recep­
tion of local stations ; the later superhets are excellent and 
most give far better sound than the ubiquitous "trannie". 
The more advanced models had ten or more valves 
variab!e selectivity i.f.s and automatic frequency control; 
motorIsed push-button tuning was not unknown, and 
cathode ray tuning indicators were common. Many had 

w 
PRACTICAL HANDBOOK OF VALVE RADIO REPAIR 
by Chas. E. Miller 
Published by Newnes Technical Books 
230 pages, 185 x 245mm. Price £13.50 
A useful book which should fill in any gaps of information, 
both technical and historical, for those interested in all 
aspects of vintage radio, where possible original circuit 
diagrams are reproduced to help illustrate the topic. 

The Appendices cover the I ntermediate Frequencies of 
the various receivers, listed alphabetically by the manufac­
turer's name; Valve Characteristics and Base connections, 
including many types no longer made-but alternatives can 
be chosen using the data provided; plus a reproduction of 
the Radio Handbook-presented free with Popular Wireless, 
19 October 1927, price 6d! With the aid of this book almost 
any old radio could be restored to life. 

THE ART OF PROGRAMMING THE ZX SPECTRUM 
by M.James 
Published by Bernard Babani (publishing) Ltd. 
144 pages, 111 x 178mm. Price £2.50 
The book is divided into ten chapters and aims to teach the 
reader the art of effective programming with the ZX Spec­
trum. Chapter 1 starts with an introduction, Getting to know 
your Spectrum. The other chapters deal with such topics as, 
fun at random, high and low resolution graphics, sound, 
moving graphics, peek and poke, a sense of time, strings and 
words and graphics. 

The result of the book is some very effective and exciting 
programs from BASIC. 

Practical Wireless, July 1983 

splendid short-wave performance, with input for a dipole 
antenna, double-geared tuning and audio roll-off. The 
question which occurs is-what constitutes, in the absence 
of original spares, a reasonable restoration? There will be 
a percentage of radios which are in more or less mint con­
dition, and probably these should be reserved for technical 
museums. For the remainder, it seems to me, anything 
which might have been a normal repair during the original 
life of the receiver is alright today. There may even be a 
case, economically, where a cabinet is in good condition 
but the chassis is unrepairable, for putting modern works 
in an old case. Things like RC coupling of the audio stages 
because an intervalve transformer is unobtainable seems 
satisfactory, but the transformer should be left in place in 
case rewinding becomes desirable later. • 

s· 
QUESTIONS AND ANSWERS-CB RADIO 
by F. C. Judd G2BCX 
Published by Newnes Technical Books 
102 pages, 111 x 165mm. Price £2.50 
This book gives simple and concise answers to many of the 
questions that puzzle both the beginner and student alike. 

It deals with an introduction to CB as well as technical 
matters, relevant to both 27MHz and 934MHz f .m. CB. 
Questions on the type of antennas permitted within the 
bounds of the licence are answered, and propagation is also 
explained. There is a comprehensive section on operating 
procedures, and a very useful glossary of technical terms any 
student is likely to come across whilst looking at the subject 
of radio-CB in particular. 

HOW TO GET YOUR ELECTRONIC PROJECT 
WORKING 
by R. A. Penfold 
Published by Bernard Babani (publishing) Ltd. 
96 pages, 111 x 177mm. Price £1 .95 
This book is divided into four sections to aid the reader when 
trouble shooting. Chapter 1 deals with Mechanical Faults in­
cluding the construction and use of a continuity tester. 
Chapter 2 deals with Linear Circuits and also covers the con­
struction and use of a signal injector/ tracer to help with fault 
finding . Chapter 3 is about Component Testing and how to 
test the more common components use in circuits. Chapter 
4 deals with Logic Circuits including t .t.1. and c.m .o.s. In this 
chapter a pulse generator is described to help with fault­
finding. 
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~~~wapSpot·~~ 
Have a Yaesu FT-227R f.m. 144MHz transceiver, value £120. 
Would exchange for Sinclair ZX8l or similar with 16K RAM, p.s.u., 
leads, manuals, programs etc. Tel : Deeside 816435. R860 

Have Spectrum M8 legal f.m. CB 40 channel. Would exchange 
for Ex-Army 19 set s.w. RX/TX or one with TX in need of repair 
or anything similar. S. D. Shaw, 49 Bank Street, Paisley, Nr. 
Glasgow. Tel : 041 8890029. R879 

Have Contax 137MD quartz camera, Zeiss 1· 7 plus .tele and wide­
angle. Cost £400. Would exchange for h.f. transmitter or quality 
receiver. Mrs. Demkiv. 26 St. Andrews Drive, Axminster, Devon. 

R882 

Have new Grundig Satellit 1400. Would exchange for FRG-7, 
FRG-7000, R 1 000 or any communications receiver. K. Miller, 
15 The Rise, Green Lane, Whitby, Yorks, Y022 4ES. R883 

Have Maxcom 7E CB mobile/ portable f.m. rig, NiCads, 16K 
ZX81 plus games tapes, CB p.s.u . and Lubitel t.l.r. camera . 
Would exchange for v.h.f.-u.h.f. scanner receiver, SX200N, 
Realistic, Bearcat or similar. Write or call (p.m.) R. McAvoy, 
71 Grasslot, Maryport, Cumbria. R884 

Have 7 x 50mm Dixons Binoculars, as new, central focusing, 
coated lenses, eye cups plus carrying case with shoulder strap. 
Would exchange for solid state, working s.w. receiver with b.f.o. 
or regeneration. P. Drinkwater, 5 Mayfield Road, Boldmere, 
Sutton Coldfield, Birmingham. Tel: 021 354 2168 evenings or 
weekends. R898 

Have Sony ICF 6800W receiver boxed and virtually unused. 
Would exchange for pair of 934MHz CB (with antennas), possibly 
consider 27MHz Oscar or Lucas. L. Woodley, 5 Brunei Road, 
High Wycombe, Bucks. Tel : 0494 30065. R899 

Have a Micronta metal detector. Would exch"ange for small 
amateur/ communications receiver. 60 Baldock Road, Letchworth, 
Herts. Tel: 04626 71027 . R900 

Have powerful refracting telescope 60 x 910mm, tripod and 
accurate cast iron mounting, many lenses and accessories (to 
500X magnification) as new. Would exchange for modern 
144MHz (2m) multimode base or w.h.y. (will haggle). M. Brooke, 
1 Kenmore Way, Cleckheaton, W. Yorksh ire, BD19 3EL. Tel: 
0924-454339 daytime (Dewsbury). R938 

BLESSED SUMME.RTIME ! 
~£ANS .CA88A~ES.ONIONS, 
TURNIPSIMARROW.s,f'EA~ 
BATH' IN SUtJS""NE ... 
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ny 
gROCCOLI, SAVERKAAuT 
CARROTS. eAU!..1 FLOwtR, 
TOMATOES, 'PUMP)<IN S 
LET1lJC~,CVCUMBER S .. 

Have Marconi Guardian RX 1193A, 3 bands 180kHz-4·65MHz 
DF working, front end with zero sharpen and sense controls, 
240V a.c., with spare valves and manual in v.g.c. Ideal set for 
multiband DXer. Would exchange for Trio R599D or w .h.y. 
Hoyland. Tel: Grimsby 49148 (not after 1900 hrs.). R943 

Have unused 4CX250B in box plus 500-0-500 transformer, also 
19in rack case suitable for amplifier. Would exchange for Creed 
7ERP or later teleprinter. Rick Keens G8NDN. Tel : 067934142 
after 6.30pm or weekends (New Romney). R944 

Have set of welding bottles, hoses, gauges, complete set Victor 
welding and cutting gear, nozzles etc. in case, Saphire NM250 
cutter. Would exchange for 144M Hz multimode transceiver or 
w.h.y. Tel : 046975261 (lmmingham). R945 

Have large amount of magazines, PW (79/82). HE, PE, TV, Radio 
Constructor (old style) single copies or in years. CB radio maga­
zine, plus hard back books on same (CB). Would exchange for 
anything useful in DXing, TV or s.w .l.ing. For more details write 
stating requirements plus s.a.e. to Mike Evans, c/o 185 Fleet 
Street, London, EC4A 2HS. R954 

Have Philips N 1700 video cassette recorder, v.g.c. and working, 
but needs service. Would exchange for FRG-7 or similar. 
E. Adlington. Tel : 0703 437981 (Southampton) . R955 

Have Hallicrafters and CR 100 receivers, both with handbooks. 
Would exchange for Datong Active Antenna or Avo multi meter, but 
anything considered. J . P. Wright, 44 Wilmott Way, Basingstoke, 
Hants, RG23 8AR. Tel : Basingstoke 68649. R956 

Have Tandy PRO-2001 Scanner. Would exchange with cash 
adjustment for R-1000 h.f. receiver. GM4DHJ . Tel : 041-889-9010 
(Paisley) . R968 

Have Feinwerkbau 300SJ, 177 Match air rifle , cost £205, as 
new. Would exchange for scanning receiver, Bearcat, Tandy, Sony 
etc. J . Hellis, Tel: Taunton 83596. R989 

Have Binatone Long Ranger 12, 4W 12 channel (6-17) f.m. 
handheld CB transceiver and case, rechargeable batteries and 
recharging power pack. Would exchange for FRG-7 general 
coverage receiver in good condition. B. Forde, 45 Staveley Close, 
Camden Road, London N7 9RS. R990 

DIPOLES, YAGI$,LoNG 
WIRE'S ,ZtPPEl-1 NS / 
INVER"Eb VEE~ ,&~MS 
LOOPS. I VERTICAl~ .. 

£VERYrHIN~'S 
gP'RDUTINB IN ~4V 
A BUNDANeE .r 
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With a steady and welcome influx of new­
comers into our hobby of amateur radio 
there is a steady demand for information 
on how to get started, amply met by the 
literature on the subject, but when it 
comes to the critical matter of choosing a 
suitable receiver matters get a bit con­
fused. Not being exactly cheap, it is very 
easy to waste good money on a set that 
may be quite unsuitable for the purpose. 

First and foremost, keep away from 
those portables that claim to cover every 
band from v.h.f. to the long wave band, 
always with a hint that one can then be 
very naughty and eavesdrop on to other 
bands that are not meant for the public 
ear. Generally they do not have a beat 
frequency oscillator which is essential for 
the reception of single-sideband (s.s.b.) 
telephony that is virtually universal on the 
hJ. amateur bands. In no way can this 
class of set be considered as a com­
munications receiver and is best forgotten 
for our purposes. 

There are two steps that the potential 
buyer of a good receiver may take in­
itially: first to go along to the local radio 
club and meet the lads and lasses who will 
be only too glad to advise on such mat­
ters, and secondly, to make up one's mind 
to spend a little more than originally in­
tended even if it means getting it on some 
kind of credit scheme. Better this than to 
find that the receiver is lacking in this or 
that facility when it is too late. 

The choice of communications receiver 
is, in fact, rather limited and even though 
the price range is quite wide, say from 
£200 to well over £1000, the design of the 
basic receiver is very similar from one set 
to another. It is the peripherals, such as 
memories, and often almost unnecessary 
bits and pieces that put the price up. 

Almost all sets have a digital display of 
frequency using l.e.d.s and, although it 
does not add to the performance of the 
receiver, it is worth investigating various 
displays with respect to l.e.d. size and 
colour since one is going to spend an aw­
ful lot of time in the future looking at 
them! In particular, make sure that they 
are large enough. As far as the user is 
concerned the digital display now 
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provides a vastly more accurate readout 
of frequency than was ever possible with 
manual analogue tuning. 

Possibly the most important compo­
nent in a receiver is the fIlter in the frrst i.f. 
stage which, broadly speaking, decides 
just how well the set is going to sort out 
one signal from another. Different 
bandwidths are required for different 
modes, the widest for a.m. reception and 
the narrowest for c.w. On the cheap and 
nasty sets there may be only one ceramic 
fIlter, very much a compromise. Conver­
sely, on a good receiver there may be a 
choice on the front panel of two or more 
i.f. fIlters. In some cases it is possible to fit 
optional filters inside at a later date. 

Since it is very likely that the station's 
hJ. receiver will be used at some time 
with a v.hJ. or u.hJ. converter it is highly 
desirable that the set be able to receive 
f.m. signals or to have an optional f.m. 
module available. Already there is the 
American repeater network around 
29·6MHz using f.m. that is easily 
received in the UK and no doubt the cult 
will spread. 

Before spending good money on a set 
do make every effort to tryout a number 
of receivers either through club members 
or at a supplier's shop and don't hesitate 
to ask questions if you are not sure what 
a particular knob or switch does. As with 
everything else it comes down to "you get 
what you pay for". Don't forget that after 
a period of listening you may very well 
move on to a transmitting licence and 
you'll want to sell the receiver in order to 
buy a transceiver or suchlike. The more 
expensive receiver is likely to attract a 
better secondhand price than a cheaper 
one. 

Following on from that, don't be 
tempted to tamper with or modify the set 
in any way or the re-sale price will drop 
dramatically. Don't forget that receivers 
today are general coverage, usually from 
150kHz to 30MHz whereas, with some 
generally rather expensive exceptions, 
transceivers are amateur bands only. In 
the past receivers with amateur bands 
only were not uncommon, while the single 
or multi-band transmitter has virtually 
disappeared. 

The "extra" features on a receiver, 
which mayor may not be considered 
desirable, include a number of memories 
into which the frequencies of stations 
may be fed and recalled by push button. 
The mode, s.s.b., c.w. etc. is also entered 
automatically. Whole bands may be scan­
ned electronically or any programmed 
bandwidth as desired. The stations en­
tered in the memory can also be scanned 

and the required station held. Noise 
limiters are usually fitted but their value 
must be seen with some scepticism as, 
personally speaking, I have never yet 
come across one that was really effective. 
If the interference is really that bad then 
the signal is not worth listening to, 
anyway. 

A clock-timer will show the time on the 
display on pressing a button and the 
receiver can be programmed to come on 
or go off as set on the timer. Again, an 
accessory that in no way enhances the 
performance of the set. In general go for a 
receiver that has all the basic essential 
features and a minimum of gimmicks 
which only cost money that is better 
spent on receiver performance, par­
ticularly in respect of extra fIlters on the 
i.f. side. 

Here and There 
There, in particular this month, is 

Edinburgh where the good news is that 
Anne Edmondson, ex-BRS47285 thank 
goodness, is now duly licensed as 
GM4TCW, a nice one since she is es­
pecially keen on c.w. operating. So now it 
is just the small matter of actually getting 
on the air. Being in the RNARS she 
suggests semaphore as a first possibility! 
Good luck on the air Anne, with best 
wishes from all of us, and congratula­
tions. 

They come, they go! Regular 
correspondent Dave Ackrill in West 
Heath, Birmingham, has forsaken the h.f. 
bands for 144MHz having become 
G6VMQ. After fmishing college this year 
Dave will get cracking on the code and 
get his G4. So, it's congrats OM and nice 
knowing you. Best wishes and lots of DX. 

Now a word of warning. A reader 
noticed a lot of CBers on the 28MHz 
band on his receiver and thought the set 
was at fault and started "fiddling with the 
cores and trimmers" to get the calibration 
right again. Needless to say he couldn't 
since it was OK in the first place and so 
he is in deep trouble now. Unless one is 
experienced in receiver alignment and has 
the necessary test equipment NEVER in­
terfere with any internal adjustments on a 
receiver, or any other piece of electronic 
equipment, come to that. 

Look at the manual and see what ad­
justments are permitted by the user and 
don't do anything else. The CBers could 
very well have been on the band illegally 
or it might have been second channel in­
terference or just sheer breakthrough 
from a nearby CBer, perhaps using high 
power. They might be using illegal s.s.b., 
as well as f.m., although f.m. might be a 
bit difficult to demodulate on an h.f. 
bands receiver. 

John Griffiths BRS54142 of 
Holyhead, Gwynedd, has joined our 
hobby with an FRG-7700 and com­
plementary a.t.u. using a half wave dipole 
for 7MHz and an active antenna FRA-
7700. I've suggested that he replace the 
coaxial feeder on the dipole with open 
feeder into the a.t.u. giving maximum per­
formance on all the bands instead of just 
one. Then he can throw the active an­
tenna away! John believes in doing his 
apprenticeship on the bands as a listener 
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ontheair ______________________________________ ___ 
while getting ready for the RAE and a 
ticket, in what he calls the "furthest out­
post of GW land". 

Believe it or not Bob Salmon G4LJX 
was unable to recruit a licensed amateur 
able to join him, and others, in sailing a 
yacht from Tortola back to the UK. By 
the time this appears in print Bob should 
be on his way back as /MM but while 
waiting to start off he will use !VP2V. He 
expects to check in to the UK Maritime 
Net on 14303kHz some time between 
OBOO and 1BOOGMT. He will be happy to 
QSL contacts or s.w.1. reports direct or 
via the bureau. What has happened to 
that old pioneering spirit? I had expected 
that Bob would have the unhappy task of 
turning people away! 

Reporting the OX 
Two lucky lads have departed these 

shores for Kenya with Tony Oakley 
(G4HYD) becoming 5Z4DJ (QSL to 
Norman Bedford G4NJP, 39 Hamilton 
Road, Bridlington, N. Humberside) and 
Tony Sherer G3TEU taking 5Z4DP 
(QSL to Ian Sherer GBRQH, IB Malham 
Avenue, Anlaby High Road, Hull, N. 
Humberside). DP has taken up perma­
nent residence and his gear will have been 
installed by now, while DJ is a regular 
visitor, taking up residence in July with 
his gear due to arrive in September. Both 
will be active on RTTY and s.s.b. from 
3·5 to 2BMHz. The new WARC bands 
and Top Band are not available in 5Z4-
land. 

Both operators will be travelling exten­
sively in East Africa and the islands of 
the Indian Ocean so every opportunity 
will be taken to activate some of the rare 
prefixes in these areas. Intriguing, isn't it? 
What do they do? 

On 21MHz Jim Willett of Grimsby 
concentrated on VP2EC , 5B4HF, 
OA4ML/B, VP2MRA on Montserrat, 
plus AQ7 AZ said to be in Pakistan, all on 
his FRG-7700 and matching a.t.u. plus a 
long wire. Jim now tries to tape all his 
loggings just to make sure he has 
everything right. 

Also using the same set-up but with a 
20m long wire and two-element quad on 
2BMHz Dave Coggins up in Knutsford, 
Cheshire, was pleased to bag a new one 
for himself in the way of FBBZP on 
Amsterdam Island on 2BMHz s.s.b., 
which appeared to be pretty dead 
otherwise at the time: He also managed 

Club Time 
As a professional journalist I can both 

appreciate a good, well-produced club 
magazine and, equally, be appalled by a 
bad one. But the latter need not be bad 
given just a little attention to spelling and 
grammar and a little thought. There is a 
tendency to write as one speaks and that 
is not always a good thing. Let a second 
person read the copy and make any 
corrections before committing it to print. 
We all make mistak,es, after all. 
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The neat se t -up of the 
Abergavenny & Nevill Hall ARC 
special event station GB2ABC. Its 
next outing is on Saturday July 30. 
Difficult to recognise from this 
angle but Bob GW6JVB is standing 
at the left while the three ops are 
Lloyd GW6JIB, Gerwyn GW4JDE 

and Roland GW4LEU 

VPBZP (Box 3B, Port Stalnley) and 
TRBJD. On 7MHz came VK2WC on 
long path at 0750GMT, HIBGB and 
ZS6BOK. Unusual ones on 3·5MHz 
were 3A2EE and HZlAB (QSL via the 
Y ASME Foundation) . Top Band 
produced EA3VY, LX lPD and WBLRL 
all on s.s.b. 

Down in deepest Cornwall, in 
Callington to be precise, Viv Doidge also 
runs an FRG-7700, plus matching a.t.u. 
need I say, and a 40m long wire. What 
happened to all those other receivers that 
were knocking around? Well, Viv has not 
been hanging about, with 3·5MHz com­
ing up with FM7WS, PJ9EE, SVBCS on 
Zante Island where PO Box 40 will find 
him, VP2MQQ, ZP5CDV, 6WBAR and 
8P6J. To 7MHz and A92F, 
DF3NZ/ ST2, KP4DEX!V2A, and 
TG9XLG (QSL KA4SAE). Up to 
l4MHz starting with C53EY, VS5RB, 
YII BGD, YN9WL, 3B9DA on 
Rodriguez Island, 5T5AP and 9X5MH. 
Ending with 21 MHz we find 
DF4SU/ ST2 who said QSL PO Box 
1623 , Khartoum, then VP2EC, 
WOBM!VP2V , 5H3JR, 6Y5LS and 
9Ll YL. Might have been easier if Viv had 
told us what he didn 't hear! 

Ah! a Drake 2C for a change, 
operated by David Palmer of Stow­
market, Suffolk aided by a 30m-long end­
fed wire. Despite severe problems with 
interference which he is in the process 
of clearing up Dave caught G4GFM/JA, 
JW5V AA (QSL LA4YW), S79ARB, 
VPBANT, VQ9SB, all on 2IMHz. Com­
ing to 14MHz it was KX6PP, TRSJD, 

However the biggest failing is to im­
agine that the club mag is only read by 
the club members and to omit details like 
the full name, address and telephone 
number of the club secretary, at least. 
This info plus details of when and where 
the club meets should be on the first page 
for all to see, and can be permanent copy 
until any changes are made. One 
secretary of a well-known club grumbled 
because his club never appeared in our 
listing .. In fact there was not one mention 
of an address of any club official in an 

VPBSB, VR6TC on Pitcairn, 5T5AP and 
9Q5JE. Local electrical interference can 
be a nuisance and it is very easy to just 
switch off when it occurs rather than 
trouble to find out the cause. Proceed 
logically and determine whether it's com­
ing via the mains or the antenna and take 
it from there. The solution may be a very 
simple one. Don't forget that great QRM­
maker, the hot water system thermostat. 
Remove it if possible and clean the con­
tacts or, probably better, stick in a 
new one. 

Now, how about a Ferguson TR6 plus 
an Eagle RAD30 as the external os­
cillator in order to copy s.s.b.? That's cer­
tainly doing it the hard way, by Donald 
Stewart of Hamilton, in GM-land, fed by 
a dipole or 30m long wire or a homebrew 
vertical. Sticking to l4MHz he logged 
ZP5MJO , PZ9AA (QSL Box 20, 
Paramaribo, Surinam), KL 7RA, OY2R, 
4S7EA, V2AO on Antigua, 5T5RY, 
VP5GT, VS5DD, 5B4MM (QSL 
VE7DLM), and C6ADC (QSL Box 979B 
Nassau). Well done, OM and think what 
you'd do with a real receiver! 

In Prestwich, Manchester, Dave 
"Shaps" Shapiro runs a DX200 and 
homebrew a.t.u. with dipoles for 21 and 
l4MHz plus a long wire. He confirms 
that the T42AMC is in Cuba and like 
other stations with AMC or WCY suf­
fixes is a special event station, being 
World Communications Year. So to 
2BMHz and 9K2BE and XEIOE, then to 
21 with 5H3DM, 6Y5AM, 7PBBX, and 
9X5SL (QSL DLBDF). Up to l4MHz 
and C3l NH, DU7RLC, M IJ, 
VP2MCG, V2AN, 3BBFL, 5T5AP and 
BP6CC. For 7MHz the fare is FM7CD 
(QSL F5VU), HP3FL, VP2MCK (QSL 
G2ACK) and ZP5CDV. Finally on 
3·5MHz FM7WS, HZ1AB, G3ZGC/JB, 
J6LCV, ZP5CCG, 4X6DK and 
5NBARY. Dave confirms that the Ml 
and 9 A 1 prefixes change to T77 by the 
time this appears. 

T. P. Jenner is with the RAF at 
Honington in Suffolk and writes in for the 
first time so welcome to the column OM. 
Present programme calls for a go in the 
December RAE so good luck there. The 
R200 receiver is about to be joined by a 
homebrew a.t.u. fed by a long wire. 
Logged on 3·5MHz was ZB2EO, 
ZD9BW, 4Z4AB, CR 7EJ, ZP6EM and 
J6LCV. Not much on 7 except VP2MCK 
and 5B4MD. On 14MHz VK2BU, 
VS5GA, VS5DO, 4S7FG and VU2SI 
were bagged. 

otherwise good mag. Plenty of "Fred" , 
"Joe", and callsign suffixes but I just 
don't have the time to do a Sherlock 
Holmes turn in such cases. 

I do hope that all you good people par­
ticipating in the Field Days will enjoy 
fine, warm weather combined with ex­
cellent propagation conditions whatever 
bands you are working on. Till next 
month. 

Acton, Brentford & Chiswick ARC G3IIU 
New Members' Forum is the subject for the 
evening of Tuesday June 21 which, hopefully, 
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Given type 
approval by 
the GLC. 

Requires 
only 3 Core 
Mains Cable 

Elevate . .. with the lll14j (-11113 ,1 ... the stronger one. 
* STANDARD TYPES, rated at75 m.p.h. with full head load quoted. Over 

75 m.p.h. with REDUCED LOAD. 

* HEAVY DUTY TYPES, rated at 100 m.p.h. (approximately twice as 
strong as a standard model. 

* MODELS FROM 25'-109'. All telescope down and tilt-over. 
* MODELS FOR ALL SOIL CONDITIONS, with/without concrete. 
* DESIGNED BY CHARTERED ENGINEERS 

TO BRITISH STANDARDS. The 30ft UL TI-MAST 
* CONSTRUCTED OF HIGH QUALITY STEEL. COMPL~EE T~~~:~ci;I~NTI~~~civ~~S~GA~T UM-1 

Choose from over 50 different models. & UHD-2 for only £287.50 carr. paid. 

Penetrate the four corners of the earth 
DX PENETRATOR 
HERE'S WHAT THE CUSTOMERS SAYI 
1. VK7NOW "I have recently installed a DX-33 beam and I would like to advise you that I 
am extremely satisfied with It. It certainly outperforms the TH3JNR which I previously used 
and also the VSWR is lower." 
2. G3AAE "This letter is to tell you how pleased I am with the DX-33 antenna ... On 
unpacking the DX-33 I was immediately impressed with the quality of the hardware, and in 
operation it is iust as impressive. I have used it on all three bands and have been obtaining 
excellent reports from OX stations all over the world . I have conducted tests with other 
stations and these show that the electrical figures included in the DX-33 specification are 
fully met in practice. Congratulations on a very fine product !" 

HERE'S WHAT WE SAY! BRITISH IS REALLY BEST 
PRICES (INC CARR AND VAT) 

3-element. 10m 
5-element. 10m 

DX33 
3 Element 
3 Bands DX-31 

DX-32 
DX-33 
DX-34 
DX-GV 

Dipole. 2kW. 10-IS-20m 
2-element. 2kW. 10-IS-20m 
3-element. 2kW. 10-IS-20m 
4-element. 2kW. 10-15-20m 
Vertical 10-80m 

£67 .B5 
£102.35 
£149.50 
£212.75 

£74 .75 

DX-l03 
DX-l0S 
TDl /101BO 
TDI /151BO 

Trapped dipole. 10AO.BOm 
Trapped dipole. 15.20AO.BOm 

£74.75 
£97 .75 
£45042 
£45.42 £149.50 

HERE'S THE SPECIFICATION .. . * 3 elements on each band. * heavy duty 2kW rated * Gain up to adS 

AR-1002 ROTOR 
STILL ONLY 
£39.95 

* Sroadband operation. 
Current plus VAT peid 

* Stainless steel hardware. * SWR less than 1.3: 1. 

V AESU & TRIO PRICE LIST 
PRICE £ 

ITEM DESCRIPTION INC. VAT + CAAA. 

MC60 Desk scanning microphone. dual impedance 
SP930 EX1ernal Speaker 
TS-930S/ A TU HF transceiver with gen. cov. receiver & ATU 
TS·930S HF transceiver with gen. cov. receiver 
A-I000 General coverage receiver, digital 
TA-2400 2m FM hand portable transceiver 
FT-290A 2m all mode transceiver, portable 
FT-l012 Transceiver 
FT-l012D Transceiver, digital 
FT-gaO Transceiverllgen. coverage receiver 

43.00 
55.00 

1283.00 
1199.00 
279.00 
195.00 
249.00 
529.00 
599.00 

SP-980 Speaker for FT-980 
FT-77 Compact transceiver with FM unit Mast size : 28-44 mm Supply-220/240V AC 50 Hz 

1059.00 
48.00 

477.50 
Max. antenna weight : 50 Kg Motor-24V AC 
Wind area (max.) : 0.25 m Rotation -360° (1 + 5°. -0,) in 60 secs 
Cable: 3 Core Mains type Braking Torque - 1000 KG-cm 

Same specifications as our WE-1145 ROTOR 

CALL WClItclIn FOR ALL YOUR 
YAESU AND TRIO REQUIREMENTS 

WE WILL NOT BE UNDERCUT! 

W8 /t 8 1n eI8ctlOn.·CI (UH) ltd ~~~~~I~~s~S~A~~·IL~~;~I~~~~s60~~~~~!~e. .... C .. NORTHERN tRELAND AGENTS Tom & Norma Greer 
GI61GA - GI61GQ Drumbo ,023 1261645 
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SETTING UP A STATION ... 
The easiest way to get on the air is with a 
handheld transceiver on 70cms or 2m. Drop into 
Photo Acoustics and try these for a start ... 

ICOM IC2E £179 
IC4E £199 

TRIO TR2500 £232.53 
£250.70 

YAESU FT 208 
£208.19 

FT 708 
£229.00 

*NEW! 
P A Equipment Desk - designed 

especially for the amateur. A place 
for everything and everything in its 
place. Come and take a preview look 
at Photo Acoustics. Price £69.95 
We stock a full range of other equipment 
too - and that includes computers with RTTY 
modules available on request. 
J-8eam, G-Whip, Tonna, Halbar, Kenrotor, 
Hirschmann, Welz, Daiwa, LAR, Adonis, 
Microwave Modules, Hi-mound, Katsumi -
also Commodore Vic and Texas. 

We accept Access, Barclaycard and offer 
Creditcharge Instant Finance. 
Part exchange welcome. 

Come and see us - or phone 
0908610625 

See the Professionals 
Four minutes from the M1 . Exit 
Junction 14. Head for the High Street, 
Newport Pagnell. We're at Number 58. 
Parking at rear, opposite, or round the 
corner in Silver street. 

MODULAR ELECTRONI CS 95 HIGH STREET SElSEY. Nr CHICHESTER. 
SUSSEX. TEL: SELSEY 102431602916 

GSCOS DISTRIBUTOR fOR SOLID STATt MICROWAVE ITHOMPSOH-tSf) RF PRODUCTS 

TYP' p/ Mf GeiII VIIhI m.. Pace 
2NJ866 lw IOdS 28 175MHI £1.01. 
2N4427 lw IOdS 12 115MKz £1.22 
2NJ55J 2 Sw 9dB 28 17SMH, £1.14 
2N5913 2w 1dB 12 410MHI £1,15 
501127 4w 12dB 12 175MItz aiD 
2N6080 4w 12dB 12 175MKz £5.97 
501143 IOw lIldB 12 175MHl [liS 
2N6081 lSw 6.ldS 12 115MHl CUI 
2N6082 25w 5.168 12 175MHl [UI 
2N6084 40w 4.SdB 12 175MHz £1110 
S0142B 45w 6-5dB 12 175MHl £25.12 
S0141 6 JOw 6.7dB 12 I 75MHz ClU. 
SO I477 100w B.OdS... 12 17SMHz £45.13 
2N5590 lOw 5.2d8 13 .6 175MHz £1.15 
2N5591 25w 4.4dB 13.6 175MHz £1.15 
2NS944 2w 9dB 12 470MHI £1.47 
2N5945 4w BdB 12 410MHI £1.15 
S01135 Sw 15d8 12 470MHl £1.49 
S01136 IOw 5dS 12 470MHz £9.11 
2NS946 lOw iidS 12 470MHz £12.25 
S0 1088 2Sw 6.BdB 12 470MH.! £Z121 
S01089 40w 4.JdB 12 410MHl £3115 
S01434 SOw 6.0dB 12 470MHz £31.4. 

Ex EqUip 2N5070 2 30MHz 25wPEP £2.88 
2N5645 Mol. 12v 470MHI 4W out. £4.50 
2N5914 ReA 12\, 470MHl 2w 7dB £4.60 
free rlata sheets with at! purchases which melude tvpical 
CI1Clil lSl!tc 

lOW NOISE SMAll SIGNAL SEMICONDUCTORS. 
BFR90 Milt T Pack 2 SdS Nlf I GH! £2.82 

MOIOlola MC 1201 3L + 10 P'escaler I.C with fuU 
dala1inSlIuc tIDns £11.50 
BB 1 03 Varicap Diodes £0.50 
TlP33 £0.58; 1N918 £0.50; 8f180 £0.50; Bfl 15 £0.50; 
1N5179 £0.82; BfY90 £1 .15; ST1 11 0~BSX2011N1369a 

[O.JO. 

TRIMMERS 
Tener PTFE HOpF 44p. DAU PTFE Film 1 to 9pF 
or l.f>-IBpF 34p. Surplus 2.f>-25pF 22p. 
SPRAGUE (Grade 1) Mica Tri ...... 15OOv) for R.F. 
Amps. 2.f>-7pF £Uo. 4-20pF £Ul. 7-4DpF £1.90. 
16-loopF £1.90. 2f>-15OpF 12.10. 4O-2oopF 1235. 
HEATSINKS single Sided Ideal for RF amps.· 
Redpoint 6MI 2.6 deglw £22l) 

fiNISHED MADE UP ANO TESTED EQUIPMENT 
PA2 Preampfifier lor 2 metefS. using the lalest UHF 
slrJphne MOSFET the BF900 I V' square ID, fitting in Ihe 
rig. son mloul imp. O.lIV £8.05 wilh ins lJuctiolls 
PAU2 432MHz Preamp. slripline US ll1g Ihe BFR34 a 14 dB 
yam N/F < 2dB £8.63. 

BFR91 Mul T Pack ~ 5dB N.'f 12GHl £l45 LINEAR AMPLIFIER MODUUS lor 144MHI witht'ul 
BFR34a r Pack 4dS N'F GHl £2.25 Ch/Over. Sil! 55 x93mm with thermal interface. 500. 
BFT66 low 1ntefmod. T072 £2.59 PM2· IU O.4w III lOw oul. 13.8v £19.75 
50306 ··0 ·· M05 MOSFET £2.60 PM2 ·15 1.5w 111 15w oul. 13.8v £21 .75 
40673 RCA MOSFH {0.9l PM2·25 4w III 25w [IUt. 13.8v £22.95 
BFgOO UHr MOSFEl Equi~' 3SK88 £1.30 CPM LINEAR AMPS with lull RF Changeover. Size 

82 x 1 02mm. Preamp can be fitted in RX path. Spec. as 
UNELCO Cased RF Mica Capacitors for J Factor I fOI . PM .Series. Specify CPM tvpe and add £7.00 10 PM 
co rrection in Transistor R.F. Amplifiers. Following sellts pnces. 
PFs. 
10120/30/40/50/60170/BOpF £1.82; 100/ 150/ 180/1 
250/pF £1.95; HOJpF £2.00. PRESCALER BOARD -;. 10 SIZ8 55 ..: 93mrn wuh IIlpul 
PTFE Sheet 015mm 300mm Square £2.45 amPlifier . 11 x.BFR34al sens. 40mV. 432mc uses MOT 
H.P. 5002- 2Boo Hot Car Diodes £1.12 MCl l0 1111iC 500MHllVP 600MHI O",V £23.00. 5. "9' 
H.P. 5002-2835 Hot Car Diodes £0.111 E ,"pplv 
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Allow 7 days for delivery. 
Barc/ayc,ud or Access on orders above El O. 

POST and PACKING ADD 5Dp TO All ORDERS. 
O,defS sent 1 sI Class Post where weighl !}ermits. 

SAME DAY DISPATCH ON All IN STOCK ITEMS. 
Minimum invoiced ord.r to approved customers £15.00. 

All PRICES NOW INCLUDE VAT AT r 5)6. 

ANTfNNA 

The 
Tiger LY 

range 
.it's a 
real 

beast! 
Superb range of two meter antenna 

An essential asset for the serious DX man 
A 11IQh qUc.llill! ·performonce· ()lItenna backed by a full two year's guarantee. Made rn 

Englufld so !<'OlJr llO/lIoble pOllnds don I go Q3road :11 !0 for(' lgn pockets! Fil II spares 
(HulI/obl/ICY Where else can you bL~~ sptJres for your antenna! 

Great value for money! Why pay more and get less? 
Tiger LY6 £\2.95 
T he econollllca l dnd portable beam 
6 elements boom length 63.S" weighT 0.7 kilo wind load area 0.5 sQ.ft gain 9dbd 
beamwidth 50° conneCTor 50239 Also in portable form. 
Complele " ,jth clamlJs and plug shroud 
Toger L V8 £\9.50 
For Ihe operalor who wanls both high performance and compaCI size 
8 elem,;nts boom length lOS" wei~h~ 0.9 ki!o wind load are~ 0.65 sq .h . gain 11 dbd 
beamwld th 38° connector 50239 rigId braCing. Complete \vlth clamps and plug shroud 
Toger L VIO £32.95 
For the dJsl..-emjng DX man who wants only maximum performance at the L'ery best price! 

10 elemenTS boom length 185" weight 1.S kilo wind load area 1.3 sq.f!. gain 14 dbd 
beamwicllh 30Q connector S0239 ri~id bracing. Comple te with clamps and plug shroud. 

Ant 
Products 

Delivery by .securKor £4.00 edra 

AB Saints Industrial Estate 
BaghiU Lane. Pontefract, West Y orks. 
Telephone Pontefract (0977) 700949 

Amateur, Marine, C.B., Aircraft 
and Commercial Aerials supplied 
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will bring in some visitors and potential mem­
bers. It's at 7.30 at the Chiswick Town Hall, 
High Road, Chiswick, London W4 and all are 
assured of a warm welcome. If you want to 
know more of the club's activities drop a line 
to W. G. Dyer G3GEH, 188 Gunnersbury 
Avenue, Acton, London W3. 

Bangor & District ARS Meets at the Sands 
at 7.45 on the first Friday usually with a main 
speaker, followed by a " mini-talk" by a mem­
ber. Another good idea practised by the club is 
"shack visits" with members visiting each 
other's shacks in turn. At least that ensures 
that the place gets cleaned up now and again! 
More details from secretary Harry Squance 
GI4JTF, 24 My Lady's Mile, Holywood, 
Co Down, NI. 

Barry CFE RS GW4BRS GW3VKL Make 
it at 7 every Thursday at the College Annexe 
on the B4226 road out of Barry. Don't get 
lost! Extensive shack repairs and reorganisa­
tion are under way with the antennas getting a 
bit of attention at the same time. New mem­
bers and visitors equally welcome. Projects in­
clude TV and R TTY and there are code and 
RAE classes. PRO Dennis Egan still lives at 4 
Hazel Grove, Longmeadow, Dinas Powis, S. 
Glam and is GW6HAW, telephone (0222) 
512959. 

Bolton & District ARS G8WY At the 
Horwich Leisure Centre at 8pm every Wed­
nesday with activity nights that cover con­
structional projects, lectures, demonstrations, 
RAE classes and code instruction, not to men­
tion on-the-air sessions on the club rig on hJ. 
and v.hJ. Contact Keith Pope G6CGZ, 403 
Derby Street, Bolton, Lancs, or ring (0204) 
62443. 

Brighton & District ARS G4GQR 
G80MR Club meets at the Marmion Road 
YMCA at 7.30 on alternate Wednesdays 
which turns out to be June 15 when members 
are invited to tell a story, and June 29 when 
there is an evening club rally. No meetings 
seem to be planned for August. Morse code 
classes are held at the same spot on Mondays 
and if you want to know more contact Wendy 
Firmager, Flat 2, 23 Chatham Place, 
Brighton. Note for July 13 and visit to Sussex 
Police Comms Centre in Lewes, so book this 
one early, and a chat on fox-hunting by 
G3WMU on the 27th. 

Bristol ARC A press release from Mark 
Goodfellow G4KUQ, 99 Somerset Road, 
Knowle, Bristol (0272) 716093, says the club 
is alive with new projects with construction a 
very important part of the club's activities, es­
pecially attractive to new members. Members 
are busy with help for the RSGB's Bristol 
Group's efforts in organising the Longleat 
Rally. Computer interest is increasing rapidly 
with activity over the air. Club meetings at 
7.30 every Tuesday with the fourth one 
devoted to the computer group. Contact Mark 
for latest info. 

Bury RS Every Tuesday at 8, at the Mosses 
Community Centre, Cecil Street, Bury, with 
principal meetings tending to be on the second 
TJesday, like June 14 when G8XUR tells all 
in Ithe confessions of a TV repair man. August 
9 is fox-hunt time. The centre will be closed on 
July 12 but on the 19th a surplus gear sale will 
be held. Newcomers are cordially welcome at 
any meeting says hon sec Brian Tyldsley 
G60KE, 4 Colne Road, Burnley, or B' ley 
24254. 
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Chesham & District ARS Every Wednes­
day, at 8pm, the Stable Loft, Bury Farm, Ped­
nor Road, Chesham with prospective mem­
bers and visitors very welcome, says sec John 
Alldridge G6LKS, 15 Whichcote Gardens, 
Chesham, Bucks, also Chesham 786935. 

Chichester & District ARC Club net on 
SII 145 ·275MHz Wednesdays at 7pm, with 
personal get-togethers at the Green Room, 
Fernleigh Centre, 40 North Street, C'chester 
on the first Tuesdays and third Thursdays at 
7.30. The event on June 16 is the club bar­
becue evening on Trundle Hill, Goodwood so 
don't miss it. An aside-it's Vintage Wireless 
Day at the Chalk Pits Museum, Amberley on 
Sunday June 5 run by my v.hJ. associate Ron 
Ham. Note too the GB2CHI special event 
station for the Chichester 908 festivities on 
Fri/Sat July 8/ 9. More, if any, from T. M. 
Alien G4ETU, 2 Hillside, West Stoke, 
C'chester, Sx or West Ashling 463. 

Cornish Radio Amateur Club Meets at the 
SWEB Clubroom, Pool, Redruth, on the first 
Thursday at 7.30pm, with a computer section 
getting together on third Mondays. Big event 
is a coach trip to the Computer Fair at Olym­
pia on Saturday June 18. Reminder of the 
mobile rally at the Cornwall Tech College on 
Sunday July 17, at Camborne I believe, 
starting at lOam. Jack-of-all-trades in the club 
PRO Simon Rodda is now G4PEM and can 
be found at the Cliff Hotel, Penzance, 
Cornwall. 

CwmCynon ARS GW3FFE Recently for­
med club in the Cynon Valley meets on 
second and fourth Wednesdays at the Cefn 
Pennar Hotel, Mountain Ash at 7.30. Interests 
varied including competition operation, talks 
and lectures, RTTY, TV etc. Potential mem­
bers or visitors very welcome indeed. So con­
tact hon sec Roy Allwood GW6IRD, 7 Daniel 
Street, Cwmlach, Aberdare, Mid Glam, 
otherwise (0685) 879938. 

Denby Dale & District ARS G4CDD 
G8KMK Excitement brewing up with the ap­
proach of the DD mobile rally at Shelley High 
School on Sunday June 19, with the inquest 
on the 22nd! Just before the rally, on the 
11/ 12th, a special event station will be active 
from the same place for the Further Education 
Exhibition. Now is the time to get ready for 
the "week's activity from caravan or canvas" 
scheduled for July 23 to 31st. More info from 
J. Clegg G3FQH, 8 Hillside, Leak Hall Lane, 
Denby Dale, Huddersfield. Ah! nearly forgot! 
Louis Varney G5RV on antennas July 13. 

Devizes & District ARC A fairly new club 
so far operating only on 144MHz. Special 
event station GB8KAT operated on May 30, 
with a special QSL for working or hearing it 
on receipt of an SAE and details. Club meets 
at the Castle Hotel, Devizes, first Thursday at 
8pm. More from J. L. Harries-Harris G6PUY, 
32 The Street, All Cannings, Devizes, Wilts, 
or Cannings 393. 

Echelford ARS Another fine club mag, 
forwarded by new hon sec Alfred Othen 
G8FSZ of 5 MilIan Close, New Haw, 
Weybridge, Surrey, says the club meets the 
second Monday and last Thursday at 7.30 
at The Hall, St Martins Court, Kingston 
Crescent, Ashford, Middx. Nets operate at 
lOam on Sundays on 1930kHz and on 
144·575MHz f.m. on Wednesdays at 8pm, all 
welcome to join in. Computerised slow Morse 
comes from G4NNS on 144·625MHz on 

Wednesdays at 7pm. An excellent article on 
building a 3·5/7MHz exciter by G3TDR is in 
its second part in the mag with full construc­
tional info and p.c.b. data. Curing v.h.f. inter­
ference to car radios ought to go down 
well, too. 

Farnborough & District RS Second and 
fourth Wednesdays at 7.30, the Railway 
Enthusiasts Club, Access Road, off Hawley 
Lane, F'boro. Attendance will be large for the 
visit of G5R V to talk on hJ. antennas, what 
else? on June 8. The 22nd is devoted to a 
preview of the VHF Field Day preparations. 
It's Chris French G8ZAJ, 26 Wood Street, 
Ash Vale, near Aldershot, Hants, also A'shot 
29469. 

Fingal Radio Club Each Monday at 8, at 
the Scout Hall, Ballygall Road East, Dublin 
11, with plenty of activity on c.w. and theory 
classes for the Radio Experimenters' Exam, 
lectures and films, junk sales, with a QRP pro­
ject being designed for the autumn season. All 
visitors very welcome of course. It's G. 
Birkhead EI9DZ, 103 Roselawn Road, 
Castleknock, Co Dublin. 

Flight Refuelling ARS G4RFR G6SFR 
Sundays at the FR Sports & Social Club, 
Wimborne, Dorset, at 7.30. Attractive 
features to come include Tracking the Moon 
by Computer, by Judith G6JGR and Mervyn 
G4BGT on June 5, a newcomer's guide to hJ. 
bands operation by Jerry G2KV on the 12th, 
and Technical Ramblings from Nick G8MCQ 
on all matters rJ. including Constructor's 
Clinic on the 19th. Nothing doing on June 26 
as all off to the Longleat Rally! After much 
toil, sweat and tears a 12m mast has been 
recovered from the depths of Wiltshire on 
behalf of the club. The ground post being in 
2·5m of concrete did not help, apparently. 
Your contact is sec M. Owen G8VFY on 
Wimborne 882271. 

Goole Radio & Electronics Society It's get­
together time on Tuesdays at 7.30, the Junior 
Chamber Premises, 17 Boothferry Road, 
Goole. The "How to reach us" map in the 
newsletter is fine but the less said about the 
rest of the copy the better! I do hope that 
something better is being produced by now. 
The club sec is Richard Sugden G810H, 8 
Kings Road, Swinefleet, Goole, N. Humber­
side. 

Gosport (Rowner & District) ARS Meets 
on the first and third Mondays at 7.30 at the 
Hardway & District Community Association, 
Fieldmore Road, Gosport, Hants, with current 
activities including an RAE course run by 
G4NEJ. For more on club events and mem­
bership contact the PRO C. Jackson G4NAB 
on Stubbington which is (0329) 662144. 

Greater Peterborough ARC G4EHW It is 
expected that the meeting on June 23 will be 
an evening devoted to c.w. matters. That 
makes it the fourth Thursday at 7.30, at the 
Southfields Junior School. The club will be ac­
tive in the VHF NFD on July 3/4. Secretary is 
Frank Brisley G4NRJ, 27 Lady Lodge Drive, 
Or ton Longueville, p'boro otherwise (0733) 
231848. 

Horsham ARC G4HRS First Thursdays at 
8pm, at the Girl Guides HQ, Denne Road, 
Horsham, with all the usual club happenings 
like junk sales and constructional contests. 
Lots more info from Nancy Hubbard 
G4RTZ, 33 Amberley Road, Horsham, 
Sussex. 
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Inverness ARC Now going for a few 

months this new venture meets on Mondays 
and Thursdays at the Cameron Boys' Club, 
Planefield Road, Inverness, with RAE classes 
on the Monday and more general chat and 
construction time on the Thursday. R. H. 
Brown GM8VIZ, The Flat, 21 High Street, 
Dingwall, Ross-shire, Scotland. 

Ipswich RC G4IRC Second and last Wed­
nesdays, at 8, at the Club Room of the Rose 
& Crown, 77 Norwich Road, Ipswich, which, 
as I never fail to point out, is separate from the 
public bars. On June 8 it's Treasure Hunt 
time, while the 22nd sees a postmortem on the 
East Suffolk Wireless Revival event. Sat/Sun­
day June 25/ 26 sees the club running a 
demonstration station at the Boys' Brigade 
Centenary celebrations at the Suffolk 
Showground. Much more on the club from 
Jack Toothill G4IFF, 76 Fircroft Road, 
Ipswich, Suffolk or buzz (0473) 44047. 

Kidderminster & District ARS G4GXP 
G6KRC Fortnightly on a Tuesday but the 
meeting on June 11, when a special event sta­
tion celebrates the Brinton Bicentenary, is a 
Saturday. So you have to take June 7 as the 
datum point, when G3PGQ deals with an­
tenna systems. Morse code classes are held on 
Wednesday evenings. So it's the Aggborough 
Community Centre, Hoo Road, Kidder­
minster, Worcs at 8pm. Tony Hartland 
G8WOX is sec, at 22 Granville Crest, 
Offmore Farm, K'minster, Worcs, or K'm 
751584. 

Leighton Linslade RC It's Room A64, 
Vandyke Community College, Vandyke 
Road, Leighton Buzzard, Beds. Looks like the 
first and third Mondays with June 20 offering 
a demo of practical s.w.r. measuring techni­
ques by G8BHW. The club seems to be very 
keen on outdoor operations like field days and 
DF hunts and the organising of special event 
stations. You can find out more from Peter 
Brazier G6JFN, Kingsway Farm, Miletree 
Road, Heath & Reach, Leighton Buzzard, or 
H&R270. 

Lincoln SW Club G5FZ G6COL City 
Engineers Club, Central Depot, Waterside 
South, Lincoln, at 8, on Wednesdays. On June 
8 the Lincolnshire police will be talking on 
drugs while the following week it is RAE and 
code classes. The 22nd is on-the-air night with 
the club transmitters, and back to the classes 
on the 29th, and again on July 6. Call on Pam 
Rose G8VRJ ("awaiting G4") at the club or 
drop a line through the same QTH. 

Midland ARS I am not going to attempt to 
list the activities of this extremely busy club 
except to say that something is going on every 
night with contest working popular at 
weekends. In particular there is a junk sale on 
Tuesday June 21, plus a note of G4KVC talk­
ing on recording methods on Tuesday July 19. 
The Computer section is now well established 
with next meeting on Tuesday June 14. The 
April MARS Probe carries a particularly 
useful feature by G4LLW on lightning protec­
tion at the amateur station. The club HQ is 
294a Broad Street, Birmingham B I while 
"post boy and president" Tom G8GAZ is on 
021-357 1924 ready with any further info on 
the club. 

Mid-Sussex ARS G3ZMS From Mid­
Sussex Matters I learn that no less than 
Arthur Milne G2MI is to address the club on 
Thursday June 9 on the subject of amateur 
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radio since the 20's. The place is Marle Place 
Adult Education Centre, Leylands Road, 
Burgess Hill, W. Sussex. The newsletter is a 
bit thin on committee info but I do know that 
Colin Carnpbell G6NPY can help you on 
Burgess Hill 5211 during office hours and he 
is the programme secretary. 

Newark & District ARC Venue is the 
Palace Theatre, Appleton Gate, Newark on 
the first Thursday and in June G3PJR will run 
a quiz, to be followed by a discussion on VHF 
NFD. Note that the July meet is a DF fox­
hunt. Your contact is R. Hiscock G4MDV, 17 
The Green, Elston, near Newark, Notts, or 
failing that M. Gaylor G6NMP on Newark 
702076 in the evenings. 

Northern Heights ARS G2SU Wednesdays 
at 8, the Bradshaw Tavern, Halifax. On June 
15 it's rig alignment and test gear demonstra­
tion evening, with an unusual subject on the 
29th, G3WGW on radio in light aircraft. Note 
that there is ajunk sale on July 13. I hope that 
G. Milner G8NWK is still chairman, at 3 
Briggs Villas, Queensbury, Bradford or ring 
him on B'ford 882945. 

North Wakefield RC Thursdays, 7.45, Carr 
Gate Working Men's Club, although on June 
23 it is a visit to the Holme Moss TV transmit­
ter site. All the info from Steve Thompson 
G4RCH, 3 Harlington Court, MorIey, or try 
(0532) 536633. 

Reading ARC Meeting place is the 
Clubroom, The White Horse, Pappard Road, 
Emmer Green, Reading, Berks, on "alternate 
Tuesdays" and as I have no datum point 
you'll have to contact the sec Chris Young 
G4CCC, 18 Wicroft Road, Caversharn, 
Reading to fmd out what is going on and 
when. You may be able to use the talk-in on 
S 13 or RB 11 from GB3BK. 

Ripon & District ARS RAE and c.w. 
classes plus coffee and a chat precede ac­
tivities every Thursday at the St John Am­
bulance Hall in Ripon, starting at 7. Then may 
come a demonstration of gear, or a lecture, 
film or talk. For more specific info contact 
Peter Fautley G6CUG, Park side, Thornton­
Le-Street, Thirsk, or Thirsk 24945. 

Sheffield ARC First and second Mondays 
at the Firth Park Pavilion plus third Monday 
at the Sheaf House Hotel, Bramall Lane, 
mainly informal. Firth Park is a new venue 
with seemingly good prospects for building 
into a first class club with every facility. Your 
contact is Bob Kugler G8VQS, on (0246) 
31696, or the chairman of the club George 
Hancox G8PVM on (0742) 682963. 

South Devon RC Every Wednesday at the 
Devonport Arms Inn, Elm bank Road, 
Paignton, around 8. CBers and SWLs are 
counted among the membership although a 
large percentage steadily move on to becom­
ing licensed radio amateurs. RAE classes are 
held on Mondays at Brixham Community 
College, as well as code courses on club 
nights. "Coming soon" means a club station, 
newsletter, net and more equipment. PRO 
Derek Scarr G4PTH, is on Torquay 211065 
with more info if you are interested. 

Southdown ARS G3WQK First Monday 
at the Chaseley Home for Disabled Ex­
Servicemen, SouthclifT, Eastbourne, Sx at 7.30 
for 8. On June 6 G5CRD talks of licensing 
matters in the US. Make a special note of July 
4 when it's all out to Butts Brow and an open 
air meeting involving bangers and beer. If it is 

really wet then get along to the Chaseley 
Home. Sec is T. Rawlance G4MVN, 18 Royal 
Sussex Crescent, E'bourne although Publicity 
member Peter Henley G81QO on E'bourne 
763123 will also help. 

South East Kent ARC At the Dover 
YMCA, Godwynehurst, Leyburne Road, 
Dover, Kent, on Wednesdays at 7.45 for 
general club meetings, Mondays means RAE 
classes while Tuesdays are Morse tuition 
periods. Club nets on Sundays at 11am on 
both 3745kHz and 144·396MHz. Why not 
try Alan Moore G3VSU, 168 Lewisham 
Road, River, Dover, or ring (03047) 2738 at 
his home QTH or (0304) 207670 in office 
hours. 

South Essex ARS Formed in October last 
the membership of the club now exceeds 100, 
meeting at the Paddocks Community Centre, 
Canvey Island at 7pm, every Wednesday, 
preceded by Morse code classes for half an 
hour. One current project is to sponsor a sta­
tion for a local charity, believing that if the 
CBers can do it so can the amateurs. Pocket­
sized club mag EARS is yet another top class 
job with the sense to take ads to offset produc­
tion costs. Editor D. V. Pritchard G4GVO is 
to be congratulated. The March issue had 
article on Top Band DF receiver with all 
constructional details, personal computer 
comment, the VK2ABQ beam by the editor 
plus letters and members' ads. June events in­
clude junk sale on the 8th, club field day on 
the 18/19th and fox-hunt on the 22nd. All go, 
isn't it? Lastly VHF NFD preparations on the 
29th. Previously mentioned G4GVO will take 
your enquiries at 55 Walker Drive, Leigh-on­
Sea, Essex, in lieu of an address for sec lan 
Clark. 

Southgate ARC Forgathers at St Thomas' 
Church Hall, Prince George Avenue, London 
N 14 at 7.30, with StanIey Wood talking on 
Marconi, the Man, on Thursday June 9. An 
event station will be mounted for the 
Southgate Carnival on June 11/12 with profits 
to the muscular dystrophy organisation and 
similar deserving causes. Note for the 
diary : BBC talk on the d.b.s. satellite project 
and cable TV systems, on Thursday July 14. 
Contact John G8EWG, 16 Kent Drive, 
Cockfosters, Barnet, Herts. 

Stevenage & District ARS G3SAD 
G8SAD Club newsletter is all that a club mag 
should be; well printed with everything one 
could want to know about the club on the first 
page. It could well be copied by others! 
Meeting spot is T. S. Andromeda, Fairlands 
Valley Park, Shephall View, Stevenage, Herts. 
at 8 on the first and third Tuesdays, preceded 
by code classes at 7.15. Publicity sec Les 
Mather G80KI is stepping down soon due to 
pressure of exams but you can still get details 
of the June meetings from him at 63 Woodhall 
Lane, Welwyn Garden City, Herts. 

Stourbridge & District ARS G60I G6SRS 
First and third Mondays at The Garibaldi, 
Cross Street, S'bridge, beginning at 8. No 
details to hand of June meetings so contact 
progs sec Bob Taylor G4DST, 122 Bir­
mingham Road, Great Barr, B'ham otherwise 
021-3575171. 

Swale ARC Every Monday at 7.30, at 
Nina's Restaurant, 43 High Street, Sit­
tingbourne, Kent. Hon sec is Brian Hancock 
G4NPM, Leahurst, Augustine Road, Minster, 
Sheppey, Kent, and Minsler 873147. 
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BC2l3 09 8U124 85 

AN EXCITING EV SPECIAL! 
BC213l 09 BU20S 180 

lN914 03 AA118 14 BC214 09 BUX26 350N 

DIGITAL 35 ·S.lPMOS· MOSFET POWER 
lN9148 10 AA119 13 BC214l 09 BUX28 545 

45 lN916 05 AC126 25 BC238C 09 BUX81 744 

74 l S 25 TRANSISTORS BY SIEMENS lN4007 08 AC127 25 BC239C 09 BUX85 249 
42 lN4l48 03 AC128 25 BC2588 09 BY164 48 

74l S00 11 
4 0 lN5402 14 AC151A 55 BC267B 16 C1060l 45 

74lS02 11 
35 Type Case V A W PRICE lN5407 18 AC153K 20 BC300 26 C0326 460 N4 

74lS04 12 
14 Buz 10 T022 50 12 45 £4 .78 2N697 23 AC176 25 BC30l 24 C0340 490N4 

74lS05 12 
32 S uz lOA T022 SO 12 45 £4 .78 2N706 18 ACY17 155 BC303 30 C407 17 

74l S08 12 
14 Ouz 1S T03 SO 45 125 £1 8 .70 2N930 2 0 ACY18 120 BC327 16 C0546 126Nl 

74lS10 12 
80 Suz 20 T0220 100 12 45 £6 .25 2N1132 23 ACY19 99 BC328 11 C762 40 

74LSll 12 740S 14 
20 SUl23 T03 lOO 10 62 .5 £8 .82 2N1302 11 0 ACY20 90 BC337 14 C1406 77 

74lS14 30 7409 14 
39 Buz 24 T03 100 32 125 £16.20 2 N1303 58 ACY21 85 BC338 11 04 clip for 

74lS20 12 7410 14 
45 8 U1 30 T0220 200 6.5 0.75 £5.68 2N1304 62 ACY39 170 BC413 09 C1406 and 

74lS30 12 7413 18 16 Duz 32 2" 200 8.8 62 .5 £8.11 2N1305 62 ACY41 10 BC414 09 E2S06 10 
74lS32 14 7414 2 0 

44 8uz 33 T03 200 7.2 78 £8." 2N1306 90 A0136 530 BC477 29 01046 88 
74l S37 14 7420 15 

40 15 .50 Buz 3S T03 200 9.9 78 £10.52 2N1307 67 A0142 90 BC546 10 Ell10 76 
74LS38 15 14 

40 238 S uz 36 T03 200 22 125 £23.60 2N1308 147 AD149 88 BC547 09 E1210 76 
74lS42 28 14 40 224 Duz 4 1A T0220 500 4.3 62.5 £7 .77 2N13OS 99 AO' S l 35 BC548 09 E2S06 154 
74lS47 56 32 46 810 Buz 43 T03 500 2.8 78 £8 .11 2N1599 100 A0162 35 BC549 09 EB383 20 
74lS51 14 60 

23 SA 
260 Buz 44A T03 500 4.8 78 £11.57 2N1613 25 AF114 37 BC5SO 10 MJ2955 90 

74lS73 1a 7444 60 5251 142 Buz 45 T03 SOO 9.6 lOO £18.18 2N1711 25 AF115 37 BC556 10 MJE340 55 
74lS74 18 7447 36 23 SA 5580 196 Buz 46 T03 SOO 4.2 78 £9 .32 2Nl893 32 AF116 57 BC557 09 MJE2955 95 
74LS75 22 7448 4 0 45 SA 5590 196 Buz 48 T0238 500 7.3 83.3 £23 .30 2N2218A 31 AF117 11 0 BC558 09 MJE3055 70 
74l S76 19 7450 14 ~ : SO A568()A Suz SOA T0220 1000 2.3 75 £10.42 2N2219A 25 AF124AF12537 BC559 09 MPF102 40 
74LS85 48 7451 14 

14 T 
15.55 Suz 54A T03 1000 4.6 125 £20 .45 2N2222A 25 AF126 37 BC560 10 MPS6531 40 

74lS86 20 14 AA761 104 Suz 60 T0220 400 5.5 62.5 £8.71 2N2369A 21 AF127 37 BC879 38 MPS6534 42 
74lS90 27 14 14 TAA 761A 49 Suz 64 T03 400 11.5 lOO £22.69 2N2484 25 AF200 10 BC880 43 MPSA12 36 
74l S92 32 14 14 TAA 765A 62 SUl 80 T0220 900 2.6 75 £9 .78 2N2546 45 AF239 114 BCY31A 157 MPSA63 38 
74l S93 24 24 14 TAA 861 103 SUl BOA T0220 800 3 75 £16 .23 2N2904 26 AF279 3 0 BCY58 18 NAS206S5 81 
74lS107 40 26 20 TAA 865A 59 BUl 83 T03 900 2.9 78 £14 .58 2N2904A 25 AFY12 204N BCY70 18 OA47 12 
74 l S112 22 26 :: T AA2761A 72 Suz a3A T03 800 3.4 78 £15.29 2N2905A 25 AFY16 327N BCY71 18 OA90 10 
74LS123 38 23 

120 i AA4761A 11 3 Suz 84 T03 800 5.3 125 £26 .45 2N3053 23 AFY180 310N BCY72 18 OA91 10 
74LS125 29 32 AA4765A 120 Suz 84A T03 800 6 125 £23 .58 2N3054 55 AFY18E615N B0130 45N OA95 DIS 
74LS126 2 7 30 53 TAB 1041W 187 2N3055 48 AFY42 461N BD131 48 OA202 14 
74LS132 40 35 40 TB A120AS 62 2N3405 64 AU106 240 B0132 48 OC28 75 
74LS136 25 65 60 TB A120U 72 

M ETERS Large range of types in stock; also probes, 
2N3663 15 AUll1 (use B0135 27 OC29 75 

74lS137 110 38 120 TB A400 lOON 3702-11 09 AU1161 80136 27 OC35 75 
74LSl38 30 60 13 0 TB A800 75 leads, accessories, etc. 2N3771 180 AUY22 10.95 80139 30 OC36 90 
74LS139 35 20 above prices TB AlOS 75 PAN EL MOUNTING in SO. l OO, SOOJ,lA; 1. 5. 10. SO. lOO. 2N3794 21 80140 25N B0140 32 OC84 25 
74LS145 70 159 NET in pence TB AS20 75 SOOmA; 1 A either model 2N3819 22 BOl46 30N BD644 42N PM7A2 373 
74LSl48 89 28 TB B1458 62 

t£J 
2N3820 40 B0226 45N B0679 62 PN70 10 

74LS151 40 ~~ A NAlOGUE 
TBB1458B 40 

~ 
3823 60N B1906 38 BD680 64 PN72 05 

74LSl53 TCA1 05 120 ...... :.:..:.. .. 2N3904 15 BA379 25 8FllS 35 04oo6L T 104 
74LS155 25 7 OSC5 49 TC Al058 108 T Range MU Range 2N3906 15 BAS40-03 36 BF167 25 Q401 0LT 115 
74LSl56 36 9 09C14 44 TC A105G 140 60 x 45mm 50 x 45mm 2N4036 46 BAS70-03 41 8F173 25 Q4025H 450 
74LS157 35 7 23C14 36 TC A250A 185 £5 .95 £2 .68 2N4058·62 09 BATl4-036 BF177 25 T27oo0 189 
74LS161 40 7 41C5 57 TC A205K 200 2N4124 25 11.75 BF178 25 T28000 104 
74LSl63 36 80 C8 18 TC A335A 66 2N4126 25 BB40S 33 BF244B 40 TAG3-4oo 100 
74 LSl64 43 40 4 47 TC A345A 109 MULTIMETERS 2N4284 30 BC107A.B 16 BF254 14 TAG2OS-400 85 
74LS165 60 4 65 TC A345W 177 NH56A YN360TR ; 2N4286 18 BC1 OSA.B.C 16 BF255 14 TAG209·600 
74LS166 90 35 TC A671 131 NEW -

i 
20K!lIV: 2N4289 23 BC109B.C 18 BF420 3 1 130 

74LS173 55 7 4123 62 TC A7BO 211 20K!l1V AC/DC/RI 2N4291 24 BC121W 30 N BF421 34 TlC1000 48 
74LS174 45 7 4125 40 TC AS71 114 ACiOC/· dB/Transis- 2N4292 21 BCl22Y 100 BF457 35 TlC106M 55 
74LS175 40 7 4126 450N TC A955 228 RES/dB ~. tor Test: 2N4991 62 BC125 20 BF458 35 TIC1260 64 
74LS191 50 7 4141 SOO N TC A965 136 in 23 in 21 2NS062 32 BC140 30 BF459 35 TIC2060 54 
74LS193 4 0 7 4151 23 TC AS65K 170 ranges: 

j 
ranges: 2N5192 11 0 BC141 30 BF597 12N TlC2260 61 

74LS195 39 7 4154 60 86 TC AS71 92 130 x 88 x 145 x 96 x 2N5195 106 BC147A 10 BFR34A 84 TlC2360 96 
74LS196 48 7 4155 39 45 TC AS91 80 37mm 45mm 2N5457 32 BC149 10 BFR39-41 23 TIC2460 105 
74LS197 60 40 78 TC A991K 100 £11 .20N £16 .45N 2N5458 32 BCl54 25 BFR79-81 23 TIP31A 36 
74LS221 51 30 86 TO A2002 120 2N5459 36 BC160 30 BFr65 119 TIPJ2A 36 
74lS24O 55 48 99 TO A2003 126 2N60SO 380 BC161 30 BFr66 192 TIP41A 45 
74LS241 55 7 4192 48 55 TO A2030 150 SWITCHES 2N6057 375 BC167A 09 BFX29 24 TIP41C 60 
74LS242 75 7 4193 48 26 TD A4050S 144 6F4O 152 BC167B 09 BFX84 24 TIP42A 45 
74LS243 75 7 4393 95 60 TO M290 169 ~yC;l~~ sP~PJ7;;a~l!a~6 rW'gt 3:~:; S~~O~P;~DT~l~~; ~~~0~08~~ 16F40 165 BCl68A 09 BFX85 24 TIP42C 60 
74LS244 :~ C 

321 TO A4600 184 4OHF4O 225 BCl68B 09 BFX87 28 TlP1SO 75 
74LS245 MOS 45 96p; PS min. B531 mk 8533 br 62p ; B225 DPDT £1 .34. 40361015 BC169B 09 BFX88 26 TIP2955 55 
74LS251 55 65 DUAL IN LINE ERG colour coded 0.3" x 0.1" format. OnlOff single throw 40362 65 BC169C 09 BFYSO 24 TIP3055 55 
74LS253 43 75 2P 5052 54 p; 4P SOS4 95p; 6P 5056 £1.38; 8P SDSB £1.87 ; lOP 5050 40406 71 BC177B 16 BFY51 24 TIS43 50 
74LS257 35 104 £2 .10. Low cost D-'-l 4P DNS04 65p; DNS08 f l .00. 4040S 95 BC178B 16 BFY52 24 U763 50 
74LS259 84 145 4041 2 108 BC179B 18 BFY90 143 VNlOKM 55 
74LS266 28 115 CAPACITORS 40430 100 BC182 09 BR34 70 VN46AF 93 
74LS273 80 50 40594 123 BC182L 09 BR64 110 VN66AF 105 
74LS279 4 0 200 Polystyrene, Sie mens 5"10 Tolerance 160V 5. 7. la. 12. 15, lB. 22. 27. 33, 40595 123 BC183 09 BRY39 45 VN88AF 123 
74LS299 250 200 39pF 15p; 47. 56. 68. 82. lOO. 120. 150. 180.220.270.330.390.470. 40636 147 BC183l 09 BSX20 22 W02 25 
74LS367 34 23 680, 820pF, In. 1n2. ln5, ln8. 2n2. 2n7. 3n3. 3n9. 4n7. l Op ; 5n6. 6nB, 40673 145 BCl84 09 BSX26 22 
74LS368 24 45 10n. 13p. AS903 16 BCl84L 09 BSX63 769N 
74LS373 84 104 Ceram ic Very smalll,B, 2,2. 2.7 etc. up to In. 5p each, ln5, 2n2, 3n3. AA1l3 13 BC202Y 120 BT106 147 
74LS374 68 6n8, 5p; 10n, 22n. 6p; 33n. 47n. 7p; lOOn. Bp, AA116 13 BC212 09 BT10S 136 
74LS378 60 Polyester. Siemens l ayer Type 7.5mm lead spacing l00V. AA117 13 BC212L 09 BU105 170 
74 l S393 60 ln, ln5, 2n2, 3n3m, 6p; 4n7, 6n8. 8n2, 10n, 12n, 15n, l Bn, 22n, 

7p; 56n, 68n, 7p; 82n. lOOn. 9p; 120n. lSOn. 15p; lOOn, 220n. 12p; 
BOXES ~~~n~ ~~andi;~~'2 ~750;;, 2~~r~~~S~:~;'1~~~~~or;;si~~~ l~C ~~~; ANTEX C-240V f 4.60N; X.25-240V £5.l0N; CS BP fS .4SN; 
High quality Black ABS plastic or die- XSBP £5.56N; ST4 Stand fl.70 N. 

I stocks. ORYX 50 watt temp. controlled £ll .75N. cast plain or stove grey. 

~ 
SOLDER 500gm/lBSWG £] ,60N; Desolde r braid 1.5m 

l W 0 ABS Plain Stove Gr 
17 4701100 73 2.2/35 16 54p. 

50 50 25 5/X)IP 90p 5001 123p Also bits, desoldering devices, accessories. etc 
100 60 25 2002 !J6p 5002P 117p 50021S4p 13 18 1000110 19 4.7116 16 
113 63 31 2003 10!p 5003P 1 ~3 p 5003 184p 2.2/63 10 10013 03 1000/ 16 26 4.7/35 18 

Additional at 15% on lotal va lue of all U. K. orders. 121 66 40 2004 115p 5004P 162p SOOI 210p 4.7163 11 100110 13 1000/25 36 6.8/16 16 
152 B2 50 2005 134p 50CISP 216p SOO5 268p 4.7 /100 14 100116 14 1000/40 44 6.8/25 24 

FREE POSTAGE t;~5P{;~~nt.~~TY::~~~w~~~~~s J:~~ 192 113 61 2006 235 p SOO6P 314p 5fll) ~O l p 6.8/40 10 100125 15 1000/63 76 10/6.3 16 
G RANGE professional instrument Cases 10/6 13 100/40 15 2200/ 6 09 10116 18 £5.75, add 40p (V.A. T inc. ). 
134 00 44 21089 £1.28N 10/25 10 100/63 20 2200116 44 10/25 18 

DISCOUNTS :::: Z:?g3, ~~~r:c~;,~r ~3~/,,~;;;; ~~~:~~ 22' 140 64 21000 £11 .02N 10/40 11 1001100 27 2200/25 2216.3 18 
302 170 84 21091 E1 4.96N 10/83 14 220110 16 2200/40 73 22116 3 0 those marked 'N' or Net, No discounts on credit card sales. 

101100 15 220116 16 4700116 72 22/25 30 

VEROBOX CASES 22110 10 220/25 18 4700/25 90 33/6.3 24 FR EE N OW f:a~~:'n~e~f~,;,~~~~~~:~v~:~~~~a:~~ ~~~: j;~~ 22/25 11 220/40 20 33110 30 to give a completely professional finish to a much 22140 14 220/28 28 TANTALUM 4716.3 30 copy. 
valued project. 22/63 15 220/100 42 BEARS 100110 80 ----------------------ASS. light grey top; dark grey bottom + 2 anodised 221100 16 470/10 19 0.1135 13 panels. 47/3 03 470/ 16 19 0.22/35 13 To : Electrovalue Ltd. , Englef ield Green. 
L D H TYPE PRICE 

I 
47/10 11 470/25 19 0.47/35 13 Egham TW20 OHS. 

205 140 40 21034 £4.52 47125 12 470/40 27 1.0135 13 
Please send by return, my free copy of your 205 140 75 21035 f5 ,02 47/40 15 470/63 45 2.2/16 13 

205 140 110 21036 £6.54 
RECHARGEABLE CELLS 

1983 Summer Price List. 
180 120 39 21037 f4.11 

Also see order attached on separate sheet 0 180 120 65 21038 £4.40 AA 99p C 227p D 14AHI 376p PPJ cell 17.2VI 495N 
190 120 90 21039 f4 .69 

CHARGERS This is my first order to Electrovalue; 155 85 39 21040 0 .31 
155 85 60 21041 0 .31 For any two pairs AA, C or 0 No NC1230 820N payment enclosed 0 155 85 80 21042 £4 .30 

MW398 for any two pairs of above £6.75 Please lick as appropriare 
125 65 30 21047 £2 .36 
125 65 39 21048 £2.99 P LEAS E MENTION TH IS J OURNA L WHEN ORDER ING OR WRITI NG IN 

NAME ..... ... 125 65 50 21049 0 .37 TaUS .. , ... , .. , ... ,. 

ElECTROVALUE LTD. CREDIT CARD ORDERS • ADDRESS .. , .. .. , ... ... . 
Head Office, Mail Order Dept and S~op can be accepted via Mai l • 28 St. J udes Road, Englefield Green, Egham, Surrey TW20 OH8 . Telephone Egha m (STD Order or Telephone. Giro • ......... ....... ... ... , ...... . , 
0784 : Londo n 87) 33603; Te lex 264475 Ale no. 38/671 /4002 • ., ...... -... '.-' . .. .. .... .. ....... .. .. ...... .. Manchester (personal shoppers only) 680 Burnage La ne, Burnage. Ma nchester M19 lNA. ............. 

~ • Telephone 061-432 4945 - • .... .... , .............. Post Code ...... ...... .... ...... . EV COMPUTING SHOP (Member of the Microvalue Group) 700 Burnage Lane, Manchester. VISA • Telephone 061-431 4866 - -------------------~-~-~ 
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S.E.M. UNION MILLS, ISLE OF MAN 
Tel: MAROWN (0624) 851277 

PLEASE NOTE that all our Dual Gate MOSFET 2m pre-amp and Power/ Pre­
amps have always used the BF981 . 

S_E_M. TRANZMATCH 
The most VERSATILE Ant. Matching system. Will match from 15-5000 Ohms 
BALANCED or UNBALANCED at up to 1 kW. Link coupled balun means no 
connection to the equipment which can cure TVl both ways. 50239 and 4mm 
connectors for co-ax or wire feed. 160-10 metres TRANZMATCH £75_50. 80-10 
metres £67.50. EZITUNE built in for £24 extr. _ ISee below for details of 
EZITUNE). All ex-stock. We sell many more with EZITUNE fined. 
3 WAY ANTENNA SWITCH lKw S0239s. Good to 2 metres. £15.00 Ex stock. 
Or 4th position to eanh output £17.50. 
S.E.M . 2 METRE TRANZMATCH. ~" x 2:'. 3" deep. S0239s. £24.90 Ex stock. 

S.E.M . EZfTUNE Iwith New Look) 

Because no similar un it is made, it's usefulness is not appreciated until you 
have used one. 

We could not improve its performance, so we improved its appearance. 
Clean up the bands by tuning up without transmining . 
Connects in aerial lead. produces 59 + 11 - 170MHz) noise in receiver. Adjust 
A.T.U. or aerial for minimum noise. You have now put an exact 50 Ohms into your 
transceiver. Fully protected. you .can transmit through it. save your PA and stop 
QRM. S0239s. £29.50 Ex stock. P.c.b. + instructions to fi t in any A.T.U. £24 Ex 
stock. 

SENTINEL 2M LINEAR POWERIPRE-AMPUFIERS 
Now feature either POWER AMP alone or PRE-AMP alone or both POWER AND 
PRE-AMP or STRAIGHT THROU when OFF. Plus a gain control on the PRE-AMP 
from 0 to 2OdB. N.F. around ldB with a neutralised strip line DUAL GATE 
MOSFEZT IBF981 ). 

U~ra LINEAR for all modes and R.F. or P.T.T. switched. 13.8V nominal supply. 
50239 sockets. 

t it# it te il* #11 it tll 1* 

i"~~N~~~~~5 Twelve t imes pow er gain. 3W IN 36W OUT. 4 amps. Max. drive 
5W. fj x 21" front panel. 41" deep. £62.50 Ex stock. 

2. SENTINEL 50 Five times power gain. I OW IN 50W OUT. Max. drive 16W 6 
amps. Same size as the Sentinel 35. £74.50 Ex stock. 

3. SENTINEL 100 Ten times power gain. IOW IN l 00W OUT. Max. drive 
16W. Size: 61" x 4" front panel. 31" deep. 12 amps. £115 Ex. stock. 

POWER SUPPLIES for our linears 6 amp £34. 12 amp £49. 

SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPUFIER 
ldB N.F. and 20dB gain. Igain control adjusts down to unity) 400W P.E.P. power 
rating. Use on any mode. 12V 25mA. Sizes: 11" x 21" x 4". £28.00' Ex stock. 

PA5 Same specification as the Auto including 240V P.S.U. £33.00· 
SENTINEL STANDARD PRE-AMPLlAER £15.00· Ex stock. 
PAl. 1 cubic inch p.c.b. to fit inside your equipment. £10.00 Ex stock. 
70cm versions of all these lexcept PA5) £4.00 extra. All ex stock. 

S.E.M. AUDIO MULTIFIL TER (Improved appea rance). 
To improve ANY receiver on ANY mode. The most versatile filter available. Gives 
" pass band" tuning. " variable selectivity" and one or two notches. Switched 
Hi-pass. La-pass. peak or notch . Selectivity f rom 2.5KHz to 20Hz. Tunable from 
2.5KHz to 250Hz. PLUS another notch available in any of the four switch positions 
w hich covers 10KHz to 100Hz. 12V supply. Sizes: fj x 21" front panel. 31" deep. all 
for only £57.00 Ex stock. 

SENTINEL AUTO H.F. WIDEBAND PRE-AMPLlFIER 2-40MHz. 15dB gain. Straight 
through when OFF. 9-12V. 21" x 1l" x 3". 200W through power. £19.55' Ex stock. 

SENTINEL STANDARD H.F. PRE-AMPLlFIER. No R.F. switching. £12.62· Ex stock. 

S.E.M . IAMBIC KEYER 
The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and 
sidetone Switching. £34.50 Ex ·stock. Tw in paddle touch key. £12.50 Ex stock. 

S.E.M . VISA 80 METRE RECEIVER 
Already a great success. If you want an BO metre 13.5-3.BMHz) Rx. Only 21" x fj x 
3". 12 volt operation. I.W. o/p. This is for you. £45. 

FREQ. CONVERTERS from 10KHz to 2 metres in stock. 

12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS. 

Prices include VAT and delivery. C.w.O. or phone your credit card number for same day service. 
'Means Belling Lee socke ts. add £1.90 for S0239s or BNC sockets. Ring or write for more 
information. Place orders or request information on our Ansaphone at cheap rate times. 

Goods normally by return. 

t t t tit ** titt# it it #i' i 

AUTHORISED 

[f 4IICOMI® 
DEALER GEMSCAN70 

2 YEAR WARRANTY TRADE AND EXPORT ENQUIRIES WELCOME 

• AC/DC 2-WAY POWER SUPPLY 
• 70 CHANNELS MEMORY • DISPLAY SWITCHABLE 
• LOCKOUT AND PRIORITY FACILITIES • COUNT FACILITY 

Freq. range: 

60 
108 

89 MHz 
138 MHz 

• AUTOMATIC SEARCH AND STORE • AUTOMATIC TAPE RECORDER CONTROL £258 
. • 2 SCAN RATES • STORE FACILITY 

140 -144 MHz 
144-148 MHz 
148-179 MHz 
380-470 MHz 
470-519 MHz 

74 

• AUTOMATIC AM/FM SWITCH • MEMORY BACKUP 
• DIGITAL CLOCK • EPROM PROGRAMMABLE 

We also carry a range of products from other manufacturers such as JAYBEAM, 
MICROWAVE MODULES, L.A.R., DATONG, CUSHCRAFT etc. 

A selection of marine and commercial equipment is also available. 

111'-·" .' ." ALL PRICES MAY CHANGE OWING TO CURRENCY EXCHANGEFLUCTUA nONS. 
All prices include VAT. HP terms aveilable. Pan Exchange. Access and 8arclaycard welcome. 

' .• _ Goods nOlTT1ll11y despatched by return of post 

41 Sotton Road, Wigan Road, Bolton. G4GHE 800 yds !rum June. 5 M61. Easy Parking. Tel: (0204) 652233 
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• ontheair ______________________________________ __ 
Swansea Radio Amateur Constructors Club 

Newly-formed with construction matter, 
firmly in mind with the foundation member­
ship of 30 already being exceeded. A 
clubroom/workshop is being built in the attic 
of a building in Swansea's south dock area. 
Code classes are held over the air from 
GW40XB on 144MHz, with RAE classes 
being conducted by GW4PYK. Much excite­
ment with the delivery of a large quantity of 
"spare" components from a national elec­
tronics company not an awful long way away! 
More from Trevor Morgan GW40XB, I Jer­
sey Street, Hafod, Swansea. 

Thames Valley ARTS Celebrating 25 years 
of Technical Topics in RadCom Pat Hawker 
G3VA could hardly be a more appropriate 
speaker for a club celebrating its Golden 
Jubilee this year. On Tuesday June 7 Pat 
reveals some of the secrets of clandestine 
radio, at 8pm at the Thames Ditton Library, 
Watts Road, Giggshill, Thames Ditton, Sur­
rey. Further info from Julian Axe G4EHN, 65 
Ridgway Place, Wimbledon, London SW 19, 
also 01-946 5669. Don't go away! Same 
place, same time, on Tuesday July 5 the sub­
ject is h.f. antennas and equipment 1927 to 

An interesting letter from reader GotT 
Curtis of Harrow describes his successful 
attempt to improve the performance of 
an old Bush receiver of 1945 vintage. 
Medium wave reception was poor so our 
reader decided to replace the internal 
frame antenna with a new external one. It 
was not too difficult to do this as the 
frame antenna was connected to the rest 
of the receiver by plugs and sockets and 
the replacement was simply plugged in at 
this point. 

The new antenna consisted of 15 turns 
of ordinary single wire wrapped round a 
150mm diameter former "a plastics tub 
of my XYLs", with the free ends dangling 
after being secured. With this set-up Goff 
picked up Senegal on 765kHz after Swit­
zerland, which is on the same channel, 
had signed off for the night. "Been look­
ing for Dakar on the short waves for 
around 15 years" he concludes, obviously 
satisfied with the result of his efforts. 

Frame Antennas and Loops 
The frame antenna of old receivers and 

the internal ferrite rod antenna in modern 
sets should not be confused with the 
DXers' medium wave loop. A loop is a 
self-contained antenna, usually about one 
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1983, by an equally famous crowd-puller 
Louis Varney G5RV/CX5RV. 

Torbay ARS G3NJA G8NJA The site for 
this year's rally has been confirmed once 
again as the ITT Social Centre, Old Brixham 
Road, Paignton, and it will take place on Sun­
day August 28, with light meals, bar and 
refreshments. Don't forget the TARS nets on 
Mon/Wed 1030 on 3756 kHz and Sat at 
lOam. Meetings Fridays at 7.30 and on last 
Saturdays at Bath Lane, rear of 94 Belgrave 
Road, Torquay. More from sec Les Mays 
G2CWR, Atlantis, Clennon Avenue, 
Paignton. 

Vale of White Horse ARS Newsletter says 
the club gathers at the club room of the White 
Hart Inn, Harwell Village, at 7.30, on June 7 
for example when John Morris G4ANB talks 
on computing and the amateur. July 5 is 
AGM time. Club net on Thursdays at 7.30pm 
on 28 ·750MHz. More from sec lan White 
G3SEK, 52 Abingdon Road, Dray ton, 
Abingdon, axon, otherwise (0235) 31559. 

West Kent ARS G3WKS Club nets:-Sun­
days 1100 28· 700MHz s.s.b. and 1000 
3·5l0MHz C.w. plus v.hJ. f.m. 2000 

metre square, which has its own tuning 
control. It is connected to the antenna 
sockets of the receiver via a lead, which 
comes either from a coupling winding on 
the loop or from a differential matching 
amplifier (d.m.a.). My article MW/LW 
Loop Antennas which gives construc­
tional details for a standard medium wave 
loop can be found in the PW publication 
Out of Thin Air, which is currently 
available again. 

Ferrite Rod Antennas 
The internal ferrite rod antenna found 

in nearly every modern domestic set per­
forms a dual function. It is an antenna 
and an antenna tuning coil as weli. Its 
predecessor, the frame antenna, was just 
an overgrown tuning coil (inductor). If 
you remove or disconnect the ferrite rod 
antenna then your receiver will not work. 
You would have to replace it with an an­
tenna tuning coil (r.f. transformer) with 
two windings. A coupling winding for an 
external antenna and earth, and a main 
winding to form a tuned circuit along 
with the receiver's tuning capacitor. It is 
far from easy to carry out this modifica­
tion on a portable receiver. Lack of space, 
difficulty in finding a suitable component, 
are the main problems. 

Coupling Loop to Portable 
Why get rid of the ferrite rod antenna? 

It prevents the set being used with a m.w. 
loop. If a loop is connected to a set which 
has an internal antenna of its own, then 
both antennas are in use, each feeding 
signal to the receiver. In order to null out 
interference you would have to do it in 
two stages, firstly by rotating one antenna 
until its null points towards the QRM and 
then doing the same with the second an­
tenna. In practice this would be very dif-

S23/ 145·57 5MHzon Mondays. Club meets 
at the Adult Education Centre, Monson Road, 
Tunbridge Wells, Kent and it seems to be the 
second and fourth Fridays for formal meetings 
with informal gatherings on the Tuesday 
following at the Drill Hall, Victoria Road, 
T-W. Details from Brian Castle G4DYF on 
Sevenoaks 456708. 

Wigston ARC Every Friday at the United 
Reform Church in Long Street, Wigston, 
Leicester, at 7.30. Twelve members par­
ticipated in a club project, a 30W linear for 
144MHz, and all 12 worked! Forthcoming 
projects include a 144MHz antenna and a 
transistor tester. ' Club sec is Alan Faint 
G6GWH, QTHR if you have a suitable 
call book, or (0858) 62827. 

Wimbledon & District RS Hon Sec Geoff 
Mellett G4MVS welcomes visitors to the club 
meetings on the second and last Fridays at 
8pm at 124 Kingston Road, London SWI9. 
On June 10 a video of the work of Tesla, as 
shown on TV recently, followed by a discus­
sion. June 24 is natter night combined with 
code practice class. Geoff can be found at 26 
Paget Avenue, Sutton, Surrey, or on 01-644 
8249. 

ficult, but it would be interesting to hear 
from anyone who uses this method. 

The answer to the problem is to fix the 
receiver to the loop in such a way that the 
nulls of the loop and internal antenna are 
pointing in the same direction. Loop and 
receiver are now rotated together. The 
direction of the null of the receiver's an­
tenna can be found by trial and error. 
Usually it will be along the direction of 
the width of the receiver case, which 
corresponds to the length of the ferrite 
rod. Minimum pick-up occurs along the 
length of the rod. 

If the receiver is small and the case is 
not made of metal, then attach it to a 
small shelf fixed to the centre of the loop 
(Fig. 1). Tune in a station on the receiver, 
then adjust the loop tuning control to 
peak it up. Rotate loop plus receiver to 
null out QRM. How does it work? Since 
the loop is not connected to any thing­
there is no direct connection between loop 
and receiver-the signal collected will be 
re-radiated. Some of it will be picked up 
by the ferrite rod where it 'adds to the 

IWAD13S1 

Windings 

Fig. 1. Receiver attached to loop 
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signal picked up direct, to give a boost to 
reception. When loop with receiver at­
tached is rotated, it will be possible to 
null out QRM in the ordinary way, 
providing of course the nulls of the two 
antennas point in the same direction. This 
method of coupling a loop to a portable, 
although a little clumsy, really does work. 
It provides a way for DXers who do not 
possess a communications receiver to try 
the medium waves. 

Ramadam 
At fIrst sight it should be easy to hear 

DX from the Arabic speaking world. 
Many of the countries concerned are 
grouped round the Mediterranean, being 
no further away than Newfoundland, but 
there are problems, mainly as a result of 
the ditTerent time zones. Those we are in­
terested in are either the same or ahead of 
our own. By the time European QRM 
starts to subside at 2200 most of the DX 
will have already signed otT for the night. 
In winter there is a compensating period 
starting at 0330 when Middle East broad­
casting starts up for the day but in sum­
mer the path is in daylight at this hour, 
reception is not possible and we are 
thwarted again. 

DXers then, if no-one else, will 
welcome the arrival of Ramadam, which 
starts this year on July 12. During this 
four week period, broadcasting in 
Moslem countries continues throughout 
the night, giving the DXer the chance to 
make a few interesting catches. Even a 
domestic portable will pull in a few of the 
nearer ones. Try for Sfax in Tunisia on 
720kHz, Algiers on 891kHz, Tripoli in 
Libya on 1251 and perhaps even Jeddah 
on 1512 and Duba 1521, both in Saudi 
Arabia. On the long waves listen for 
Radio Mediterranean in Morocco on 
173kHz, Azilal Morocco on 209kHz and 
Tipaza in Algeria on 251kHz. Don't 
forget to rotate the receiver to make use 
of its directional antenna. Interference 
from other stations and sometimes static 
as well can often be reduced this way. 

"In your article Short Wave Broadcasts 
you mention a station called HCJB The 
Voice of the Andes. You go on to say that 
the station is a good verifIer and to send 
!RCs with the reception report" writes 
reader E. E. Bramwell of ElIesmere Port 
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The DXer, with loop and communica­
tions receiver, will investigate every weak 
signal, his problem now being with iden­
tifIcation and obtaining suitable material 
for a reception report. 

Radio Finland 
The external service ,of Radio Finland 

goes out on the medium and long waves 
daily during the evening'. Listen on 
963kHz, 558kHz and 254kHz long waves 
at 1930 and again on 963kHz only from 
2100 to 2125 (2255 Saturdays). To quote 
the station schedule "You'll be surprised 
how easy it is to tune to Finland on a sim­
ple inexpensive radio" and certainly the 
transmission on 963kHz comes in well at 
my QTH. The address is Finnish Broad-

Listeners Card from Finland 

casting Co, External Service, Box 10, 
00241 Helsinki 24 Finland, who will 
supply a copy of the programme and fre­
quency schedule free of charge. Do not 
send a reception report as Radio Finland 
does not QSL, but they are interested in 
hearing from their listeners. Audience 
Response on Tuesdays reviews comments 
and criticisms from listeners as well as 
answering questions about Northern 
Europe. One of a series of Listeners 
Cards is sent to anyone asking for a 
schedule and commenting on the 
programmes. 

who goes on to ask "what is an IRC" and 
"'does the reception report need to be in a 
recognised format?" 

Return Postage 
While it is easy to enclose an s.a.e. or 

postage stamps when writing to a broad­
caster in the UK, difficulties arise when 
you attempt to send return postage to sta­
tions abroad. The International Reply 
Coupon (IRC) is the usual answer to the 
problem. It is obtainable at the stamp 
counter in main post offices in the UK for 
30p and is exchangeable for stamps suf­
ficient for return postage by seam ail, in 
any country belonging to the Universal 
Postal Union. The IRC, which measures 
105mm by 74mm, has a space for the 
issuing office to date and for the receiving 
office to cancel. An IRC sent to me by a 

Readers' letters 
"I overhaul and recondition AR88, 

CRI00, 1155, Eddystones, BRT400, 
HRO etc, you name it and I can fix it" 
writes G3EKX who goes on to say "your 
comments are very harsh regarding the 
reliability of these old sets-I would 
rather repair an old set than a modern 
one." Non-technical owners of these sets 
who are in trouble, should write to 
Norman Birkett (G3EKX), The Moor­
ings, Halverras Road, Playing Place, 
Truro, Cornwall, TR3 6HD. There is 
nothing wrong with any of those receivers 
while they are working and they really are 
worth overhauling if you know how to do 
it. Many thanks for writing Norman. 

Reader Jack Sargent (G3CMN) of 
Hastings uses an FRG-7700M with 
Yaesu a.t.u. connected to a "T" antenna 
which has a 40m top at a height of 18m 
running NW-SE. He says he can nor­
mally receive 20 or so British local sta­
tions at good strength during daylight 
conditions e.g. Torbay on 954kHz at 
S9+30 at midday, distance about 210 

Sticker from Swansea Sound 

miles. Shows what a good outdoor an­
tenna can do. DX heard includes Radio 
Globo in Rio de Janeiro on 1220kHz at 
0030 and Caribbean Beacon in Anguilla 
on 1610kHz. 

reader in Australia who obtained it from 
the Post Office at Chester Hill is shown in 
Fig. 1. The reverse side of the IRC is in­
teresting as the instructions are printed in 
six languages which include Arabic, 
Chinese and Russian. 

Since the IRC covers return postage 
by seam ail only, you will have to send 
more than one if you want a reply by air­
mail. HCJB asks for two IRCs for an air­
mail reply, which is typical, while Radio 
New Zealand asks for four, presumably 
on account of the higher postal charges 
from Australasia. 

There are a few stations, usually small 
ones and mainly in Latin America, that 
are unable to exchange IRCs. Whether 
this is bcause the country does not belong 
to the UPU or that their local post office 
is unfamiliar with the IRC, is not clear. 
Try your local stamp dealer (philatelist 
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~' . UNIONPO,rrAlE '.· COUP~N-R£~~NSE C22 
UNIVERSEllE INTERNATIONAL ' 

,',,' ~ 

Ce coupon est khangeabled~'tOUS· I~ pays·de l'Union ~;- f· 

unl~l. contre un ou pJusieurs 'imbres.~ _ recrisentaht 
I'atfranchi l~~Qimal d'une fettll;t ordinaft8; exp6dl4e It 
I'e ., par 'If surface. jA (V-. • 

//'" 

' ...... --~ .... / 

Fig. 1: IRC (both sides) 

shop). Instead of IRCs spend the 
equivalent amount in stamps of the 
current definitive issue of the country 
concerned. Explain why you want them 
and the dealer will help. Even if you don't 
know the exact value to purchase the 
effort ~ill be appreciated by the station 
who will be put to the minimum incon­
venience this way. 

IRCs have become something of an in­
terna~onal currency to DXers. Sample 
bulletms and other DX club publications 
are available for payment in IRCs and 
even club subscriptions can occasionally 
~e settl~d by this method rather than by 
mternatlOnal money order which can be 
quite expensive in relation to small 
amounts. 

Reception Reports 
There is no standard format for a 

r~ception report. The listener can please 
himself how he presents the information 
he sends to a station but it should contain 
the follow~ng: Date, Time in GMT (not 
summer time), frequency in MHz (or 
kHz), name of programme, some details 
of programme content covering at least 
15 minutes of listening. These are the re­
quirements issued by HCJB and if any of 
them are not met then a QSL card will 
not be issued. 

As well as supplying the above infor­
mation it is usual to make comment on 
the quality of the signal and this is done 
by means of a reporting code such as 
~INPO. Each letter stands for a separate 
Item. S = Signal Strength, I = 
Interferenc~ (fron: other stations), N = 
At~osphenc NOise, P = Propagation 
(fadmg), 0 = Overall Merit and they are 
measured by the numbers 1 to 5 as 
follows. 
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S I N P 0 
5 Excellent 5 None 5 Excellent 
4 Good 4 Slight 4 Good 
3 Fair 3 Moderate 3 Fair 
2 Poor 2 Severe 2 Poor 
1 Barely 1 Extreme 1 Unusable 

Audible 

For example, a signal of 43433 would 
mean good signal strength, moderate in­
terference, slight atmospheric noise 
moderate fading, fair overall merit. ' 

A simplified version of SINPO called 
SIO is gradually coming into use. This is 
the one I use and is the one recommended 
by some broadcasters such as the BBC or 
~adio Canad~ International (RC I). SIO 
IS S~NPO With the N (Noise) and P 
(Fadmg) left out. This relieves the repor­
ter of the task of making what would 
probably be a subjective assessment 
~ather than a measurement, of these two 
Items. 

Mystery QSl Card 
Regular readers will remember the 

card from China, shown in the May issue. 
I have received two translations to date 
from Soew-Tok Lim and Roger Tidy. 

Soew-Tok Lim translated the whole 
card which reads: 
Dear friends; 

This card is a proof of your report to 
us on the reception of our broadcast 
programme on frequency 4865kHz dated 
13.12.82. We shall welcome your future 
report on the quality of the reception of 
our programme. 

K:angsu people's republic radio broad­
casting station 

11.01.1983. 
Roger goes on to say that the letter 

~as in ~tandard Chinese-a language he 
IS studymg, we wish you all the best with 
your studies. 

Radio Cairo 
"Would you please tell me how I can 

receive Radio Cairo on 17 ·92MHz at 
1215-1230 beamed to South and South . 

EMHNIKH PAAIMn NIA THIIEOPAIH 
ElllNIKI AA.OIOPHON'A TllEORASSIS 
GREEK RAOIO • TELEVISION 

THE VOICE OF GREECE 

nMTAMONAI I PLATAMONA$ 

Voice of Greece 

Radio Japan Christopher Williams 

East Asia but I can hardly hear it beamed 
to Europe on 9·805MHz at 2215" asks 
reader J. R. Cox who lives in Treherbert 
S. Wales. ' 

Beam is an unfortunate word as it 
~ives the impression of a searchlight. This 
IS far removed from reality so far as short 
wave antennas are concerned. A direc­
tional antenna will favour some directions 
more than others, the amount depending 
on the type, but there will still be some 
radiation in all directions. This can be 
~i~nificant when a high power transmitter 
IS mvolved and may be enough to provide 
good reception off-beam under 
favourable propagation. It is quite normal 
o.n the s~ort waves to pick up a transmis­
sIOn ~ot mt~nded for re~eption in Europe. 

It IS a Pity that Radio Cairo comes in 
so poorly in the UK as the English service 
is worth listening to. I listen now and 
again, cond.iti.ons permitting, but it is 
seld~m that It IS a strong signal. Europe is 
a Wide area to cover for a station located 
as near as Egypt and it may be that an 

Christopher Williams 
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omni-directional antenna is in use. In any 
event the choice of frequency/time/an­
tenna is obviously unsuitable for good 
reception in the UK. 

RAlltaly Chdstopher Williams 

For most of the period covered this time 
conditions on the h.f. and v.h.f. bands 
were generally poor; however, many of 
my readers still kept tuning and came up 
with some unexpected DX, which may 
well have gone by unrecorded had they 
not persevered. 

Solar 
Although from the radio point of view 

the sun was quiet from March 21 to April 
17, Cmdr Henry Hatfleld and I did 
record a few small bursts of noise at 136 
and 143MHz respectively on March 21 , 
23 and 26 then again on April 3, 5 and 7. 
There were also slight noise storms on 
March 22 and April 17. While using his 
optical equipment Ted Waring, Bristol, 
counted 30 sunspots on the 19th, which 
would account for the March radio noise, 
15 on April I and 18 on the 10th. 

Aurora 
During an auroral event on March 12, 

Dave Coggins, Knutsford, heard tone-A 
signals from the 28MHz (lOm) beacons 

Readers' Letters 
Simon Hamer (New Radnor) has been 

active with his Grundig S-1400 which is 
connected to either a 9m or 22m long 
wire via an antenna tuning unit (a.t.u.). 
DX on 5MHz band (60m) in the evening 
included Nigeria on 4· 77MHz at 2145, 
Radio RsA 4·835 at 2151, Radio Juven­
tud Venezuela on 4·9MHz at 2212, 
Gabon 4·81 at 2220, Radio Lara in 
Venezuela on 4· 8 at 2230 and ELW A in 
Liberia on 4· 765. On the international 
bands Radio New Zealand was heard at 
breakfast time on 11 ·96MHz with a good 
signal. 

An FRG-7700 with G4MH mini-beam 
picked up the Voice of Greece on 15·050 
at 1235 for David Martin (London) who 

in Germany DFOAAB and Norway 
LA5TEN. On the same day Norman 
Hyde G2AIH, Epsom Downs, heard 
weak auroral signals on 144MHz (2m). 
Norman also reported a complete fade 
out on the 12th and 13th and again on 
April 3. I am always interested in readers' 
comments about aurora and ionospheric 
disturbances because it helps to build up 
a meaningful record for posterity. 

The 50MHz Band 
At the end of March, GJ3YHU, Jer­

sey, heard 50MHz signals from David 
Newman G4GLT, Leicester and a 
Guernsey station, GU2HML completed a 
crossband QSO with David working be­
tween 50·100 and 3·718MHz. On April 
4 and 6 David made direct 50MHz con­
tacts with GM4DIJ and GM3WCS 
respectively, the latter peaking 559 with 
David and both GMs had meteor bursts 
superimposed on their tropospheric 
signals. "My most difficult contact so far 
has been with Peter Turner GW 4IIL/ A at 
Tregaron who has an awkward v.hJ. 
QTH with a large mountain to the east of 
him" writes David. However with Peter 
beaming north and David beaming direc­
tly to the west, they did manage a QSO 
after two days of effort. After a week of 
trying, David made another difficult con­
tact with G4CG in Barnstaple by again 
working crossband 50 to 3·5MHz. 

Paul Johnson ZSIBR, Chairman of 
the Cape Town branch of the South 
African Radio League, asks us all to 
listen out for their beacon, ZS I SIX on 

19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

DFOAAB 1 ~~~-+_+_f_~4_4_+_+-t_~ri~_t_t~_r~~t_t_t_~~ri_t~ 
DLOIGI r - ;, 

HG2BHA~~~_+-+~~~4-+_+_~~~~_+_+_r_r1_1_+_+_t_~~ri_t_i 
VE2TEN~~~_+-+~~~4-+_+_~~~~_+_+_r_r1_1_+_+_t_r_~ri_t_i 
YV5AYV ~~~-+_+_f__f_~4_+_+-+_~ri~_+_+_t~,r~i_t_t_r_~riri_l 
ZS6PW I ~~~~~4_+_~~_+-+_r~+_~~~~~~~p~~'. _+_t_r~i_t_~ 
Z21ANB r ;," .. : 1 " ';' .. '''' 

5B4CY I"; -.. 
IWKM2281 

Fig. 1: Distribution of 2aM Hz beacon signals. A92C, DKOTE, LASTEN, 
TV2AMI, VP9BA, VS6TEN and ZS1 CTB were not heard this month. 
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would like to know the postal address of 
the station. It is Greek Radio Television, 
Director of Technical Services, 16 
Mourouzi St, Athens 138. 

A useful log of tropical band DX 
comes from Roger Tidy (London) who 
uses an R600 receiver. As he lives in a 
flat he has to use a 6 metre indoor an­
tenna but he still managed to hear China 
on 4·22, 4·5 and 4 ·735 after 2300, Radio 
Mundial Bolivar in Venezuela on 4·77, 
La Voz del Cinaruco in Colombia signing 
off on 4·865 at 0355, Radio Bormorema 
in BrasH on 5·024 at 0230. On 19 metres 
Radio Free Granada was picked up on 
15·045MHz at 0023 sign off when 
listeners were invited to write in with 
reception reports and programme com­
ments. 

50 ·945MHz and send reports to ZSICT, 
Cape Town branch SARL, p.a. Box 
5100, Cape Town 8000, Republic of 
South Africa. The beacon, which is 
crystal controlled and has an output of 
16W to a vertically polarised ground 
plane antenna, was built by ZS I BR and 
ZS I SG and the annual licence fee is 
sponsored by the Electricity Supply Com­
mission Amateur Radio Club. 

The 28MHz Band 
"Conditions on hJ. are currently poor 

and DX very scarce" writes Bill Kelly, 
Belfast; and Dave Coggins said "I found 
conditions to be largely down due to the 
low sunspot number". Although Fred 
Pallant G3RNM, Storrington found the 
band dead on March 19, he did receive 
signals from EA 7 at 1120 and PY2, ZS 1, 

"p. Jose jlD.' jlDartinC3 jlDartinq 
J). ~ . • I ... ·" 

Slnhin, de JI.rrom,de 

30ne lBel 1 ... Cllb 'loc. 1BlB191 

«Onfirmo elSe> con e i ~ C L H - \..V \ ~ 

lI'x.1\.t N D \ ilnl Col \lIeq,.\ "G I Rc" 

I«be 30-l-Z3 fiml a"So 
~b3 J4S71S ~odo FM 

Fig. 2: 144MHz QSL card received 
by Luis Carbalho 
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ZS2 and ZS6 at 1540 on the 20th. Whilst 
my log confirms the general fmdings, I 
did hear CX4 at 1847 on the 23rd and 
4X6 and 5B4 at 0938 on the 27th. 
Despite the poor conditions, Dave kept 
looking around and heard VP8ZV at 59 
on March 28, and then during an opening 
to South America on April I he logged 
signals from CE, CX, LU, PY and VP8. 
On April 4, he heard 3B8FK and JY, ZS 
and 4X and his best catch was FB8ZP on 
Amsterdam Island. 

Over in Winchester, John Coulter 
keeps an ear on the frequency of OSCAR 
8 and has logged signals from Dr. A. Gee 
G2UK , Lowestoft and Pat Gowen 
G310R in Norwich who are both well 
known in the amateur satellite world. 

28MHz Beacons 
Both Ted Waring and David Newman 

heard signals from the Canadian beacon 
VE3TEN on March 27 and David heard 
it again at 1700 and 1926 on the 30th. 
We have heard that a new group of 
amateurs have taken over this beacon 
and it is likely that it will QSY from 
28·l75MHz to a new frequency within 
the beacon segment of the 28MHz band, 
28 ·2 to 28·3MHz. My log for the period 
March 19 to April 17 has many entries 
saying " No beacons heard"; however, at 
1847 on March 23, the only beacon 
about was YV5A YV, fluctuating in 
strength between 529 and 559 and at 
1410 on April 16 another loner was the 
German beacon DLOIGI. "A very thin 
beacon log this month" writes Norman 
Hyde and "The 28MHz band has been 
very quiet lately, with beacons very few 
for the time of year" writes Ted Waring, 
who, along with Dave Coggins, John 
Coulter, Henry ' Hatfield, Norman Hyde 
and I made up the monthly list or 
beacons heard (Fig. 1). 

Band 11 
Judging from his letters, it is obvious 

that Simon Hamer, New Radnor, enjoys 
the programme content as well as the DX 
during an opening and he was again 
rewarded at 2150 on March 10 when he 
heard Goldfinger by Shirley Bassey and 
News in Brie/with Paul Welsh from ILR 
Centre Radio in Leicester on 97·1 MHz. 

While using his Academy Radio 
Recorder at Anstruther Holiday Camp, 
Colin Watson BRS 46598, Cumbernauld, 
heard BBC Radio Newcastle on 
96·2MHz. On Easter Monday, Peter Lin­
coln BRS 42979, Aldershot, heard the 
new ILR station County Sound com­
mence transmissions on 96 ·6MHz from 
their Guildford studios. Simon Hamer 
logged its test tone at 2030 on March 19 
and Michael Welch, London, heard 
Frank Muir introduce the station 's 
regular programme service at 0745 on 
April 2. " Very good signals in the Lon-
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don area but close proximity to BBC 
Radio Medway on 96· 7MHz" said 
Michael. 

During the Easter weekend, Simon 
Hamer received signals from the French 
TDF station at Lille with "flutter fading" 
and although conditions were poor, 
Michaellogged Belgium's BRT Dutch 2 
programme on 102·8MHz at 1955 on 
April I and RTBF French Net 3 on 
94 · IMHz at 0617 on the 2nd. Michael 
has now received QSL cards confirming 
his reception reports from BRT Genk, 
BFBS Bieleveld, BBC Radio Devon and 
WDR Teutoburger. 

Tropospheric 
The atmospheric pressure, measured at 

my QTH, remained below 30·0in 
(1015mb) fluctuating between 29·4 (995) 
and 29·9 (1012) from March 21 to 0200 
on April 12, when it crossed the 30·0 line 
for the first time in 22 days. The pressure 
then rose sharply to 30·4 (1029) by mid­
day on the 13th, remaining at this level 
until 1000 on the 15th when it gradually 
fell to 29 ·6 (1002) at midday on the 17th. 

During the good conditions at the end 
of January, Luis Carvalho CTlCLH, 
Carcavelds, about 16km from Lisbon, 
logged the pressure at 30·18 (1021) and 
on 144MHz f.m. he worked EA 7DDT, 
EA 7DQJ (Fig. 2) in Cadiz and EA8ALG 
and EB8AC (Fig. 3) in Canarias. "I have 
been working on some special days 
Spain, Canarias and Marrocos, in the 
range of the 145MHz repeaters" writes 
Luis, who tells me that other 144MHz 
stations in Portugal had worked into 
Gibraltar and the islands of the Azores 
and Madeira. At 2330 on March 16, 

Fig. 3: 144MHz QSL card from 
Canaria 

Luis, using a Kenwood 9130 on 144MHz 
f.m. and a vertical Ringo antenna worked 
CT3AP (Fig. 4) located on the island of 
Madeira. Congratulations to all concer­
ned Luis, good to hear from you 

Bill Kelly, Belfast, seems pleased with 
the v.hJ. performance of the Discone 
DX2 antenna which he uses in conjunc­
tion with his Bearcat and SX200 
receivers and writes, "Big improvement in 
signal output, all local repeaters were 
heard and some DX in Dublin at 

160km" . Although signals from the parts 
of the UK were disappointing Bill did log 
a couple of GMs and G80PS near Lin­
coln. Conditions on the v.hJ. band im­
proved with the rising pressure and dur­
ing the afternoon of April 14, Fraser Lees 
G6JIO, Lewes, heard signals through the 
Leicester repeater GB3CF on RO and 
had QSOs on 144MHz s.s.b. with 
G4LOH in Melton Mowbray and G6ETI 
in Stoke. 

RTIV 
"The 14MHz band is beginning to 

open up in the late evening now and 
South American R TTY stations are com­
ing through", writes Peter Lincoln on 
April 9, who has just received the Quarter 
Century Award from the British Amateur 
Radio Teleprinter Group (BARTG) for 
confirmation of 25 different countries 
received in the RTTY mode. Well done 
Peter, I bet you will now try for the 50, 75 
and 100 countries endorsements. In addi­
tion to the usual crop of European R TTY 
stations Peter logged in March were, 
CN8AT, FM7CP, FY7BC, HK4CCK, 
OX3CO, YB2BLI, 4X4KP and 5Z4DA 
on 14MHz, CE3CBG, DU7RLC, 
KA60HJ and 9K2KA on 21MHz and 
EA8QS and ZS6UY on 28MHz. During 
March he a4ded four new countries to his 
score, US6FX and 5R8AI on 2IMHz, 
A22BW on 28MHz and UP2MJL, 
operating an electronic mail-box on both 
14 and 21MHz. Between March 11 and 
April 11 , Norman Jennings, Rye, copied 
RTTY signals from stations in CT, DK, 
EA, F, G, GM, GW, I, HA, HB, LA, 
LX, LZ, OE, OH, OK, SM, SV, UB5, 
UK3, UT5, YO and YU on 14MHz, 
VP2, ZS6 and 9K2KA on 21MHz and, 
like Peter, A22BW on 28MHz. Among 
Norman's outstanding DX was 
CE3CEW, FY7BC, HK4CCX, OD5GN 
and 9M2DW. During the period March 
19 to April 18, I copied R TTY signals 
from 16 countries on 14MHz, mostly the 
same as Norman, extra countries Were 
IT9, K, SL, VK, Wand 5T, also a local 
QSO between two EAs at 0827 on 
April 1. 

More on Band 11 
Graham Cox, Dudley, wrote to say 

that the IBA are going to use f.m. from 
102·1MHz-104MHz for their ILR ser­
vice. There will also be a new v.hJ. ser­
vice for Stoke-on-Trent around 104MHz 
which will start broadcasting on 5 Sep­
tember. 

Museum Visitors 
Despite some cold winds, rain, snow, 

sunshine and cloud, more than 200 peo­
ple visited the Chalk Pits Museum at Am-
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GAREX (G3ZVI) SX200-N 
RESISTOR KITS a top-selling line for many years. E12 series, 5% 
carbon film, looto 1 M, 61 values, ratings lW or !W (state which). 
Starter pack 5 each value (305 pieces) £3. 1 0 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack, 5 each lW + !W (610 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 
SR-9 monitor: 2m FM with 144-146MHz full coverage VFO + 11 xtal 
controlled channels; ideal for fixedJMJP use. 12V DC operation 
£47.50 
Marine band SR-9. 156-162MHz, same spec. and price. 
CRYSTALS FOR NR-56. SR-9. SR-11. HF-12. TM-56B All 2m 
channels from 0 (145.00) to 33 (145.825) incl. also 144.80, 144.825, 
144.85 Raynet at £2.46 (+20p post per order). Over 40 popular marine 
channels at £2.85 (+20p post). 
CRYSTAL FILTER 10.7MHz, 12!KHz spacing, ITT 901C £6.90 
CRYSTAL FILTER 25KHz spacing type 909B £6.90 
PYE RADIOTELEPHONE SPARES (sae full list). Ex. equip., fully 
guaranteed. CAMBRIDGE AM10 10.7MHz I.F. £3.65. 2nd mixer £3. 
455KHz block filter 12!KHz £9.40. Ditto 25KHz £3. 455KHz AM I.F. 
£4.95. Audio bd. £1.95 
WESTMINSTER W15/W30 AM RX RF 68-88MHz or 148/174MHz 
£6.95. 10.7MHz IF (inc. 12!KHz xtal filter) £8.25. 2nd Osc £2.10. 
455KHz IF £5.65. 455KHz block filter (12!KHz) £7.35. Squelch £1.45. 
0020640a (quick-heat) RF tested £11.95. Aerial relays £1.50 
PYE SPARES ARE OUR SPECIALITY - COMPLETE UNITS ARE 
ALSO AVAILABLE 
GAREX FM DETECTOR & squelch conversion for Pye R/T equipment. 
Ready assembled, full instructions. Tailor-made, easy-fit design, 
replaces existing squelch board, with minimum of modifications. For 
AM Cambridge £6.30; for Vanguard AM25B (Valve RX) £6.10; for 
Transistor Vanguard AM25T £6.95 

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS 

(trade enquiries welcome). 
PRICES INCLUDE UK POST & PACKING & 15% VAT. 

THE ULTIMATE SCANNER 

* MICROPROCESSOR CONTROLLED 32,000 CHANNELS 

: ~rotl~M~~2t~D2S6-58, 58-88, 108-180, 3B0-514MHz; includes 10m, 6m, 4m, 
2m. & 70cm Amateu[ bands. * 5kHz & 12'kHz FREQUENCY INCREMENTS * 16 MEMORY CHANNELS WITH DIRECT ACCESS * SPECIALLY DESIGNED FOR EUROPEAN MARKET * 2 SPEED SCAN SCAN DELAY CONTROL * 2 SPEED SEARCH UP AND DOWN * SEARCH BETWEEN PRESET LIMITS UP AND DOWN * 3 SQUELCH MODES inc. CARRIER & AUDIO * RELAY OUTPUT FOR Aux. CONTROL * INTERNAL SPEAKER, ALSO EXTERNAL SPEAKER & TAPE OUTPUTS * LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM * AM-PM CLOCK DISPLAY * 12V DC, 230V AC OPERATION * FACTORY-BACKED SPARES & SERVICE, 12 MONTH WARRANTY & THE ALL­
IMPORTANT PRE-DELlVERY CHECK BY GAREX, THE MAIN SERVICE & SALES 

. AGENTS. 

£299 INC. VAT Delivered . 

·NEW· * REVCONE * ·NEW· 
A new top quality 16-element, all British made, VHF/ UHF broadband 
fi xed station aerial from Revco. Ideally suited to SX200 and other 
VHF/ UHF Receivers. PRICE £24.95 inc 

~ aiClAYURD~ 
• GAREX ELECTRONICS Goods normally despatched 

by return 
7 NORVIC ROAD. MARSWORTH, TRING. HERTS HP23 4LS. ~l 

Phone 0296 668684. Callers by appointment only. ~~ 

This new st y le course w i l l enabl e 
any one t o have a real understand ing 
o f elec tronics by a m odern , prac ti cal 
and v isual meth od. N o prev ious 
knowl edge is required , no ma ths, and 
an abso lute minimum o f t heory. 

Y ou learn the practical way in easy 
steps mastering all the essentia ls of 
your hobby o r t o st ar t or further a 
career in elec tro nics or as a se lf ­
employed serv ic ing engineer. 

All the trainin g can be ca rr ied out in 
th e comfort o f your ow n home and at 
y our own pace. A tu tor is ava il abl e t o 
w hom y ou can wr ite personal ly at an y 
t ime, f o r adv ice o r he lp du r ing you r 
w ork . A Cer tif icate is given at the end 
o f every course. 

You w il l do the fo ll owing : 
. Build a modern osci ll oscope 
.Recognise and hand le current electronic 

components 
• Read ,draw and understand ci rcui t diagr 
. Car ry out 40 exper iments on bas ic 

elect ronic circu its used in modern 
equipment 

. Bui ld and use dig ital electroni c circu its 
and cur rent so li d state 'chi ps' 

• Learn how to test and service every type 
of e l ~ct ro ni c device used in industry and 
commerce today. Serv ic ing of rad io, T .V., 
Hi-F i and microprocessor/computer 
eq ui pment . 

NewJob?NewCareer?NewHobby?Get into Electronics Now! 'I'iiE - - - - - - - - - - - - - - - - - - - - - - - 'PWn1a211 Please send your brochure Without any ob li ga ti on to I am Interested In 

I COLOU R SROCH NA M E c=J CUURSI IN I LI Cl RONICS I 
.IS 1 J l'~( rilll'l i , d )(tV!· 

I ADDRE SS c:=::J RAD IOAM ATEUR l.I CE N C[ I 
c=J MI CllClPr<OC I SS()RS OTH I H SU 8 JI eT, 

I c=J L OGIC COURSE I 
B LOC K CAPS PL EASE 

I iritishNationalRadio&ElectronicsSchoolReading,Berks.RGllBR I 
~------------------~-- ______ I 
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UHF CONNECTORS B.N.O.S. BNOS 'A' SERIES POWER SUPPLIES 
Primarily designed and ideally suited for both amateur and professional mobile 
transceivers. Now extending our range to meet a growing requirement the model 
12/6A and 12/40A have been introduced. 

PT.No. TYPE PRICE 

ELECTRONICS 
HIGH QUALITY NICAD BATTERIES 

'AA' 
. 'C' 

SUB '0' 
'0' 
PP3 
SUB 'C' 

Type 1 9 1024 2599 
0·5Ah 0.90 OJ5 on 
2·2Ah 2.411 2.30 2.20 
1·5Ah 2.30 2.15 2.00 
4·0Ah 3.411 3.20 3.05 
O·IIAh 425 4.00 3.BD 
1·2Ah 1.62 1.55 1.50 
(·supplied with solder tags) 

NICAD CHARGERS 
ACl Charges up to 4 'AA' cells £5.50 
MCl Charges up to 4 x ·AA·. 'C' or '0' 

cells of any combination of the above 
as well as PPls. £8.50 

MC.3 Charges 2 or 4 ·AA·. 'C' or '0' £7.50 
PeJ Charges 1 or 2 PPJ cells £1.40 
All battery prices include VAT. and FREE postage 
on orders over £5. for orders under £5 please add 
SOp to cover P&P. 

3SK88 
BF981 
BFR91 

PREAMP TRANSISTORS 
145MHz. 26dB gain. 1·ldB NF 
145MHz. 18dB gain. 0·7dB NF 
432MHz. 18dB gain. 1·9dB NF 

1.05 
1.38 
1.50 

R.F. POWER TRANSISTORS 
MRF260 145MHz. 10dB gain. 5W output 6.56 
MRF261 145MHz. 6dB gain. IOW output 8.74 
MRF262 145MHz. 6·3dB gain. 15W output 14.40 
MRF264 145MHz. 5·2dB gain.3OW output 1526 
MRF221 145MHz. 6·3dB gain. 15W output 17.SO 
MRF247 145MHz. 7dB gain. 75W output 40.74 
All figures for gain & output power are minimum 
values. full data supplied with all orders. Send 
SAE for tree data on any of the above transistors. 

The 'A' series of fixed vo~age (13·8V) power supplies are designed to operate at 

~~~t~~ti~n~Uf~rd~aCc~n~~~~~~IYi~~t~~~1~8:r r~~~~a~~O~r~~~/~~~t~~\~~~ S~~c~~!r~~~ 
incorporated, along with full RF protection, to minimise equipment damage due to 
user error or equipment failure. 

All of the 'A' series of power supplies incorporate output current meters, well 
rated output spade terminals (with integral 4mm socket on 6A and 12A models). 

• ~ ~ .ffi~ 
e:!...~[ - - • - -00:.=-
-=. "JII ., . - ~ 

12/6A * * NEW * * £48.30 * 13·8V, 6A continuous output * 7A maximum output current * lOA current meter * lOA output terminals * LED shut down indicator * Fully protected 

12/25A £125.45 * 13·8V, 25A continous output * 30A maximum output current * Large 30A cu rrent meter * 30A output terminals * LED shut down indicator * Fully protected 

12112A £86.40 * 13-8V, 12A continous output * lSA maximum output cu rrent * Large 20A current meter * , SA output terminals * LED shut down indicator * Fully protected 

12140A * * NEW * * £225.40 * 13·8V, 40A continous output * 50A maximum output current * Large 50A current meter * Large output voltmeter * LED shut down indicator * LED out of regulation indicator * Output sensing terminals * Fully protected 

Plugs 
BU01 PL259 for a 0-4in cable (UR67) 0.47 
BU01A Reducer for a 0·2 .. cable 0.12 
BU01B Reducer for a 0·25in cable 0.12 
BU02 as BU01 but with metric thread 0.56 
BUm PL159 for a 0·2in cable 0.56 
BU04 PL159 push on connector 0.81 
BU05 PL159 elbow plug for a 0·2in 0.78 

cable 

Sockets 
BUll S0259 square flange 0.411 

.BU12 S0259 single hole, inside nut 0.47 
BU13 S0259 single hole, outside nut 0.47 

Couplers 
BU21 8ack to back femele 0.57 
BU22 Back to back male 0.79 
BU23 Male to female elbow 1.13 
BU24 1 male, 3 female T 1.35 
BU25 3 female T 1.46 
BU26 Female to female lightning 122 

arrestor 
Adaptors 
BU31 UHF plug to BNC plug 1.75 
BU32 UHF plug to BNC socket 1.15 
BU33 UHF socket to BNC plug 1.49 
BU34 UHF socket to BNC socket 1.64 
BU36 UHF plug to N socket 2.90 
BU37 UHF socket to N plug 2.90 
BU39 UHF socket to phonolcar 0.52 

aerial plug 

DUMMVLOAD 
8L01 P1159 connector, !il ohm 6.78 

impedance, 30W max, 15W 
continuous rating, OC·1SO 
MHz, VSWR less than 1·2: 1 

FERRITES 
Ferrite rings for lVl Small type 0.42 
suppressioo (data supplied) large type O.BD 
Ferrite Beads. Single hole type 0/0 4mm 0.05 

Six hole type 0/0 6mm 0.15 

************************************************************************************************* 

NEW 2 metre 100 watt LINEAR/PREAMP 
S.N.O.S. announce a whole new range of quality 
British made 2 metre Linears/Pre-amplifiers. 

The new range of 144MHz solid state linear amplifier 
has been introduced to use with the increasingly 
popular low power transceivers currently available. 
Utmost care has been taken to produce a reliable unit 
with performance characteristics and extra features 
previously not available in the U.K. 

The pre-amplifier uses the highly regarded BF981 
ultra low noise MOSFET transistor at 12 dB gain level 
to give significant improvement in system perfor­
mance. The LED Barograph power metre facility gives 
clear bright indication of peak power available during 
transmission. Modern push button switches are used 
for all function controls. 

U.K.AGENTS: 

liNEAR PRfAMP RELATIVE OUTPUT POWE R MODE 

O 
144 MHz 100 WATT 

Nz=:l..ON .r::"1.sse 
OJ re LINEAR AMPLIFIER ffi 
OrF.r:::l. Ol- f .c::t FM 

• • I • MODEl L,llMU4·J·1CO 

BNOS ElectrOnics, Dept PW, Greenarbour, Duton Hill 
Gt Dunmow, Essex CM63PT Tel (037 184) 767 

FEATURES * 100 Watt R.F. output power * All mode ooeration * Straight through mode when switched oH * 'State of the Art' low noise pre-amp * R.F. and 'HARD' switched change over with 
select able delay * LED Bar-graph power meter * Custom extrusion for cool operation * Mobile mount supplied * All R.F. connectors supplied * Excellent input match to drives * U.K. designed and manufactured by 
B.N.O.S. ELECTRONICS 

SPECFICATK>N 
Power outputs 100 Watts nominal 
Power inputs 1, 3 or 10 Watts (according to model) 
Power 1.3 Watt models - 14 A 
requirements IOW modell2A 

Vo~age 13·8V 
Pre-amp gain 12dB 
Pre·amp N.F. > 1.0dB 

Amateur Radio Exchange London & Home 
Counties 
Bredhurst Electronics Southern England 
Oewsbury Electronics Midlands 
Radio & Electronic Se IV' Channel Islands ~ 

All prices Inclusive of VAT' SAE for further details ., 

POSTAGE FREE ON ALL MAINLAND UK ORDERS OVER £5, ~ 
for orders under £5 please add 60p for P&P 

LPMI44 - 1 - lOO 1 Wan input£I72.50 
LPMI44 - 3 - 100 3 Wan input£172.50 
LPMI44 - 10 - lOO 10 Wan input£149,50 
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TRIO R2000 
SHORT-WAVE RECEIVER 

continuous coverage 15d<Hz - 30MHz 
3 filter widths + optional 500Hz CW filter 
10 memories - each tuneable from V.EO. 
Memory and programmable band scan 

£395 inc. VAT & carriage 

Good despatched by return of post 

BREDHURST ELECTRONICS 
HIGH STREET, HANDCROSS 
WEST SUSSEX 
0444 400786 

SX 200N 
VHF/UHF SCANNING 

RECE)VER 
coverage 26 - 88 MHz 

108-180 MHz 
380 - 514 MHz 

Switcheable AM/ FM 
16 memories + scan 
12v d.c. or 240v a.c. 

£299 inc.VAT 
& carriage 

Good normally despatched within 24 hrs. 
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ontheair ______________________________________ __ 
berley in Sussex over the Easter holiday 
including many of our readers who made 
straight for the radio building, one over­
seas visitor was Jan ten-Have PAOATH. 

International Callbooks 
"I also have a 1983 DX Callbook and 

a 1982 for the USA," writes Norman Jen­
nings who would be pleased to supply 
readers with information on receipt of an 
s.a.e. to 64 Udimore Road, Rye, East 
Sussex or phone 0797 222530. 

In my late teens toward the end of the 
I 940s, I worked for one of the largest and 
oldest established radio and television 
dealers in Worthing. At that time 
Worthing was a highly populated town, 
on the "wrong" side of the South Downs, 
and really outside the accepted service 
area of Alexandra Palace. In those days 
the BBC transmitted programmes for a 
couple of hours each evening and 
sometimes an hour in the afternoon. I 
remember telling customers "Friday night 
is newsreel night". At that time, outside of 
the USA, the BBC transmissions from 
Alexandra Palace and later Sutton 
Coldfield must have been among the first 
few stations in the world with a regular 
programme schedule. 

I think it is fair to say that the 
technology in the early television 
receivers was ahead of its time, but with 
their relatively low sensitivity, coupled 
with weak signals and much local mains 
interference, viewing would have been 
almost impossible but for the dedicated 
and untiring efforts of the GPO's (now 
British Telecom) Radio Interference 
department. I saw first hand how the 
department's engineers spent untold 
hours, with much expertise, tracing and 
curing ' noise generated by the motors in 
electric fans, refrigerators etc, which had 
not bothered anyone before. As the years 

Fig. 1 : ATV signal Roger Wallis 
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Fig. 4: 144MHz QSL card from 
Madeira 

passed the BBC and later the IBA in­
stalled hundreds of new transmitters to 
meet the demands of millions of new 
viewers throughout the UK and although 
the technical advances in receiving an­
tennas and sets has been fantastic, there 
has and 1 think always will be a need for 
an official Radio Interference department 
and in my view, it will be a mistake to 
close it down as hinted in an article in the 
Daily Mirror on April 13. 

Amateur Television 
Having acquired yet another Bush 

TV 183D receiver for his DX work, 
Roger Wallis, Solihull, has re-adjusted 
one of the tuners for the 432MHz band 
and writes, "Thanks to G3DFL on 
March 18, who was busy transmitting to 
G61RB and G6FPU, I was able to set up 
my spare tuner for ATV" (Fig. 1). Roger 
received signals from all three stations 
during the Easter weekend and with the 
aid of his Tandy PRO-2008 scanning 
receiver he monitored their talk-back. He 
also received pictures from G3DFL on 
March 22 and 31 and from G6FPU and 
G61RB on the 31st. 

The Chichester and District Amateur 
Radio Club ran a 9 week course to give 
local scouts a chance to earn a Com­
municators Badge for which they have to 
log 50 amateur QSOs. While G6NKM 
and G6DHU demonstrated 144MHz 
gear and activity, G8ZTD showed off the 
Trio 1000 receiver, G8TIF used the 
3·5MHz band and Andy Hearn G3UEQ 
took his ATV gear to the classes to give 
the lads a chance to log a visual QSO 
with Eric Clark G6CSX. All good 
publicity for amateur radio. 

Fig. 2: French Television RogerWal/is 

Silent Key 
It is with deep regret that I have to 

report the death of Leon Ward GW5NF 
who spent the latter days of his life, in 
hospital, working some of his many 
friends on 144MHz through the Wells 
repeater GB3WR. Leon was a prominent 
pioneer of the v.h.f. and u.h.f. bands and 
was once awarded a gold medal for a DX 
QSO during a sporadic-E disturbance. 
Loon will be sadly missed and we send 
our deepest sympathy to his family. 

No doubt the ATV buffs in Sussex will 
be out in strength at the Chalk Pits 
Museum's annual Wireless Day at Am­
berley on June 5 and at the Sussex Mobile 
Rally due to be held at Brighton 
Racecourse on Sunday July 17. 

Band I 
Between March 19 and April 18, the 

numbers of bursts of signals on Chs. E2 
48·25MHz and RI 49·75MHz gradually 
increased and at times I positively iden­
tified test cards from Austria ORF-FS 1 
on Ch. E2 and Czechoslovakia RS-KH, 
Poland and the USSR on Ch. RI. During 
a short lived sporadic-E disturbance 
around 1815 on March 25, 1 saw what 
looked like OTO-CCCP on Ch. RI 
scribed below a YL announcer and later 
the Russian news caption BPEMR at the 
right of a male announcer on Ch. R2 
59·25MHz. By using a v.h.f. communica­
tions receiver in conjunction with the TV 
sets 1 was able to hear the sound of Ch. 
RI on 56·25MHz and R2 on 65· 75MHz. 
At 0800 on the 26th, Fraser Lees G6JIO, 
Lewes, received a test card from Holland 
NED-1 on Ch. E4 62·25MHz and at 
0830 the same morning I saw a long 
burst of pictures of a record being played 
on a turntable on Ch. RI. 

Tropospheric 
When Bill Giles, a BBC TV weather­

man, said, "this high pressure will also 
mean interference to TV reception tonight 
and I'm afraid it will last for a while until 
this high pressure moves away", George 
Garden, Bracknell soon started DXing 

Fig. 3: French TV caption Roger Wal/is 
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Fig. 4: French TF2 Roger Wallis 

Fig. 7: Italian SSTV signal PeterLilleol1l 

and writes, "This information, although a 
pest to many, is very useful to us". 
George proved this on March 8 when he 
took advantage of this warning and 
logged strong sound and pictures from 
TSW Caradon Hill on Ch. 35 and at 
0045 on the 9th a strong picture of a male 
news reader with the words News from 
Wales on his right. George was using the 
slow motion rotary dial on his Teleton 
receiver to tune the u.hJ. band and thinks 
this signal was on Ch. 33. 

During the opening on January 23, 
Roger Wallis, using a modified Bush 
TV183D receiver, watched excellent pic­
tures from France TF2 (Fig. 2), on Ch. 
E21 and on March 8, TFl (Fig. 3), TF2 
(Fig. 4) and TF3 (Fig. 5) while conditions 
were good on March 8, on Chs. E22, 25 
and 28 respectively. On March 8 and 9, 
John Thompson, Rainham, Kent, using a 
JVC CX610 receiver and a XG14 
rotatable antenna, received pictures from 

. Belgium BRT-2 on Ch. E25, Germany 
DDR-2 on E27 and WDR on E50. On 
April 9, he watched such programmes as 
Dallas, The Persuaders and Nos-Journal 
from the Dutch station NED-l, Ch. E29 
along with The Showbiz Quiz featuring 
Orville and Keith Harris on NED-2 on 
Ch. E32. " Both stations excellent signals, 
even the Teletext was decode able" said 
John, who has been busy building a Band 
III antenna ready to join the wide band 
2-element array he built for Band I. 

Down in Wales, Simon Haver received 
pictures from Anglia TV's Tacolheston 
transmitter on Ch. 59, 'Channel 4' from 
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Fig. 5: TF3 picture Roger Wallis 

Fig. 8: SSTV caption Peter Lincoln 

Belmont on Ch. 32 and 'Central TV' 
from Oxford on Ch. 60 and Waltham on 
Ch. 61 during the evening of March 12. 

On March 8, Tim Anderson, Stroud, 
using a Thorn receiver, a Hugh Cocks 
tuner and an indoor dipole logged pic­
tures from Radio Telefis Eireann RTE-2 
from Mt Leinster on Ch. 1 and with his 
Sony receiver, 22-element antenna and 
Labgear pre-amplifier watched TSW 
from Stockland Hill on Ch. 23 (Fig. 6). 

SSTV 
"Apart from the usual German and 

Italian (Fig. 7) stations, the only slow 
scan DX I could find was 4X4VB (Fig. 8) 
on 14MHz at the beginning of the month 
and today I received ZS20A putting out 
an unanswered CQ call", writes Peter 
Lincoln from his QTH in Aldershot on 
April 9 . 

Other Stations 
My thanks to Tom Toth G40RF, 

Adrian Butcher, Washington, David 
Appleyard, Sweden and E. Rother 
BRS36149, Manchester for the informa­
tion that the mystery picture, Fig. 6, 
Apr PW, is from Austria ORF Oster­
reichischer Rundfunk on Ch. E2. At 
present Mr Rother uses a Sinclair Micro­
vision receiver for DXTV and is planning 
to install an outside antenna for it. 

Fig. 6: UHF signal Tim Anderson 

Fig. 9: Alistor Maclaren and a 
visitor working on the active 
deflector pointing toward Penny-

ghael across Loch Scridan 

Alistor MacLaren and Eugene An­
drews are members of a group of 
enthusiasts who were responsible for the 
Active Deflector, Fig. 9, installed at 
Scobull to direct 625-line television 
signals 6·5km across Loch Scridan so 
that the inhabitants of the village of Pen­
nyghael in Strathclyde can receive BBC 1 
and 2 and ITV pictures. The W olsey 
Amethyst and Supa-Nova amplifiers used 
at the deflector are housed in a large 
wooden box, along with the 12 volt car 
batteries used to power the equipment 
and a 40 day clock which cuts off 
transmissions between 0200 and 1400 
daily to give a battery life of about 14 
days. Active Deflectors for television 
have also been installed by local com­
munities to service Bunessan, Fionnphort 
and Iona. Many congratulations to all 
concerned, a fine effort. 

DON'T 
FORGET 
The Electronic 
Hobbies Fair 
aCT 27-30 

Alexandra Pavilion 
London 
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The Big Event IDr'13 
Sponsored by Practical Wireless, Everyday Electronics and Practical Electronics 

The first Electronic Hobbies Fair in 1982 
immediately established itself as the foremost 
consumer electronics exhibition-the biggest 
attendance and the largest number of exhibitors . 

The 1983 Fair will build on the success and the 
experience of the first year. It will 
be 1983's largest and most influential 

Practical Wireless, July 1983 

shop window for the whole range of electronic 
equipment and components for the electronics 

hobby enthusiast-constructional projects, home 
computers, amateur radio, video games, musical 

instruments and peripheral equipment-whether for 
the beginner, the specialist or the 

all-round enthusiast. 

Make a date for 1983. October 27-30, Alexandra Palace, London. 
For more details contact: The Exhibition Manager, 
Electronic Hobbies Fai r, Reed Exhibitions, Surrey House, 
Throwley Way, Sulton, Surrey SM1 4QQ 

r------------
Please send more information on Exhibition stand space 0 

I Please ask a salesman to telephone 0 
Name __________________________________ ___ 

Position ___________________________________ _ 

Company ________________________________ ___ 

Add ress __________________________________ _ 

Telephone Number __________________________ _ 

, 
I 
I 
I 
I 
I 
I 
I 

The Exhibition Manager I 
ELECT--AO--N~ 1-' Electronics Hobbies Fair 

Reed Exhibitions HOBBlE FAIR Surrey House, Throwley Way I 
L ____ __ ":::tt::.s::.eY~1~~ ..J 
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Sinclair ZX Spectl 

The growing range of Spectrum Software 

86 

You'll know already that the 
Spectrum has generated an 
enormous range of peripherals 
and independent software. Our 
own range is growing very fast 
and is shown in the Sinclair 
Software Catalogue - free with 
every ZX Spectrum. 
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rum-news! 

" Know 
-95 

Previously £125. 

48Know 
£129·9~reViOUSIY£175. 

ZX Printer now 
£39.95 previously £59.95 

How to order your ZX Spectrum 
Access, Barclaycard or Trustcard holders 
- call 01-200020024 hours a day, every 
day. By FREEPOST - use the coupon 
below. Please allow up to 28 days for 
delivery. 14-day money-back option. 

At last, a 16K colour computer­
with graphics for under £100! 

Why have we done it? 
Partly becaLlse the sheer 

volume of Spectrums sold (over 
300,000 so far) has brought 
down unit production costs. 

And partly, of course, 
because we hope you'll buy a 
Sinclair computer-and not 
some competitor's promise! 
We've all heard about colour 
computers breaking the £100 
barrier. Here's the computer 
that's done it. A colour computer 
with advanced graphics that's 

. fully supported, and widely 
available. 

Right now, you can order a 
Sinclair Spectrum at these 
prices direct from Sinclair on 
the order form below. And to 
make it even easier to handle 
high-level computing at the 

Practical Wireless, July 1983 

lowest possible price, we've 
cut the cost of the printer, too. 
At £39.95, it's almost 
unbelievable! 

5iinc:lair 
ZXSpectrum 

At prices like these, there's 
really no reason to wait. 

Sinclair Research Ltd., Stanhope Road, 
Camberley, Surrey, GU15 3PS. 
Tel: 0276 68531.1. Reg . no 11 35105. 

~O~=;::::'~E:-s~a::r:S=~:-:B~ - - - - - ::e~ 
I Qty Item Code Item:rice TOial I 
I Sinclair ZX Spectrum -16K RAM version 3000 99.95 I 
I 

Sinclair ZX Spectrum-48K RAM version 3002 129.95 I 
Sinclair ZX Printer 1014 39.95 

I Printer paper (pack of 5 rolls) 1008 11 .95 I 
Postage and packing : orders under £90 0028 2.95 I orders over £90 0029 4.95 I 

I 
Total £ I 

Please tick if you require a VAT receipt 

'I enclose a cheque/postal order payable to Sinclair Research Lld for £ I I 'Please charge to my Access/BarclaycardlTrustcard account no. . 

I 'Please delete/complete as applicable . I I I I I I I I I I I I I I I 
I I Signature PLEASE PRINT I 

I Name: Mr/Mrs/Miss I I I I I I I I I I I I I I 

I I Address I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I PRW 9071 

LiR~~~S~P ~ded. _ ~C~PPIY t~ only._ ~port price~ apPlication~ 
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AUDIO FilTERS 
MODELS Fl2, Fl3, Fl2/A 

Model FL:i represents the ultimate in 
audio filters for SSB and CW. 
Connected in series wi th the loudspeaker. 
it gives variable extra select ivity better 
than a whole bank of expensive crystal 
filters . In addition it contains an automatic 
notch fi lter which can remove a "tuner·upper" all by itself . 
Model FL2 is exactly the same but without the auto·notch . Any existing or new FL 2 
can be up-graded to an FL3 by adding Model FL2/A conversion kit . which is a stan::J· 
alone au to-notch unit. Oalong filters frequently allow continued copy w hen 
otherwise a OSO would have lobe abandoned. 

Prices: FL2 £89.70 . FL3 £129 .37. FL2/A £39.67 

BIi j "'::I jl:(!i 3 ~4 I~ttt" ~i i 3 ~I ~ O~iI 
Oalong active antennas are ideal for 
modern broad band communications 
receivers - especially where space is limited. 
• highly sensi t ive (comparable to full- size dipoles). 
• Broadband coverage (below 200 kHz to over 30 MHz l. 
• needs no tuning, matching or other adjustments, 
• two versions AD270 for indoor mounting or AD370 (illustrated ) for outdoor use 
• very compact. only 3 metres overall length . • orofessianal oerformance standards . 

Prices : Model AD270 (indoor use only) £ 51 .75 Both prices include mains power unit , 

Model AD370 Ifor outdoor use l £69 .00 

1""'lj~111I1ii'1 jl 
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 .' 
• Gen~rate~ a r~~dom s!~eam of perfect Morse in five character groups. 
• D?O s unique DELAY control al lows you to learn each character With its correct 

high speed sound. Start w ith a long delay between each charac ter and as you improve 
reduce the delay . The speed within each character always remains as set on the 
independent " SPEED " Control. 

• Fe~tu~es : rong life battery operation, compact size, Price: £56 35 
bUllt ' ln loudspeaker plus personal earpiece. . 

Our full catalogue plus further details of any product are avai lable free on request. 
All prices include VA T and postage and pack.ing. 

Goods normally within 3 to availability . 

THE ENFIELD EMPORIUM 
WE STOCK THE FULL 

RANGE OF ROTATORS ANTENNAS I (I) In!['l~~11 ASP - Jaybeam -
Kenpro - Diawa -

Tonna - Cue Dee 
H irschmann 

Now in stock EQUIPMENT AND Larg e selection in 

ALL ACCESSORIES stock 

ARE AVAILABLE 

TOND TRIO ADONIS 

Linears - RTTY 
Boom 

Decoders - Morse (Substantial microphones 

Decoders - Full reductions on Trio available for 

range available prices for personal TR2500 - IC2E -

callers) Yaesu 2081708 

Secondhand 
Full range of The Emporium Club Equipment 

We always have a YAESU The Emporium Radio 

large selection of Club - Callsign 

secondhand (lSOMMERKAMP) G4SUU m eets e very 
Friday from 6 o'clock 

equipment in stock equipment onwards - Everybody 
Please phone for available welcome 

details. 

Slim Jim - Only £7.50 inc. p+p. 
PART EXCHANGES WELCOME 

Stamped Addressed Letter for brochure etc. 
All prices include VAT. Goods normally despatched by return, but 

please allow up to 7 days. 

281 HERTFORD ROAD, EDMONTON N9. 
~ Telephone (01) 804 0 128 ~ 
.... __ Hue •• 249. 279 and 149 atop out.id. the door. J1SoL 

Opening hours: Mon-Thur 9-6: Fri 9-8; Sat 9-6 AN D NOW Sun 9-1 -
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HST 
MAIL ORDER CO. 

Lan~x Su~1es Ltd., 
I.max ouse. 

159 Fallsbrook Road, StTeatham, SW 16 6EO. 
SPECIAL EXPRESS MAIL ORDER SERVICE 

1.75 
EM87 1.50 PY8 1 1.50 6AN8A 3.50 607 3.75 

AZ31 EN91 7.05 PY82 1.50 
~~~ 1.25 6SA7 3.00 

CLJ3 4.00 EYS I 1.75 PY83 1.15 3.50 6SC7 1.75 
OY86{/ 1.50 EY86 1.75 PY88 1.00 6A56 8.66 ~~7 3.25 
OY802 1.50 EY88 1.75 PYSooA 3.00 6A57GA 8.75 3.50 
E88CC 7.46 EYSooA 3.00 PY800 1.50 6AT6 1.15 6SL7GT 3.00 
EI80F 9.90 EZSO 1.50 PY801 1.50 6AUSGT 5.00 6SN7GT 3.00 
E810F 2L2E EZ81 1.50 88V02-6 16.50 6AU6 1.50 6SS7 1.75 
EABCSO 1.15 GYSOI 1.00 V03-IO 6AWSA tu 6SG7M 2.50 
EB91 1.50 GZ32 2.50 14.10 6B7 6U8A 2.25 
EBF80 1.50 GZ33 4.75 QQV03-20A 688 1.25 6V6GT 2.15 
EBF89 1.50 GZ3~ 1.00 48.38 6BA6 1.50 6X~ 2.00 
EC91 8.00 GZ37 4.75 QQV06-'1OA 6BA7 5.00 6XSGT m ECC33 4.50 KT61 5.00 48.18 6BE6 1.50 7SCI 
ECClS 4.50 KT66 8.00 QV03-12 6.80 6BH6 2.50 8SA2 4.45 
ECCSI 1.75 K177 8.00 RI8 9.24 

~~6 2.25 9OC1 6.00 
ECCS2 f.75 KT88 11.00 RI9 2.50 2.00 ISOB2 6.50 
ECCS3 1.75 N78 15.00 SP~I 6.00 ~~A 3.50 I~ U~ ECCSS 1.75 OA2 1.15 SP61 4.00 6.00 
ECC88 1.10 OB2 4.15 Ul9 13.75 6BRBA 3.50 IlI\XT 1.75 
ECC91 8.93 OC3 2.50 U2S 1.50 6BS7 6.00 12BA6 1.50 
ECF60 1.55 003 2.50 U26 2.50 6BW6 6.00 12BE6 1.50 
ECHlS 3.00 PC86 2.50 U37 12.00 6BW7 1.50 12BY7A 3.00 
ECH42 3.50 PC88 1.50 UABCSO 1.15 6BZ6 2.75 12HG7 4.50 
ECHBI 3.00 PC92 1.75 UBF89 1.50 ~E1 H~ lOFLI/2 f.l8 
ECLBO 1.50 PC97 1.75 UCH42 2.50 301'4 1.50 
ECLB2 1.50 PC900 1.75 UCHBI 2.50 6CB6A 2.50 10PI9 2.50 
ECLB3 1.00 PCF60 1.00 UCLB2 1.75 6C06GA 5.00 30PlI3 1.80 
EClB6 1.75 PCF62 1.50 UCLB3 2.75 6C1.6 3.75 30PLI~ 1.80 
EF37A 5.00 PCFB6 1.50 UF69 1.00 6CH6 1l.00 7SCI 4.50 
EF39 2.75 PCFSOI 1.50 UL~I 3.50 6CW~ 8.00 8SA2 US 
EF-41 3.50 PCF602 1.50 Ul.&! 1.75 606 1.75 9OC1 6.00 
EF-42 4.50 PCF80S 1.70 UY41 1.25 6ffiS 6.00 ISOB2 6.50 
EFSO 1.50 PCFSII8 1.70 UY8S 1.25 6E 1.00 IS0C2 3.lS 
EF~ 5.00 PCH200 3.00 VRIOSllO 1.50 6EHS 1.85 15OC~ 6.00 
EF5S 1.50 PCLB2 2.00 VR I 50/30 1.50 6F6 3.00 572B 10.00 
EF80 1.75 PCLBl 3.00 Z759 15.00 6Gk6 1.75 805 45.00 
EF86 1.75 PCl.&! 1.00 Z803U 19.00 6H6 3.00 807 

1i:ll EF91 2.95 PCLB5 2.50 2021 3.25 6H56 3.n 811A 
EF92 6.37 PClB6 1.50 3B28 40.00 

1 
4.50 812A 18.33 

EFI83 2.00 PCLB05 2.S0 4CX25OB 40.00 66 8.93 813 125.S6 
EFl&! 2.00 P0500 6.00 SR4GY 3.50 67 4.75 866A 10.03 
EH90 1.75 PFL100 1.50 SU4G 3.00 6B6A 5.00 872A 10.00 
ELJ2 2.50 PLJ6 2.50 5V4G 1.50 

656C 6.00 91lA 18.52 
ElJ3 4.00 PLBI 1.75 SY3GT 2.50 

6 4N 2.S0 20Se, 7.00 
ELJ4 3.00 PLB2 1.50 SZ3 4.00 

6K6GT 2.75 5763 4.!>V 
ELJ6 1.50 PLB3 1.50 5Z4GT 1.50 5814A 4.00 
ELBI 5.15 Pl.&! 1.00 6/30L1 1.75 6K7 3.00 5&42 12.00 
El.&! 1.15 PLS04 2.50 6AB7 3.00 6K8 3.00 61180 14.00 
ElB6 1.75 PLSII8 1.50 6AH6 5.00 6K06 7.00 6146A 8.25 
EL91 9.69 PLS09 6.00 6AKS 5.99 61.6G 3.00 6146B 8.25 
EL9S 2.00 PLS I9 6.00 6ALS 1.50 61.6GC 1.50 6883B 8.25 
ELJ60 8.50 PLB02 6.00 6AM6 6.02 6L7 2.50 6'173 4.00 
EM81 2.50 PY33 1.50 6ANS 4.75 6LQ6 7.50 

7160 10.00 

Open daily to callers: Mon-Fri 9 a.m.-S p.m. 
7586 12.00 
7SW 18.50 

Valve~ Tubes and T ransisto" . Closed Saturday 
Terms C.W.O. only. allow 7 days for delivery. Tel. 01-H7 2424-7. 

Prices excluding Quotations for ~ ty~s not listed S.A.E. Tetex 
Prices correct 

VAT add 15% Post and pac ing SOp per order 946708 
when going 

to press 

PRIC.... C.V.S. ENTERPRISES lTD 
• • PRESENT 

. THE RT1 Rm TERMINAL 
THIS NE BFiITISH MADE MACHINE HAS MANY OF THE FEATURES 

FOUND IN UNITS OF OVER TWICE THE PRICE!! AND HAS SOME THE 

•

. OTHERS DON'T OFFER !! 

. ...... * VARIABLE BAUD RATE AND SHIFT . , ., ', * FULL PROFESSIONAL KEYBOARD 
"%, * FULL DUPLEX OPERATION POSSIBLE 
~ ...-; * TONE FREQUENCY COUNTER 
~ ~.-tt1IIIIIIIIII * MAINS POWERED 

* WAVEFORM MONITOR * ERGONOMIC SOFTWARE * MORSE SEND/RECEIVE 

Send stampe d addressed envelope for details : 

CVS ENTERPRISES LTD., 21, BELL ST., LONDON NW1 
TEL: 01-7238545 

J. BIRKETT ~~c!x ~;JD. Ta 20767 
TX~ AERIAL SWITCHING PIN DIODES VHF TYPE 5 for 6Op, UHF Type 5 for 
75p. 
VARI-CAP DIODES Type 1. 12pf. Type 2. 22pf. Both @6 for 5Op. 
_E ENDED RF. CHOKES 1 U.H .• 4.7U.H., 10U.H., 47U.H .. All at 10p each, l00MH 
@2Op 
LARGE 5aE 5OO+5OOpf AIR SPACED VARIABI.£S S .M. Drive @ £1 .50. 
MOTOROLA 2N 5590 175MHz, 10WATI, 13 Volt at £4.75. 
FT243 All METAL CRYSTALS Assorted 20 for £1. 
FT241 CRYSTALS 54th, 96th, Harmonic Type 20 for £1. 
HC8U CRYSTALS 20 Assorted @ £1 .30, 10XAJ CRYSTALS 20 assorted for £1. 
0.1uf 6OOVolt D.C .• 3OOVolt. A.C. @2Op each. 6 for £1. 
GENERAL PURPOSE GERMANIUM DlOOE like OAB1 etc. @ 6 for 5Op. 
POWER FETS VK10KM @5Op each. 
TRANSISTORS BSX19, BSX20. BSX21, BC548, BC549, BC558, ZTX108, ZTX213. 
ZTX342. 2N706, 2N5220, 2N2907A All @ 6 for 5Op. 
CERAMIC PLATE CAPACITORS 63v.w .• 1.5, 1.8.3.9.4.7. 5.6.6.8. 12,15. 18, 22, 27, 
33, 39. 44. 56. 66. 100. 180. 220. 330. 1000, 1200. 1600, 2200. 3300, 4700pf 0.01 uf All at 
25p doz. 
50 OHM PUSH-ON BNC PLUGS, 50 OHM BNC SOCKETS Both @ 3 for £1.15. 
He6U CRYSTALS 10.0062. 10.0125, 10.0625. 10.1125. 10.125, 10.1 SO. 10.1625. 
10.1 875. 10.200. 10.212. 10.225, 10.2375.1 0.2625, 10.325, 10.3625, 10.4125, 10.514, 
10.81667. 10.820833. 10.9785,10.987,10.989.11.0125. 11.038. 11.100. 12.033, 15.031, 
15.1111 . 46.3. 48.3, SO.l MHz All at £1 each . 

Please add 30p for post and pacicing. Orders over £3 post free. 
Goods Normally by Return 
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SLlMLlNE MASTS or LATIlCE TOWERS 
FIXED TOWERS or MOBILE TRAILERS 

THE WA Y AHEAD 

PORTABLE MASTS or WINDOW MOUNTING 
YOU NAME IT! WE PROBABLY MAKE IT! 

SOME TYPICAL DESIGN FEATURES 
• VERSATILE MOUNTING. POST. WALL OR TRAILER. 
• UNIOUE 15FT SECTIONS FOR MINIMUM LOWERED 

HEIGHT AND EASY TRANSPORT. 
• PURPOSE DESIGNED AN D ENGINEERED TO B.S.1. 

STANDARDS: WIND LOADS TO CP3 CHAP. PT. 2. 
• ROBUSTLY CONSTRUCTED IN QUALITY STEEL (TO BS 

1n5. BS 980. BS 4360). 
• OPTIONAL HEAD UNITS (Extra). 

• WELDED BY ELECTRONICALLY CONTROLLED M .I.G. FOR 
EXTRA STRENGTH TO BS 4872. 

• MORE THAN 50 TYPES OF MAST OR TOWER FROM 30FT 
TO OVER 100FT. 

• TELESCOPIC TIL TOVER FOR EASY ACCESS. 
• SAFETY LATCH TO RELIEVE CABLE. 
• SIMPLE WINCH OPERATION (Single and Double). 
• HOT DIP GALVANIZED FOR PROTECTION (BS 729). 

A FEW POPULAR MODELS FROM OUR WIDE RANGE 
SlIMLINE MAST SM30. Unobtrusive. Telescopic. Tiltover. 
up to 31ft. SM30WM (Wall Mount) £230.00. SM30PM (Post 
Mounting) £241 .00. Optional Reducer Tube RTl £12.50. Rotor 
Head RH1 £30.50. Ground Socket GS1 £23 .50. 

LATIICE TOWERS - TELESCOPIC - TILTOVER 
Series 1. 32AT.AT32PM for £363.00. AT32WM £348.00 
Series 2. Heavy duty 44ft. AT42PM £461.50. AT42WM 
£445.00. 56ft. AT52PM £599.50. AT52WM £579.00. 

Prices include all winches, luffing gear, brackets, head unit 
etc. As applicable. Mainland carriage (door to door). And 
VAT @ 15%. Terms C.W.O. Send for details. 
Prices may alter. Please allow up to 28 days for delivery. 

We design - we make - we supply direct. At manufacturers prices. You get best value and 
service. We offer no gimmicks. No free gifts. Just competitive prices, quality, reliability and 

knowhow. 

Callers welcome.lSamples on display. Opening hours: Man-Fri. 9 am-5 pm. 
Sat. 9 am-12.45 pm. 

ALL AL TRON PRODUCTS ARE EXCLUSIVELY MANUFACTURED IN THE U.K. BY 

ALLWELD ENGINEERING 
UNIT 6, 232 SELSDON ROAD, SOUTH CROYDON, SURREY CR2 6PL 

Telephone: 
01-6802995 (24 hr) 01-681 6734 

FREE 
CATALOGUE OF 

BURGLAR 

ALARM 
EQUIPMENT 

TOP QUALITY D.l.Y. SYSTEMS AND PARTS AT TRADE 
PRICES 

SEND S.A.E. OR PHONE 

C-TEC SECURITY, DEPT. PW 
60 MARKET ST, WIGAN 

(0942) 42444 

Practical Wireless, July 1983 

ISHERWOODS ELECTRONICS 
THIS MONTH'S SPECIAL OFFER 

STEREO CASSETTE TAPE DECKS 
With built in pre amps & erase OSC. 
Level controls with meters. CR/02 or 
Normal Tape. Automatic Stop. 
Complete with stereo Microphones. Power 
12 volts & 6v tap DC. 
Size 11" x 6" Black with silver trim. 

Price ioc P &P 

£17.50 each. 
S.A.E. for lists 

ISHERWOODS ELECTRONICS 
Hozier Street, Blaekburn, Lane/s. 

Tel. (0254157616. 
Goods by Return 
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VISA 

ALL PRICES SHOWN EXCLUDE VAT. P&P 60p per order. 

AMBIT INTERNATIONAL ~ 

200 north 5erui[e Rood, Brentwood, EsseN 
TElEPHONE ISTO 02771 230909 TElEX 995194 AMBIT G POSTCOOE CM144SG 
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Stays 
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HaJyard 

Mu, 

Bue Insulator 

For sale Steel Ex-Gov. Telescopic Masts 
Extend to 27ft, close to 5ft. Good condition, complete with 

fittings. 
Price £45.00 including P.P. & VAT 

I Callers are welcomeJ 
Price £25.00 

Please allow 14 days for delivery. 

A . H. THACKER & SONS L TO 
HIGH STREET, CHESLYN WAY 

NEAR WALSALL, STAFFS 

2 METER 30 WATT LINEAR AMPLIFIER KIT 
Designed for the FT290R, 1C202S etc. or any transceiver with an output of '·31 
watts. 

Features:- Suitable for SSS/ FM/CW. 25 watts RF output w~h only 21 watts input 110db 
gain). Switchable for ssb/ fm. Maximum input 31 watts. Fully automatic RF switching. 
Or can be operated via. transceivers PTT line. Straight through operation when 
swftched 'off '. Receiver pre·amplifier incorporated on pes. Receive amplifier gain 
adjustable up to 25db. Uses the popular3SK88 in the Rx pro-amp. Receive pro-amp can 
be switched in when required. Pre-drilled PCS size only B2 x 90mm. 

The kit is supplied complete with all assembly instructions. PCS component layout and 
circuit diagram. All PCS components are supplied plus 2 S0239 aerial sockets and 3 
switches for power ·on/ off ' , 'ssb/ fm· selected. and Rx pre·amp ·on/ off. 

Prices:- Complete Kit less heat sink case & screws £29.50. Ready assembled & tested 
PCS plus 3 switches & 2 aerial sockets £40.00. All prices include VAT & post. 

,AIH ELECTRONICS G8A ON, 
20, Barby Lane, Hilmorton, Rugby, Warwickshire. 

rei: Rugby (0788) 76473 or Eve 71066. 

TELECOM 

ICOM 
IC720A 
IC740 
IC290 
IC290H 
IC25E 
IC2E 
IC4E 
R70 

6 NEW ST, BARNSLEV 
TEL 0226 5031 

YAESUI 
SOKA 
FTl02 
FTl01ZD 
FT480R 
FT290R 
m07 
FRG7 
FRG7700 

MICROWAVE 
MODULES 
MMl30LS 
MMl50S 
MML100S 
MML100LS 
MM2001 
MMC144128 
MMA144V 

ALSO 
LA.R. 
MODULES 
J BEAM 
CUSHCRAFT 
REVCO 
DATONG 
SUN 
TONO 

RING US FOR PRICES 
BARCLAYCARD/ACCESSIHP FAClUTIES 
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~ - -'-_ _ - ~ THE AMATEURS PROFESSIONAL SUPPLIER i _~:c - _ ,~ -=-~­
- - ~ ~~ ... -~ TRIO / ICOM / LAR PRODUCTS / AERIALS ~::~;- ~~ _-c:-

r 
I BE SURE 

'\ .r 
-~------ -

SWITCH TO QUALITY MORE POWER TO YOU 

I '''A~",,~ .. ' j' 
" . . '" ~ . . I 

~ !; :x.D • 

''''Ut ~ ,~~ 
NOISE BRIDGE 

WITH THE Its;~~ 
NDIBE BRIDGE 

Price £36·.95 inc VAT P&P £2 

WITH THE ... _M - ; FEEOER 
SWITCH 

Price £ 19··95 ;nc VAT P&P £2 

,-- .;; ~ c_- _ .. ~'~. 
-

! 
WITH THE ..... • . I I WITH THE ~ 

VHF DMNI·MATCH i I SWL OMNI .MATCH 

!. P~i~~::9~:~~&~~2 I l~ice £39 .. 9~-",: __ ~ P&P£2 ' 

LEEDS AMATEUR RADID 27, Cookridge Street, Leeds . LS2 3AG . Tel.452657 
-

•
:::~~: 
2. MOUAS 
EVERYOA ... 
THANKS to 

Ansafa.,. 

Tel.782224 

LO\N COST PROFESSIONAL TEST INSTRUMENTS 

ORAE 3 WAY 

for ill ustrated 

Test Instrument 

catalogue and 

~'Prl.ce list. 

BLACK STAR LTD. 
9A, Crown Street, St. Ives, 
Huntingdon, Cambs. PE17 4EB. 

Tel: (0480) 62440 Telex: 32339 

PRICES OF THE COMPLETE RANGE 
VHF Wavemeter £27.50 
4' Amp 13.8V PSU £30.75 + £1.50 carr. 
6 Amp 13.8V PSU £49.00 + £2.50 carr. VHF ANTENNA SWITCH 

£15.40 inc. VAT 

A 3 way antenna switch for 
VHF and UHF frequencies. 
Insertion loss at 2m. < 0-3d8 
VSWR at 2m. < 1 :1·2 
VSWR at 70 cms <1 :1-6 
Power Rating 250 watts 

Available from the manufacturers, Davtrend Ltd, or DRAE 

12 Amp 13.8V PSU £74.00 + £2.50 carr. 
24 Amp 13.8V PSU £105.00 + £3.50 carr. 
Morse Tutor £49.00 + £1.00 carr. 
3-way VHF Switch £15.40 + £0.50 carr. 
24 Amp 16.5V Transformer 

£25.00 + £2.50 carr. 
12 Amp 17.0V Transformer 

£15.00 + £2.00 carr. 
24V to 12V 6 Amp Converter 

£P.O.A. 
24V to 12V 10 Amp converter 

£P.O.A. 
ALL PRICES INCLUDE VAT Stockists throughout the co~ntry _ !~ ~ 

Dawf.end ll_lfed . a.,_.-~_ Delivery normally from stock but please allow up to 28 days for delivery. 

The Sanderson Centre, Lees Lane, Gosport PO 123UL Gosport 20141 
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For further information on 
advertising on these pages 

RING 01-261 5846 
TODAY 

Receivers and Components 

RADIO CANADA, Peking, Australia. Voice of America. A 
Vega 206 (6xSWfMW/LW) pulls these and dozens more. 
£23.45. Year's guarantee. Return despatch. Corrigan­
Radiowatch. Building 109. Prestwick Airport. KA9 2RT. 

VINTAGE VALVE wireless sets plus spares. Valves. service 
information. repairs. SAE latest newssheel: Mr Small. 22 
Weill Road. Aylesbury. Bucks. 

AUTOMATIC SPEECH PROCESSOR - kil for P.C.B. 
module £14.80. assembled module £\8.90. Other P.C.B. kits 
include: Crystal Calibrator £14.50. 20 Meler Direct Conver­
sion receiver £12.90. SAE for delails. P&P SOp. C.M. Howes 
Conununications, 139 Highview, Vigo. Meopham, Kent 
DAI3 OUT. 

Ex-Govt transceiver type A40 complete station in used condi ­
lion £17. Telephonists headset & mic (sound powered I new in 
box £4.00. Basic oscilloscope untt 240V AC. contains X & y 
amps. all solid state. size 14"x7"x5". tube dia. 5". most units 
have lube burn marks £15.00. Aircraft mounled 35rn/m camera 
contains precision mirrow. lens. small 24V motor elc. £10.00. 
24V ni-cad battery contains 20 x 0.4 AlH cells (newl £1.00. 
CCTV cameras sold for spares £20. Reel to reel V.T.R.'s for 
spares ~O. 24V ni-cad battery contains 20 D type cells. used 
condition £10.00. All goods are surplus ex-ministry. 

A. C. ElECTRONICS. 
Tel. 0532496048 alt.r 6.30 pm. 

AMATEURS. SuocessfuJ data transmission & reception with 
your Spectrum & ZX81. Swap programs/data via your EM. 
transceiver with the uDATAMATE" interface/control con­
sole. SA.E. for details to: PROCOMM SYSTEMS. 71 
Theobald Road. Norwich NRI 2NX. 

RESISTOR PACKS 
FOR ALL PROJECTS 
I Watt Carbon Film Resistors 5% 

1 OHM to 10M E24 Series 
Packs of 10 each value (1690 Resistorsl £15 
Packs of 25 each value (4225 Resistorsl 05 

VAT and POST FREE 
GORDON HALLETT 

20. Bull Lane. M.lden Newton. Dorchellter. 
Do ..... t DT2 OBQ. 

VHF TUNERS 11 8-146MHz or 146-174MHz. 10.7MHz IF 
OUlpUt. Mechanically Iuned. mosfet RF stage £9.50. 50-
300MHz varicap unit. 28-30MHz IF £10.75. TVDX Vhf 10 
Uhf converter. receive band I DX on Uhf TV £13 .90. SAE 
Dala Lists. H. Cocks. Cripps Corner. Robertsbridge. Sussex. 
Te!. 058083 317. 

~e':vY~~g~~~O~;:~~ld;;; i~~uh~ir[:lc~~~~iie~~~IF~~~~~llf7e~ 
~lc3~i[f:s ' 1 ~o~~~~;e5: ~~~i~n~~~. £3~;~~eH3rfbitt~ 4~5~ 
5·0. 6·0. 7·0. 8.0. 9.0. 10·0.10·7 . 12 .0. 15·0. 16·0. 18·0. 
20 .0 . 38 ·6667 MHz. £3·35. Selected freqs s tocked !n 
Glider. Marine and 27 MHz bands. Any freq made to order In 
Bweeksfrom £4.50, 2-3 week service available. 
CB Beat "Bleed-Ove{' with our special 10.695 MHz, 7 kHz 
BW. He 18/U Fillers £4.00 each. Quantity discountS. Many 
crystsls stocked for CB conversions. 
Prices inc. VAT and U K post. SAE lists. 
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P. R_ GOLLEDGE ELECTRONICS 
G3EDW. M.mott. Some ..... TAle 6NS. 

T.I: 0460 73718 

SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 34 pence 
per word (minimum 12 words). box number 60p extra. 
Semi-display setting £11 .20 per single column centimetre 
(minimum 2·5 cms). All cheques. postal orders etc., to be 
made payable to Practical Wireless and crossed "Lloyds 
Bank Ltd". Treasury notes should always be sent registered 
post. Advertisements. together with remittance should be 
sent to the Classified Advertisement Dept.. Practical 
Wireless. Room 2612. IPC Magazines Limited. King's Reach 
Tower. Stamford St.. London. SE1 9LS. (Telephone 01-261 
5846). 

Whitsl prices oJgoods sholVn in 
adl'erlisemenls are correcl al 
Ihe lime oJ closing Jar press, 
readers are advised 10 check 
wilh Ihe adverliser bOlh prices 
and avaitabitily oJ goods beJore 
orderingJram non-currenl issues 
oJ lhe magazine_ 

MIXED METAL FILM RESISTORS - 1000: £5 . 100 mixed 
TR4 Iw 5%: 90p. Cermel Potenl iomelers - 10 mixed £1. 
Low profile D.I.L. sockets - 24 pin: 13p P&P 40p. S.A.E. 
for lists. T. Milner. 2 Elgarth Drive. Wokingham. Berkshire. 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABILITY MINIATURE FILM RESISTORS 5% 
tw E24 Series 0.51 R-I OMO. (Except 7M51-1p. 
0 .12 SW E 12 Series 10R to 1 M8-:-20. O.SW E 12 Se ries 
lRO to 10MO.-~iP· 1.r:Mi E12 Senes IOR to 10Ma- 5p 
tw Metal Film E12 seri es 1 OR to 1 MO 5%- 2p. 1%- 3p1 

CAPACITORS. 
SUBMINIATURE C_ EI2100v2% 1.Bpfto 47pt.-3p 
l % bijpt. to 330pt.--4p. t O% 390pt. to 4700pt.-4p 
Plate Ceramic SOV Wkg. Vertical Mounting. 
E12 22pt. to 1000pt. & E6 IK5pt. to 47Kpt.-2p 
Miniature Poly •• ter 2SOV WkJ ' Vertical Mounting. 

gL5~15 0i'122& .Og322..:?a; b06~ md1~=1t;. 
0.68- 11p. 1.0-15p. t.5-20p. 2.2- 22p 
ELECTROLYTIC. Wire Ended I Mfdlr/Voltal . 

0 .. 47/50 50 22/25 6p 100/25 I, 410125 11, 

: ~~: ~ :f,;~ ~: :~~;~ ~ ::::5 := 
4.1150 50 41/25 6p 220125 .. 1000/25 Z5p 
I~/50 50 41/5. 6p 210150 10, tOOO/.O 150 
22/16 6p 100/t6 7p 410/16 11, 2200/16 20, 

TANTALUM BEAD SUBMINIATURE ELECTROL YTICS. 
0.1. 0.22. 0.47. 1.0. 2.2 " 35V & 4.7 • 6.3V-I4p 
4.7/ 16V & 25V- 15p. 10/ t6 & 22/6-20p. 10/25- 29p 

: ~)~~~ i2/Wlt#1 r:!..~~;.V4 7/~~~Op& 22~?~3~£;Jgg 
Polyatyrene 6lV Wkg. E12 Seri •• Long Axial Wir ••. 
10 pt. to 820 pt.-3p_ 1000 pt. to 10.000pt._p 
TRANSISTORS. 
Il.C t 07/8/9 12p BC IB 2L 
8CI47/8/9 lOp BCIB4L 
BC157/819 lOp BC212L 

:g~~ m:g)~g: :~i~~ 

8p 8F19 7 lOp 
8p BFYSO!SI!52 20" 
Bp BfXB8 25p 

15p 2N2926 1p 
lOp 2N3055 50p 

8 Pin O.l.L. i.c·s 741 Op/amp.-;8p. 555 Timer- 24p 
Holders 8 Pin- 9p. 14 Pin-12p. 16 Pin- 14p. ' 18 Pin-
18p. 24 Pin-,-22p. 28 Pin-,-25p. 40 Pin-30p. 
DIODES Ip.i .vJ amp.l. 
75/25mA IN4148 2p 1250/ IA 
100/1 A 1 N4002 4p 400/3A 
BOO/ lA lN4006 6p 60/1. 5A 
lOOO/ lA l N4007 7p 30/ 150mA 

ZENER DIODES. 

BY127 lOp 
tNS404 14p 
SlMl 5p 
AAY32 12p 

E24 Series 3V3 to 33V 400mW--8p. lW- 14p 

~'r~~~:t~ To~ · f ~~.~f;~~~~·e~rer;r' YSelJ~~-:=;~ 
FUSES. 20mm. Gla ... lOOmA to SA. Q.B.- 5p. A/S-8p. 
VOLTAGE REGULATORS +_ 5V.!lV. IlV. 1 bV IOUmA.- 35p 
~~l~H2~6t~'l.iirci'~EWR~A-55D 
5'OmW & tw IOOR to 1 MO-7p. 
PAIRS BATTERY SNAPS PP3--6p. PP9- 12p. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road. Sheffield S8 ORN _ 

V_A.T_ Inclusive Prices, Postage 15p 
(FREE over £5.00) 

TRADE ONLY_ Surplus/Liquidalors components elc. Silly 
prices. Lists: Bardwell Ltd. 288 Abbeydale Road. Sheffield 
S7 I FL. 

BOURNEMOUTH/BOSCOMBE. Electronic componenls 
specialists for 33 years. Forresters (National Radio Supplies) 
late Holdenhurst Rd. now at 36, Ashley Rd. , Boscombc. Tel. 
302204. Closed Weds. 

RTIV - COMPUTER INTERFACE 
Interface your receiver to your computer's serial 

Input Output port. 
PL 1 - Modulator/demodulator. 170 Hz shilt CCITT 

tone transmit and receive. 
Kit. . .. .. £13.50 Built and tested £16.50 

FPl - Two channel active fitter and power supply 
regulator for PL1 . Requires 15 - 0 - 15v 6VA 
transformer. 
Ktt . . . . £7.25 Built and tested £10.25 

Please add 50p P&P to orders. 
Further details SASE to: 

PNP COMMUNICATIONS (Prop. P. D. Simmonsl 
62 Low •• A •• nu •• NEWHAVEN. Ellt Su .... BN9 9SB. 

ELECTRONiC BARGAIN 
SUPPLIES 

MINIATURE TRANSISTORISED BFO UNIT. 
Enables you to receive C.W. and S.S.B. liansmission. Fully 
lransistOtised (tunable). Very compact. Fits anywhere. Single 
hole Fixing. Brand new with fitting instructions. £6.95. pp SOp. 
LIGHTWEIGHT HEADSETS (Govt. release) . Brand new 600 
ohms impedance. A bargain at £3.SO. pp £1 .SO. 2 pairs for 
£7.50 post free. 
FOOT SWITCH. (Mains operation). Contains two micro 
swrtches and lead. Melal case. Good condition £3.SO each. 
Postage 50p. 2 for £7.50 post free. 

THE GOVERNMENT SURPLUS 
WIRELESS EQUIPMENT HANDBOOK 

Gives detailed information and circuit liagrams for British and 
American ·Government Surplus Receivers . Transmitters and 
Test Equipment etc. Also suggested modification details and 
improvements for surplus equipment. Incorporated is a Sur­
plus/Commercial cross referenced valve and liansistors guide. 
The standard reference wor!< in this field. Only £7.SO p.p. 
£1 .SO. No VAT on books. 
VERSATILE BENCH POWER SUPPLY UNITS. Conlains high 
quality lransformer made to exacting specifications giving one 
40v output and one 2(}-()-2Ov output. All outputs 3amps. D.C. 
input 110/25Ov C/S. Bridge rectification . Conlained on metal 
chassis with robust compact case size 7"x51"x4\". Easily 
modrtied to give 40 or 60v output. Makes an ideal variable 
power supply. Normally cost around £60.00. OUR PRICE AS 
NEW with circuits £8.50. Carr. £3. 2 units for £20 carr. free . 
GENUINE AFV TANK HEADSETS AND MIKE £3.SO per pair. 
p.p. El .SO. 2 pairs £7.SO pasl free. All headphones fitted with 
ex-ministry plug. Standard jack plugs available 25p each. 2 for 
4Op . Headphone extension sockets available at 25p each. 2 for 
4Op. Impedance of first two rtems 600 Ohms. AH headphOnes 
in good condition. 
SCOOP PURCHASE. PYE POCKET PHONE RECEIVERS. Type 
PFl normal freq . 4SOmHz. Supplied in used condition less 
battery. £4.SO each. Carr. £1 . 2 for £g post free. 4 for £16 post 
free . . 
PYE POCKET PHONE PFI OATA AND INSTRUCTIONS . Coil­
rains cirruils. layouts. operating and modification details for 
amateur use etc. £1 .SO post free. 
New release of MODERN DYNAMIC MOVING COIL MICRO­
PHONES. 200 ohms impedance. Switch incorporated . With 
lead and OIN plug . Used but nice condrtion. 3 designs of case 
housing . Price one mike our choice £2 plus SOp p.p. Bargain 
offer all 3 mikes £4.50 p.p. £1. 
GENUINE TRANSFORMER BARGAIN. Brand new Westool 
15V. 1 amp transformers. Mains input . £2.75 each . P.P. 75p 
or 2 for £5.SO. P.P. £1 . 
GENUINE EX-GOVT COLLAPSIBLE AERIALS . A fully adjustable 
highly efficient whip aerial in 5 sections. length 11 rnetres. 
Closed 300 mm. Copper plated sections. As used on Ex Govt 
manpacks. Brand new in makers boxes. £2.50 each . p.p. 75p 
2 for £5 post free. 
HAVE YOU SEEN THE GREEN CAT? looo's of new com­
ponents. radio. electronic. audio at unbelievably low prices. 
Send 60p for catalogue. 
GOVT SURPLUS LIST 6Op . 
VALVE AND PROJECTOR LAMP LIST. Valves from t925 to 
1980. Many obsolete types. Modern TV. radio and transmitting 
valves. Send 6Op . Or £1 together with GREEN CAT .• and GOVT 
SURPLUS LIST. (Refundable 00 purchase). 
Try a JUMBO PACK. Contains transistors. resistors, caps. 
pols. swilches. radio and electronic devices. OVER £50 
WORTH FOR £11.00. Carriage and packing £2 .SO. 

Pleas. add 15% VAT to all ord.rs 
Including carrIag. and PP. 

) }Iiy.ar§ lfJB!l'VO.lJirJ '[) By!r;iJ.9 

oep\. PW5. 12114 Harper Street. Leeds lS2 7EA Tel lIi5321 
452045 RetaJl premises at above address lopposrte Coralsl 9 
to 5 Mon to Sal Sunday 10 to t by appOintment GOVT 
SURPLUS ITEMS ALWAYS IN STOCK 
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Rally 

SUSSEX MOBILE RALLY. A day by the sea with the family 
for £1. BrighlOn Raceground 17th July 10.30am·5.00pm. Free 
car parking. Good catering. Under cover. 

TRAINEE ASSISTANT 
Courses 

FILM RECORDISTS 
NEW!! Scientifically prepared fi ve-day courses to ge t you 

Would you like to specialise in sound with the BBC TV's Film through the R.A.E. examination. 01 ·346 8597 for details. 

CONQUER THE cmp . . . Master modern electronics the Department? 
PRACTICAL way by SEEING and DOING in your own 

Trainee Assistant Film Recordists work initially in Sound ho me. Write for yo ur free colour brochure now to Brit ish 
National Radio & Elect ronics School. Dept. C l. Reading. Transfer and Dubbing areas operating sound recording 
Berks. RG I IBR. 

equipment with the prospect of moving on to location Film 
Recording work in due course. 

Software EXCELLENT TRAINING is given if you have ambitions to do 
this type of work but lack experience. You will need '0' level 

ORIC, BBC PROGRAMS: RTIY £7.50. Mor.;e T utor £4.50. standard of education or equivalent, preferably including Physics 
Distance £3.50. SAE list. Vomek Software, T. Tugwcll. and/or Maths and a basic knowledge of electronics. Applicants 
1 J The Dell , Stcvenage. Hcrt .... should be able to demonstrate a practical interest in Sound 
SINCLAIR SPECTRUM TAPES containing 4 mor.;ecode Recording. Normal hearing and colour vision are essential and 
tutor programs and ORA locator with European map. £3.50. applicants must hold a current driving licence or be prepared to 
G6EIB. 8 Cowper Road. Worthing. Sussex BN I I 4PD. obtain one within a reasonable period. 

Successful candidates will start their three year training period in 
Books and Publications January 1984 at a salary of £5,451 (currently under review). An 

additional allowance is paid for shift work (not nights). Based 

AIRCRAFT COMMUNICATIONS HANDBOOK (UK/E u· 
West London. Relocation expenses considered. 

rope) including spot MF. HF. VH F. U HF. fre que ncies. Contact us immediately for application form (quote ref. 1350/ PW 
Military & Civi l Airpo rts, Air Traff ic Control Ce ntres, Lo ng and enclose s.a.e.): BBC Appointments, London, W1A 1AA. Range Stations. Meteo ro logical Broadcasts. Broadcas t 
Times. Navigatio n Beacons, Co-o rd inates, CaIlsig.ns, Ma ps. Tel. 01-580 4468 Ext. 4619. 
etc £7.50. PIP £ I . PLH Electronics. 70 Vall is Road. Frame. 

Completed application forms to be returned by Friday, Somerset. Ball 3EJ . 

ELECTRONICS BOOKS. International publishers, lowest 
15th July 1983. 

rates. Ask list. Business Promotion. 376 Lajpatrai Market. 
We are an Equal Opportunities employer Delhi. Ind ia. 

ARE YOU INTERESTED IN mm{9 -Iv • Short Wave Ra di~ DX·TV 

• Hi·Fi • Electronic Projects 
• Digital Elect ronics. Colour TV Renovation 
• Video Re cording • Computers or Programming? 
If-so. we have a book just for you. We are also agents 
for t he Finnish OX Club and can s upply SWL cas· 
settes. OX diaries. log report books. etc. Send l~p in 
stamps for further details to : For Sale 

HS PUBLICATIONS, 
D.pt WIZ). 1 Epping Cl .... Derby DE3 4HR. FT290R ALL MODE Portable. as new. complete Nicads. TELETEX T (ORACLE/CEE~'AX) add·on adaptor.; fo r any 

WORLD RADIO TV HANDBOOK 1983, delivery expected 
Charger. Quick sale. £1 50. 01·3036666. evenings. te l ev~ ion . Only £147.50 plus £2.45 postage. Also Viewdata 

(Preste l). Access/Visa. Cytel (PW). Freepost. Charl "," Mead 
late February. Introductory pr ice includes first c1as.<.; letter JXlst AMATEUR EQUIPM ENT bought and sold. Cash waiting. Drive. Br~tol BSIO 6BR. 
upon publication. Send £ 12. 10 or Access/yisa number tn: Contact: G3 RCQ, Hornchurch 55733 evenings. 
Pointsea. 25 Westga te . North Berwick. East Loth ia n. CALL SIGN BADG ES profess ionall y e ngraved by re turn of 

BEAM HEADINGS AND DISTANCES by crimputer printout 
LIST-A-RIG. A se rv i c ~ offe red by G3RCQ Elec tro nics III post. £ 1.50 cash with order. (State name and callsign) 
introduce buyers and se lle rs o f used am a l~ ur cqui plll t.: nl. Aylm cr·Kclly (P). 2 Pickwick Road. C""ham. Wil l<. SN I2 

from your own QTH. Listings in prefix o r alphabctical order Buying? it s free, just se nd an S.A.E.; se ll ing/wa nted? st.: nd 98J. 
(state which) o f 372 countries and locations. Price £4 each or S.A.E. fo r deta ils 0 11 how to join I h ~ fas l growing list. List-A-
£6 for both including postage. A irmail 50p extra. Send call sign Rig is se nt a nti updated da il y. No wa iti ng, nu deadlill ~s. ENGIN EER RETIRING, Component' & Equipme nt cheap 
(if any) address. Latitude & Longitude, Randal Hi ll & Fare. Lisl-A -Rig. (PW) . 65 Cecil Avenue. Ho rnchurch. Esse;, 35p + SAE Catalogue. F. W. Kell y. 6 Rydal Close. Sacr~ton . 

Dial Ho use, Dial Stree t. Warrington. C heshire. RM I1 2NA. Durham. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 
Please insert the advertisement below in the next available issue of Practica l Wireless fo r ...... .. ...... .... .. ... .. ................ .. . 
insertions I enclose Cheque/P.a . for £ ........ .. ... .. ..... ...... .. .. ..... ......... 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd . and made payable to Practica l Wi reless ). 

I I I I I 
Send to: Classi fi e d Advertise m e nt De pt., 

NAME ..... ..... .. ... ... ... ..... ..... ..... ... .... .. ..... .... ..... ......... .......... ............. ... .. ...... .... .... .. ... .. .. PRACTICAL WIRELESS 
C lassified Advertisement De pt.. Rm 2 61 2 

ADDRESS ....... ........ ....... ...... .. ... ......... .. ..... ... .. .. ...... ................. ..... ..... ......... .............. 
King' . Reac h To wer. S tam fo rd S t reet, 
Lond o n SE1 9LS Telephone 0 1-261 5846 
Rate 

... .... .......... .. ......... .... ..... ..... ................ ... ..................... ... .... .. ..... .. ............. . 34p per word, minimum 12 words . 
Box No. 60p extra . 

Company re g iste re d in England. Reg istered No . 53626. Registe red Office : Ki ng's Reach Tower, S ta mford Street , London S El 9 LS. 7/83 
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Service Sheets 

TECHNICAL INFORMATION SERVICE 
SERVICE SHEETS: full size by return - radio, mono etc. £2 + large sae. CTVs & Music Centres from £3. 
SERVICE MANUALS: sole suppliers most obsolete equipment. Everything stocked to latest releases. Fantastic stocks CTVs/videos. 
E.g. A823 £6.50; Autovox (early) £6.50. Tyne 5000/6000 series £7.50 
NEW!! Comprehensive Practical TV Repair Course - A must for everyone - Only £8.50. 

Quotations any service or repair manual - also (r88 SOp mag /price lists -large s.a. e. 
£2 plus 8" x 10" s.a.e. for service sheet and manual catalogues with £4 vouchers. 

PHONE 0698 883334 FOR FAST QUOTES - Open 4-6 daily, 11-1 weekends 
T.I.S., 76 CHURCH ST., LARK HALL. LANARKSHIRE ML9 1 HE. 

lO.DIIO SBlVICE SHEElli IN STOCK 
CII.OOR MANUALS ALSO AVAIAIIlE 

lV Monos. Radios. £2.00. Tuners £2.00. Tape Recordars. 
Racord Players £l.OO. TransistOfS from £l.OO. Csr Radio £l.OO + 

it! ~~~~:\'!':twt.'1~~ ~e:~~~ ~~'d::a;~,:,: ~Of~ 
stock. AD lV Sheets ara full len!llh 24 x 12 not in B~ & 
Pieces. AI other Data full length. 1111 sheets £2 and £l """,,pt 
colour. SAE plea ... Old Valve Radios £l.OO + SAE 9 x 3. 

C. CARAHNA, 
71 B-'-t Pori!, London NW11 6IIX. 

01-458 4882 IMoil Dnia'~ 

BELL'S TELEVISION SERVICES for service sheelS on 
Radio, TV, el<: ., £1.25 plus SAE. Service Manuals on CoIQur 
TV and Video Recorders, prices on request. SAE with 
enquiries to B.T.S .• 190 Kings Road, Harrogate. N. York­
shire. Te!. (0423) 55885. 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All types 
considered - Must be new. Send detailed list - Offer by return 
- WALTONS, 55A Worcester Street. Wolverhampton. 

Aerials 

G2DYM AERIALS 
Trap Uni-Poles or Trap Dipoles 

Data sheets, Large SAE. 
Aerial Guide 75p. 

Callers Welcome Tel. 03986-215 
G2DYM, Uplowman, Tiverton, Devon. 

50M (165ft) AERIAL WIRE. St rong PVC covered copper­
£4.40 ine. Post. W. H. Westlakc. Clawton. Holsworthy. 
Devon. 

COPPER AERIAL WIRE 14swg hard drawn 7CY £5.50, 14CY 
£8.90 inc. VAT. Postage £1.75. T.M.P. Electronic Supplies, 
Unit 27, Pinfold Workshops, Pinfold Lane, Buckley, Owyd, 
North Wales. 

50MHz BEAMS! 
High quality 2 element beams 5G-52MHz or 5G-
54MHz. Available 50 or 750hms. State type required. 
£22.75 inclusive of VAT. packing and carriage. Other 
types under development Air/Marineband. large 
ranges of TV/FM/OX Aerials, Amplifiers. Filters and 
accessories. Extensive Catalogue 54p. SAE all en­
quiries. Access and Barclaycard orders welcome. 

SOUTH WEST AERIAL SYSTEMS (PWl. 
10 Old Boundery Road. SUftnbury. 0 .... 111. 

Tet 1074714370. 

ALUMINIMUM DIPOLES - 4m. 6m. 10m, £7.95 ea., 12m, 
ISm, 17m. 20m, £9.95 ea. Cables - RG58 19p/m, RG8 
49p/m. 300RT.F 12p/m. Connector.; - PL259/6 49p, PU59/ 
9 49p. SWR Meters - 5W H.F. £5.95. 100W H.F. £15 .95, 
IOW 2m{7Ocm £19.95. P.S.U. - 13-8V 3/5A £14.95. 5{7A 
£16.95 . Halbar Aerials. BarclaycardlAccess. All prices in­
clude P&P and V.A.T. Electronic Facilities, 3 High Street, 
Sandy, Bedfordshire. (0767) 81494. 

AERIAL BOOSTERS. Improve UHF{VHFTelevision, VHF 
Radio Reception. Price from £7. SAE leaflets. Electronic 
Mailorder Ltd, Ramsbottom, Lancashire. BLO 9AGW. 

AERIAL WIRE. Hard drawn Copper 140ft 14swg £6.90, 50 
metres 16swg £5.90 including postage. S.M. Tatham, I 
Orchard Way, Fontwell , A(Undel , W. Sussex. 
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Personal 

CHRISTIAN SINGLES HOLIDAYS. Weekend hollSeparties. 
Friendship oontacts nationwide. CFF, Dept. B89, Eden­
thorpe, Doncaster. 

Educational 

COURSES - RADIO AMATEURS EXAMINATION City 
and guilds. Pass th is important examination and obtain your 
licence, with any RRC Home Study Course. For details of this 
and other courses (GCE, professtonal examinations, etc.) 
write or phone - THE RAPID RESULTS COLLEGE, Dept. 
JX2, Tuition House, London SWI9 4DS. Tel: 01-947 7272 
(9am-5pm) o r use our 24hr Record.call Service: 01-9461102 
quoting Dept . JX2. 

Miscellaneous 

EX-GOVT VALVE and Semiconductor Equivalents G uide. 
Contains an up to date fuUy comprehensive cross referenced 
guide to British and American Service valves and semiconduc­
tors. £2 ·50 plus pp. 30p. Valve and Projector Lamp List. 
Valves from 1925 10 1980. Many obsolete types. Modern TV, 

radio and transmitting valves. Send 60p (Refundable on 
purchase). Or free with Ex-GoY! .. Valve Guide. Wc buy and 
sell valves in any quantity, large or small. Myers Electronic 
Devices, Dept V. 12/14 Harper Street. Leeds LS2 7EA. Te!. 
(0532) 452045. 

A VIATlON FREQUENCY LISTS (Europe) 384 pages is. 75 
per copy. AOS (PW), West London Building, White 
Wait ham Aerodrome. Maidenhead, SL6 3MJ. Tc!. (0628 
82) 5362. 

~E 1!~.ENT1f!.C WIRE CO~PANY 
PD Bo. lO. I.Dndon E.4. Telephono 01·531 1568 

ENAMEllED COPPER WIRE 
SWG lib 80z 40z 

8 to 34 330 1.90 1.00 
35 to 39 3.52 2.10 1.15 
40 to 43 4.87 2.65 2.05 
44 to 47 8.37 5.32 3.19 
48 to 49 15.96 9.58 6.38 

SILVER PLATED COPPER WIRE 
14 to 30 7 .09 4.20 2.43 

nNNED COPPER WIRE 
14 to 30 3.97 2.41 1.39 

FLUXCOR SOlDER 
5.75 3 .16 1.73 

Prices include P&P and VAT. 
Orders under £2 add 20p. 

SAE for list of Copper/Resistance Wire. 
Dealer enquiries welcome. 

20z 
0.80 
0.85 
1.46 
2.50 
3.69 

1.72 

0.94 
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BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 
308920 for OUT catalogue or call at our large showrooms 
opposite Odsal Stadium. 

W A VEGUIDE, FLANGES & DISHES. All standard sizes & 
aUoys (new material only) from stock. Special sizes to order. 
Call EARTH STATIONS, 01·228 7876. 22 Howie Street, 
London SWII 4AR. 

FREE CATALOGUE! 

MORSE CODE PREPARATION 
RECEIVING 
Cassette A: 1-12 wpm for amateur radio examination. 
cassette 8 : 12-2$ wpm for professional examination prepara­
tion. Each cassette is type C90 
Price each cassette !including booldelSl £4.75. 

SENDING 
Morse key with separate battery IPP31 - driven solid-state 
oscillator and sound transducer produces dear tone for 
sending practice. 
Price of key with oscilator £10.50. 

Price includes postage etc. Europe only. 

MH ElECTRONICS IDept PWI 
12 Longsho,. Wey, Mihon. 

POr1smou1h Po. 8LS. 

1.5 GH. PRESCALER PCB'S for article in this issue. RF 
PCB £1.80. PSU £1.50. Ready Drilled & Roller Tinned. 30p 
P&P. Jewel! & Pow~, I Lindum Avenue, Trentham, Stoke 
on Trent, Staffs ST4 SDR. 

PRACTICAL WIRELESS PC8's 1.Smm 
G.F. 

Aug 82 Freq Synth WR145-8 Set of 4 0,44 
Sep 82 Audio level meter WR139 £1.93 
Oct 82 Cranboume freq counter WR154-5 Set £11.95 
No.82 Cranboume ovened OSC WRI59 £2.39 

Repeater time o ut alarm WRI56 £1.85 
Mar 83 LMS Regen receiver WRI60 £2.45 
June 83 PW7, WRI65 £1.90 WRI66 £l.33 

RTTY with ZX81 WRI67 O.!lfI 
Postage for the UK Add 35p postage and packing to camplate 

order. Europe 7Op. Overseas please rem~ aceordin~. 
C h ' h rd I 
PROTO DESIGN 

14 Downham Road, Ramaden Heath, 
Blllotlcay, Esse. CM11 1 PU Telephone 0268-710722 

SUPERB INSTRUMENT CASES by Bazelli, manufactured 
from PVC. Faced steel. Vast range. Competitive prices start at 
a low £1.40. Punching facilities at very competitive prices. 
Suppliers only to Industry and the Trade. BAZELLI, (Dept. 
No. 25), St. Wilfrid' s Foundary Lane, Halton, Lancaster LA2 
6LT. 

When replying to Classi­
fied Advenisements 
please ensure: 

lA) That you have 
clearly stated your 
requirements. 

(B)That you have en-
closed the right 
remittance. 

OUR GREAT NEW ILLUSTRATED CATALOGUE IS 
PACKED WITH INFORMATION ON SUPERB QUALITY, 
PROFESSIONAL BURGLAR ALARM EQUIPMENT 

(Cl That your name and 
address in written in 
block cap~als. and 

~>! AT UNBEATABLE PRICES! - 101 That your letter is 
correctly addressed 
to the adveniser. 

SEND SAE OR PHONE NOW FOR YOUR COpy 

-. TlIEFCHECllIItRUR..... MAIN W ALARM D+YSYSlIM ~ DISTRIBUTOR 

A.D. ELECTRDN(CS 
DEPT. PW 
217 WARBECK MOOR 
AINTREE LIVERPOOL 
L9 OHU/051 ·523 8440 

This will assist advenisers 
in processing and des­
patching orders w~h the 
minimum of delay. 
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H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

T-TWIN 
transistor receiver for use 

with headphones 

INCREDIBLE VALUE 
AT 

£20.00 
for the complete kit 

a customer writes:-
'An outstanding little set. Excellent 

for project purposes.' 

Construct your own 
shortwave receiver and 
HEAR ALL CONTINENTS 

All orders despatched within 7 days. Send 
stamped and addressed enve lope now fo r 
free descriptive catalogue of kits and 
accesso ries. 

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. 

ZX81 RTTY 
Cassette Program . ... £9.75 
Cass & interface PCB 

(less components) . . £13.45 
Component Kit ....... £11.70 
Complete package .... £25.15 
Assembled and air 

tested .. ... .... . .. . £30.00 

All prices inclusive of 
VAT and P&P 

RnY programs for 
SPECTRUM, BBC-B and PET. 

Write for details of these and 
other amateur Radio Software 

Also available the MPTU 1. 
RnY / AMTORTERMINAL UNIT. 

WANTED 
Amateur Radio, Technical and 

Business Software for all 
popular home Micro's 
Please allow 14 days for delivery 

.(fiJ£\mAB 81f~Vg_§J 
141 Nelson Road, 

Gillingham, 
Kent ME7 4L T. 

0634-575778 
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£6.S0 post sOp MINI·MULTI TESTER 
Deluxe pocket size precision moving coil 
instrument. lmpedence + Capacity 4000 
o.p.v. Battery included. 11 instant ranges 
measure: DC volts 5, 25, 250, 500. AC 
volts 10, SO, 500, 1000. DC amps ()'250,u.a; 
0-250ma. Resistance 0 to 600K ohms. 

~t~ou:~ . p.v~~~B.~o . 7D:~b!e2in . ~~td£~1, 
Ohms 20 meg-5 ranges. Current 10 
amps·5 rang es_ AC-DC 1000 volts·9 
ran es 

NEW PANEL METERS £4.S0 
50,u.a, l00J,.l.a, 5001J.a, 1 ma, 
5ma. SOma. looma, 25 volt, 
VU Meter. 500ma. 1 amp. 2 amp. 
Facia 21 x 2 x l1in. 
Stereo VU 31 x l i x 1 in_ Post SOp. 

FAMOUS LOUDSPEAKERS Post [2 each 

Make Model Size Watts Ohms Price 
Seas Mid·Range 4~in lOO 8 £12.S0 
Audax Mjd-Range 4in SO 8 £7.S0 
Audax Woofer 5~in 25 8 £8.50 
Audax Woofer 6iin 25 4 /8 £7.50 
Audax Woofer 8in 40 8 £14.00 
Goodmans 8HB 8in 60 8 £12.50 
Baker Hi -Fi Major 12in 30 4/8 /16 £16.00 
Baker Hi-Fi Superb 12in 30 8/16 £26.00 
Baker P_A. Group 45 12in 45 4/8/16 £16.00 
Baker Hi·Fi Auditorium 12in . 45 8/16 £24.00 
Baker Hi·Fi Auditorium 15in 60 8116 £37.00 
Baker PA Group 75 12in 75 4/8/16 £20.00 
Goodmans GR (Group) 12in 90 8/16 £27.00 
Baker PA Group 100 12in 100 8/16 £26.00 
Baker P.A Disco 100 12in 100 8116 £26.00 
Baker P.A Group 100 15in 100 8/16 £3S.OO 
Baker P_A. Disco 100 15in 100 8/16 £3S.OO 
Goodmans HPO (Disco) 12in 120 8 £29.S0 
EMI 4S0 13 xSin 10 3/8 £8.00 
Goodmans HP 15in 250 8 £69.00 
Goodmans HP (Bass) lSin 230 8 £80.00 

BATTERY ELIMINATOR 240v MAINS to 9 VOLT DC 
Stabilised output. 9 volt 400 m.a. UK made wilh lermi­
nals. Overload cut out. 5 x 31 x 2~in. Transformer 
Rectifier Unit. Suitable Radios. Cassettes. £5.00. Post £1. 

RC.S. LOUDSPEAKER BARGAINS 
4 ohm, Sin, 7)(4in, £2.50; Sx5in, 6~in. £3; 8in, £4.50; lOin, £5. 
Sohm. 2in, 2~in. £2.00; 3in, Sin, 5x3in. 7 x 4in, £2.50. 
6~in. 8 x5in, £3; Sin, £4.50; lOin, £5; 12in, £6. 15 ohm, 3in, 5 x 3in. 
6x4in, 7 x 4in. Sin, £2.50; 6t Sx 5in, £3. 8in, £4.50 
25 ohm. 3in, 5 x 3in, 7 x 4in, £2.50; 120 ohm, 3!in dia £1.50. 

LOW VOLTAGE ELECTlIOLYTICS 
1,2.4. S. 8.16.25.30.50. 100. 200mt lSV lOp. SOOmF 12V. lSp; 
2SV 30p; 50V 4Op; l000mF 12V. 20p; 
2SV. 3Sp; SOV. 5Op; l00V £1.20; 1200m FI76V. SOp. 
2000mF 63V 2Sp; 25V. 42p; 4OV. SOp; 2000m FI100V. £1.50. 
2200mF 63V, 9Op; 2500mF 50V, 70p; 3000mF 50V. 6Sp. 
3300mF 63V. £1.50;1 500mF l 00V, £1.20. 
4700mF 30V. 8Sp; 40V £1 .00; 63V £1.80 

HIGH VOLTAGE ELECTlIOLYTICS 
45p 8 +8/500V £1 .00 SOp 

95p 
65p 
70p 

8/450V 
16/350V 
32/3SOV 
50/3SOV 
50/450V 

45p B+ 16/450V 75p 
75p 16 +16/450V £1 .00 
SOp 32 +321350V 8Sp 
95p 32 +321500V £2.00 

5O+50/300V 
32+32+32/325V 

100+ 100/275V 
150+2001275V 
BO+40/SOOV £2.20 

TRIMMERS. 30pF. SOpF, lOp. l00pF" lSOpF. lSp. SOOpF. 30p. 
CONDENSORS VARIOUS, lpF. to O.OlmF 3SOV, Sp. 
400V 0.001 to O.OS, lOp; 0.1. 12p; 0.25. 20p; 0.47. 2Sp. 
l 000V O.lmF. 25p; 0.22mF. lOp; 0_47mF. 6Op; 1750V 0.22mF. 6Op. 
WAFER SWITCHES, 1 pole 12W. 2 pole 6W. 3 pole 4W. 4 pole 3W, 
2 pole 2W. 4 pole 2W, 60p ea. 
SINGLE SOUD DIELECTlIIC, l00pF. SOOpF. £1.50. 
GEARED TWIN GANGS. 365+36S+2S+2SpF. £1.S0 
SLOW MOTION DRIVE, 6". 9Op. REVERSE VERNIER. 9Op. 
VERNIER DIALS. 0:100, 36mm. £2.50. SOmm. £3.00. 

~~~~~A~ri:g~tT~~ ~~~~~:~ ~5r·45P. 
RESISTORS. 10n to 10M. ;W. lW. 2p. 2W. 10p. 
HtGH STABILITY. ~W 2% 10 ohms 10 1 meg. 10p. 
LOW OHM. 1 watt .47 ohm 10 3.9 ohm. 10p. 
WIRE·WOUND, 10 ohm 10 10K 5 wan. 10 wan, 20p. 
BLANK ALUMINIUM CHASSIS. 6 x 4. £1 .7S; 8 x 6. £2.20; 
10 x 7. £2.15; 12 x 8. £3.20; 14 x 9, £3.60; 16 )( 6, £2.50; 
16 x 10. £3.80. AII2!/n. 18 swg. ANGLE ALl. 6 x 1 x l ino 30p. 
ALUMINIUM PANELS, 18 swg, 6 x 4. 55p; 8 x 6. 9Op; 14 x 3. 
9Op; 10 )( 7. £1.15; 12 x 8. £1.30; 12 x S. 90p; 16 x 6. £1.30; 
14 x 9. £1 .75; 12 x 121, £1 .80; 16 x 10, £2.10. 
PLASTIC box with aluminium facia. 61 x 31 x 2in. £1 .50. 
ALUMINIUM BOXES WITH UDS, 3 x 21, £1 ; 4 x 2! x 2. £1.20; 
t\ x 4 H, £1.20; 6 x 4 x 2, £1.90; 7 x 5 x 3. £2.90; 8 x 6 x 3. £3; 
10 x 7 :x 3. £3.60; 12 x 5 x 3. £3.60; 12 x 8 x 3. £4.30. 
BRIDGE RECTIFIER. 200V PIV ! amp. SOp; 2 amp. £1.00; 
4 amp. £1.50; 8 amp. £2.50. OJOOES. la, 10p; 3a. 30p. 
TOGGLE SWITCHES. SP. 4Op; OPST. SOp; DPOT. 60p. 
MINATURE TOGGLES. SP. 40p; OPOT. 60p. 
BNC Plugs. £1; Sockets. £1; Lead Socket, £1 .10. 
UHF Plugs, 50p; Sockets,. 50p; Reducers 20p. 
XLR Cable end,. Male, £2.40; Female, £2.75. 
XLR Cha •• i . mounting, Male. £2.20; Female, £2.55. 
Coax Plug .. 30p; Cha.si. Sockets. 20p; Coupl ..... 3Op. 
4mm Banana Plug .. red/black. 20p; Sockets. 20p. 
Jack Plug .. Mono, 25p; Ch ... i. Sockets. 25p; Lead. 45p. 
Jack Plugs. Stereo 3Op; Socket .. 3Op; Lead. 45p. 

MAINS TRANSFORMERS 
Post 

5-8-1O-16V.!A £2_SO £1 24V 2A Twice 
6V. ;A £2.00 £1 20V lA 
6-0-6V. HA £3 .50 [1 20-Q·20V lA 
9V 250ma £l _SO [1 20-40-60V 1 A 
9V 3A £3_50 (1 25-0-25V 2A 
9·0·9V SOma £1 .50 [1 28V lA Twice 
10·0·10V 2A £4.00 [1 30V HA 
10-30-40V 2A ' £4.SO £1 30V 5A and 

Post 
£8.00 [2 
£4.SO [1 
£4.50 (1 

. £4.50 [2 
£4.50 [2 
£5.00 [2 
£4.S0 [1 

12V looma £2 .00 [1 17·Q-17V 2A £5.50 C2 
12V 3A £4.SO [1 3SV 2A £4.50 [1 
12·0·12V 2A £4.SO El 34·29·0-29-34V 6A £12.00 El 
15·0· 15V 2A £4_SO [1 O·12-27V 2A £4.50 [1 

Auto 115V to 240V 150W £9; 250W £10; 500W £12·£2 

RADIO COMPONENT SPECIALISTS 
Dept 2. 337 WHITEHDRSE ROAD. CROYDON. 
SURREY. U.K. TEL: 01·684 1665 

~ 
p"t sop M;";m"m ~ .• 

Closed Wed. Same day despa tch_ _ 

11 ." \ , , Call er~ Welcome. lists 25p_ . _~'5A 
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NORTHERN COMMUNICATIONS 

...... 
ANTENNAS 

r "The World Famous" 

RINGO RANGER 
MK 11 
Spearhead of the superb CUSHCRAFT 
HF & VHF comprehensive range of 
Amateur Antennas. 
Rlngo Rangar 2 has more gain, less wind load and more 
mechanical integrity than many of hs would be competitors. 
Probably the most widely used coli near in the world of 
Amateur Radio Today. 
5.5dBd (7dbi) whh stainless steel hardware. seamless top 
grade aluminium, whh bum in lightning arrestor! Manyanten· 
nas claim gain Ringo Ranger 11 has h! and at the right angles 
to the horizon for best resutts-ask any user. Try one, you won't 
be disappointed. £36.95 inc. VAT. 
CONVERSION Kit ARB2K. for older RingoRangers, to give 
more gain, in the right direction, with lightning protection 
£15.50 inc. VAT. 

Look for a contest Winner, VHF or HF, a 
Repeater or any Big Signal and you'll 
find Cushcraft is there! 
Access and Barclaycard welcome, Securicor carriage 
£4.50 inc. 

IICOMI + 
ORDER NOW or send large SAE lor fuu detads to; 

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

Tel : 042240792 

LOSING DX? 
RARE DX UNDER aRM? DIG it OUTwith a Tunable Audio 

Notch Filter, between your receiver and speaker, BOOST 
your DX/QRM ratio, 40dB notch, £16.40. 

ANTENNA FAULT? Antenna Noise Bridge £18.60. 
SPEECH COMPRESSOR. Get MORE OX, £15.30. 
TIME WRONG? MSF CLOCK is ALWAYS CORRECT - never 

gains or loses, SELF SETTING at switch-on, 8 digits show 
Date, Hours, Minutes and Seconds, receives Rugby 60KHz 
atomic time signals, built-in antenna, 1000Km range, get 
the TIME RIGHT, £69.60. 

60KHZ RUGBY RECEIVER. as in MSF Clock, serial data 
output for computer, decoding details, £22.20. 

HURRY, prices go up at end of July, each fun-to-build kit includes all 
parts, printed circuit, instructions, case, by-return postage etc, 
money back assurance so GET yours NOW. 

CAMBRIDGE KITS 
45 (PU) Old School Lane, Milton, Cambridge. 

A VERY SPECIAL OFFER FROM 
THE CAR RADIO STATION 

LIMITED PERIOD ONLY 

Component Specialists in the Heart of Edgware Road 

MlXm COMPONENTS COMPRISING 

RESISTORS ~ ~ TRANSISTORS O~'\ '" 

g~~~srroRS . ' .. ~ . ~~~ ~ 
ELECTROL YTICS ~ 
RECTIFIERS ONLY £1.99 A 
~~T~CHES BAG 12" x 5" 
NEONS inclusive of VAT or JUMBO PACKS 

FUSES EACH BAG WORTH £1~15 3 bags £4.99 inc VAT 

ETC. ETC. ALL SUPER VALUE 
POSTAGE & PACKING INCLUDED 

THE CAR RADIO STATION LTD., 
299 EDGWARE ROAD, LONDON W2 

Delivery normally by return of post Tel: 01-723 4426 
Please make Cheques payable to C.R.S. Ltd. 

HOW DARE THEY! 

ANTENNES TONNA (P.!FT) 

SOMHz 
5 elementt 

144MHz 
4 element 
9 element fixed 
9 element portable 
9 element crossedt 

13 element portablet 
NEW 17 element fixed 
435MHz 
19 element 
19 element crossedt 
21 element 432MHz 
21 element ATV 
144/435MHz 
Oscar Special 
9 & 19 elementt 

£34.30(8) 

£14.95(a) 
£17.71(a)· 
£20.00(a) 
£32.43(a) 
£31.05(a) 
£37.66(a) 

£20.70(a) 
£34.27 (a) 
£29.67(a) 
£29.67(8) 

£34.27(a) 

If you see an advertisement in the press, in print, on 
posters or a cinema commercial which makes you angry, 
write to us at the address below. (TV and radio , 
commercials are dealt with by the I.BA) 

The Advertising Standards Authority. 
H an advertisement is wrong,we're here to put it right. 

ASA Ltd., Brook House.Tornngton Place, London WClE lHN. 

YOUR NUMBER ONE CHOICE FOR 
6m. 2m. 70, 24 & 23cm ANTENNAS 
1250MHz OR 1296MHz 
23 elementt £25.90(b) 
4 x 23 ele antennas - power 
spliner - stacking frame £14O.00(a) 
Telescopic Portable Masts 

BARGAin CORnER 0 
4 x 1m £1B.68(a) 3 x 2m £21.85(1.) 
4 x 2m £33.20(a) 
ANDREW HElIAX LDf4-50 COAXIAL CABLE 
Anenuation per 100lt. 144MHz-0.BdB 
435MHz-1 .6dB. 1296MHz-2.9dB. 
£3.20 per metre (a). 'N' Type 
connectors for LDF4-50 male or female 
£10.35. 
MICROWAVE MODULES - ROTATORS­
COAXIAL CABLES ETC. 
POWER SPLITTERS AVAILABLE FOR 2 OR 4 
ANTENNAS 

SECONDHAND EQUIPMENT 

TRIO QR666 Receiver 
YAESU FT-101E inc. CW filter 
YAESU FT-707 + FV-707DM + Mic 

PRICES INCLUDE VAT. 

£79 
£350 
£550 

t Oenotes 50fl ONLY - all others 50fl OR 7Sfl impedance 

PLEASE ADD CARRIAGE AS SHOWN 101 £4.00. (bl £1.80. ALL PRICES INCLUDE VAT AT 15% 
Terms : Cash with order, ACCESS - VISA - telephone your card number. 

FOR FULL SPECIFICATION OF OUR RANGE SEND 30p FOR CATALOGUE 
Callers welcome, but by telephone appointment only please. Goods by return. 

We/tern Electronicl (UH) ltd 
RANDAM ELECTRONICS (P) 

12 Conduit Road, Abingdon, Oxon OX14 lOB. Tel: 10235123010 124 hoursl 

Fa"h . ld Estat. Louth Llncs LNl I OJH Tel Louth 105071 604Q55 Tet.x 56121 WEST G 

North'rn lretand Ag . nts Tom ~ Norma Greer GI6 IGR - GI6 IGO Orumbo 1023 1261645 

Publi shed on approxLmately the 7th of c:ach month by IPe Magazmes Limited. Westovcr House. West Quay k oad. PQOLE. Dorse t BH 15 IJG. Primed in England by Chapel River Press. Andover, Hants. Sole Agents 
for Aust ralia and New Zealand - Gardon and GOIch (Asia) Lld .: South Africa - Central News Agency Lld. Subscriptions INL AN D and OVERSEAS £ IJ ·OO pay.able 10 IPC Services, Oakfleld Hou~. Perrymount 
Road. Haywa rds Heath . SU!iiscx. PRACTICAL W IR ELESS is sold subject to the following conditions. namdy that il shall not. wilhoul the wrillcn consen t of the Publishers fir st having been given. x lent. resold. hired 0111 
o r utherwise disposed of by way of Trade 31 morc than the recommended selling price shown on the cover. and that il shall nOI he lent. resold. hired OUI o r o lherwise di sposed of in a mutilated condition or in an y 
unaulhoriscd cover by way of Trade or arlbed 10 or as pan of any publication or advC'rtising. literary or pictoria I matter whalsocver. 
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U~e 
Ihi~ lahel il' 
Hili have no 
~nvclope, or pa~s 
illo a friend. Add ress ____________ __ _ 

h is used 10 If film is being o rdered . Please send me _____ _ _ 

pack your 
prinls. 

of 110/ 240 of 126/ 24 0 of .1:11240 of disci I ~ 0 

I · . Postcode I • TIck boxles) as requIred . . L __________________________________ J 

SAVE ON THE NOW O~ 
PRICE OF YOUR 12P~ 
COLOUR PRINn! 
with the Practical Wireless 
Colour Print Service 

While prices go up e lsewhere, 
Prac tical Wireless makes a 
bargain o ffe r in its Colour Print 
Service. Now you can have as 
many films printed as you like. 
including Giant Superprints, a t 
only 12p a print. There is no 
developing charge and just 2Sp 
towards postage and packing. 

At this new price , the 
magazine Colour Print Service, 
a lready used by hundreds of 
thousands of readers, is as fast 
and effic ient as ever. Here's all 
you have to do to enjoy its 
advantages. 

Send any make of colour print 
film , including disc film , inside 
the envelope enclosed with this 
issue. Or fill in the coupon below 
and send with your colour print 
film in a strong envelope to: 
Practicai Wireless COlour Print 
Service, FREEPOST, 
READlNGRGllBR.Nostamp 
is required. 
SEND NO MONEY 

We are so confident in the 
reliability of our service and the 
quality of our prints (each one 
date-stamped with the month 
and year o f developing) that you 
don't pay until you've seen them. 
LUXURY COLOUR PRINTS 

You will be amazed at the 
beautiful colours and sheen 
finish of these prints. They have 
e legant ro unded corners and are 
borderless to give you maximum 
picture area. And with the Giant 
Superprints, you get 30 per cent 
more pic ture area than the 
standard enprints at 110 extra 
cost! 

UNBEATABLE VALUE 
All you pay for t he Colo ur 

Print Service is 12p for each good 
print received plus 2Sp towards 
postage and packing. The most 
you would pay us fo r processing 
and printing a 24-exposure film 
fo r example is £:1. 13. Compare 
that with the price you wo uld pay 
in the shops. 
FREE ALBUM PAGES 

With each film we process, 
yo u receive an a lbum page 
voucher. Collec t and re turn three 
vouchers, and you receive a set 
of FREE album pages to fit into 
o ur specially designed a lbum for 
any size of print up to 4in . by 6in. 
HOW YOU BENEFIT 

Yo u benefit in three ways. 
Firstly, you pay no thing for the 
actual processing - only for 
prints and postage and packing. 
Secondly, you enjoy a personal 
service with every care taken 
over each individual order. And 
thirdly, you pay only for what you 
get-with no credit vouchers as 
with many o ther companies. An 
invoice comes with your prints , 
so it is a straight business 
transaction. 
48 HOURS IN-LAB SERVICE 

Your films will be processed 
within 48 hours* of receipt, but 
please allow for postal delays. 

The price of th is offer is 
limit ed to the U.K. 
*C4t Processcassellc and cartridge 

film only. 

Ojlerexc/lldes Black <-~ While. tlTlnSpare llc:I', suh-miniatllre. Cl] {~ A .~ra eNS lil11l . 
Supcrprinls can only he produced from Kodacolour 11 , C4t cas.'icUC, ~rlridgc and disc 
fiJm nof half frame. Prices t.'Orrecl at time of going (0 pr~. 

FILMS AT 
REDUCED 
PRICES 
Always keep your 
camera action­
ready. Order 
replacement films 
at o llr specia/~v reduced 
prices: 110124, 126124 
or 3S124 at £1.20 a ro ll , 
or three for £3; disc/ IS , 
£1.30 each (no quantity 
discount). 

If you have any queries, 
contact our Customer Service on Reading (0734 ) 597332. 
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ADVERTISEMENT 
Send now for an appli­

cation form - then buy it 
with MAPCARD. 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::;:: 

MAPCARD gives you 
rea l spending power - up 
to 24 times yo ur monthly 
pa}'ments - instantly! 

MaplinNeurs MAPLJN prlvdeged aewunt holder 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::;:::::::;:;:;:;:::;:::::;:::;::::::::::::::::::::::::::::::::::::::::::::. 

Sole UK Agents 
for Heathkit 

NOW THE world-famous Heath-
kit range of superb electronic kits 
is available from Maplin - the 
newl y appointed exclusive UK 
distributor. Kits range from a 
simple clock for beginners to a 
unique Robot (see pic) with which 
you can lea rn about robotics. 

There is a range of training 
courses covering electronics and 
computing topics, many contain­
ing constructional projects. For 
full details, pick up a copy of the 

. lates t Maplin ma gazine or write 
for a free copy o f our Heathkit 
catalogue. Order As XH62S. L-___________ ---.l 

~REAT PROJECTij 
FROME&MM 

OUR NEW book " Best of E&MM 
Projects Vol. I " brings together 21 
fascinating and novel projects from 
E&MM's first year. 

Projects incl ude Harmon y Gen­
era tor. Gui tar Tuner. Hexadrum, 
Sy ntom. A ut o Swe ll . Pan ylite, Car 
Aeria l Boos ter. MOS-FET Amp and 
other musica l. hi-fi and car projects . 
ORDER AS XH6 IR . PRICE.£J. 

Maplin's Fantastic Projects ---
FULL DETAILS in our project 
books. Price 70p each . 

In Book I (XAOIB) 120W rms 
MOSFET Co mbo-Amplifier • 
Univc rsa l Timer wit h 18 program 
times and 4 o utputs . Tempcra­
ture Gauge . Six Vero Projects. 

In Book 2 (XA02C) Home 
Secur it y System . Train Contro l­
ler for 14 trains o n onc circuit . 
Stopwatch with multiple modes 
• Miles-per-Ga ll on Me ter. 

In Book J (XA03D) ZX8 I Key­
board with dectron ics • Sterco 
25W MOSFET Amplifier . Dop­
pler Rada r Intru der Detector . 
Remote Co nt ro l for Train Con­
troller. 

In Book.t (XA04E) Telephone 
Exchange for 16 extensions • 
Frequency Counter 10Hz to 

25WStereo 
MOSm Amplifier 

-Over 26W/ c hannel in to 8!! at 
1kH z both channe ls driven. 

- Frequency response 20Hz to 
40kH z ± IdB. 

- Low d istort ion. Iow noise and 
high rdiab ili ty power MOSFET 
output s tage. 

• Extremdv ea sv to build. Almost 
evc rythi,{g I·iis o n main pcb, 
cu tting illlerwiring to just 7 

600 M H z • Ultra so nic Intruder 
Detector . I/O Pon fo r ZX8 1 
• Car Burglar Alarm . Remote 
Contro l for 25W Stereo Amp. 

In Book 5 (XA05F) Mode m to 
European standard. I OOW 240V 
AC Inverter. Sounds Generator 
fo r ZX8 I • Ce ntral Heating 
Contro ll e r • Panic BUll on for 
Ho me Security Sys tem. Model 
Train Projects . T imer for Ex­
ternal Sounder. 

In Book 6 (XA06G) Speech 
Sy nthesiser for ZX8 I & VIC 20 . 

wires (p lu s toro idaltransformer 
and mains lead tcrmina ti ons). 

-Complete kit contains cvery­
lhin g you r~~L'd including pre­
drilled and printed chassis and 
wooden cabinet. 

Full dctai ls in Projccts Buok 3. 
Price 70p (XA03D). Complete kit 
o nl y £55.20 inc!. VAT and car­
ri age (L W7 IN). 

f;,~T~I-I-;; ~U-;O;-N~W7"" - ;::m-:- - - - - - --I 
I 

Please se nd me a copy of your ... ... ... ...... I 
1983 cata logue. I enclose £ I .50 Address. 

I line. P&P). If I a m no t complctel y I 
sat isfied I mav return the cata-

I luguc to yo u a ;1d ha ve my money I 
I refunded. If ' ·o u live o utside the I 

UK send £ I .90 or 10 International POSt Code 
I Reply Co upo ns. I 
---------------- ~~ 

Module to Bridge two of o ur 
MOSFET Amps to make a 350W 
Amp . ZXX I Sound on vo ur TV . 
Scra tch Filter . Daml; Mctcr • 
Fo ur Simp le Projec ts . 

In Book 7 (XA071-1) * Modem 
Interface fo r ZX8 1/VIC20. Digi­
ta l En larger T imer/Controller . 
DXcrs Audio Processor . Sweep 
Osci llator • Mini lab Power 
Supp lv • Elec tro ni c Lock . a nd 
othcrs. 
* Projecl.I· (or Hook 7 " .1'1"<' ill all 
adl'{;lIced · .\'1111(' tll 1111' lillll' of" 
writing. hUI COIl /CII!S may ('hange 
prior 10 pllblicalioll (dill' I.JIII IHal ' 
1983). . 

MATINEE ORGA 
EASY-TO-BU ILD, superb speci fica­
tion . Comparable with organs selling 
for up to £ 1000. 

Fu ll construction deta il s in our 
book (XH55K). Price £2.50. Com­
plete kits ava il ab le. Electronics 
(XY9 IY) .\:299.95*. Cabinet (XY93B) 
.£99.50*' Dcmo caSSc lle (XX43 W) 
.r 1.99. " ( "art/Il'.!t' ,'~//"!J 

:::::::::::;:;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Maplin's New 
1983 Catalogue 

Over 390 pages 
pack ed wit h 
data and pic­
tllres and all 
complete ly 
re vised and in­
cluding ove r 
1000 new it ems. 
On sa le in all b ranches of 
WH SM ITH , Priee £ 1.25. 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .............. . 

Computer 
Shopping 
Arrives 

AS FROM June 1s t you can 
place orders directly \~ith our 
computer from you'r personal 
computer. The computer s hop­
ping revolution has arrived! To 
communicate, you'll need a 
modem (our RS232 compatible 
modem kit is LW99H price 
£39.95) and an interface (our 
ZX81 interface LK08J price 
£24.95 is available already with 
many more for most popular 
micros coming soon). 

Just dial us up o n 0702552941 
and yo u'll be abJc to inte rrogate 
our stock ri le then place your 
order. type in your credit card 
number and a few minutes after 
you hang up yo ur order will p rint 
ou t in ou r warehouse ready for 
packing. A nd a ll without sa ying 
a ".,Iord. 

Tryo ut the future way of 
shopping now! Yo u 'lI see im­
mediate ly what stock we've got 
available and yo u'll d iscover how 
easy it is to ensure yo ur o rd er is 
exactl y ri ght. And yo u'lI see 
precise ly what the curren t price is 
for each item and what total 
amount will be cha rged to yo ur 
credit ca rd. It all he lps to mak e 
buying easie r. So give us a 
rlllg now ! 

MAPLlN ELECTRONIC SUP­
PLIES LIMITED, P.O. Box 3, 
Rayleigh, Essex SS6 SLR. Tele­
phone: Sa les (0702) 552911 
General (0702) 554155. 

Shops a t: 159 King St .. lIam­
mersmith . London W6. Tel: 01- 7.t8 
0926. 28.t London Rd .. WestcIiff­
on-Sea . Essex. Te( : (0702) 55.t000. 
Lynlon Square. Perry Barr, Birm­
ingham . Tel: (021) 356 7292. 

Shops closed Mondays. 
.~ 11 price, indude J',-I T & carriage. 
Plecue add 501' handling charge to 
orden under £5 tOlal \·alue. 

J 
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