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The TS520 System 
TRIO have now completed the first stage of the total system 
concept for amateur radio equipment. With the TS520 and its 
associated accessories, the amateur radio operator can assemble 
a station to suit any or all requirements for his hobby enjoyment. 
All modes and all bands, fixed and mobile/portable are provided 
by the TS520 system. 

SSB/CW Transceiver TS -520 
A real "compact"; powerful, rugged and reliable. It has every- 
thing which otherwise is available only as an accessory at extra 
cost; built-in power supply for fixed -station use, transistorized 
DC/AC power converter for mobile operation, loudspeaker, 
fixed -channel provisions, VOX control, etc. And these are the 
TS -520's special features in short format: 

Versatile Transmit- and Receive Operations-USB, LSB and 
CW on all radio amateur bands from 80m. to 10m., and-with 
the aid of the 2m: Transverter TV-502-also on the VHF -band 
from 144 to 145.7 MHz, as well as fixed frequency operation on 
four channels. The TS -520 also allows reception of WWV 
stations on 10 MHz for dial calibration. By adding the External 
VFO-520 (optional) the TS -520 demonstrates utmost versatility: 
independent RX- and TX operation with different frequencies, 
transceive operation with slightly variable RX frequency by 
means of the built-in RIT circuit (Receiver Incremental Tuning) 
plus fixed channel operation totalling nine different combinations. 

Advanced Circuitry-With the exception of the transmitter 
driver and final stage which are equipped with blower -cooled 
vacuum valves of type 12BY7A and 2 x S2001 the TS -520 is fully 
transistorized. The semiconductor complement consists of 44 
transistors, 18 FETs, 1 IC and 84 diodes. The reliability and 
stability of this circuit has been substantiated by numerous 
contests and during rugged mobile operation. 

Outstanding Receive and Transmit Performance-The transmitter 
section of the TS -520 features separate driver, plate and final 
tuning, a 2 -stage ALC circuit for local and DX operation, thus 
assuring undistorted clearly legible TX signals even after hours 
of continuous operation. Provisions for linear amplifiers, such 
as ALC input, antenna relay switching output, etc., are avail- 
able and ready for use. Dual -gate MOSFETs are employed in 
all critical receiver circuits to improve the input sensitivity, cross - 
modulation response and spurious rejection. An 8 -pole SSB 
crystal filter in the IF amplifier provides exceptional selectivity 
and stability. An optional 500Hz CW filter is available as an ac- 
cessory and can be installed at any time. The switch -selectable 
time constant of the AGC assures perfect reception of SSB and 
CW signals. 

Precision -type VFO-a feature of all TRIO receivers, trans- 
mitters and receivers also contributes to the supreme performance 
of the TS -520. The VFO is fully encapsulated and is controlled 
by a meshedgear dial drive (reduction ratio 4 : 1). Dial accuracy 
is better than ± 1 kHz, frequency drift will not exceed f 100Hz 
per hour. Dial calibration is accomplished by means of a built-in 
25 kHz crystal marker oscillator. 

Built-in Power Supplies-for fixed station use with 120/240 VAC 
50-60Hz line voltage or for mobile operation with 12-13.8 VDC 
by means of the built-in DC/AC converter. 

Loaded with Extra Features: threshold -type RF gain control; 
semi -break-in circuit with sidetone; VOX¡PTT/MOX-control; 
RIT; TUNE switch; LED function indicators for RIT, VFO 
and FIX channel operation; WWV receive pushbutton; 4 - 
position fixed channel selector switch; built-in 25 kHz crystal 
marker oscillator; two -stage AGC; multi -function meter; 
terminals for optional accessories such as: 2m: Transverter 
TV -502, External VFO-520, External Speaker SP -520, linear 
amplifier, headphone, microphone and key. 

OPTIONAL ACCESSORIES 
EXTERNAL VFO-520 
Developed exclusively for the TS -520, this external VFO fulfils 
the same functions as a separate transceiver due to its numerous 
cross -operation and split frequency features. Design and specs. 
of the VFO-520 are identical to those of the TS -520's built-in 
VFO. It operates on ocilllator frequencies between 4.9 and 
5.5 MHz. Remote control and power supply are furnished by the 
TS -520 by means of a special interconnecting cable. In con- 
junction with the transceiver the VFO-520 provides a total of 
nine different operating modes, including RX or TX operation 
with continuously tunable frequencies and fixed -channel opera- 
tion. 

2m. TRANSVERTER TV -502 
This new addition to the TS -520 accessory line extends the 
transceiver's scope of application to include the 2m. -VHF range 
which is becoming more popular every day. The TV -502 trans - 
verts the 10m. -band to 144-145.7 MHz for SSB and CW operation. 
By installing an optional 39 MHz crystal, the TV -502 will also 
cover the range between 145.0 and 146.0 MHz, thus making the 
entire 2m. band available for the shortwave radio amateur. The 
unit features preselector tuning on the antenna side and IF 
tuning by means of a multi -gang capacitor, utilizing the TS -520's 
ALC meter for tuning control. The TV -502's transmitter is 
controlled by the ALC voltage supplied by the transceiver and 
provides 10 watts RF output power. The highly sensitive receiver 
section responds to input signals of less than 051,V. Like the 
TS -520, this transverter can also be used for fixed or mobile 
stations, operating either from 120/240 VAC, 50-60Hz line 
voltage, or 12-13.8 VDC supplied by a car battery. 

EXTERNAL SPEAKER SP -520 
Styled to match the TS -520 accessory line, this 5in-speaker will 
greatly improve the readability of RX signals, especially in DX 
operation. Voice coil impedance is 8 ohms, frequency response 
from 100 to 5,000Hz. 

Sole Importers: LOWE ELECTRONICS 
119 Cavendish Road, Matlock, Derbyshire 
Tel.: Matlock 2817/2430 

TS520 £318 VAT Exc. 

TRIO 
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LOWS ELECTRONICS 
T R2200G 
The most popular 2 metre handy transceiver in the world. 12 Channels 
144-146 MHz. I W Tx. 0/P. Tuning fork 1750 Hz access tone. Complete 
with carrying case, microphone, battery charger and fitted S20, S22, R7 

crystals. 

f80 VAT EXC. 

TR7200G 
The finest mobile FM transceiver at any price. 22 Channels 144-146 MHz. 
IOW/I W O/P. Tuning fork 1750 Hz access tone. VFO available. Complete 
with mounting bracket, microphone, power leads and fitted S20, S21, 522, 

R6 and R7. 

f130 VAT EXC. 

TR3200 
The newest FM handy transceiver. 12 Channels 430-434 MHz. 2W/400mW 
Tx. 0/P. Tuning fork 1750 Hz access tone. Complete with all accessories 
as TR2200 and fitted 3 channels. 

f130 VAT EXC. 

How does the average chap know how to choose the dealer from whom to buy his equipment 7 Let me quote below the opening page of 

our catalogue for 1966 which was written by Bill when he laid down the basic rules by which we still run the business. 

The ensuing blah is designed specifically to get between you and your wallet-which, let's face it, is the object of advertising. Just how success- 

ful I will be rather depends on whether you believe the aforesaid blah or not. After all, why on earth should you buy from me-my prices are 

in general about the same as anyone elses (although some things are cheaper), I don't allow any discounts nor do 1 cut prices, nor give fabulous 

allowances on trade-ins. On the face of it, I'm a dead loss and you'd be much better with "Honest Sam" who gives a good discount. However, 

I differ from "Honest Sam" in one or two small points. Firstly, I never, under any circumstances, ever sell anything 1 am not convinced in 

good value for money. Many's the time I've been asked for equipment which I know to be inferior and had to turn good money away because 

I refuse to sell it. Many's the cime a chap has wanted to trade inferior equipment for new, recommended stuff. I've lost the sale because I 

refuse to accept inferior stuff in the trade. Even though I know I could easily sell it to some poor mug. This means that you can come to me 

confident that you'll not get "sold a pup." Secondly, everything I sell has an unconditional money back guarantee-if you don't think it is 

good value for money, you get your money back without question ! Thirdly, everything I sell carries a guarantee and I have the service facilities 

to back it up. If you're buying fairly complex gear, by all means buy it from Honest Sam and get a quid or two off for cash, but what happens 

when it goes on the blink 7 I'd like to bet Honest Sam just doesn't want to know. I am the actual importer of virtually everything I sell and 

I carry spares and what I haven't got I can soon get through our Agent in Japan. (Oh yes, we actually have an Agent on the spot.) In the few 

years I have been in business I have built up a reputation for only supplying excellent, fully tested, trouble -free gear at a reasonable price and 

it is a reputation I'm not anxious to lose because it's my bread and butter. The defence rests. Whether or not you believe me is up to you, 

but you can perhaps check by talking to someone who has bought something from me (there are one or two kicking about 9. 
Finally, do beware of "fabulous bargains"-I've yet to see one ! 

HEAD OFFICE 
BRANCH OFFICES 

AGENTS 
(Evenings & Weekend) 

119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 9 a.m. to 9 p.m. 

39 Pound Street, Carshalton, Surrey. Tel. 01-669 6822 
Soho House, 362-4 Soho Road, Handsworth, Birmingham Tel. 021-554 0708 
Alan GW3YSA, 35 Pen-Y-Waun, Efail Isaf, Nr. Pontypridd. Tel. Newton Llantwit 3809 
John G3JYG, 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071 
Sim GM3SAN, 19 Ellismuir Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364 

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE 

73 from BILL G3UBO/VE8DP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC 
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RUTLAND 
COMMUNICATION FACTORS LIMITED 

2 RUTLAND ST., 

MATLOCK, 

DERBYS. 

UNIDEN 
MODEL 2020 

SSB/CW/AM 

TRANSCEIVER 

We are proud to introduce the very newest in all band, all mode transceivers-the UNIDEN Model 2020. This 
is an all new rig with a refreshing new approach to amateur radio operating. Fully self-contained for operation on 
Ac mains or 12v. DC mobile the 2020 uses the very latest design techniques to give superlative performance. 
Plug-in modules for reliability, optimum circuit isolation and easy servicing. 

Tir FULLY SELF CONTAINED The 2020 has built-in AC/DC 
power supplies, CW filter, noise blanker, marker oscillator and 
PA blower. 

* NEW DIAL READOUT An original combination of digital 
and analogue displays giving direct readout without counter 
noise problems. 

* RUGGED PA Uses a pair of 6146B tubes with stabilised screen 
supply and amplified ALC system. 

* SUPERB CROSS MODULATION AND IMAGE REJEC- 
TION Receiver is pre -mixed single conversion using a phase 
locked loop oscillator circuit. It has excellent signal handling 
characteristics and uses three filters for USB, LSB and CW. 

* INDEPENDENT RF CIRCUITS Transmitter and receiver RF 
circuits are electrically separate providing no -compromise per- 
formance. 

* DUAL RIT CONTROL Giving two tuning rates for quick 
scanning or very precise fine tuning-a UNIDEN exclusive 
feature. 

See the UNIDEN 2020 at your local amateur radio stockists. 
You will have to admire the thought that went into its design. 
Price £380 (VAT excluded). External VFO £82 (VAT excluded) 

OTHER PRODUCTS As well as the exciting new UNIDEN range of equipment we offer the complete NIHON 
DENGYO line of SSB and FM, amateur and marine transceivers and receivers; HALLICRAFTERS products; 
TONO linears; valves; crystals. filters; station accessories; HY-GAIN antennas; RAK antennas: plugs, sockets and 
cable; in fact everything that a radio amateur may require. 
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G3LRB 
G3MCN 
G3TYE 

STEPHENS-JAMES LTD. 
47 WARRINGTON ROAD, LEIGH, LANCS. WN7 3EA 
TEL. 052-35 76790 

Yaesu 
FtIOIE Transceiver ... £493.00 
FTIOIEE Transceiver ... £468.75 
FT221 VHF Transceiver £398I2 
FT200 Transceiver ... £326.00 
FT401 B Transceiver ... U12.50 
FRIOIS Receiver .. £337.50 
FRIOIS Receiver (Digi':) £431.50 
FR101D Receiver £437.00 
FRIOIDD Receiver (Dï I) £531.00 
FLI01 L Transmitter ... £343.00 
SP101 Speaker ... ... £18.75 
YO -100 Monitorscope ... £131.00 
YP-150 Wattmeter ... £55.00 
YC355d Freq. Meter ... £146.00 

Drake 
R4C Receiver .. ... £380.00 
T4X Transmitter ... £395.00 
TR4C Transceiver .. £410.00 
AC -4 AC power unit ... £80.00 
MS4 Speaker . ... £18.75 
SSR-I Receiver ... .. £225.00 
TV -1000 Low Pass Filter £15.00 

Decea Communications 
KW204 Transmitter ... £312.50 
KWI07 Tuning Unit ... £85.00 
KWI09 Tuning Unit ... £97.50 
KWI04 VSWR Meter ... £20.00 
Belcom 
Liner 2 Transceiver ... £181.25 
LAI06 Linear Amplifier £206.50 
RI IEE psu for Liner 2... £31.25 

Hy -Gain Antenna Range 
I2AVQ 10-15-20m Vert. £31.88 
14AVTl W B 10-15-20-40m 

Vertical ... £45.00 
I8AVTIWB Vertical 10 

thro 80m .. £65.00 
TH3MK3 10-15-20m 

Three Element ... £124.88 
BN86 Balun ... ... £11.88 

CDR Rotators 
AR22 ... ... ... £40.00 
AR30 
AR40 

HAM -2 ... 

... £31.25 

... £37.50 

... £112.50 

Uniden 
2020 Transceiver ... £537.50 
8010 VFO ... ... £102.50 
8120 Speaker ... ... £30.00 

Omega 
TE -701 Ant. Noise Br.... £22.50 
TE -702 Ant. Noise Br.... £30.00 
SWR Meters 
ReacElHansen type single 

AECIO Single meter ... £6.20 
AEC50 Twin meter ... £11.20 
Oskerbloc Twin Power 

meter ... ... ... £25.92 
Barlow Wadley 
XCR-30 Solid State Rec. £160.00 

Accessories 
Tech 15 G D.O.... ... £21.50 
2 -way Coaxial swtch ... £9.35 
Morse Keys ... £6.25 
Katsumi Elec. Keyer £40.00 
Spacemark ETM-3b Key'r £49.98 
Bauer Keying unit lever £6.97 
Planet Speech Compres'r £35.00 

Technical Associates 
Audio Filter ... £32.50 
Audio Compressor ... £28.12 
G -Whips mobile antenna range. 
Full range in stock, send for 
leaflets. SAE please. 
Jaybeam. Full range of beams, 
quads, masts, clamps, couplers, 
etc. Send SAE for catalogue. 
Secondhand Equipment 
Swan 500 Transceiver ... £320.00 
Eddystone 940 Rx ... £150.00 
Swan 300B with D.C. psu £300.00 
Eddystone 730/6 Rx ... £135.00 
Codar T28 Rx .. .. £16.00 
Yaesu FR 101 D Rx and 

speaker ... £375.00 
FDK Multi 2000 Trans- 

ceiver ... ... £250.00 
Accessories 
PL259 Plugs 46p, 50259 Sockets 
40p, Cable reducers I5p, In Line 
Connectors 75p, Elbows 95p. 4 pin 
plugs 65p, Sockets 600. 
ALL PRICES INCLUDE VAT 

Electronic Developments MAGNUM 2 and 4 Metre Transverters. 
28 MHz low drive input, CW, SSB, AM and FM. Inclusive of relays and 
power lead, size 10" x 6" x 7". PRICE £110.00, post £1.00. 

VHF Absorption Wavemeter. 65-230 MHz. PRICE £16.00, post free. 

Electronic' Developments MAGNUM 2 metre LINEAR AMPLIFIER. 
MICROWAVE MODULES, Rx Pre -amp, RF switched. Self contained 
power supply. Full input and output relay switching. Up to 100 watts 
SSB output. PRICE £105.00, post £I '00. 

SWL Tuning Unit Mk. I. 50 switchable tunable positions. Two inputs 
singlefeed or co -ax. Suitable for any antenna over 15it.long on 2-30 MHz. 
Produced in demand to many requests. Hundreds now in use. PRICE 
£15.00, post free. 

Instant HP and Credit Facilities available. Barclaycard and Access facilities. After sales service on all equipment. Part exchanges welcome, items sold 
on commission basis, Saves you advertising costs and assures you of good price. Spot cash paid for clean cquipmenc- SAE with .11 enquiries pleas. Pe:c..ae 
extra. Minimum postal charge 200 on small items. Carriage by arrangement. Free in some areas. 

SHOP HOURS 9.30 TO 5.30 MONDAY TO SATURDAY NO PARKING PROBLEMS 
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S.T.E. MILAN VHF EQUIPMENT 

During the last twelve months the popularity of 
the range of equipment by S.T.E. has been 
growing. The ARAC 102 receiver has been a 
"Best Seller" (have you seen any second-hand?). 
Later in the year the Atal Transmitter came 

into stock and all reports have been 
good. Now we are offering the com- 
plete range of modules for the D.I.Y. 
enthusiasts. Transmitters, receivers, 
etc. The construction of these 
modules are first class - the P.C.B's 
are the finest we have ever seen. 

Price List (includes postage) 
ARAC 102 Receiver ... £108.00 
Atal 228 Transmitter ... E147.00 
ARIO Receiver Module ... £37.50 
AA{ Audio Amplifier ... £4.40 
AD4 FM Discriminator ... £4.86 
AL8 Linear Amplifier ... E29.00 
AT22 Transmitter ... ... E55.50 
AR20 C.C. Receiver £57.50 
AT23 C.C. Transmitter ... E39.00 
AS 15 Stabilised psu D.C.... E10.00 
AG 10 Tone Generator £4.75 
AC2A Convertor 28.30 MHz E23.00 

ARIO Mosfec receiver. 28-30 MHz Double con- 
version .superhec. RF and amplifiers stages are 
gate protected mosfets for good sensitivity and 
low intermodulation. Noise limiter and squelch 
circuit. AM, SSB and CW reception. 12v. DC. 

AR20. 12 channel FM receiver 144-146 MHz. 
Input impedance 50-75 ohm. AM -FM modes. 
Sensitivity 0.2uV AF output 3 watts. 12v. DC 
operation. 

AT 222. A complete transmitter exciter unit for 
144-146 MHz on AM or FM. VFO controlled or 
fixed channel operation. Complete with micro- 
phone pre -amp., speech processor including 
active audio filter. I watt output. FM. 25 watt 
AM. Output impedance 50-75 ohm adjustable. 
Frequency deviation 3 -IO kHz adjustable. 

AT23. 12 Channel FM Transmitter. 3 watts. 
144-146 MHz. Frequency deviation 3-10 kHz 
adjustable. 12v. DC operated AF input sensitivity 
2mV adjustable to 50 mV. 

STEPHENS-JAMES LTD. 

Audio Frequency Amplifier. Output power 
I.5 watt at 12v. Output impedence 8 ohm. 
Frequency response 100-15,000 Hz within 
3 dB. Sensitivity 12mV. 

455 kHz FM Discriminator Amplifier. 
Limiting threshold 100uV. Amplitude modula- 
tion rejection 40dB. Audio output voltage 
at I kHz 200-300mV frequency deviation 
A- or - 3 kHz. 

Linear Amplifier. Frequency 144-146 MHz 
output 10 watts FM, 8 watt PEP SSB, 8 watt 
AM. Input power I watt FM, 25 watt AM - 
SOB. Input impedence 50 ohm output im- 
pedence 50-75 ohm. 12v. DC. 

47WARRINGTON ROAD, LEIGH, LANCS. WN7 3EA 
TEL: 052 - 35 76790 
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SAVE £'s £'s £'s BUY FROM 'WESTERN' 

HELP US AND HELP YOURSELF ! ! 
We have so much stock that we do not reallyl ook orward to having to load it all into several vehicles when we transfer our 
Head Office to Lincolnshire in April, so we thought it made much better sense to give you a SPECIAL PRICE REDUCTION 
co reduce our stock, rather than line the pockets of the removal company! Naturally, this is a "once in lifetime" occurrence, 
so do not miss this unique opportunity to get yourself a bargain! All items sold at reduced prices will carry the manufacturer's 
warranty, but not our free collection and delivery service on warranty claims. 

SPECIAL OFFERS ON THE FOLLOWING ITEMS ONLY: 
ANTENNAS: JAYBEAM NEWTRONICS WILSON. ANTENNA ROTORS: CDE 

COMMUNICATIONS EQUIPMENT: ATLAS, BELCOM, BRAUN, FDK, FRONTIER, STANDARD, TEMPO, AND 
YAESU MUSEN 

MASTS: ALIMASTS AND TELOMASTS. TOWERS: TELETOWERS 

BUY IN CONFIDENCE FROM 'WESTERN' .. . 

YAESU 

We carry extensive stocks of spares for CDE and YAESU, so when you buy£ rom us, you will have the peace of mind that goes with knowing that your supplier 
can provide an efficient after -sales service. 

DRAKE C LINE - for excellent performance 

. .. x 

___.-.... R4C 

T4XC 

DRAKE PRICES (INC. VAT) FREE DELIVERY 
R4C Receiver ... ... ... ... £380.00 AC4 AC psu for T4XC ... ... £80.00 
T4XC Transmitter ... ... ... £395.00 M54 Speaker for R4B ... ... ... £18.75 

SSRI Receiver 
TR4C Transceiver 

HERE IS ONE BARGAIN YOU SHOULDN'T MISS! 
THE FDK MULTI -2000 

... £225.00 

... £410.00 

2m. SSB/FM, CW 200 Ch. SYNTHESISED 
AC/DC TRANSCEIVER 

Full cover 144-6 MHz. 
VXO gives full coverage between 10 kHz spacing. 
Rapid change of frequency and mode is possible. 
RIT (Receiver Incremental Tuning) allows receiver to be 
tuned without moving the transmit frequency. 
600 kHz Repeater shift works on all frequencies, 

Tone access built-in. 
Fitted narrow FM Filter. 

SUPERB VALUE AT £325 inc. carriage (Securicor) and 
VAT 

VISIT OUR NEW BRANCH AT LEICESTER 
WHY NOT PAY A VISIT TO OUR BRANCH WHICH IS NOW OPEN AND HAS STOCK OF THE MAJOR ITEMS ? 

WE ARE LOCATED INSIDE THE LARGE NEW MAY'S AUDIO AND HI-FI CENTRE, CHURCHGATE, LEICESTER. 
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Elecitonics (UK) Ltd 
WE are pleased to announce .. . 

... an exciting new range of ANTENNA ROTORS 

by EMOTO ANTENNA CO. 

COMPARISON 
OF ROTOR 
BRAKE TORQUE 
FIGURES (kg. cm. 

CDE 
Model Torque 
AR30 575 

AR40 920 
CD44 1,152 
HAM -2 4,025 

EMOTO 
Model Torque 
102LBX 1,500 
1100MXX 10,000 

II00MXX E115 plus VAT 102LBX £55 plus VAT 
DOES YOUR ANTENNA TURN IN THE WIND? 
DOES YOUR CONTROL UNIT "CUT-OUT" AFTER ONLY A FEW REVOLUTIONS? 

THEN STEP-UP TO A RELIABLE EMOTO ROTOR 
We have been in the business long enough to know your requirements for a first-class antenna rotor, and we have gone "over -board" for the EMOTO range 

There are many brands of antenna rotors, some of them completely unsuitable for the majority of amateur applications, and for this reason we do not stock them 

Most likely your present antenna rotor will turn your antenna and hold satisfactorily, but it just will not hold it stationary under strong wind conditions, i.e. 

YOUR ROTOR LACKS SUFFICIENT BRAKE TORQUE, the ability to hold the antenna still whilst a gale is blowing. 

HERE IS WHERE THE EMOTO SCORES-Take a close look at the comparison figures above. Then compare the prices of all the rotors and you will have to 
agree that the EMOTO 102 LBX and EMOTO 1100 MXX are the best value. 
Finally, EMOTO ANTENNA CO. is not a new company. They have been making rotors for many years. So have no fears about this being a new and untried 
product. 
Having obtained samples (all rotors are individually tested by EMbTO before despatch) and had them tested by an independent authority, SOUTHAMPTON 
UNIVERSITY, we are now confident to recommend them as THE FINEST ROTORS AVAILABLE. The 1100 MXX received the following comment from the 

University : "Very rigid. NO SLACK, WELL MADE, GOOD DESIGN," NEED WE SAY MOREI 

WESTERN FOR TEST EQUIPMENT 
VALVE VOLTMETER, TE -65 

"With new 6" full -view meter 
Compare it to any peak -to -peak 
V.T.V.M. made by any other manu- 
facturer at any price. 

Specification : DC V : 0-1.5-5-15-50- 
150-500-1500v. (using HV Probe, up 
to 3kV.). AC V : 0-1.5-5-15-50-150- 
500-I500v. RMS. 0 -1.4 -4 -14 -40 -140- 
400 -1400 -4000P -P. Resistance : Rx 
10 -100 -1K -10K -100K -1M -10M (0.2í)- 
1000M 0). Decibel : -10dB to 
+65dB. Power source r 105-125, 
220-240v. AC, 50/60 Hz. Tube Com- 
plement : 12AU7, 6AL5. 

SEE OCTOBER ADVT. FOR FULLER DETAILS 

RF SIGNAL GENERATOR, TE, 20D TEST EQUIPMENT PRICES 
(including P. & P. and VAT) 

Weitorn Electronic? (UK) ltd 
Agents : LES LYSKE, GI3CDF, NEWTOWNARDS (0247) 812449 

ALAN CAMERON, GM3OGI, ALLOA (02592) 4653 

HOURS OF BUSINESS: 9.15-5.15; 9-12.30 (SATURDAY) 

"Factory calibrated and tested 
"Dual output RF terminals 
"Separate Variable Audio Output 
Specification: Freq. range : 120 
kHz -500 MHz (7 bands). Freq. 
accuracy : ±2%. Audio output : 

to 8 volt. Internal modulation : 
400Hz approx. Tube : 12BH7A, 
GARS. Power source : 105-125v., 
220.240v. AC, 50/60 Hz. le watts. 
Employs a Xtal socket and can be 
used as below : (a) Self -calibration. 
(b) Marker generator. 

SE -250B Injector ... 
SE -350A Tracer ... 
SE -360 Tracer/Injector 
SE -6850 Generator ... 

TE -20D R.F. Generator 
TE -22D A.F. Generator 
TE -40 AC Millivoltmeter 

TE -68 Instil. Tester ... 
TO -3 Oscilloscope ... 

1-3 WEST PARK RD., SOUTHAMPTON 

TELEPHONE : SOUTHAMPTON 27464 

CABLES : WESTRONICS, SOUTHAMPTON 
TELEX : 47388 WESTRONICS 

... £3.24 
£16.96 
£19.17 
£46.44 
£27.00 
£27.00 
£35.64 
£37.80 
£37.80 
£48.60 
£91.80 
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Credit where credit is due! 
ICOM 
NEC 
TRIO 
YAESU 
JAYBEAM 
STOLLE 
SHURE 

When prices are rising fast it makes sense to consider credit as a hedge 
against inflation. Purchase by Barclaycard or Access and your rig will be 
delivered within 24 hours of your 'phone call. What's more, you will 
normally not have to pay for your purchase for at least a month. Alterna- 
tively you can take advantage of our extended credit plans which requi re 
only 20% deposit and up to 30 months to pay. If you hold a UK call -sign 
then we can arrange credit immediately. Our showroom at Hockley is 

open from Monday to Saturday (ex Wednesday afternoon) and parking is 

free in the large car park at the rear of our premises. 

H Y -GAI N 
MINI -PRODUCTS 

NIHON 
MFJ 
CDE 

DRAKE 
TECH ASSOC. 

DIAV HOCKLEY (03-704) 6835 (2 lines) FOR INSTANT DESPATCH 

!ICOg 

IC22A 
CID ICOM 

1C225 
IICOM 

1C201 
Clt) ICOM 

1C202 

2 metre fm transceiver designed for mobile use. Features 22 
channels, high and low power switching for 10 or I watt output. 
Xtals are supplied for no less than 5 simplex and 5 repeater 
channels (that (50's worth), mobile mount, handbook, micro- 
phone, and the unique front panel tone -burst select switch 
with automatic time-out warning after 50 sea. This is the 
complete mobile fm rig and most widely used in Europe. 

The most sophisticated 2 metre fm transceiver available for 
mobile use. Complete coverage of 2 metres in 80 25 kHz 
channels and automatic repeater shift (with reverse repeater 
shift optional). Not another 'xtal to supply! 10 watts output 
power, mobile mount, handbook, microphone, spare fuses and 
DC cord, etc.-altogether the most compact all -channel 2 
metre fm rig available ! 

The all -mode 2 metre transceiver. FMILSB/USBICW. vfo or 
'xtal centre zero meter, 600 kHz repeater and reverse repeater 
shift, tone -burst, two -speed tuning, vox/cw break-in, cw 
monitor, noise blanker, rf gain, mit gain, stable vfo, calibrator, 
squelch, swr meter, 12v. DC or 240v. AC. This compact rig 
is the ideal base station or mobile unit for the amateur who 
insists on the best-it's ICOM of course! 

NEW ! NEW ! 

2m SSB HANDHELD 
This is the latest 2 metre transceiver to come from ICOM. 
A compact hand-held unit that is vfo controlled and gives 
3W of SSB or CW output. Delivery is expected March/April. 

CASH 

£176.25 

HP DEPOSIT 

£35.25 

CASH 

£287.05 

HP DEPOSIT 

£57.05 

CASH 

£393.75 

HP DEPOSIT 

£7675 

CASH 

T.B.A. 

HP DEPOSIT 

T.B.A. 

NEC 
cQ-no 

160- I0m 
TRANSCEIVER 

The only 160m. to 10m. digital 
transceiver. 12v. DC and 240v. 

AC. I00Hz readout completely self- 
contained CWISSBIAM/FSK 300 

watts. Send for colour catalogue. 
70 cros. 

IC -30A 
T.B.A. 

IC -31 
T.B.A. 

MFJ, CW & SSB AUDIO 
FILTER MODULES 

These superb audio filters are com- 
plete with switches, etc. for mount- 
ing in equipment or cabinet. CW 
model (10.00. SSB model (11.00. 

WATERS & STANTON ELECTRONICS 

BARCLAYCARD `®J 

HEAD OFFICE : Hockley Audio, 31 Spa Road, Hockley, Essex. Tel : 03-704 6835 

EAST LONDON SALES : J.R. Electronics, 198 Collier Row Lane, Romford, Essex. Tel : 

Romford (0708) 68956 

NORTHERN SALES OFFICE : Bredhurst Electronics, Willowbrook, School Lane, Bunbury. 
Tel : (Bunbury) 0829 260708 

Monday to Saturday 9 a.m.-5.30 p.m. Early closing Wednesday 

SOLE DISTRIBUTORS FOR NEC IN UK, INCLUDING IRELAND 
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508-514 ALUM ROCK ROAD 1497 
BIRMINGHAM 8 021-327 6313 

BOTH EX -STOCK 
TOGETHER WITH ALL MAJOR 
UNITS, ANCILLARY EQUIP- 

MENT AND ACCESSORIES, ETC. 

ALL BACKED UP BY A FIRST- 

CLASS AFTER SALES SERVICE. 

YAESU * MAIN YAESU MUSEN AGENTS 
YAESU MUSEN MAIN CATALOGUE-DUE TO LIMITED SUPPLIES OUR CHARGE 
FOR THIS REMAINS AT 25 PENCE POST PAID, BUT FOR THE BENEFIT OF THE 

SERIOUS ENQUIRER THIS NOW COMES TO YOU TOGETHER WITH OUR CREDIT 
VOUCHER VALUE £I FOR USE AGAINST YOUR FUTURE YAESU PURCHASE. 

FREE SECURICOR 
DELIVERY 

FT-101E/EE 
160 thru 10 Metre 

Transceiver 

E model with RF Processor 
EE model less RF Processor 

FT -221'' 
SSB/FM/CW/AM 2 Metre Transceiver 

CREDIT TERMS : NEW LOW DEPOSIT - TRADE-INS WELCOMED 

NEW BRANCH NOW SERVING A LARGE AREA OF THE SOUTH-EAST, AMATEUR 

ELECTRONICS UK-COASTAL, 316-318 NORTHDOWN ROAD, CLIFTONVILLE, 
KENT. FOR COURTEOUS ATTENTION AND A SQUARE DEAL WHY NOT 'PHONE 
KEN McINNES, G3FTE, AT THANET (0843) 22060-YOU WON'T BE DISAPPOINTED. 

AGENTS: SCOTTISH-RON TURNER GM8HXQ WISHAW 72172 

WALES AND WEST-ROSS CLARE GW3NWS CAERLEON 422232 

AMATEUR ELECTRONICS UK 
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FM 
432-436 MHz 
22 channel 
I direct 
plus 
9 repeater 
1-10 watt 

Exclusive distributor in 
Europe : 

MI] 

ICOM 
ICOM-it's a pleasure to own it 

FM 
144-146 MHz 
24 channel 
I direct and 
9 repeater 
I-10 watt 

FM 
144-146 MHz 
80 channel 
direct 
plus 
60 channel 
repeater 
10 watts 

LOW 

Ej,ËÇpi -3O11 

HCA Ihl 
Corso Italia 14 

CH E.911 Campioni 
Tel.: 091 (Lugano) 68 95 55 

Telex : CH 73 639 ELCA 
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zyLr) THANET ELECTRONICS 
UK IMPORTERS 

OF CID ICOM 

PAUL 
G3VJF 

Who knows what 1976 will bring ? Will the pound continue to fall deeper and deeper into the abyss with the consequent increase in the 
cost of imported goods or will the impossible happen and VAT go back to 8%? Whatever happens there is no doubt that the name ICOM 

will be increasingly associated with UHF and VHF amateur equipment for its sheer reliability and quality, and THANET will be the name 

associated with ICON as the company who have done most to introduce ICOM and who can offer the follow-up service which is so important 
when you are spending so much money on a black box. Look again at the range 

IC -22A The channel mobile rig with the 10 most useful UK 
channels already fitted. All the UK repeater channels are there 
plus five useful simplex channels. The automatic tone burst, 
devised by THANET, which only works on repeater channels, 
is fitted and this is now CRYSTAL CONTROLLED to ensure 
that it is at least as stable, if not more so, than the repeater it's 
trying to access. 

-4 IC -22A 

IC -201 The high quality multi -mode which 
was reviewed by RADIO COMMUNICA- 
TION in January. We think that this is the 
best of the available range with a definite edge 
when it comes to FM operation. The audio 
tailoring and clipping, together with easy 
netting using the centre zero meter, make it 
an ideal choice. The 201 is now supplied with 
an English handbook and THANET crystal 
controlled tone -burst. 

IC -201 £397.50 (with VAT) 

IC-3PA The companion power supply for ICOM mobiles. Features electronic overload protection, excellent regulation plus an extra forward 

facing speaker. Supplied wich a quick -release mounting bracket which holds all current ICOM mobiles. £46.87 including VAT. 

IC -30A The up-to-date-state of the art transceiver for 70 cm. mobile or base station use. The same size and appearance as the IC -22A 

with the exception of the depth front to back which is 94in. because of the generous heat -sink. It has a very sensitive receiver (0.5 uV for 

20dB quieting) and a full 10 watts of well tailored FM. Supplied fitted with 433.200 and crystals for UK simplex and repeater channels when 

these have been finally decided upon by the RSGB VHF committee. £250.00 including VAT. 

CRYSTALS for ICOM equipment. £5.63 per pair, £3.12 singles. 

NEW ITEMS FROM THANET 
CTB-I A crystal controlled automatic tone burst with facility for automatic triggering from selected channel positions. Designed by us for 

ICOM equipment but usable with many other makes. Size 70 x 20 x 18 mm. high. £8.00. 

REVCO mobile antennas. An excellent range of I.( antennas with a stainless steel whip and neat loading coil. The magnetic base is a beauty. 

All aerials are of the hinged mount type. E7.00 { I carriage }.0 whip with loading coil and base ... ... ... ... 
46 whip with loading coil and magnetic base and 3.5 metres of cable ... £15.00 1- LI carriage 

Magnetic base aldne with 3-5m. cable ... ... ... ... ... £9.00 - 75p carriage 

NOTE ALL OUR ADVERTISED PRICES NOW INCLUDE VAT. CARRIAGE IS FREE EXCEPT WHERE STATED. 

THANET AGENTS 
(by telephoned appointment evenings and weekends only) 

NORTH CRAYFORD WALES LONDON 
PETER AVILL, G3TPX CRAYFORD ELECTRONICS TONY BLACKMORE, GW3FKO TERRY BARNETT, G8BAM 

7 Moorland Crescent 32 Iron Mill Lane 2 Joseph Parry Close 7 Cochrane Court 

Mapplewell, BARNSLEY. Yorks. CRAYFORD, Kent Llandough, Penarch, CARDIFF Leyton Grange 

Tel.: DARTON (022 678) 2517 Tel.: (03225) 24625 Tel.: (0222) 702982 LONDON E10 
Tel. : 01-556 9366 

IAN McKECHNIE, GM8DOX, 41 Westerlea Drive, Bridge of Allan, Stirlingshire (078683) 3223 

APPOINTED AGENT FOR ICOM AMATEUR RADIO EQUIPMENT IN THE UNITED KINGDOM 

FREE SECURICOR DELIVERY ON ALL TRANSCEIVERS 

THANET ELECTRONICS 
34 CLIFF AVENUE, HERNE BAY tBuyitwBhAoc>esa 

KENT (02273) 63846 

[(BAYCARD 
welcome here 
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.. . 
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, t. 
.I SOUTH MIDLANDS 

ESTABLISHED 1958 OVER 

YAESU WITH 2 YEAR GUARANTEE ONLY FROM SMC 
With confidence born of long experience in Yaesu quality, S.M.C'.s guarantee (from the 1st February until further notice) is extended to 2 years covering 
both labour and free components (excluding valves andlsemi-conductors). 

FREE DELIVERY WITHIN 24 HOURS For Yaesu items over E55 by Securicor 
(B service). Over E5 post free. 

THE LARGEST RANGE EX -STOCK IN THE UK FROM SMC 
SEND FOR FREE 18 PAGE YAESU CATALOGUE AND 22 PAGE STOCK PRICE LIST 

FTV250 NEW TWO METRE TRANSVERTER 
Styled to match the '101 range (I If" x 8é" x 6"), 
solid state throughout. Sensitive receiver converter 
with good image rejection and front panel controlled 
R.F. gain. IOW P.I.P. (A3 and Al), 4W (A3 and F3) 

with metered power output and drive level (typ. 
3V. RMS at 29 MHz). 

TWO METRE FT22I 
The FT221. The multimode USE LSB, AM, FM, CW (with semi break-in and side tone), 2m. trans- 
ceiver offering the choice of : phase locked VFO or 44 crystal channels, simplex or repeater (600 
kHz up and down shifts), with unique "double push" auto tone burst, mains or 12v. (3A) opera- 
tion,excellent selectivity SSB 2.4 kHz (1.7 : 1 S.F.) or FM 12 kHz. Front panel adjustable VOX 
and mic gain, a calibrator (I MHz!,-¡- 10) I kHz readout and linearity, sensitive squelch. clarifier 
with I RT and IRT with ITT (makes F.S.K. easy). switchable "S and centre zero tuning meter, 
noise blanker, serviceable plug in boards all contained in I lj" (14") x 5" x 1I£", 22 lbs, rigid 
package. 

DIGITAL FREQUENCY METER 
The YC355 counts from 5Hz to 35 MHz. The D model's prescaler extends this 
range to over 200 MHz. The ingenious design offers : a dual range system (pro- 
viding eight digit readout but using only five cold cathode tubes) and operation 
from mains, or 12v. DC, at the flick of a switch. The accuracy offered is time base 
(I MHz crystal (±0.0005% at 25.C, *0.0025%, 0 to 413°C) t I count. Input 
impedance is switchable I Mohm or 50 ohm (B.N.C. socket), construction is on 
double sided epoxy board. Size 8.1" x 3" x I I" (12#"), weight 7 lbs. 

NEW LOW YAESU MUSEN 
H.F. TRANSCEIVERS 
FT75B 120W PIP VXO ... £165.00 
FP75B AC PSU/speaker ... £42.00 
DC75B 12v. DC PSU . £42.00 
FT -101B 230v. AC/ 12c. DC £360.00 
FT-10IEX Economy "101" £325.00 
FT-10IEE "E" less Clipper £360.00 
FT-10IE De luxe ... ... £395.00 
FT200B 10-80M . ... £205.00 
FP200B AC/PSU/Speaker... £50.00 
FT -401B CW/AM/SSB ... £330.00 
FT -401 ORO base station... £310.00 
FT -501 Digital readout ... £375.00 
FP -501 AC/PSU/Speaker ... £55.00 

H.F. TRANSMITTERS 
FL -I01 10-160 m. ... ... £275.00 

ECONOMY TRANSCEIVER 
The FT200B. The "Best Buy" -260W. PIP (A3j, Al) 75W, 
(A3), 80 to 10m. (28.5-29 MHz, 3 other crystals optional). 
Sensitive and selective 2.3 kHz at 6 dB (1.75 : I SF). Solid 
state, stable, linear (readout to I kHz), gear driven VFO. 
100 kHz calibrator, VOX/PPT, clarifier (±5 kHz). Semi 
break in CW with sidetone, etc., etc. The pre mix oscillator 
system used, yields : low spurii outputs on transmit, and 
the good signal handling and low poise capabilityof 
single conversion superhet (whilst retaining a 9 MHz IF 
with high image rejection) and single range VFO stability. 

PRICES (includes FREE Securicor 

._ 
YC355D 

Delivery) (ADD VAT) 
H.F. RECEIVERS VHF TRANSCEIVERS ACCESSORIES 
FR-10IS Single filter ... £270.00 FT2 AUTO FM autotune ... £215.00 SPn01 Speakers £15.00 
FR -10I D 4 filters 214m. ... 
FR-101DS Dig. standard _. 

£350.00 
£345.00 

FT -221 Multimode 2m. ... 
FT -224 FM24 channel .. 

£318.00 
£135.00 

SP'01PB Phone Patch 
XF30A AM Filter ... 

£34.75 
£18.00 

FR-10IDD De luxe digital £425.00 FT -620B 6m. CWIAM/SSB £220.00 
FTC2I2 70 MHz FM ... £190.00 

XF30C CW Filter 
XF3OD FM Filter ... 

£18.00 
£18.00 

REMOTE VFO's Sígmasizer BOR 80th. . £225.00 XF103 CW Filter ... £22.00 
FV50C VFO for FT -75 (B) £39.00 Sígmasizer 200 200 channel £180.00 XF90C CW Filter ... E18.00 
FV101B for IOIB .. . £52.00 FP2AC AC PSU 12v. out. £37.00 XF908 AM Filter .. .. £18.00 
FV200 VFO for FT200 (B) ... £45.00 MMB101 Mobile Mount ... £11.00 

VHF TRANSVERTORS MMBAuto Mobile Mount... £7.50 
TEST EQUIPMENT FTV250B 144 MHz . £115.00 VC75 VOX Unit ... ... £18.00 
YC35DD 220 MHz AC/DC £135.00 FTV650B Modified 70 MHz £100.00 £11.00 
YC355 35 MHz AC/DC ... £105.00 Sig. MMB Sígmasizer Mount £7.50 

LINEAR AMPLIFIERS YO -100 Monitor scope ... £105.00 RFP101 RF Clip FL101 ... £28.00 
YPI50 Power meter ... £42.00 FL2000B 1.2 kW PIP ... £230.00 YD844 Desk Mic. ... ... £16.50 
YC 601 Digital Readout ... £95.00 FL2100B 1.2 kW PIP ... £230.00 YD846 Hand Mic.... ... £7.00 

PLEASE NOTE THESE PRICES DO NOT INCLUDE VAT (8 OR 25%) 
Terms :-Cash with order or credit card holders lust 'phone in tor, if possible, same day 
despatch. Immediate H.P. available for card owners, presented in person, for amounts up 
to £250.00. Holders of current U.K. callsigns (where references have been provided) can 
be speedily cleared or normal H.P. at competitive rates is available. [1111.31111.1 

BARCLAYCARD ®J 
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COMMUNICATIONS LTD. \/I v 17 YEARS OF PROFESSIONAL EXPERIENCE 

SMC - YOUR SINGLE STOP SOURCE FOR: 
HAMTOWERS (Carriage extra) (+ 8% VAT) 
Galvanised lattice loft. sections 30ft. height with climbing steps on 
one face. From : £135 

TELOMASTS (England and Wales. carriage £2) (+ 8% VAT) 

Galvanised steel Telescopic IOft. section with or without rigging. 
30ft.-E16.50 40ít.-[22.00 50fí. -E28.00 

With rigging kits 
30ft.-E34.00 40ft.- £42.00 50ft.-L55.50 

BELCOM LINER TWO. 12v. DC for IOW P.E.P. on Two. Coverage 
of 240 kHz in 24, 10 kHz. VXO channels. 
Liner II £145, RI 15 (PSU) E21, Pre Amp (Not Belcom) £4.35 

MICROWAVE MODULES (all 28-30 MHz i.f., others to order) + 25% 
70 MHz Converter .. £1512 144 MHz Converter £15.92 
70 MHz Conv'r + LO £15.92 144 MHz Conv'r + LO... £16.30 
144 MHz Pre Amp 2 out. £9.04 432 MHz Transverter ... £71.12 
432 MHz Converter ... £18.10 1296 Converter ... £24.00 

RF SPEECH 
PROCESSOR KPI2 

Audio to audio, via 10.7 
MHz, mains powered,' 
illuminated meter, FT -101, 
FT2 plugs suitable all 
phone modes superb on FM. 

Ex Stock in Totton 
£44 p & p 40p 
(+25% VAT) 

HY-GAIN (Carriage paid) (+ VAT 25%) 

HY TOWER 10-80m. 
vert rad. .. L132.00 

I8V 10-80m. Load vert.... L18.00 
12AVQ 10-20m. Trap vert. £25.50 
14AVQ 10-40m. Trap vert. £36.00 
I8AVT/WB 10-80m. Trap 

vert. ... ... ... £52.00 
103BA 10m. 3 ele. ... £35.00 
153BA I5m. 3 ele. ... £44.00 
203BA 20m. 3 ele. ... £87.00 
204BA 20m. 4 ele. ... £96.00 

402BA 40m. 2 ele. .. E 121.00 
TH2 MK I 1 110-20m. 3 ele. £69.00 
TH3 1NR 10-20m. 3 ele. £74.00 
TH3 Ill l 10-20m. 3 ele. £99.00 
TH6DXX 10-20m. 6 ele. £119.00 
HY QUAD 10-20m. 2 ele. £99.00 
DBIOI5A 10-15m. 3 ele. £76.00 
DB24 B 20m13e, 40m/2e £142.00 
LAI Lighting protect .. E17.50 
LA2 Lightning protect ... £3.00 
BN86 I-1 Balun ... ... £9.50 

CDE ROTATORS FASTEX 
SOR I DELIOCKVERY 

IN 
0(25% VA 

Carriage (BRS or Post) Free. Securicor "B" delivery El extra. 
All Rotators supplied complete with control box and instructions. 

AR30 Light Duty ... £25.00 
AR40 Medium duty ... £30.00 
AR33 de luxe AR40 ... £36.75 
CD44 (illustrated) ... £60.00 
Ham 11 Heavy duty £90.00 
Control Cable (8% VAT) 
5 core (AR30/40) per yard I8p 
8 core (CD44/Ham II) per yd. 27p 

G WHIP 
The British Mobile HF Antennas (Carriage 75p) (+ 25% VAT) 

Tribander 10. 15.20 ... £13.53 LF40, 80 or 160m. ... [4.51 
Multimobile 10, 15.20 ... £15.73 MM40. 80 or 160m. ... £4.51 
Flexiwhip. IOw. with base E10.45 F15' 20. 40, or 160 £4.67 
Basemounts ... ... £1.81 Telescopic whips for coils £1.22 

BANTEX 
VHF Mobile Antennas (Carriage 75p) (+ 25% VAT) 

B5á Wave 144 MHz ... £6.30 Trunk Lip Mount ... £5.25 
BGA 4 Wave 2m. s/s ... £8.50 BSU ( Wave 432 MHz ... L5.00 

BGA # Wave 2m. f;g ... [9.00 70, } Wave 70 MHz ... £4.00 

Magnetic Base Mounts ... £8.75 Neocel 
sdadnud 

OPa 

sefr 
m 

rperqer eo 

MOSLEY 
Tri Band (10-15-20m.) Beams (Carriage LI -75) (+25% VAT) 

TA33 Jnr. E 3 ele. 200W £58.00 TA32 Jnr. E 2 ele. 200W £40.00 
Mustang 3 ele. 2kW PIP £75.00 Mustang 2 ele. IkW AM £60.00 

UHF back to back 
Jack Plug =" 2 pole plastic 
S0239 a hole socket ... 
Phono/UHF adaptor 
Jack plug f" 3 pole plastic 

VERSATOWERS (Carriage paid, England and Wales) 
Tiltover Telescopic post mounted ex -stock. The tilting action allows 
ease of maintenance and changes of antennas. The relatively low weight 
eases installation problems. From : £161.59 (+ 8% VAT) 

ALI MASTS (Carriage, England and Wales LI). (+ 8% VAT) 
A/Alloy Telescopic 1.5, 2. 3 metre sections, 6-21 metres from £13.60 
for 6m. to ä2.00 for 21m. 

144 MHz LINEARS RFL 
RF sensing, switchable 
dropout Time SSB, AM, 
FM, CW-12v. DC IOW 
drive, 801, 100W. 
RFA-10-100-HBX £85.00 

(+25% VAT) 
Ex Stock in Totton 

PLUGS, Sockets and Adaptors (P. & P. extra) (Plus VAT) 
PL259 STD. UHF plug ... 48p 

75p 
16p 
35p 
55p 
21p 

PL259A ... 
UHF Angle 
Jack plug f" 2 pole metal 
Phono plastic ... ... 
Phone metal 
Jack plug f" 3 pole metal 

60p 
90p 
24p 
IOp 
12p 
29p 

RF CABLES (Carriage Extra -VAT only 8%) 
RG8/U per yard ... 30p UR39 per yard ... 23p 
UR57 per yard ... ... 34p Economy per yard ... 95p 
75 Flat per yard ... .. 6p T3278 per yard ... ... top 
300 ohm ribbon per yard 6p UR43176 per yard ... 14p 

CRYSTAL FILTERS P & P 20p VAT Rate 25% 

individually supplied with f 6dB, (25dB), 
60dB bandwidths, ripple factor and 
insertion loss. 
Y F I O7 M 600 600 H z. 10.7 MHz ... £ 13.00 
YFIO7M2.4 2.4 kHz , .. ... £12.00 
YFIO7M12 12 kHz ... £12.00 
YF90M600 600Hz 9 MHz ... £13.00 
YF90F2'4 24 kHz ,. ,. ... L1I.00 
YF90F12 12 kHz 
Carrier crystal HC18!U (each) ... [1.50 

JAYBEAM FOR 70 (4m.), 
(Carriage, BRS. 

D5/2M 5 over 5 slot ... E9.00 
08/2M 8 over 8 slot . £12.00 
5XY/2M 5 ele. crossed ... £9.40 
8XY/2M 8 ele. crossed ... LI 1.70 
IOXY/2M 10 ele. crossed £16.15 
5Y/2M 3 ele. Yagi .. L4.90 
8Y/2M 8 element Yagi £6.40 
10Y/2M 10 ele. Long Yagi £12.60 
14Y/2M 14 ele. Long Yagi E16.25 
Q4 4 ele. quad ... ... £9.60 
Q6 6 ele. quad . ... L12.80 
PBM10/2M 10 ele. Para. £14.95 
PBMI4/2M 14 ele. Para. £19.20 

144 (2m.) 432 (70) 
80p (25% VAT) 
D8/70 8 over 8 slot 
PBM 18.'70 18 ele. Para. 
MBM46/70 46 ele. Multi. 
MBM68/70 68 ele. Multi. 
MBM88/70 88 ele. Multi. 
12X7/70 12 ele. crossed 
PMH2/70 2 way Harness 
4Y/4M 4 element Yagi ... 
BEARINGS 
562 (C.D.E. Manufacture) 

COUPLERS 
1 BL15159 2" Jointing 

sleeve ... ... ... 

AEC S.W.R./POWER/FIELD STRENGTH METERS 

£10.30 
£12.50 
£13.90 
£16.10 
£18.50 
£19.00 
0.75 
£7.75 

£3.50 
£2.17 

[2.50 

(Postage and packing 40p. VAT 8%) 
(Calibrated up to 160 MHz and for 
SWR's of 3: I) 
SWR20 (B.R.H.) 50 ohm. 
SWR (±lO%) I.S MHz up. 
F.S. Power 10 and 100W 
F.S.D. (110%) .. TOS 
SWR40 (L.H.), 50/75 ohm, 
SWR (±10%) 1.5 MHz up. 
F.S. ... ... ... £7.80 
SWR50A (T.R.H.), 50/75 
ohm SWR (±5%) 3.5 MHz 
up. Power to I kW (±20%) £9.60 

SOUTH MIDLANDS COMMUNICATIONS LTD. 
5MG - A MEMBER OF THE ARRA 

OSBORNE ROAD, TOTTON, 
SOUTHAMPTON, SO4 4DN. 

Hours of Business : 9-5.30 9-12.30 Saturday 
Telex : Chame ,, 47388 Aerial SMC 
Cable : "Aerial Southampton" 
Telephone : (04216) 4930 or 2785 

Brian Kennedy, G3ZUL, 
Droitwich (09057) 4510 

A Ian McKechnie, GM8DOX, 
G Bridge of Allan (078683) 3223 
E Peter Avill. G3TPX. 
N Darton (022 678) 2317 
T Howarth Jones, GW3TMP, 
T Pontybodkin (035287) 846 
S Mervyn Anderson, GUWWY, 

Tandragee 656 
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Säl DRAKE Radio Shack Ltd 

DRAKE SSR-1 All Solid State 

Synthesized General Coverage 

SUPERIOR PERFORMANCE * MODEST COST * LONG TERM RELIABILITY 

RECEIVERS and ACCESSORIES Prices include VAT at 25% TRANSCEIVER and ACCESSORIES 
2 -AC Crystal Calibrator for 2-C ... £15.00 TR -4C SSB Transceiver .. ... ... E410.00 

2-CQ Q-multiplier/speaker for 2-C ... £40.00 34 -PN B Plug-in Noise Blanker for TR -4C E50.50 

R -4C Receiver SSB, AM, SW, RTTY £380.00 AC -4 115/240v. PSU for TR -4C, T-4XC ... £80.00 

FL250 Filter for R -4C (250 kHz) £38.75 DC -4 I2v. PSU for TR -4C, T-4XC, R -4C ... £92.50 

FL500 Filter for R -4C (-500 kHz) £38.75 M M K-3 Mobile mounting kit for TR -4C £5.00 

FL1500 Filter for R -4C (I.5 kHz) £38.75 RV -4C Remote V.F.O. for TR -4C ... ... £80.00 

FL4000 Filter for R -4C (4.0 kHz) £38.75 FF -1 Crystal Control for TR -4C ... [34SO 

FL6000 
4 -NB 
MS -4 
SPR-4 
AL -4 
5 -NB 

Filter for R -4C (6.0 kHz) 
Noise Blanker for R -4C 
Matching Speaker for R -4C 
Receiver -General Purpose 
Loop Antenna for SPR-4 ... 
Noise Blanker for SPR-4 ... ... 

£38.75 
£51.25 
EI8.75 

£412.50 
£18.75 
í50.50 

TRANSMITTER and ACCESSORIES 
T-4XC SSB Transmitter (see AC -4 above) ... ... 

L -4B Linear Amplifier (inc. Power Supply) ... 
MN -4 Antenna Match Network ... ... ... 

MN -2000 Antenna Match Network -2000 watts 
W-4 RF Wattmeter 2-30 MHz 

£395.00 

£550.00 

£75.00 

£160.00 

£47.00 
SCC-4 
TA -4 

100 kHz Calibrator for SPR-4 ... .. 
Transceive adaptor for SPR-4 T-4XC... 

LIS -50 
£28.00 

WV -4 
C-4 

... ... 

RF Wattmeter 20-200 MHz ... ... ... 

Station Control Console ... ... 

£55.75 

£272.50 
DC Power Cord for SPR-4 £4.50 
Amateur Bands Crystal Kit for SPR-4 £20.00 ADDITIONAL ACCESSORIES 
Time and freq. Crystal Kit for SPR-4 íl7.50 TV42LP Low Pass Filter 100w. E12S0 

MARS Crystal Kit for SPR-4 .. ... £17.50 TVI000LP Low Pass Filter 1000w. fIS00 
Teletype Commercial Kit for SPR-4 ... £15.00 RP -500 Receiver protector ... ... ES4S0 

Aeronautical Crystal Kit for SPR-4 ... £26.25 7072 Hand microphone £13.25 

Marine Crystal Kit for SPR-4 ... ... £39.50 7075 Desk microphone £26.25 

Tropical Bands Crystal Kit for SPR-4 EII.75 Accessory crystals for R -4C, T-4XC, SPR-4... £4.50 
RY-4 Teletype adaptor for SPR-4 ... ... EIO.50 Fixed Frequency Crystals ... ... ... £6.00 
DSR-2 Digital Receiver ... ... ... £1,950.00 Spare Operating Manuals ... ... ... £2.50 
SSR-I Receiver -General Coverage ... ... £225.00 Spare DSR-2 Operating Manual ... ... £10.00 

DRAKE 
SECURICOR * B.R.S. 

* SALES * SERVICE * ACCESS * BARCLAYCARD * HP 

RADIO SHACK LTD GARDENS 
LONDON, NW6 33AY 
Just around the corner from West Hampstead Underground Station 
Telephone : 01-624 7174 Cables : Radio Shack, London, N.W.6 
Giro Account No.: 588 7151 

OPEN S DAYS 9-5. CLOSED 1-2 p.m. 
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Complete the coupon and 
we'll send you 

our complete, new catalogue. 

The new Heathkit catalogue 
is now out. Full as ever with exciting, 
new models. To make building a 
Heathkit even more interesting and 
satisfying. 

And, naturally, being Heathkit, every kit is absolutely 
complete. Right down to the last nut and bolt. So you won't 
find yourself embarrassingly short of a vital component 
on a Saturday evening-when the shops are shut. 

You'll also get a very easy to understand instruction 
manual that takes you step by step through the assembly. 

Clip the coupon now (enclosing a 10p stamp for postage) 
and we'll send you your copy to browse through. 

With the world's largest range of electronic kits to 
choose from, there really is something for everyone. 

SSB Transceiver CW Transceiver 

Including our full range of test 
equipment, amateur radio gear,hi-fi 

t; 
equipment and many general 

4: interest kits. 
So. when you receive your 

catalogue you should have hours of pleasant reading. 
And, if you happen to be in London or Gloucester, call 

in and see us. The London Heathkit Centre is at 233 
Tottenham Court Road.The Gloucester showroom is next 
to our factory in Bristol Road. 

At either one you'll be able to see for yourself the 
one thing the catalogue can't show you. 

Namely,how well a completed Heathkit performs. 
Heath (Gloucester) Limited, Dept. S W-26, Bristol Road, 
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451. 

Synthesised 2 metre FM Transceiver 

rThe new Heathkit catalogue Out now FREE. 
To: Heath (Gloucester) Limited, Dept.SW 26, Gloucester, GL2 6EE. 
Please send me my Heathkit catalogue. I enclose a lop stamp for postage. 
Name Address 

Postcode 

HEATH 

Schlumberger 
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EDITORIAL 
Pollution 

The current national and international concern with the problems of pollution 
covers a wide field-there is even talk of a condition described as people - 
pollution, and we all know what that implies. 
Nevertheless, not yet touched upon are the phenomena which are of considerable 
importance to all interested in radio communication-and those are the many 
ways in which the ether has been polluted, and is becoming steadily more so. 
All over the country, there are overhead power systems, working at voltages 
from 6 kV to 400 kV, spewing out sharsh and causing severe interference over 
wide frequency areas, from LF to VHF. Much of this trouble is due to 
faulty jointing or ineffective insulation, the medium -voltage lines apparently 
causing most of the trouble, because of having been built with insulators not 
suitable for all conditions of weather. 
But there are plenty of other sources of ether-pollution-from the main -line 
electric trains with their shoe -collectors, or pantographs fizzing and spluttering 
against the 25 kV overhead conductors, to next -door's latest electric drill -set 
(complete with accessories) used with great enthusiasm on Sunday mornings. 
Between these two extremes are innumerable rotary machines of every sort, 
size and description, many with dirty commutators of faulty slip -rings; a vast 
display of flashing electric signs; and many millions of cunning thermo or 
relay -controlled devices-all totally unsuppressed. 
The end -product of all this activity is that the country as a whole is subjected 
to a general level of electrical noise which tends to rise and fall as the 
weather changes, affecting telecommunication circuits of all sorts-including, of 
course, the amateur bands. 
This situation tends to get worse and a great deal needs to be done to improve 
the present state of affairs even marginally. It is evident that pollution of the 

ether needs to be looked at just as closely and treated quite as seriously as any 

other sort of pollution of our environment. 
Most of this has been said before-but it needs to be said again and again, and 
repeated with emphasis. While obviously we can never hope for a totally noise - 
free ether, all authorities should have measures in hand to alleviate those 
conditions for which they can be held responsible. The Post Office Interference 
Branch already do a wonderful job in this context, involving much painstaking 
investigation of individual cases-but the point is that the situation should never 
have been allowed to arise in the first place. 

WORLD-WIDE COMMUNICATION 
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COMMUNICATION and DX NEWS 

NO doubt for many of us this month, the preoccupation is with the 
repair of aerials after the gale of January 2, the evening after 

which produced some amusement hearing someone enquiring "Who's 
the only station in the county with his aerial farm intact?"-if that 
was the picture inland one shudders to think of the coastal areas' 
aerial problems in such winds even without the heavy tides and 
flooding. 

However, chez 'KFE, the aerial arrangements all withstood the 
test (though one was a bit surprised at the 28g. Top -Band half -wave 
surviving-luckily the gale was from the South-West which favoured 
its chances); the 14 AVQ which has been up six years waved about 
like corn in a breeze but nothing more, and the others are all indoors. 
And the gale with the accompanying rain did one useful service in 
revealing at last to human gaze a hole in the roof which had for long 
eluded this one's bleary old eye; this gave us reason to latch on to the 
son-in-law and send him aloft for repairs, and to advise him that all 
the 14AVQ radials could be renewed while he was about it. 

The Bands 
Still the sad slide to the bottom of the sunspot cycle goes on; when 

W4UMF says "High Normal" things are tolerable, but when he says 
"Low Normal" (which seems to be most of the time!) the only applic- 
able word, at HF anyway, is "Ugh!" But still things go on, in a quiet 
sort of way, and people with initiative "do things" to their aerial 
systems in the hopes of radiating a compensatorily beefed-up signal 
whenever signs of life are apparent in the favoured bands. And of 
course, down on Top Band and Eighty the evenings are not devoid 
of event for those who are paid -up members of the Order of Boiled 
Owls, that being what they look like next morning! 

Eighty 
The CW end, when the writer inspected it occasionally, seethed 

to be largely its own inscrutable self; as for the Phone section, G3KFE 
just didn't have the nerve to look at it! In terms of QSO's, however, 
it was largely a question of noting that DX was about, but working 
Europeans only, the long-wire being such that its major lobes on 
Eighty all seem to be in the wrong directions, and the DX so weak 
as to be almost uncopiable. 

GW4BLE (Newport, Gwent) makes a welcome return to the scene, 
he having moved QTH with the resulting QRT for all but a year while 
things were sorted out, at least as far as our bands of interest were 
concerned. The planning permission came through in a couple of 
months with no fuss whatever (a bit different to the ado over this at 
the old place!) and now there is a TH3 Mk. III atop a Versatower at 
70 feet, which can be cranked down to 28 feet when necessary, and 
also dipoles strung up inverted-Vee fashion with the apex at about 
60 feet. The 80m. one has not been all that good so far, it seeming to 
prefer U.K. and Europe instead of the low -angle radiation for DX. 
Nonetheless, SSB raised A4XVI, OX300, VEIAIH, VPIBJ, VP9G, 
VP9HX/MM (off CN8), YV5ANS and ZL2BT, with JA's heard, 
long -path, around 0820z but not actually raised. 

G2BY (Wroxall, I.o.W.) remarks bitterly that his earlier prediction 
of more sunspots was indeed premature; but at least it showed faith 
and optimism! As far as Eighty is concerned, the log shows the odd 
CW QSO with "the regulars" but nothing in the way of DX either 
worked or heard. 

G2HLU (Reading) is yet another to return to the fold; for him 
Eighty has been mainly CW although, as he says, he is using SSB for 
about 20% of his contacts but as yet doesn't feel quite ready to apply 
it to the DX chase after so many years of all-CW. Thus, most activity 
was working the regular U.K. crowd, albeit not so many QRP types 
as usual. DX was also looked for, and QSO's made with UA9WS, 
VP2MKJ, XNIKE and EA9EU for a new country on the band. 
Harold collected his second DXCC during 1975 (his first one was as 
ZD4AM), and now has started all over again to go after the new CW- 
only DXCC, which is a bit sad when one reflects that. G2HLU's 
previous efforts were both in fact CW-only! On a different tack 
again, the Trio TS -520 has so pleased him that in 1975 G2HLU made 
more QSO's than in any previous year; and to go with the rig, there 
is now an el-bug-the el -bug has now house-trained G2HLU in using 
it competently, and it is proving to be a pleasure to drive. 

Eighty for G2NJ is mainly the QRP scene these days, as it is indeed 
for so many of us; an interesting one-and a bit of a rarity at that was 
a CW QSO with DL6FU/M who was in Hamburg, time around 
midnight. Another one was G3GET in Sittingbourne, who, it appears, 
has a garden 30 feet square and a mast nineteen feet high; within this 

E. P. Essery, G3KFE 

unpromising constraint, G3GET has 70 feet of wire bent to a triangle 
shape with which he gets out well in accordance with his call; it 
appears that just about anywhere within a radius of 200 miles is 
workable with one watt from an ECO -PA arrangement; although 
G3GET is both modest and truthful when he remarks that a lot seems 
to depend on the chap at the other end of the QSO. 

Nice to hear again from GM3RFR (Baltasound, Shetland) who 
has been launching out and now has five watts to offer the aerial on 
all bands, both CW and SSB, which was used on Eighty to get down 
into mainland GM; Sam is very much of the opinion that we ought 
to run a table based on countries worked with QRP as an incentive 
to some more activity, he himself having so far worked thirty countries, 
mainly on 14 and. 21 MHz. There is also a QRO rig in the shack, 
by way of a Swan 350, with which other DX is chased. 

G3CED (Broadstairs) has a note about the old adage "Its an 
ill wind ... " referring to the Big Blow. It seems that the mast at the 
G3VFA station whipped rather a lot and as a result removed the 
feeder from the Joystick up top and created the necessity for dropping 
the mast completely. As a result, the attempt was made to use the 
Joystick horizontal on top of something -or -other in the shack, with 
which George frankly expected nothing but fruitless calling, consider- 
ing his three hundred milliwatts. Instead he was surprised to receive 
reports of 599 from UK2WAF and 559 from DK7BI on Twenty 
although, as he says, Eighty and Forty may be a different tale-but at 
least this should give some heart to the council tenants and others in 
all -aerials -banned situations. Prior to the gale, George had sent in 
quite a long log, but this time we noticed he had more or less deserted 
Eighty in favour of the HF bands, save for the semi -local ragchew 
type of QSO. 

The note about G5DX/P last time prompted GSDX himself-or, 
rather GI5DX (Holywood) to drop a line and let us know what it was 
all about. Seems he and his XYL were summoned for "domestic 
duties" when the third grandchild was due to make an appearance; 
having arrived, he was dismissed to play with his radio while the distaff 
side got on with the more important business-said important 
business duly arrived and already has ORO lung -power (though may- 
be not quite T9x?). Anyhow, the gear was the 62 Set in a Maxi, 
either to an inverted-Vee or a very low end -fed 66 -footer, from a site 
at the side of the road about 7 kilometres NNE of Ponteland, 
Northumberland. Three photographs were enclosed-sadly not 
contrastly enough to reproduce-showing the gear as it was set up 
on a previous (similar) occasion; interestingly enough, the station then 

... he'd get better reports if he 
used an AT U ... " 
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The well-equipped station of Archie 
MacConnachie, GM4ECL, 24 Meteor 
Row, Leuchars, Fife, who was 
licensed in May 1975 and has gear 
for all bands-and a Morse kev as 
well as a microphone ! To check it 
all out, and himself, he spent the 
whole Christmas holiday on the air, 

working 42 countries. 

was at the site of a Roman signal station at Vindolanda on 
Hadrians Wall, where a call was received from G3TWG. 

Forty 
Things still seem to be happening on this band, though few people 

write about their goings-on. It is very noticeable at G3KFE that 
when the Top Band end -fed half -wave is energised on Forty, it yields 
far less in the way of DX CW signals than the 14AVQ even when the 
latter has only one radial operational for Forty; indeed, the L/W could 
be said to be utterly useless on this band for other than European 
QSO's, and even then not at good strengths; the feed point of the 
14AVQ is at the same height within a couple of inches as the span 
of the end -fed, which latter runs East-West as near as makes no odds. 

G2HKU (Sheppey) is still building gear-however, Ted did find 
some little time on the air, and on Forty there was a CW contact 
with YVIAVO. 

GW4BLE hasn't worked anything on Forty for the very simple 
reason that he hasn't operated the band! The problem here is with 
the inverted-Vee, of which the balun is playing up and producing 
a 2.5 : I VSWR-naughty! However, a listen round on a couple of 
mornings just before Christmas showed JA's with fair signal strength 
at about 0745. long -path. 

For G2HLU the only activity mentioned on the band was during 
the Spanish contest, during which the EA's were notable for their 
massive absence. However some EA8's were hooked, plus EA9EU 
for a new one on both Eighty and Forty. 

G2BY found that, by and large, conditions have fallen off rather 
badly on 7 MHz, although early -morning activity raised JA, W6, W7, 
VK and ZL, even though their signal strengths were down. 

One-Sixty 
One minor snag about the Trio rig at G3KFE is the lack of Top 

Band, although there is a QRP job on the operating table and an 
Eddystone 888 to receive the signals with. An interesting sidelight 
on that old black -box is that at the local Club, for December, the 
writer and G8AZM did a demonstration of receiver alignment using 
'scope, marker generator, counter, and laboratory signal generator. 
We were able to show the response curve and the sensitivity of the 
888. The IF's had been "tweaked up" for maximum selectivity by 
ear at some time in it's life (nothing of any consequence has been done 
to it for ten years since it has been at G3KFE!) and we opened it out 
to within a cycle or so of the curve shown in the data -sheet for the 
receiver, and then checked the sensitivity-and found it better than the 
claimed spec. for the receiver when new. That is not bad for a receiver 
which is probably about twenty years old and equally probably had 
no fundamental re -alignment since new, but which has had as hard a 
thrashing as any receiver can be expected to get in the shack of an 
active amateur, throughout those twenty years. Anyhow, that is the 
rig at 'KFE, along with the end -fed half -wave, although thoughts are 
going towards VFO control for the little rig, and a direct -conversion 
receiver to run off the same set of dry batteries-a sort of 
"separates" version of the HW-7, in fact. 

G2HKU reports CW contacts with DK3YD, DL7QIA, DL8AX, 
EI9BG, GM4DGT, GW5TW, HB9AOD and OKIJJ, while SSB 
yielded the usual QSO's with PAOPN. 

On now to G3ORP (Maidstone) who stuck fairly solidly to 160m. 
and makes some comments on the "DX Window" as seen from the 
U.K. end. As Peter says, our transmitting area of 1800-1806 kHz 
is getting a little bit fraught; there is an AO signal on 1801.7 kHz, and 
S9 plus RTTY on 1804 kHz, leaving 1802-1803 as the clear frequencies 
with, occasionally, 1801 and 1805-1806 as possibles. It does seem as 
if those W's with clean signals, stable, good fists and the ability to 
measure their frequencies accurately, also have the happy knack of 
sending just at the right moment on a clear channel, which is fine; 
but many of the newcomers on the U.S. side-and there are a lot of 
First-Timere this year-are getting on with homebrew transmitters 
or transverters, which are either pulling badly or chirpy -0.047 µF 
capacitors on HT and heater lines would be a help here, as the usual 
1000 pF is not enough for Top Band; and for the transverter wallahs, 
enough selectivity at the injection frequency to ensure one radiates 
all the RF on one frequency is a help! By way of actual QSO's, Peter 
worked WI. W2, W3, W4, W5, W8, W9, and WO, VEI, XJIASJ, 
XJ1 MX, and around 0620 on December 31 heard PYIRO, HKOBKX, 
HP2, YNI, and about a dozen others but couldn't raise a peep out 
of 'em. 

A last report for some time comes in from G4CBQ (Derby), this 
being due to the return to Southampton and matters academic (which 
means getting prepared for those darned exams.). The 50 -foot mast 
stayed up through the gales, with just a little bit of a wobble in the 
top section even though previous guying arrangements had seen a 

kink develop in the Big Stick from lesser winds. Down below there 
is a home-brew CW/SSB transceiver but now, alas, no second receiver 
for split -frequency working, the HA -350 having been sold. In addition 
there has been a holiday job involving working nights, and so the 
operating sessions have been either 0530-0730, or midnight to 0230z 

Prior to the second receiver departing, the former times found XNIKE. 
XJ1ASJ, W8LRL, W8IJI, WB2URU, K8CCV and K1PBW, while 

the small -hours sessions managed K1PBW, DL2AA/WI, W1HGT 
and WI BB. all these being on CW, while a lone SSB contact was with 

K1PBW who was a solid 59 while G4CBQ was struggling to get his 
"gen" over. Since the receiver went, such goodies as YNI have been 
heard but not, of course, worked, using the transceiver receive section. 

A new correspondent to the Top Band scene is GW3WMY 
(Cyncoed), who offers a nice first entry to the Counties Ladder; 
Steve is on with a K.W. Vanguard, ten watts of AM or CW, into 160 
feet of wire, end -fed, averaging about fifteen feet high-it begins to 
look as though the 1976 running is going to be made, as it was last 
time, by someone who would appear to be under quite a handicap- 
and that should surely encourage the majority to "have a go." 

Since his picture appeared, GM3YOR (Kirkcaldy) has had to take 
a deal of good-natured ribbing about it. As a matter of fact, what 
was shown was not just the mobile set-up but was the actual operating 
position used by Drew and G3OLK in the Western Isles last summer. 
Top Band saw contacts with EA8CR on both CW and SSB, while the 
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key managed DJ6QT/CT3, W8LRL, W1HGT, K1PBW twice, 
W1BB, W2DEO, XNIKE, XJIASJ, WA8IJI, VEIAXT and WB6YB/ 
VEI. 

Ten Metres 

Sliding now from the lowest frequency to the highest, 28 MHz 
has, naturally enough, been a little "flat" as a DX allocation. 

G2BY didn't strike lucky at all-although he checked the band 
on occasion, he didn't hear a thing beyond the receiver hash, which 
one has to admit is not DX! 

GW4BLE was a mite luckier as his looks managed to coincide 
with bouts of short -skip. W8DMY and WB8BNV were both a true 
meter S6 on the direct path during the ARRL I0m. contest, and W2, 
W3 and W4 were heard weakly, calling ZS stations. 

We hear that OZ5KF checked Ten during the Aurora event on 
January 10; Ten was wide-open from 2200 through till OlOOz, during 
which time 42 QSO's were made, 35 with U.S.A. although no W6 
or W7. This is a very interesting item, indicating that when the VHF 
boys have their alerts, some of the HF gang should also be brought 
into the system, to check whether the ten -metre band also displays 
any form of anomalous propagation like this. 

Odds & Bobs 
GM3YOR mentions that he may do another trip to the Highlands 

and Islands later on in 1976, and he would therefore like to hear from 
anyone having marked preferences for any particular area-drop 
Drew a line direct, QTHR. 

We mustn't forget to mention the CQ WW WPX Contest over the 
48 hours of March 27-28. If you enter as a single -operator you can 
only be on for 30 hours, the remaining 18 hours being taken in up 
to five periods, clearly marked as such in the log. All bands, Top 
to Ten, SSB only allowed, and the contest exchange is to be RS plus 
serial number starting from 001, going onto a four -digit serial number 
when you pass the first 1000 contacts. Now points: Between stations 
in different continents, three points on 14/21/28 MHz, and six points 
on the low bands; between stations in the same continent but a different 
country one point on 14/21/28 Mira, and two on the low bands unless 
you are in North American continent in which case you count them 
as respectively two and four points. Stations in the same country are 
permissible for multiplier but not for ()SO points. The multiplier is 
the total number of different prefixes worked, saving that for this year 
only the American Bicentennial prefixes (AAI, AB2, and so on) will 
each count for two multiplier points. Final score, OSO points times 
multiplier. Apart from the usual, very fine, trophies for the various 
continental and World winners, there is thought that this year, if 
enough Club entries are received, there may well be a special trophy for 
a Club award. Use the CQ Magazine official log sheets if you can get 
them in time, or alternatively make up your own at a 40 QSO's per 
page. Contest log forms, and entries, the latter postmarked May 10 

9V1SN, Michael Farmer, of Singa- 
pore, is from Fishponds in Bristol, 
and has been serving in the R.A.F. 
for 15 years, his work being con- 
nected with the maintenance of radio 
and navigational aids. During his 
service, as well as Singapore, he has 
had postings to Masirab, Cyprus 

and Gan. 

latest, go to CQ WW WPX SSB Contest, 14 Vanderventer Avenue, 
Port Washington, NY 11050, U.S.A. 

Incidentally, these 1976 U.S. prefixes are being used as a base for 
an Award by CQ in connection with the WPX game. Work 200 
stations using the special Bicentenary prefixes, among which there are 
at least 35 different ones. All the gen from the WPX Award Manager, 
Bernie Welch, W8IMA, 7735 Reedbank Lane, Dayton, Ohio, 45424, 
U.S.A. 

G2HKU notes that this year for some reason there has been a 
drastic change in the morning ZL skeds; every morning this winter. 
N. Island has been better than S. Island. For example, ZLIVN 
comes through at 0800, but nothing is heard of the South Island 
ZL's on the sked till 0820 or later, and even then the signal is weak 
by comparison. An odd effect, indeed. 

G3IAD's station appeared last time, and Neville now is pleased 
to be able to report that he has received the first European WAS 
on Slow -Scan TV, duly endorsed as such; and as if the WAS is not 
enough to be going on with, the SS/TV Countries score is up to 98, 
so, who knows, within a short time G3IAD may well be the first 
SS/TV DXCC in Europe. 

Addicts of The Box may have Iooked in on "Nation -Wide" on 
January 5, and seen G3SCW featured, at his home which once was 
Tavistock North Station-he was station -master when it was opera- 
tional-and showing his radio station. Ron Hooper, G3SCW is 
quite an active type not just on the air but in other Amateur Radio 
activities. 

G3YRR (Grimsby) has been silent for quite a while now thanks 
to the QRM from the Salt -Mines, but he did sneak up to the shack 
and have a dust -down of the Swan 500, and made the shack more 
habitable by throwing out lots of old components, old 78 recordings 
and an old TV, plus much paper music; Twenty was found to be 
dead (not really surprising at 2030) but Charles was foxed by a 
weird noise occurring at regular intervals up the band; from the 
details he gives it sounds rather as though someone has bought a 
colour TV locally which has a strong line-timebase output! Ì -lard 
luck indeed to be landed with one of these; perhaps the proper 
answer would be for each and every licensed amateur and SWL in 
the country to write to his MY. calling for stricter standards to be 
enforced on TV set-makers-our own standards are abysmal by 
comparison with other countries. 

Anybody know anything about Rockall, asks WA4W ME,%DAI V H, 
who rather fancies the idea of mounting a DX-pedition there, parti- 
cularly if it could be shown to be eligible as a new country for DXCC 
purposes, there being a whisper going round that the "governing 
authority" may have changed sufficiently to make this a possibility. 
If you have any knowledge which could help to add to the store, on 
any relevant aspect of Rockall, please contact Hugh G. Vandegrift, 
via Aircraft Division, Hqs. USAMME, APO New York 09052, 
U.S.A. If there is sufficient interest and the criteria can be met, Rockall 
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Meetings at the Torbay Mobile Rally 
were (left) G3NOF and G4CXM, 
both well-known to CDXN readers 
as keen_exponents of the_DX art. 

may yet be activated. (One slight snag might be that the only way to 
land on Rockall is by helicopter! Editor.) 

Among all the references to QRP activity in this piece, we don't 
seem to have found space recently to mention that the QRP chaps 
have got together into the G-QRP Club, with G3RJV as the "spark - 
plug"- at the last count 176 members were on the books, which is 

really quite something. If you are interested in QRP, or even just 
home -brewing gear, this is the Club for you, so get in touch with 
G3RJV at 8 Redgates Court, Main Street, Calverton, Notts., (not 
the 1976 Call -Book QTH). By the time this comes to print, G3RJV 
may well be kitted up with the Big Aerial for which he is aiming, but 
meantime, he is having fun, just like G3CED, with QRP into a Joy- 
stick, and getting out to his satisfaction on Eighty. 

Fifteen Metres 
For most of us, 21 MHz is really only to be considered as of any 

use at weekends; this because it is usually dead by the time we can 
expect to have reached home, fed, and sneaked off into the shack. 
However, this is not to say one can't, on occasion, find the odd item 
of interest. For example, G2BY managed only to work the first -hop 
stuff, into Europe, with nary a contact worth calling DX. 

On the other hand, G3CED got his 300 milliwatts into Atlanta, 
Georgia (K4JFF) using the Joystick, WIECA in Boston, 9H1CH, 
WITW, WIAZK, ZE8JN and the usual crop of Europeans, largely 
as a result of his different operating times. 

GW4BLE offers some odd assorted W's, plus a new country in 
YSIJWD, who was 59 one afternoon. 

The aerials at GM3RFR are a little more ambitious than most 
of us can run to in the way of acreage, with phased verticals plus a 

rhombic; the QRP CW produced CT, DL, LZ, HA, W, and EA, 

while low -powered SSB gave LZ, DL, HA, UA3, YU, UB5, CT3 

and ISO. Sam is the only G station known to the writer who uses 
QRP Phone to any extent on the HF bands. 

The activity at GM3YOR has been generally lower over the 
recent past, what between Christmas and New Year, not to mention 
other matters, but the odd look was taken at most bands, with 21 

MHz CW showing W8TFB. 

Now Twenty 
This, of course. is where we find most of the action, as always, but 

even here things have not been exactly brilliant. Those who have 
either WCDXB or Geoff Watts' DXNS drop through their letterboxes 
each week will be able to confirm that when the propagation forecast 
for a given date says "Low Normal" the word low should be in 
capital letters, with "High Normal" just a shade better! 

We have already commented on G2IiKU's ZL skeds and the odd 
way the propagation has been behaving; nevertheless, ZL1VN, 
ZLIAAE, ZL3RS and ZL3SE were all contacted on SSB at sked 
times. 

Twenty was poorer than Fifteen in the view of G2HLU; Harold 
at least found the odd European and South American on 21 MHz 
but. 14 MHz was distinctly uninteresting. 

It was pretty poor, too, for your old scribe, as far as Twenty went, 
so much of the time was spent with the TS -520 just listening at the 
CW end, the while contriving a rather complex set-up of switchery to 
enable all bands to be covered at the flip of a switch, and so arranging 
things that the same switchery permits the 888 to be automatically 
available for split -frequency operation on the HF bands, or with the 
Top Band QRP, without any changing over of plugs and sockets at 
the operating position. The next step is to consolidate the same 
position as far as the HF aerials are concerned so as to be able to use 

beam, or vertical, or long wire without fuss, there being at the moment 
two ATU's to cover this requirement so that one has to recall which 
of the "matched" aerials one is on, as well as to remember to detune 
or ground the unused ones. 

G2BY found the early mornings pretty punk, but late afternoon 
was much more like it, with W6, W7, JA and ZS; although the W7's 
were around S8 both ways, generally the noise level on the band was 

very high. 
GM4DZX (Glasgow) drops a line with some QSL addresses of 

stuff heard and worked on Twenty; he has an FT-DX500 to a ground - 
plane with which he rang the bell with VQ9, CT2, TU2, 9K2 and 
EL8. Of the QSL addresses more anon. 

It was rather a coincidence that G2DRT (High Wycombe) should 
read our note about VP2EEA last time; he went straight out into the 
shack and worked VP2EEG! 

VP2EEG, along with 9HIR, fell to the GM3YOR sideband, while 

CW managed to cope with PYIHQ; Drew now has a total of 65 

countries up in 1975 which is fair going considering his late start at 

HF activities. 
Twenty for GM3RFR is a matter of either a long-wire or the 

rhombic, and with this as the "exhaler" powered by five watts or 

less, CW managed YU, DL, G, HA, UB, W, ON, SP, UR and UA, 

while SSB accounted for I, LX, F, DL, HA, HB, UB, UC, OX and 

LZ. This brings up an interesting question-could a G contact from 
Baltasound in truth be called short -skip? A look at the map and 
some rough work with a ruler suggests the distance from this 0TH to 
Baltasound is 750 -plus miles which would be normal first hop for any 
mildly high -angle radiation-this U.K. is bigger than one thinks at 
first! 

Twenty was where GW4BLE spent most of his operating time, 
particularly over the holiday break. The operating pattern was to 
have a session around 0830-1000, an hour or so at noon, and then 
have a dabble in the evenings up to around 2000, by which time the 
band was generally dead. Most of the soff worked ..-u to al.. Ceraret 
and South American areas, plus W/VE, and the morning ZL¡JA's. 
QSO's were obtained with CX7BV, FG7TD, FG7XE, FR7BE, 
FM7AQ, HK4DEG, long path JA's, PY's, PZIAR, TI2CAP, VPIBJ, 
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VP2DM, VP2KF, VR4DX, YSISC, ZLI, ZL2, ZL3, 8P6CC, 8P6FU, 
9Y40K, 9Y4VP, PJ2CW, KC4AAC, TG9QK, YN1MAB/VP9, 
YNIWB and KP4EBQ; the FM7 and the VR4 were both new 
countries to go on the list. 

Then there is G3CED and his flea -power; George rang up dozens 
of QSO's on Twenty, both before and after the Big Blow which knocked 
his mast out of action. To this writer the amazing part of the G3CED 
loggings (he sends Xerox copies of the pages in each month) is that 
with such a set-up as his, he is able on occasion to callCQ and get 
people to come back, rather than calling other CQ-ers himself; and 
also the fact that the log timings show long ragchews of up to an 
hour on CW-one would have thought the tiny signal would have 
drowned under QRM from one of the Clots who abound on the band 
long before one could complete a long natter. 

G3YRR does not record a QSO on Twenty, but he does mention 
a certain Grimsby cabbie who stops him every so often and says, 
"Did you know the VK's and ZL's were good this morning" to which 
the reply would probably be at least pale pink! 

QSL Addresses 
G2DRT offers VP2EEG, via W31INK, while GM4DZX mentions 

A2CBW, to DK3KD; CT2BB, to WIEP; CT4AT, to W1YRC; 
EL8O to OE6MWG; EP2FR to W3YMB; FC2CH to DK4EB, 
HP1KC to WOGX; HZIAB to DJ9ZB; PZ8DR to P.O. Box 396, 
Paramaribo; TU2FI to P.O. Box 1745, Abidjan, Ivory Coast Republic; 
VP2SV to K3GYD; VP2LBR to K2IGW; VQ9Z to WA6HNQ; 
6Y5GB to VE3GMT; 9K2DR to P.O. Box 2, Kuwait; and 9Y40K, 
K. Barkley, P.O. Box 714, Port-of-Spain, Trinidad. 

A Look at the Future 
From 2100z on February 1 to 2359z February 8 PY7P0 and 

PY7BXC will, all being well, knocking off the contacts on all bands 
from Fernado da Noronha -all CW, 25 kHz from the lower band - 
edge saving on Ten where they will be around 28100, listening 5 kHz 
up the band. There is the possibility of some 160 -metre operation if 
the old Viking can be carried within the weight restrictions. 

Papua/New Guinea will be represented on all bands over the 
February 13/14 period, signing P29PNG on CW and SSB, for some 
sort of special -event activity. 

The Tavulu operation by Lloyd and Iris Colvin will almost cer- 
tainly have been secured by now, so if you haven't worked them you 

will have to look out for VR8A on Eighty. The earlier VR1Z for the 
same area, activated by the Colvins during December, made some 
4000 QSO's. Cards for the VR1Z and VR8B operations go to Yasme, 
Box 2025, Castro Valley, California 94546, U.S.A. 

Some there be who have indicated Bouvet activity, by way of 
"3Y1DX" and "3YIBL" signals -the indications are that both are 
true-blue (stinkers) Likewise Phoney Phred seems to have been 
signing "W6UADIYI." 

Look out for some action from South Georgia late in February; 
VP8MS and VP8OT should arrive around that time. All through 
the month you can keep an ear lifted and flapping for any signals 
from Niue, although it may have happened before this reaches 
you. St. Brandon looks possible for March or April, the spark -plug 
on this one being 3B8DA; indications are that it will be a 14 -day 
affair. Baja Nuevo may also appear during the Spring. 

Further ahead -a year ahead, in fact -is the likelihood of a 
DX-pedition to South Sandwich, for which the support of the Argen- 
tine Navy would be necessary. This plot looks quite healthy at the 
time of writing. Meantime, you may have heard LU2XR, on Thule, 
the operator being LU5ADUIMM of the ice -breaker San Martin. 

VQ9HCS is for the time being, at least, more or less history; a 
hurricane practically removed Astove Island, levelled the VQ9HCS 
home and set fire to it and sent Harry back to Mahé in consequence. 
A sad business indeed. 

If you should happen across a VU7, remember the prefix covers 
Andaman, Nicobar and the Laccadives; VU2ANI is now on as 
VU7ANI and we also have noted VU7GV, both operating sideband 
on Twenty. 

Finally, we hear that the Venezuelan Club have raised a protest 
formally with ARRL regarding the station signing YV8AL/YVO 
from Aves. Basically, their contention is that the YV8AL call expired 
back in 1960, and no authorisation from their Ministry of Tele- 
communications has been given either to reactivate it, or for any 
operation from Aves Is. since the YVOAA event back in January 
1973. We have no news of any reaction from ARRL or anywhere 
else at the time of writing. 

Conclusion 
That's it for this month again; deadline for February will be 

February 10 latest arrival, addressed as ever to: "CDXN," SHORT 
WAVE MAGAZINE, BUCKINGHAM, MK18 IRQ. Adios, amigos! 

The new Redifon "Sealand 66" can 
be operated as main equipment on 
deep-sea ships. It is fully solid-state 
and an additional feature is a local 
distribution system enabling crew - 
members to make their own shore - 

calls by VHF. 
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R.A.E., Q. & A. 

SUBJECT No. 765, MAY 1975 - 
ANSWERING ALL QUESTIONS 

THE Radio Amateur's Examination, 1975, May 
paper (Subject No. 765. City & Guilds of London 

Institute) was, as usual, a combination of the "old 
faithfuls" and the inevitable odd and unexpected break- 
ing of new ground. However, that was no reason why the 
well -prepared candidate should, as they say, come un- 
stuck, this being so, may we offer a few points on failure, 
in the hope that candidates will thereby save themselves 
toil and tears. 

First, and very important, the more so for the chap 
who has not taken an exam for twenty years, orfand has 
a working environment wherein it is seldom if ever 
necessary to resort to putting words on paper, is to make 
sure what you write down says the same thing as what 
you mean to say. One can just hear 30,000 snorts of 
derision! But it happens! Consider this answer, given to 
the writer on this very day by a candidate for the Decem- 
ber 1975 exam. The chap concerned is a design draughts- 
man and nobody's idiot-but in answer to the question 
"What is a permanent magnet?" he wrote down that 
"A permanent magnet is a material that is naturally 
magnetic." Soft Swedish iron, used for relay cores is 

most definitely naturally magnetic, but it isn't a per- 
manent magnet. What he meant to say was that a per- 
manent magnet retains magnetism after it has been 
magnetised-a very different statement altogether! 
Again, in answer to the question: What is an electro- 
magnet, he came back with this-"A piece of metal 
which, when a current of wire is passed through it 
becomes magnetic." He could make a fortune-he's 
made copper wire magnetic! What he meant to say was 
that the coil of wire wrapped round the iron core incudes 
magnetic effects when a current is passed through the 
coil-again a sight different! And-this is the vital 
point-careful questioning of the chap by the writer 
made it quite clear he had the right idea in his mind at 
the time he wrote the words down on the paper! 

Here we had a chap who lives in a "high-technology" 
scientific environment and earns a living by precise 
thinking-how much harder can the problem be for the 
chap from the shop floor or the unskilled man or woman; 
and yet they often can be heard on the air having obtained 
their ticket and by implication passed the exam: How 
so ? 

Some have a natural flair for putting words to paper 
which they didn't (and maybe still don't) know they 
had. Others are plain lucky, but the majority realised 
they had a problem and set themselves to do something 
about it, by writing 20 -minute answers to lots of questions 
which their friends "marked" for them, or which they 
gave to the course instructor to mark, or which they 
compared with the truth as written in the "good book" 
in their possession. Whatever way, they were, maybe 
without realising it, practising the art of saying what they 
meant to say. 

And all this is not to say that your spelling and syntax 
must be perfect. Far from it-so long as it says what's 
in your mind to say and it ain't ambiguous! 

What else? Preparation, of course. Adequate 
revision. Enter the examination room fully equipped 
with gear that can last the course-the guy who's pen 
dries up half -way and hasn't brought some more ink 
deserves to fail. 

Try and relax, and to be fresh and alert when you 
arrive-early, of course. Fill in the front of the answer 
book, and when the battle starts spend a few moments 
sorting out the easiest question regardless of where it 
lies in the paper-you can answer the questions in any 
order. Tackling the easy one first gives you time to gain 
confidence and get your second wind after that initial 
(everyone gets it) reaction of "Blimey, there's only one 
question I have a clue about!"-which is just panic. 
Answering that first question gives time for panic to 
subside naturally; once you are "stuck in" you forget 
your fears in concentrated effort. 

Answer the exact number of questions you are 
required to, in each part; and if you make crossing -out 
anywhere do so with a single line so the crossing -out can 
still be read, lest there be a clue for the examiner and 
a mark picked up underneath the crossing -out! 

Finally, ten minutes to dot the i's and cross the t's. 
Then hand your effort in, and pray! 

RADIO AMATEUR'S EXAMINATION, MAY 1975 

This examination is divided into two parts; failure 
in either part will carry with it failure in the examination 
as a whole. 

Each question in Part I carries 15 marks; each question 
in Part II carries 10 marks. 

Answer eight of the following ten questions as follows: 
Both questions in Part I and Six questions in Part II. 

Part I-Answer Both questions in this part. Each question 
in this part carries 15 marks. 

Q.1. (a) State the three purposes for which 
an amateur sending and receiving station may 
be used, 
(b) State four types of emission or message 
which may not be sent by or from an amateur 
station. 

Answer I 
(a) (1) Reception of standard -frequency service 

transmissions. 
(2) Reception or transmission of third -party 

messages at the request of and for the St. John Ambulance 
Brigade, the Red Cross or the Police, in connection with 
disaster -relief operations or exercises in this context. 

(3) Communication with other amateur stations. 
(b) (1) Spark transmissions. 

(2) Messages of a grossly offensive, obscene or 
indecent nature. 

(3) Broadcasts to amateur stations in general. 
(4) Signals not having a satisfactory method of 

frequency stabilisation. 

Q.2. (a) What are harmonies of a radio 
frequency emission? 

(b) Why is it important that they be sup- 
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pressed as far as possible? 
(c) Describe carefully, with the air of dia- 

grams, four measures which can be taken in the 
construction and installation of an amateur 
sound transmitter to reduce harmonic radiation 
to a minimum. 

Answer 2 
(a) Harmonics of a transmission frequency are 

multiples thereof, i.e., the second harmonic of a 7 MHz 
signal is at 14 MHz, the third harmonic at 21 MHz 
and so on. 

(b) Harmonics of an RF signal can and do cause 
interference with reception by other services or receivers; 
the situation is complicated by the fact that some harmo- 
nics of an amateur transmission may lie outside the 
amateur bands, and into some other service band, 
e.g. the second harmonic of a 21 MHz signal is at 42 
MHz, in the passband of a Channel I TV transmission. 

(c) (1) Careful screening of the transmitter, and in 
particular the PA stage into its own compartment, with 
RF only allowed to excape through the (usually coaxial) 
aerial socket. See Fig. 1A. 

(2) Operation of the transmitter into a properly 
matched transmission line, to enable, 

(3) Installation of a low-pass filter (which works 
best in a matched transmission line) in the output of the 
transmitter. See Fig. 1.B. 

(4) Provision of anti -parasitic stoppers in all 
stages of the transmitter needing them, and certainly in 
the PA. See Fig. 1.C. 

Note to Candidates: Two more measures which could 

rirRFout 

(al PA Stage Screening 

Tx 

have been mentioned are (a) Neutralisation of the PA, 
and (b) the provision of RF key -click filtering and over - 
modulation indication. See Fig. 1 D, E. F. 

Part 1I-Answer any Six questions in this part. 
Each question in this part carries 10 marks. 

Q.3. (a) Describe a variable capacitor suitable 
for use as the tuning capacitor in an HF tuned 
circuit. 

(b) What are the differences between a tuning 
capacitor for a variable frequency oscillator 
and that for the tank circuit of a power amplifier 
stage. 

Answer 3 
(a) See Fig. 2. In a metal frame are fitted the stator 

plates, suitably joined together but all insulated from the 
frame. The rotor plates are fitted to a shaft rotating in 
a bearing in the frame at each end; one end of the shaft 
protrudes from the frame to enable it to be coupled to 

Fig. 1, to go with Q.2. (A) shows a pi -network PA, using 
a 6146 or similar valve. HT feed to the RF choke should be 
screened and decoupled as it passes through the chassis, 
under which the grid components would be mounted. (D) 
This is the capacity -bridge, the only convenient method of 
neutralising a pi -net PA. C is about 500-1000 pF, Cg -a and 
Cg -c are the valve capacities, and Cn the neutralising con- 
denser. (E) shows cathode -keying of a valve stage. L is 
a low -resistance 1-5 Hy. choke, RI 250K, R2 100 ohms, Cl 
0.5-2.0 mF, adjusted by test, C2 1000 pF. L is adjusted for 
"rise time" and Cl for "fall'. (F) Showing the principle 
of obtaining the trapezoid pattern on a 'scope having X and 
Y plate connections. The pattern at 1000 modulation is a 
cone on its side. For less than 100% the cone is truncated, 
and for over -modulation the cone develops into a spike. 

75 ohm coax 

75a 
Low-pass 

filter 

1:1 VSWR 

(b) Installation of Low-pass 

ATU 

Valve envelope 

Anode cop 
To -' 

PA tank 

L. 4-6 turns 

Iter Ic' Anti- paras,t,c -stoppers 

RF repot 

R = 10-100 

(d) Neutralising a pi -network PA 

Fig.l 

(e) RF key -click filter if) Over -modulo on ndicator using oscilloscope 
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Stator plates insulated Spacer 

liunlinÍl 
111111111111 

Rotor shaft and 
plates earthed 

Ceramic or metal 
end plates 

Fig. 2 Construction of a variable capacitor 

Fig. 2, to go with Q.3. The essential details of a variable 
capacitor are shown, consisting of a set of stator and rotor 
plates, along a shaft, with the two sets insulated from one 

another. 

a knob or shaft coupler, and the shaft is solidly grounded 
to the frame of the capacitor by some spring mechanism. 
The frame itself is normally grounded to the equipment 
chassis by its mechanical fixings; the stator plates have a 
solder tag provided, so fitted as to obtain the connection 
without earthing the stator plates. The size and shape of 
rotor and stator plates and their number is determined 
by the maximum capacitance and the "law" desired, 
consistent with a spacing between plates suitable for the 
voltages involved. 

(b) For a VFO capacitor, one would look for a design 
having brass rather than aluminium plates, of robust 
design such that neither stator nor, particularly, rotor 
plates can vibrate unnecessarily; other things being 
equal, a design where the end plates of the frame are 
ceramic would be preferred, and having tags conveniently 
placed to enable good solid connections to be made both 
to the stator and the rotor without placing reliance on 
chassis -fixings. On the other hand, the prime considera- 
tion in the transmitter PA tank would be that the capacitor 
should have adequate plate spacing for the full voltage 
impressed across it, AC peak -to -peak plus DC; and that 
for a multi -band arrangement, the maximum and 
minimum capacitances are suitable. A further considera- 
tion is that the capacitor will have very heavy circulating 
currents, and hence should be of materials which can 
cope with this. 

Q.4 (a) In describing an alternating current 
circuit what is meant by (i) frequency, (ii) cycle, 
(iii) Root Mean Sg lare (RMS) Voltage? 

(b) Describe how an e.m.f. is induced in a 
loop of wire rotated at a constant speed in a 
uniform magnetic field. 

Answer 4 
(a) (i) The rate at which an alternating current 

repeats itself, usually measured in hertz, where the 
hertz equals one cycle per second. 

(ii) A cycle of an alternating (repetitive) wave- 
form is one complete wave form; for example, for a 
sinewave, from 0 to 360 degrees. See Fig. 3A. 

(iii) The RMS value of an alternating voltage 
is the equivalent DC voltage. For example, household 
mains of 240 volts (the power company quote the RMS 

value) applied to an electric fire, will give the same 
amount of heat as 240 volts DC. Root Mean Square is 
the method of obtaining this equivalent mathematically 
for a sine -wave form; RMS volts are 0.707 of the peak 
voltage, and thus the peak -to -peak voltage is 2.828 
times the RMS voltage. 

(b) See Fig. 3B. Induction of an e.m.f. into a length 
of wire is achieved by causing the wire to thread through 
a magnetic field by its movement, or alternatively to 
cause the magnetic field to move relative to the wire. 
The effect is found to be proportional to the strength of 
the magnetic field and the rate of movement of the wire 
relative to the field. 

Turning now to the end view shown in Fig. 3B, 
we may notice that the rate of movement relative to the 
uniform magnetic field is greatest when it is at that 
instant when the wire is at right angles to the magnetic 
lines of force, and zero when, ninety degrees of rotation 
later, the turn is in effect momentarily sliding along a 
line of force. A little consideration will show that the 
rate of cutting lines of force will, in the specified example, 
follow a sine law over each 360 degrees of rotation. In 
practice the output would deviate from uniformity 
largely by the degree to which the magnetic field deviated 
from uniformity; and it is explicit in the above argument 
that the peak amplitude would depend on the speed of 
rotation of the wire loop. 

(over 

Y 

See text of 
Ans.4a 

Plan view 

Fig. 3, to go with Q.4. (A) showing definition of one cycle. 
(B) shows a one -turn loop of wire rotating in a magnetic field. 
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Q.5. (a) Why is it necessary to use different 
frequencies at different times of the day if 
twenty-four hour contact between the same 
two stations is to be maintained, on high 
frequencies over long distances? 

(b) How is the choice of such frequencies 
affected by 

(i) The season of the year, 
(ii) The sunspot cycle? 

Answer 5 

(a) In order to meet the requirement, communica- 
tion at HF must be via ionospheric propagation. The 
reflecting layer is the F (or, if it is present, the F2) 
layer of the ionosphere, and there will be some Maximum 
Usable Frequency (MUF) for a path above which signals 
will not be refracted from the ionosphere but instead 
will pass through it and escape into outer space. Below the 
F -layer lie the D and E layers, which are largely absorbers 
of HF energy; they will cause there to be a Lowest 
Usable High Frequency (LUHF) for a path which is 

also dependent on transmitter power, aerial gain, and 
local noise level. All the layers, D, E and F, are generated 
by the action of the Sun, weakening or disappearing at 
nights; the absorption effect of the lower layers varies 
inversely with frequency. Thus, when the path is in 

daylight, a higher frequency will be used to avoid 
absorption in the D and E layers, and a low frequency 
when the path is in darkness, when first the MUF falls 
and secondly the D and E layers largely disappear. An 
Optimum Working Frequency is normally chosen, 
preferably about 15ºó below the MUF, allowing for 
perturbations in MUF; in amateur practice one would 
choose the band nearest the OWF. 

(b) (i) In general, it can be shown that daytime 
MUF's show a peak in February and November, this 
peak being more noticeable at sunspot maxima. 

(ii) The level of the MUF is directly related to 
the amount of sunspot activity, being highest at maxima 
and lowest at minima of the nominally 11 -year sunspot 
cycle. Typically, at maxima, noon MUF's for a path 
may rise as high as 50 MHz, while noon MUF's for the 
same path at sunspot minima may drop below 14 MHz. 

Q.6. Answer either (a) or (b). 

(a) With the aid of a circuit diagram describe 
how the following may be measured in the case 
of a triode valve: 

(i) Mutual conductance 
(ii) Amplification factor 
(iii) AC resistance or impedance. 

(b) With the aid of a circuit diagram describe 
how the collector current (1e)/collector to 
emitter voltage (Ve) curves can be plotted for a 
transistor in the common -emitter configuration. 

Answer 6 

(a) See Fig. 4A. It will be noted that the circuit 
enables any one of the three variables, namely grid 

(a 

R2 

(b) 

Fig. 4 

Fig. 4, to go with Q.6. Either sketch (a) or (b) would answer 
the Question, as chosen by the candidate. 

voltage, anode voltage and anode current, to be held 
constant, while varying a second and noting the 
reaction of the third. Mutual conductance is defined as 
the change of anode current for change of grid volts; 
similarly, the amplification factor IL and the AC resistance, 
where in each case the remaining variable of the three, 
Va, Vg and la is held at some constant value. A graph 
can be drawn from the results, and where necessary a 

family of curves taken, where each curve in the family is 

drawn for a specified value of the non -varied parameter. 
An example of this is the drawing of a family of Va/Ia 
curves for values of Vg varying from zero to cut-off 
voltage in one -volt steps, on to which a "load line' can 
be superimposed to indicate the dynamic operation of 
the valve. 

(b) See Fig. 4B. In the given circuit, adjustment of 
the base bias by RI will produce some desired base 
current Ib. Adjustment of Vc to a specified value is by 

resistor R2 in series with the collector; these being set 

up Ib is measured. Note that the value of lc is adjusted 
to be the same at each step. The results when plotted 
constitute the curve required. 

Q.7. (a) Draw the circuit diagram of a 
frequency changer stage of a superheterodyne 
receiver and describe its action. 

(b) Explain briefly how the frequency 
difference between the signal frequency and the 
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HTt 

L 
Fig 5 (a) Typical Mixer 

J 

Fig. 5, to go with Q.7. (A) triode-hexode mixer -oscillator, 
as explained in the text. The parts of the circuit involved in 
tracking the oscillator with the signal_ frequency are shown 

at (right). 

local oscillator frequency is kept constant across 
the tuning range of the input signal circuit. 

Answer 7 

(a) See Fig. 5A for a typical circuit; it should be 

noted that any non-linear element supplied with signal 
frequency and local -oscillator signals will act as a 
mixer. Output of the mixer will be, not only the input 
signals and their harmonics, but additionally their 
sums and differences, e.g. Fs -ì- Fro, Fs -Fro, 2Fro Fs, 
2F5 - Fro, and many others. One of these, usually 
Fro -Fs is arranged always to have a constant frequency 
no matter what the position of the tuning gang, and this 
is known as the Intermediate Frequency; this is selected 
by a tuned circuit (the IF transformer) and the other, 
unwanted, outputs decoupled way to ground. 

In our circuit, a triode-hexode is used; consider first 
the triode section, which is a simple tickler oscillator, 
with feedback from L6 to L5. The hexode is the mixer 
proper with signal on gi and local oscillator on g3, 

while the second and fourth grids are at DC HT potential 
and RF earth. Thus, both the first and third grids can 
modulate the electron stream, while the other two grids 
provide isolation. Cathode bias is provided, plus, in 

the case of the oscillator, that due to Cg and Rg. The 
two capacitors marked Cd will be seen to be decoupling 
the HT lines. 

(b) If, as is normal good practice, the oscillator is 
higher in frequency than the signal, the oscillator fre- 
quency swing will be less than the signal frequency 
swing: for example, with an IF of 500 kHz, and signal 
swing of 500 kHz to 1.5 MHz, the oscillator will need to 
swing between 1 MHz and 2 MHz-signal frequency 
range 3 : 1 and oscillator range 2 :l. Therefore, in 
order to gang -tune, we must either (1) Make the oscillator 
section of the gang capacitor of a different capacitance 

C 

C2 

L5 

(b) 'Tracking' the oscillator 

J 140 

to the signal section, or (2) Use a standard two -gang 
capacitor and artificially modify its capacitance range. 
(2) is usually chosen, and the method is shown at Fig. 5B 

which extracts the relevant parts of Fig. 5A. Cp is 

adjusted to give correct tracking at the low frequency 
end of the band, and Ct at the high -frequency end; 
if all is correct there will be a third tracking point at the 
middle of the band, and over the whole range the tracking 
will be "near enough" when the bandwidth of the signal 
frequency tuned circuits is taken into account. It should 
be noted that in modern practice, Cp is usually fixed at 
a calculated value and the inductance tuned by a suitable 
slug. 

Q.8. In amplitude modulation, what is meant 
by 

(a) depth of modulation, 
(b) modulation envelope, 
(c) sidebands? 

Answer 8 
See Fig. 6A, B and C. At Fig. 6A is shown a pure 

CW carrier, at B the same carrier partially (less than 
100%) modulated, and at C the same carrier modulated 
to 100%. Depth of modulation is expressed as a per - 

R -S 
tentage, where depth of modulation (%) - x 100, 

S 

R being the height of the peak of modulation, and S the 
height of an unmodulated (CW) moment of the trans- 

mission. 
(b) Modulation envelope is the area bounded by a 

line joining all the positive peaks of RF, and a line 

joining all the negative peaks of RF. Each line should 
reproduce faithfully the shape of the modulating wave- 
form. The envelopes are shown in Fig. 6A, B and C. 

(c) The diagram of Fig. 6C shows the display on 
an oscilloscope of a 100% modulated carrier with sine - 
Wave modulation. The same signal waveform, applied 
to a spectrum analyser would give the display shown in 
Fig. 6D. The centre, tallest line, is the carrier, the smaller 
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-1 

+1 
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(c ) 100°ío rnodulatlor, 

Fig.6 

(a) CW corrier 

(b) Less than 100°/o modulation 

i 
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11V 11V 

Fig. 6, to go with Q.8, and discussed in text. 

line to the carrier's right the upper sideband, and the 
smaller line to the left of the carrier the lower sideband. 
Measurement will show that the sidebands are spaced 
from the carrier modulating frequency. For example, 
carrier at 1.9 MHz, with 1 kHz modulating tone, then 
lower sideband is at 1.899 MHz and the upper at 1.901 
MHz. At 100% modulation each sideband pip will be 
half the height of the carrier pip. 

Sidebands can be considered in another way: Accept 
that the spectrum analyser display is correct, and con- 
sider the phase relationship between the three signals; 
they will be seen to be "rotating" vectorially, such that 
at some instant the three signals will all be in phase, and 
half an audio cycle later both sidebands together will 
be in phase opposition to the carrier, so giving a null; 
thus the oscilloscope display is shown to be the same 
information as the spectrum analyser display. 

Q.9. Describe, with the aid of block diagrams, 
how a cathode-ray oscilloscope can be used 
to examine the wave form of the radio - 
frequency output of a transmitter. 

(b) How could this arrangement be used to 

check the depth of modulation of an amplitude - 
modulated wave. 

Answer 9 
(a) There are various ways of using the 'scope in 

this application. Given that the Y -amplifier bandwidth 
is equal to or greater than the RF carrier frequency to 
be looked at, and a timebase is available, a suitable 
scheme is shown at Fig. 7. 

Fig. 7, to go with Q.9. It should be noted that, if X and Y 
plates can be directly connected, the 'scope can be used, 
without time -base or amplifiers, as shown at Fig. IF, to 

obtain a trapezoid pattern. 

The oscilloscope should be set to give an RF envelope 
pattern to fill nicely the screen by adjustment of the 
input attenuator (Y -Amp gain) and timebase frequency; 
some adjustment to the relative values of RI and R2 
may be required to achieve this, and if a 10 : 1 probe is 
available this should be used to avoid stray RF pick-up 
between these resistors and the 'scope lead being applied 
as shown. The display will be the envelope pattern 
already shown at Figs. 6A -C, and if sine wave modulation 
is used, percentage modulation can be calculated from 
the formula already quoted, deriving R and S from 
the trace. 

If now a CW carrier is put up, and two lines to show 
the envelope on the 'scope face are drawn with china - 
graph pencil, two more lines can be drawn which will 
indicate the peak levels at 100 % modulation. Now 
modulate the carrier with speech, and positive modulation 
in excess of 100% will show by the peaks being beyond 
the outer lines; overmodulation in the opposite direction 
will show up as bright spots at the central (zero -signal) 
line and are the result of the momentary loss of RF 
output. These can be drawn out to the lines usually 
produced by expansion of the trace in the X -direction. 

Q.10 (a) What is meant by 
(i) A half -wave dipole aerial 
(ii) A full -wave dipole aerial? 

(b) With the aid of diagrams describe 
suitable coupling circuits and feeder arrange- 
ments for each type of aerial. 

Answer 10 
(a) (i) A half -wave dipole aerial is half -wave length 
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long at the frequency in question, less a small factor 
for "end effects." Thus, current maximum and voltage 
minimum will occur at the centre; the aerial may be 
excited at the centre or the end, usually. 

(ii) A full -wave dipole aerial is one full wavelength 
long at the required frequency, less the small factor for 
end -effect, and again may be end or centre fed. At the 
centre of the full wave dipole, voltage is at a maximum 
and current at a minimum. 

(b) See Fig. 8A. This shows how a half -wave dipole 
may be fed at the centre; the feed impedance in free 
space will be about 73 ohms resistive, and it is usual to 
feed it with 75 -ohm coaxial cable, preferably through a 
1 : 1 balun which is however usually in practice omitted, 
as shown. (The balun if used would be inserted at X.) 
This arrangement could be coupled directly to the output 
of a transmitter which is capable of feeding a 75 -ohm 
coaxial line. 

Now see Fig. 8B. The full -wave dipole fed at the 
centre will have a very high impedance and so there will 

be high standing waves with any kind of feeder system. 
This dictates the use of, preferably, an open -wire balanced 
transmission line of 600-800 ohms characteristic imped- 
ance, and length suitable to couple the aerial tuner or 
coupler to the aerial feed point. The impedance "seen" 
at the coupler will depend on the electrical length of the 
line at the frequency in question and may be high or low 
resistive, plus positive or negative reactance. Fig. 8C 
shows a wide -range coupler circuit for such a feedline, 
with coax feed from the coupler to the transmitter. 
Most impedances can be matched by adjustment of 
tapping points X -X, symmetrically about the centre of 
the coil-always as near the outer ends as possible- 
to obtain maximum transfer of power, shown by maxi- 
mum and equal currents in each feeder for given RF PA 
input and 1 : 1 VSWR on the coaxial feeder to the trans- 
mitter. The method is to load the transmitter for the 
desired PA input into a dummy load. Transfer from 
dummy load to aerial coupler, set taps to some arbitrary 
setting, and attempt to obtain 1 :1 VSWR on the 
coaxial line by adjustment of Ct and CL. Note RF 
current in each feeder. (Do not make any alteration to 
the transmitter PA tuning and loading during the 
exercise, once set on the dummy load.) Move taps and 
repeat, until maximum RF current occurs in the feeder 
at 1 : 1 VSWR, and transmitter PA input tuning should 
not have moved. Should the feeder be a quarter -wave 
long at the operating frequency, then the series arrange- 
ment with no feeder tapping also shown on the diagram 
may be resorted to. Occasionally, a line length on a 

given frequency may be such that neither of these 
expedients serves, in which case the feeder length may 

be adjusted to give a more amenable impedance at the 
coupler end-this last will not alter the VSWR, which is 
determined entirely by the aerial/feeder impedance 
relationship. 

3./2 

Ix 

A 

(a) 

>/2 

A 

(b) 

To T 

(c) 

(dj 

Fig. B 

75 ohm coax 
any length 

To Tx 

1`/2 

B 

Open wire feeder 
see text 

To Tx 

To open -wire 
CT feeder -see text 

To open -wire feeder 
presenting a low 
impedance -see text 

Fig. 8, to go with 0.10. (A) half -wave dipole, fed with coax. 
(B) full -wave dipole, centre -fed with open -wire matched line. 
(C) a normal ATU (aerial tuning unit) configuration. (D) 
ATU circuitry when a low impedance appears at the bottom 

of the feeder line. 

To keep in touch with the world of Amateur Radio, read "Short Wave Magazine" regularly 

Independent, Unsubsidised and now in its 33ra volume. 
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SIMPLE FILTER FOR 
SEVENTYCEMS 

CONSTRUCTIONAL DETAILS 
AND APPLICATION 

A. H. DORMER, C.Eng., M.I.E.R.E. (G3DAH) 

THE output of a 70 cm. transverter will contain, as 
well as the desired frequency, elements of the injection 

frequency and various spurious products. With a correct 
level of 28 MHz input and linear post -mixer stages, the 
most significant unwanted output will be at the injection 
frequency of 404 MHz, harmonics of both this and the 
signal frequency being so remote from the signal fre- 
quency as to be adequately reduced by the transverter 
tuned circuits. 

It is highly desirable, therefore, to instal a filter or 
Hi -Q break at the transverter output to reduce this and 
any other by-products of the mixing process. Such a 
device, if multi -section, can be large, mechanically 
difficult to construct and, without suitable filter response 
curve display apparatus, not easy to align correctly. 

It was decided to see what a simple resonant filter 
would do and the design which follows shows an inser- 
tion loss of a mere 1 dB for a bandwidth of -1-6 MHz 
with a response at 404 MHz 15 dB down or, if the parti- 
cular application permits, a higher insertion loss, a 
bandwidth of 2 MHz and a response at 404 MHz better 
than 40 dB down-all as measured on a Polyskop. 

Construction See Fig. 1 

The 9in. long, ¡in. o.d. copper tube is soldered to 
both ends of a 9 x 2 x 2in. tin-plate box which has a tight 
fitting lid, soldered into place after the final adjustments 

Box' 

9" 

have been made. The input and output coupling loops 
are of 12g. silvered copper wire 1}in. long, also soldered 
to the box ends and the BNC connectors. The lain. 
diameter tuning discs are turned up from gin. brass 
sheet, the fixed plate being bolted and soldered to the 
centre of the line and the moving plate soldered to a 
length of 2BA studding which passes through a tapped 
bush in the side of the box and locked in position after 
final adjustment by a 2BA nut. There would be a slight 
advantage if the loops were positioned on opposite 
sides of the line to reduce mutual coupling but the parti- 
cular layout with which the prototype is associated made 
this impracticable. 

For a 2.5 dB insertion loss and a 2 MHz bandwidth 
the loops are spaced -tin. from the line and at *in. for 
a -I-6 MHz bandwidth and an insertion loss of 1 dB. 

The dimensions given are correct for an input and 
output impedance of ground 75 ohms. If other imped- 
ances are required dimensions may be calculated from 
the formula 

DI 
Z0 = 138 log -- 

D2 
where DI is the length of the short side of the box, and 
D2 is the o.d. of the resonant line. 

Tuning 

The filter should be connected in as shown in Fig. 2. 
It should be tuned for minimum reflected power indica- 
tion and thereafter the transverter plate and output 
coupling circuits and amplifier input circuit for maximum 
power transfer. Do not retune the filter once minimum 
SWR has been established. It may be noted that, although 
this filter introduces a loss, it can give improved matching 
between transverter output and amplifier input which 
should more than compensate for this. 

Tube 

BNC 

1a - 
Fig. 1 Filter construction 

Tra nsver ter 

Locknut 

SWR Bridge 

4 
a 

Brass bush 

tapped 2BA 

'2BA studding -slotted 

Filter 

BNC 

14 

PA 

vo1 

Flg. 2 Filter connection 
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KW -77 MONITOR MUTING 

RECEIVER MODIFICATION 

MOST CW and SSB operators like to be able to 
monitor their transmitted signals without having to 

fiddle with receiver controls after each change -over 
operation. In most instances this is easily effected by 
having a pre-set resistor somewhere in the receiver 
RF/IF gain circuit, to reduce greatly receiver sensitivity 
during transmission. 

Owners of the KW -77 receiver will have discovered 
that such a check on transmission can be made only 
on 80m. and that on all the other bands the muting 
is such that the receiver is completely dead. Muting in 
the KW -77 is achieved by switching out the screen - 
grid HT feed to the RF stage, first mixer and IF 
amplifier. The HT to the anode of the crystal con- 
trolled first oscillator is also switched off. This oscillator 
is not used when the receiver tunes 80m. so the muting 
does not completely "kill" the receiver on this band. 
On all the other bands the crystal oscillator is essential 
to the operation of the receiver and it must be working 
if a listen -through facility is desired. 

Modification 
When a KW -77 was acquired the first thing was to 

explore the possibility of modifying the muting system 
without making involved changes in wiring, which 
might reduce the re -sale value of the receiver. Examina- 
tion of the circuit diagram and the underside of the 
receiver showed that the job could be done in less than 
five minutes, and that the original circuit could be put 
back in about the same length of time. 

Fig. 1 shows the original muting circuit with the 
wiring identified and circuit references as in the KW -77 

manual. Fig. 2 explains the modified version. The 
crystal oscillator HT supply is no longer switched 
but comes directly from the 150 -volt stabilised line; 
and an external relay which closes when receiving is 

energised by the station push -to -talk or change -over 
switch. It was found that the sensitivity of the receiver 
during transmission was inadequate, so a 270K 2 -watt 
resistor was wired across the relay contacts to provide 
a little HT for the screen grids. 

To 150Vstab. HT line 

To IF Amp screen (R37) 

To RF Amp screen { Slc) 
1st Mixer screen (R16) 

Xtol Osc anode ÍR18) 
Flg l 

Mute switch on Rx 

ute socket 

Pink 

New wire 

Orange 

White 

External clo relay 

To 150V stob.. HT line 

To Xtal Osc anode (R18) 

To IF Amp screen (R37) 

To RF Amp screen (Sic) 

1st Mixer screen (R16) 

Fig .2 

Fig. 2. The modified muting circuit. It provides for listen - 
through (monitoring) on all bands and, being easy to apply, 

is well worth incorporating. 

The actual modification involves the unsoldering of 
the two white plastic covered wires from the lower 
of the three feed -through insulators located on the 
central screen beneath the chassis adjacent to V2 (first 
mixer/oscillator). The two white wires aie soldered 
together and the joint is protected by a strip of in- 
sulating tape. The feed -through they came from 
connects to the anode of the crystal oscillator via R18, 
and a new lead is soldered to it and taken to the 150 - 

volt stabilised line; a convenient point is the lug of 
C90a (a metal cased electrolytic capacitor) carrying 
three pink wires. No other internal changes are necessary 
if an external relay is used for muting. Should the front 
panel muting switch be needed to function as a control, 
the 270K resistor can be wired across the mute socket 
at the back of the receiver. 

Many amateurs hesitate to make any modifications 
to commercial equipment-but the changes outlined 
here will be in no way detrimental to the operation or 
the value of the receiver, and will prove to be the answer 
for CW, and SSB, operators who normally wear phones 
and like to know how they sound and that they are dead 

on frequency. 

Fig. 1. Sketch to show the original muting circuit in the 
KW -77 receiver. This gives sidetone on SO metres only. 

" . . .. Now for the final-final-final-as I was 
saying .... ' 
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LEARNING MORSE 

GUIDANCE FOR SELF -TEACHING 

WHETHER we like it or not, a pre -requisite for 
obtaining a U.K. amateur transmitting licence 

is the ability to "send and receive plain -language text 
at a speed of not less than 12 words per minute." Thus, 
one of the first problems facing most beginners is "How 
can I learn Morse, quickly and easily?" 

First of all, there are the excellent courses designed 
for learning at home and enabling a high standard of 
proficiency to be reached. There is also the possibility 
of local tuition, either at a radio club or by some kind 
friend who is already a competent operator. If no Club 
exists locally and no personal contact can be made with 
a qualified operator, a beginner still without his helping 
hand can-strange as it may seem-learn Morse 
perfectly well all by himself! The first thing to do is 
to memorise the Code, in terms of dots and dashes 
buzzed vocally, simply remembering that the length of 
a dash, dah, is equal in time value to three dots dit -dit -dit. 

This should be practised until any letter of the 
alphabet can be buzzed instantly, on sight, without 
having to sort it out in terms of dits and dahs. For 
example, the letter "Q" should sound like dah-dah- 
dit-dah, in the same way as it looks like "Q," as printed 
here, without having consciously to analyse its shape. 

Having got thus far, and the alphabet memorised 
with confidence tune round on the short wave bands 
-in the BC and amateur frequency areas-till you 
hear some powerful station sending repetition signals 
in Morse. There are many of them, fast and slow 
and between the sending of actual traffic, they hold 
the channel open by idling on the call -signs. These 
are the repetition signals, and what is being sent may 
be something like "VVV de WSC," or "ABC de OHX," 
(On Top Band DHJ is a prime example). For some little 
time, you may not be able to make much of this, especi- 
ally if the repetition suddenly breaks into high-speed 
sending; then, you leave him, and tune on to some other 
station transmitting repetition signals. At first, when 
listening to these signals, all you will grasp is that it is 
repetition, because your ear will pick up the rhythm. 
After carefully listening, you will start getting a letter 
here and there, finally you have the whole sequence 
complete "VVV de WSC." 

This will be your first big thrill-you have picked 
up something in Morse, entirely by your own efforts! 

Now the factor of rhythm will assume its true 
importance. For if you have been lucky enough to 
pick out a steady, well -keyed repetition signal you 
will automatically begin to get your time values right. 
Your "VVV de WSC" begins to sort itself out neatly, 
because there is a definite timing between the letters of 
each group and between the groups themselves. 

Practice 
Having learnt the Code by its sound values and 

appreciated the importance of rhythm which really 
means spacing, exactly as print is spaced in this sentence 
you are reading-the next thing is practice, and yet more 
practice. 

Apart from the help your receiver will afford you 
in finding stations to which to listen, you can also 
practice continuously, almost anywhere and any time, 
without even a receiver! How is this possible? It 
is by buzzing over to yourself in Morse such phrases 
as newspaper headings, advertisement posters, car 
numbers-in fact, any piece of print that happens to 
catch your eye. By this process you get the sound value 
of each letter and figure impressed on your brain. 
Remember, it is by sound that you read Morse, not by 
analysing each group of dots and dashes into their 
letter -meanings. The importance of this cannot be over- 
stressed, for if you can acquire it, you cut out the one 
mental process which is every beginner's difficulty in 
acquiring speed and accurate reading, or "copying" as 
it is called by CW operators. "Q" must mean (buzz it) 
dah-dah-dit-dah to you, and nothing else. The aim must 
be to get the sound of each character impressed on your 
brain, so that you read by ear in the same way as your 
eye reads print, without having to analyse the shape 
of each letter, or even the letters of a word. 

General Guidance 

There are no snags whatever in this pro:ess- 
except perhaps that your family and friends may begin 
to look at you a bit oddly when they hear the buzzing 
noises! 

Do not be discouraged by what may seem slow 
progress-in the preliminary stage. Some people can 
learn the Code, letter by letter, very quickly. Others 
take much longer, especially if, as they should, the 
Code is learnt not in alphabetical order (which involves 
another mental process) but by putting letters and 
numbers down at random. Avoid anything in the 
nature of "memory aids"-that "A" is opposite to "N," 
or that "U" is "D" the other way round, or that "6" 
has one more dot than "B." These are not aids at all; 
they slow you up by giving your brain something else 
to remember and work out! 

The time factor in learning is only important insofar 
as you should not overdo it and tire your brain; one 
hour's practice a day is usually quite enough, unless you 
feel you really want to give more. A good check on your 
own progress by this standard is that you may find 
yourself able to read callsigns and previously -unheard 
repetition signals in about three weeks. The rest comes 
with continued practice, and you will probably be reading 
pretty confidently on the amateur bands in about two 
months. if you can do better than this, you are doing 
well. Remember, you are learning for the fun of it, so 
don't wear yourself out, or allow yourself to be influenced 
or discouraged by those who tell you either that it took 
them three weeks, or three years, or that they never could 

get on with it at all. 
All sorts of nonsense is talked about learning Morse, 

and the fact is that each case is individual. 

No Key or Buzzer! 

Having decided to learn on your own by the method 
described here-which is, of course, only recommended 
where there is no expert tuition available-the one thing 
to avoid is practice with a friend who is at the same stage 
as you are! The worst and most difficult way in which to 
learn Morse is to sit down, with buzzer and key, with 
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somebody who also has no idea, and then proceed to 
make unintelligible noises at one another. Unless one 
partner is an operator with a good knowledge of how 
properly -sent Morse should sound, the whole business 
will take very much longer and will almost certainly 
mean that much will have to be unlearnt. 

In the early stages, the CW station that you find on 
your receiver, sending repetition signals, is your partner 
sending to you all the time perfect Morse over which 
you can spend as long as you like. 

What is suggested here is a self-help approach to the 
problem of learning to read Morse. It is a method 
which assumes no outside aids (beyond a receiver) 

and if practised as explained above, will enable almost 
anyone to master the Code-we have to say "almost" 
because apparently there are some people who find it 
impossible to learn Morse, however they may be taught. 
On the other hand, those who may be doubtful about 
their own ability can be assured that over the years a 
great many amateurs have taught themselves Morse by 
the method advocated in this article. 

Indeed by now there should be some readers, at 
least, who can read well enough to be thinking about 
learning to send. But here again it must be emphasised: 
Until you can read with some confidence and fluency, 
you should not even think about sending! This is a 
subject for later discussion. 

BASIC AUTO KEY 

GIVING ELECTRONIC DOTS WITH 
MECHANICAL DASHES 

THOUGH expert manipulators can do very well on 
a pump -handle key-still the recognised instrument 

commercially-there are easier ways of sending Morse. 
These vary from the elegant, automatic electronic 
keyer, complete with variable speed control and panel 
meter, down to the humble side-swiper, made from 
Meccano strip and old razor blades. Described here is 

a key which lies somewhere between these two extremes 
-it works sideways, for thumb -and -forefinger action, 
and the dots come automatically. 

This article is to enable those operators who are 
interested in CW, and who still do not possess a bug 
key, to construct one at low cost and with the minimum 
of mechanical skill. The current list price of the latest 
commercial mechanical bug keys is not inconsiderable. 
The simple key described here will be found to 
compare very favourably with the commercial 
mechanical bug. 

Severe band interference (and TVI) can be caused 
by electronic keys. The instrument to be described is 

completely free of this trouble. Fig. 1 shows the basic 

+240V 

Fig.] 

RLA2 
o 

Keys Tx 

CI 

Fig. I. Basic circuit for the auto-keyer. Dots are made auto- 
matically, depending upon the value of RI and the capacity 
of Cl. The relay can be a standard G.P.O. type of about 10,000 

ohms resistance. 

Fig. 2. The keyer circuit complete. Capacitors Cl -05 are all 
.001 µF ; C6 is 2 the value of Cx depends upon several factors 
-see text. RI is 10,000 ohms for a 240v. DC supply and a relay 
of 10,000 ohms ; R2 is 1000 ohms. All RF chokes are standard 
2.5 mH. C6 can be varied (by switching) from 0.5-2 µF to change 
the dot speed. LFC is a 30 -Hy. choke and the relay should be a 
G.P.O. type having one set of contacts closed (A I) and one 

pair open (A2) in the "rest" position. 

circuit. However, if the key were actually to be used in 
this form serious interference would be caused and, 
further, the key clicks and thumps will be heavy. It seems 
that few amateurs realise the importance of coi rect key - 
click filtering. With this key, a suitable click filter and 
supply leads filtering should be used, as shown in Fig. 2. 

If monitoring is required (a "must' in the case of 
bug keys), then this filter is the minimum that should be 
fitted, to all keys-straight or bug-where cathode or 
plate keying is employed. 

Construction 
The instrument is built on a small chassis, and all 

parts except the paddle and LFC are mounted below 
chassis, with the paddle and audio choke on top. A 
small tin, suitably camouflaged, is cut down to corer 
and screen completely the paddle mechanism. 

The lid of the tin is secured to the chassis top and the 
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box is slotted over the top of the paddle, for easy access 
and adjustment and a hole is cut in the end of the box 
to allow the paddle handle to protude. 

A simple paddle can be easily constructed, as shown 
in Fig. 3. It will be found that this paddle, for all its 
simplicity, is quite efficient and capable of sending 
good Morse. However, those who require a really first- 
class paddle should use adjustable -compression springs, 
but this does call for some mechanical ingenuity. 

The construction of the paddle shown here could be 
best explained as follows: If one end of four inches of 
hacksaw blade is secured firmly in a vice and a paxolin 
handle fitted to the other end-with two contacts-the 
paddle is complete: the shaft provides its own spring. 
This is the principle of its operation; the vice is, of course, 
replaced by two holding angles, as shown in Fig. 3. 

It will be noted that with this type of key, as compared 
with the mechanical bug, paddle construction is very 
simple, because no "ditherer" is necessary. The dots are 
produced electronically by the circuit shown in Fig. 2. 
Dashes are made manually, as with a Vibroplex type of 
key. 

Adjustment 

A 30 -Henry choke is used in the main keying lead 
(see Fig. 2), and this will be found ample to cover a wide 
range of key stages, from PA to buffer amplifiers. LFC 
will be large, possibly the full 30 Henry, in the case of a 
stage taking small current. However, the inductance can 
be reduced by shunting the choke with a 10K -20K 
resistor if a larger current is to be keyed. 

The value of Cx likewise will depend on the current 
keyed, and will be between 0.1 and 2µF. The network 
C4, R2, C5, Cx and LFC will affect the quality of the 
note, and it is possible to make the note sound "hard," 

Fig. 3 

Fig. 3. Paddle for the auto -key. F, angle brackets securing 
arm at one end ; S, 4 in. of tin. strip steel, or phosphor bronze ; 
C, contacts fitted to paddle arm ; B, dash contact ; B', dot 
contact; B'B are mounted on angle brackets to register with 
contacts C ; P, paddle handle, two pieces of paxolin fitted on 
paddle arm. and shaped to taste. For the circuit of Fig. 2, 
holding the paddle to the right, closing B'C, will make auto- 
matic dots ; dashes are made manually, against contact B. 
The spacing B -C -B', the clearrnce of the relay contacts Al, 
A2 (see Fig. 2) and the spring tension will have to be adjusted 

for correct mark -space ratio on dots. 

"soft" or chirpy. 
The key has been used for years with entirely satis- 

factory results, and there is no possibility of returning to 
the old pump -handle. Power supply requirements are 
very small and depend upon the relay used. 

THE TUNNEL DIODE 

THEORY AND APPLICATION 

BRIEFLY the Tunnel Diode is a two -terminal (diode) 
oscillator in the transistor category-but it is un- 

affected by transit -time as we know it in valves and 
transistors-the Barkhausen effect. The tunnel diode will 
function at frequencies up to tens of GHz. It is un- 
affected by temperature over a very wide range, and is 

virtually indestructible. And, of particular significance, 
the tunnel diode is easier and cheaper to produce than 
the transistor. All this added together means that 
tunnel diodes have become of immediate and funda- 
mental importance in the world of radionics and com- 
putery. 

The tunnel diode is especially useful in very high 
frequency work where compactness, reliability, simplicity 
and low power consumption are important. 

The name "tunnel diode" is derived from the way 
in which the electrons tunnel their path through an 
energy barrier which exists between p and n types of 
semi -conductors. Various semi -conductors such as 
germanium, silicon and indium antimonide have been 
used, but gallium arsenide appears to be the best 

material which has yet been investigated for tunnel 
diode manufacture. 

The voltage -current curve of the tunnel diode (Fig. l) 
enables its basic performance to be understood. The 
most important region is that between A and B in Fig. 1, 

in which an increase of applied voltage produces a 
decrease in the value of the current flowing through the 
device. The incremental resistance is therefore negative 
in this region; this enables the tunnel diode to amplify, 
oscillate, act as a frequency converter, and function in 

other RF applications. 
Although signals take an appreciable (but very 

short) time to travel through a valve or transistor, 
there are, for all practical purposes, no such transit - 
time effects in the tunnel diode. The signal passes 

through it at about the speed of light and consequently 
the maximum operating frequency of the tunnel diode 
is very high-certainly above 10 GHz-and is probably 
limited only by the capacitance of the p -n junction of the 
diode and by the inductance of the diode leads. The 
passage of a current through a tunnel diode is a majority 
carrier effect; conduction through transistors depends on 
minority carriers (holes or electrons) with consequent 
frequency and other limitations. 

Tunnel diodes are essentially low -power, low -voltage, 
very high frequency devices. 
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Modern Quantum Mechanics approaches the problem 
in a rather different manner, however. In 1928, Quantum 
Mechanical calculations were undertaken on the pro- 
bability of the ejection of an alpha particle from an 
atom during radioactive decomposition. It was shown 
that there is a certain probability that an alpha particle 
which does not possess enough energy to leave an atomic 
nucleus (owing to the energy barrier over which it would 
have to climb) can leave the nucleus by a process, which, 
in ordinary non -quantum mechanical language, can be 
called "tunnelling underneath the energy barrier." It has 
been shown that the same kind of process can operate 
under certain conditions at the barrier between the p 
and n junctions of a semi -conductor device-hence the 
name "tunnel diode." 

An electron, according to Quantum Mechanical 
ideas, consists of a kind of probability wave-a mathe- 
matical idea which merely conveys information about 
the probability of finding an electron at various places. 
This probability becomes extremely slight at places 
which are even a small distance away from the electron, 
but there is always a certain finite probability of finding 
any particular electron at any stated place in the universe 
-however small that probability may be. Therefore, 

Conventional 
Junction diode -2 P type N type X 

, 

RE TERSE 385 
-3 

Band Gap 

Empty 

Flg.1a mA 
-5 States -- - --Fermi leve; 

Electroes: 
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Fig. 1. Characteristic curve of a typical Tunnel Diode. Edge of 
bond 

Fig. 1A. The static characteristics of a typical Tunnel Diode, 
compared with a conventional diode. It shows a marked 
negative -resistance condition ; this phenomenon was first Fig.2 

. Distance 

noted in 1958, and is the basis of Tunnel. Diode development. 
P type N 

Basic Theory 

The tunnel diode consists of a semi -conductor p -n 

junction, but the semi -conductor materials contain 
about a million times as many impurity atoms as those 
which are contained in the same volume of the ordinary 
p and n types of semi -conductors employed in the manu- 
facture of transistors and the normal type of semi- 
conductor diodes. The junction between p and n types 
must be very abrupt. Under such conditions, electrons 
in the conduction energy band of the n type material 
come opposite, i.e. have the same energy as, certain 
empty energy levels in the p type material. 

From a consideration of the Laws of Physics, it 

would be expected that no movement of electrons or 
holes between the p and n types of semi -conductor 
materials would be possible owing to the very large 
electrostatic energy barrier across the junction. The 
electrostatic field strength in a typical tunnel diode 
across the very narrow junction region is of the order of 
one million volts per centimetre. According to the 
Laws of Classical Physics, an electron striking such a 
barrier will always be reflected, as it will not have enough 
energy to pass over the barrier. 

Band Gap 
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States 

Fermi level -___-- 

'Electrons 
Fig. 3 
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Eleccr _., 

Fig. 2. Electron energy level diagram for an unbiased Tunnel 
Diode. 

Fig. 3. Energy level diagram for a Tunnel Diode having a 
small forward bias (region O -A in Fin. 1.) 

Fig. 4. Energy diagram for a Tunnel Diode biased in its 
negative resistance region. 
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for an electron approaching a p -n junction, there is a 
certain probability that it will be found on the other side 
of the barrier, although it does not have enough energy 
to pass over the barrier. The more abrupt the barrier, 
the greater is the probability that the electron will be 
able to tunnel through it. 

If it is assumed that tunnelling can take place, it is 
not difficult to explain the shape of the current -voltage 
curve shown in Fig. I by means of electron energy level 
diagrams. 

Fig. 2 shows an energy level diagram for the electrons 
in an unbiased tunnel diode. The dotted lines in the p 
and n materials are the Fermi levels-a sort of reference 
level of electron energies; there are as many vacant 
states below the Fermi level as there are states which are 
filled with electrons above it. At zero bias the Fermi 
levels in the p and n types of semi -conductor materials 
line up as shown in Fig. 2. Electron tunnelling currents 
occur to the same extent in each direction and therefore 
no net current passes at zero bias. 

A small forward bias (p type positive) will cause a 
current to flow in the forward direction as shown in 
Fig. 3. Fermi levels are no longer at the same height in 
the two materials and the bias helps the forward current 
to flow. 

A further increase of bias leads to the energy states 
shown in Fig. 4. Here the AC resistance of the device 
is negative, and this region is the most important one. 
in which the operating point of the tunnel diode can be 
situated. It can be seen from Fig.4 that the number of 
electrons in the n type material which are opposite to 
vacant energy states in the p type material will become 
less as the bias increases further. The tunnelling current 
therefore becomes smaller with increasing forward bias 
when the diode is biased in this region; this causes the 
negative resistance effect. 

A larger forward bias causes the current to move 
into the valley region of Fig. I where it is a minimum. 
This can be explained by the electron energy level 
diagram shown in Fig. 5. No electrons in the n type 
material are opposite vacant states in thep type material, 
and therefore no tunnelling current can flow. The valley 
current is not quite zero, however. 

Yet a further increase of the forward bias leads to 
the energy level diagram of Fig. 6. The electrons in 
the n type material are then raised far enough for them to 
spill over the barrier into the p type semi -conductor. 
A large current can therefore flow without any tunnelling 
taking place. 

If the junction is given a backward bias (p type 
negative), the diagram of the electron energy levels is 
as shown in Fig. 7. A large tunnelling current flows in 
the reverse direction. 

The various parts of the current -voltage curve 
shown in Fig. 1 can thus be explained by the electron 
energy level diagrams for the semi -conductor junction. 
The whole of the forward region shown occurs at a 
bias of less than 1 volt. 

In actual practice the picture as described is com- 
plicated by the existence of very high frequency ultra- 
sonic vibrations of the crystal ("phonons") which can 
assist the tunnelling process. 
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Fig. 5. When a Tunnel Diode is biased in the valley region, 
little current flows - this is the energy diagram. 

Fig. 6. A large current flows when a Tunnel Diode is biased 
with a greater forward voltage than that required to reach the 

valley region. 

Fig. 7. Energy diagram for a reverse -biased Tunnel Diode. 

Special Features 
The tunnel diode is much smaller than the transistor 

and is, in fact, the smallest known device which is capable 
of oscillating or of giving amplification. Tunnel diodes are 
extremely reliable, and some silicon types can operate 
at any temperature, from a few degrees above absolute 
zero to over 40C. Transistors are much more sensitive 
to changes of temperature. 

The only amplifiers which generate less noise than 
the tunnel diode are the complicated maser and para- 
metric types. The valve and the transistor generate 
much more noise than the tunnel diode Tunnel diodes 
can operate on a power input of about a microwatt and 
therefore produce little heat. As they are much less 
sensitive to nuclear radiation than are transistors, they 
may find a useful application in atomic physics research. 

The part of the voltage -current curve on which the 
tunnel diode operates is determined by the bias voltages 
and the circuit impedances. As an amplifier or oscillator, 
the DC working point must be on the negative resistance 
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part of the curve. In addition, the total AC resistance 

(including the negative resistance of the tunnel diode) 
must be negative for oscillator operation and positive for 
working as an amplifier. 

If the DC circuit resistance is greater than the negative 
resistance of the tunnel diode, the circuit will function as 

a switch. Switching times of less than a thousand mil- 
lionth of a second are possible-which is nearly a hundred 
times faster than the best transistors yet made. This 
fast switching capability is leading to the use of tunnel 
diodes in many new computer designs. 

Practical Uses 

Using a tunnel diode, an FM transmitter about an 

inch square has a range of nearly a mile. (Fig. 8). The 
resistance of the tuned circuit is cancelled by the negative 
resistance of the tunnel diode. The audio frequency 
voltage from the microphone affects the frequency of 
oscillation by altering the working point of the diode on 

its characteristic curve. Such circuits are extremely 
useful in short-range "walkie-talkie" equipment. No 
doubt they also find their way into the miniature radio 
transmitters which espionage agents place in the clothing 
of unsuspecting diplomats or under the blotting pad in 
their embassies! 

The wide frequency response of most tunnel diode 
circuits allows one diode to perform several functions 
at once. For example, a single tunnel diode has been used 

simultaneously as an RF amplifier, mixer and oscillator 
-all for a very minute power consumption. 

One of the main disadvantages of the tunnel diode 
is the difficulty of devising circuits which will enable them 
to be used in several successive stages operating at the 

same frequency, e.g., a high gain IF amplifier. This 
difficulty derives from the fact that the device has only 
two terminals, whereas most other amplifiers such as the 

triode and transistor have a separate control electrode. 
Tunnel diode characteristics are usually expressed 

Mc 
mic 

Fig. 8 

Fig. 8. An FM transmitter circuit at VHF constructed round 
a Tunnel Diode.-see text. 

in terms of peak current and of peak -to -valley current 
ratio, as the voltages at which the peak and valley currents 
occur are virtually constant for all diodes made from the 

same semi -conductor material. The negative resistance 
can be decreased by increasing the area of the junction; 
this will also increase the peak and valley currents whilst 
leaving the peak -to -valley current ratio unchanged. 
A value of the maximum permissible current is usually 
quoted for each type of tunnel diode. 

Tunnel diodes are simple devices and will probably 
become quite cheap, as it is expected that they will 
eventually be much easier to manufacture than the 

transistor! 
It has been reported that ZLIAAX has a microwatt 

tunnel diode transmitter radiating on the 80 -metre band, 
powered by solar (photo -electric) cells. On this, he has 
succeeded in working ZLIAOF over a distance of about 
160 miles. In this sort of context, it is worth recalling 
that the first solar -powered milliwatt transistor trans- 
mitter results (over distances up to 30 miles or so) were 

obtained by G3HMO/G6FO in 1954, as reported in the 

October -November -December issues of SHORT WAVE 

MAGAZINE of that year. The ZL results, of course, 

represent a greater distance covered with even lower 
power, and using a newer "semi -conductor device". 

The latest Redifon HF Portable/ 
Mobile station Type TM400 is all 
solid-state and runs up to 400 watts, 
channel switched in 100 -cycle steps 
from 1 5 to 30 MHz. All modes CW / 
DSB/MCW /SSB can be worked and 
if required the whole rig can be 
remote -controlled by cable. It is 
shown here mounted in a Land Rover. 
The whole set-up is air -transport- 
able. Output control is by either 
p -t -t, Morse key or Vox. The Rx 
has full front end protection and the 

rig mill load into any aerial. 
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VHFCC Awards 

TWO of the VI -1F Century Club Awards. 
gained this month are for 70 cm. work 

Certificate No. 20 goes to G8BKR, John 
Woodham from Westbury-on-Trym, Avon. 
The present 70 cm. station comprises a 
TS -700 into a Microwave Modules varactor 
tripler, whilst a BF180 preamplifier into a 
G8ABP converter feeding a Hanvnarlund 
HQ170a, tuning 28-30 MHz takes care of the 
receive side. The aerial is a 46 -ele. Multi - 
beam at 46ft. the QTH being 190ft. a.s.l. 
G8BKR acknowledges the help and en- 
couragement to himself and other Bristol 
amateurs given by G8AII, to get going on 
both 70 cm. and 23 cm. 

G8GED, Dave Richardson from Southall 
in Greater London, receives certificate No. 
21. He first got going on 70 cm. about 18 
months ago with two watts of AM to a dipole. 
Shortly afterwards the power was increased 
to 10 watts of FM and a Multibeam installed. 
Present activity is the building of an SSB 
rig for 2m. for subsequent use on 70 cm. and 
23 cm. At G3FPK we heard the fruits of 
G8GED's labours when we copied his 20 mW 
of 2m. SSB recently. Dave mentions those 
few amateurs who never QSL, even when sent 
a prepaid. prepared card. Anyone's ears 
burning? 

G8IMF is the recipient of 2m. certificate 
No. 249. Malcolm Connah operates from 
Highworth in Wiltshire and started in 
February, 1974 with 10 watts of FM using a 
Telford TC7/TC9 combination and crossed 
dipole aerial. The present equipment com- 
prises the popular TS -700 into an 8 -ele. Yagi. 
In only three months of operatiºn from his 
new QTH. G8IMF has worked 66 counties 
and 16 countries with just 10 watts of SSB. 

During 1975. 21 VHFCC's were awarded 
to readers. 18 for 2m.. two for 70 cm. and 
only one for 4m. The rules are very simple. 
Just send a list of QSL cards you hold from 
100 stations worked on the band for which 
you are claiming, showing callsigns, dates 
and locations to "VHF Bands." SHORT 
WA VE MAGAZINE, BUCKINGHAM, 
MK18 IRQ. Please include some station 
details with a potted history of your Amateur 
Radio career. We will then ask you to send 
six cards picked at random from your list 
for verification. If all is in order, you will 
get your VHFCC award. 

Contests 

Last month we could only mention 
briefly the 144 MHz Fixed Station contest 
which took place on the weekend when the 
January column was started. We understand 
that G4BPO, the station of the Martlesham 
Radio Society in Suffolk, achieved some 280 
QSO's and that G8PY, the Pye Telecomms 
Group in Nottingham, managed about 260 
contacts. G4BWG (Peckham) opted for FM 
only, actually phase -modulation, which can be 
received perfectly on SSB receivers. Steve's 
best DX was G4CZP plus a couple of GC's 
and a Cornish station in his 121 QSO's. 
From his first floor flat in London's Barbican. 
G8ITS made 40 QSO's including one F 
using his 8 -ele. Yagi on the balcony, aimed 
South. Other reports over the air on con- 
ditions during the contest confirm our initial 
assessment last month. The next main event 
is the 432 MHz Open Contest. from 1000- 
1500 GMT on February 8, followed by the 
2m. Open and Listeners' event on March 6/7. 

BANDS 
NORMAN FITCH, G3FPK 

Tabular Matter 
Congratulations to GD2HDZ, Arthur 

Breese, (Laxey) who heads the Annual Three - 
Band table with a fine total of 205, thus 
repeating his success of 1972. G3ZMD, John 
Reed of Luton, was a worthy runner up with 
exactly 200 points. Third place was achieved 
by your previous conductor Mike Dormer. 
G3DAH, who clocked up 171 in well 
balanced operation on the three bands. 
G3ZMD turned the tables on GD2HDZ by 
one point in leading the 4m. list with a total 
of 64. Joint second with GD2HDZ was 
G4BYP, Alan Scott of Liverpool. The 2m. 
listing is quite remarkable in that the 100 
points barrier has been broken for the first 
time-by no less than _four readers:. GMRFFX, 
Graham Knight from Aberdeen, managed 
110 points, followed by G4CMV. Clive 
Morton of Pudsey, W. Yorks with 104. 
Third place went to another Scot, Derrick 
Dance, GM4CXP (Maxton, Borders) with 
102, the fourth "ton -up" type being G4CZP, 
Richard Crossley from Carnforth, Lancs. 
who just made the 100. 

New ideas usually take a little time to 
get off the ground so we are pleased that 
already there are 20 entries for the QTH 
Squares Table. The starting date for this 
new departure is 1-1-1975 and it will be an. 
on -going affair covering 23 cm., 70 cm. and 
2m. The QTH Squares-previously known 
as QRA squares-are the main, primary 
ones, such as ZL. AM, etc. This month, 
the total determines your position in the 
table and next issue it will be the 2m. score 
only, and so on. The Three -Band Annual 
table started again on January I. the main 
difference being that you now count the 
twelve new Scottish Regions instead of the 
previous 33 counties. There are nine Regions. 
Borders. Central, Dumfries & Galloway; 
Fife, Grampian, Highland, Lothian. 
Strathclyde and Tayside, plus three Areas: 
Orkney Islands, Shetland Islands and 
Western Isles Islands. 

There seems to be some uncertainty as 
to whether you count the Irish Republic 
counties in your table score. The answer 
is, "Yes." Incidentally, a very useful map 
showing all the old and new counties/regions 
of the British Isles is published by Geographia 
Ltd., at 40p. This also shows the parallels 
and meridians enabling you to mark on the 
QTH squares. 

Scottish VHF Notes 
GM6XI (Edinburgh) has sent the follow- 

ing resume of GM -VHF news. On 70 cm. 
GM8ARV (Edinburgh) has made history 
by introducing 625 -line A/TV. Good 

pictures have been received in Edinburgh 
and Glasgow. GM3BQA, GM3PQU and 
GM8DOX are active on the band and 
G3BW is having his infinite patience rewarded 
by regular contacts with GM3BQA in 
North Berwick. GM4DIJ is building an 
SSB rig for 23 cm. and hopes others will 
follow- suit. On 2m. there is a steady increase 
in FM activity and. on the whole. operating 
discipline seems good. SSB activity is also 
on the increase, newcomers including 
GM3CPC and GM8KIE (Invergowrie), 
GM3AEY and GM3IVZ (Kirkcaldy) and 
GM3NIO in Edinburgh. GM6XI has 
installed a ground plane for 2m. which has 
greatly improved his coverage to mobiles. 
Scots amateurs are very pleased that 
microwave activities were recognized by 
his being awarded the Courtney Price 
Trophy. Now. with the cooperation of 
GM8GEC. he is working on the problem of 
improved frequency stability at 10 GHz. 

Satellite News 
Having recently acquired the necessary 

crystals to provide complete coverage of the 
2m. and 10m. bands by the Hallicrafters 
Tx/Rx at G3FPK. the first faltering staps 
in the Oscar world were taken on December 
20. The 2m. aerial is the main, 10 -ele. long 
Yagi, fixed horizontally, consequently, whilst. 
both satellites can be accessed at extreme 
range, an indoor. 3 -ele. Yagi mounted in a 
vice placed on a table in the shack and rotated 
and elevated by hand, has been successful 
on overhead passes. First priority must be 
to improve the 10m, receiving system for the 

QTH LOCATOR SQUARES TABLE 

Station 23 cm. 70 cm. 2m. Total 

G8FUF - 63 138 201 

G3POI - - 127 127 

G4BWG 17 102 119 

G3COJ 10 45 54 109 

G3FPK - - 107 107 

G4DGU 30 59 89 

GM4CXP 9 80 89 

G6UW - 78 78 

G8BKR - . 74 

GD2HDZ 6 19 41 66 

G4CIK - 61 61 

OZ9IY 52 52 

G8KSP - 51 51 

GW8HVP - - 48 48 

G8IFT 1 11 29 41 

G3FIJ - 6 34 40 

G8JEFjA - - 38 38 

G8JEF - 25 25 

G8JAJ 23 23 

G8JKA 21 21 

Starting Date January 1, 1975 
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crude, crossed wire dipoles in the loft are 
not very good and a 40673 -type preamplifier 
would doubtless prove most beneficial. 
First reactions are that it is nice to be able to 
have DX QSO's on 2m. "by proxy" when 
the band is flat, tropospherically speaking. 
The signals from Oscar VI are much stronger 
than those from Oscar VII on the 10m. 
downlink. Occasional decoding of the 
telemetry from Oscar VII has indicated 
apparent full power output from the 70 

cm/2m. transponder whilst operating in 

Mode "A". Is channel 2B kaput The total 
power output of the 2110m, transponder 
seems to be between 700 and 800mW which 
accounts for the weaker signals than Oscar 
VI. Readers wishing to get orbit predictions 
may like to note that on Sunday evenings 
at 1930, AMSAT U.K. has a net on 2m. 
SSB on 14428 MHz, G8CSI in New Malden 
being M.C. G3COJ, G3FPK and others 
are regular participants. 

TWO -METRE ANNUAL TABLE 

Final Placings 
at December 31, 1975 

Station Counties Countries Total 

GM8FFX 93 17 110 

G4CMV 88 16 104 

GM3CXP 84 18 102 

G4CZP 85 15 100 

GD2HDZ 75 17 92 

G4BWG 70 21 91 

G3BW 78 13 91 

GMAT 77 13 90 

G3FPK 70 19 89 

G3ZMD 71 18 89 

GBGML 68 17 85 

G8BKR 70 15 85 

GI8HXY 72 12 84 

G3BHW 64 19 83 

GD3YEO 67 15 82 

G4C1K 65 16 81 

G8INL 67 14 81 

G4BYP 68 13 81 

G8GLS 69 11 80 

G8GII/P 62 17 79 

G2AXI 54 15 69 

GW8HVP 57 12 69 

GI3JLA 56 12 68 

G3DAH 54 IO 64 

G8GLS 54 10 64 

G4AJE 50 13 63 

G3F1J 50 12 62 

G4BKY 52 10 62 

G8IFT 53 9 62 

Station Counties Countries Total 

G4AEZ 45 15 60 

G8KSP 47 13 60 

G8GHZ 50 9 59 

G8EOP 45 12 57 

G8JKA 47 10 57 

G8FWB 47 8 55 

GM3JFG 38 15 53 

G4DNJ 45 8 53 

G8JAJ 44 8 52 

G8ABH 40 I1 51 

G8KKX 34 12 46 

G81TS 32 8 40 

G8FMK 31 3 34 

GW8GLG 30 3 33 

G4AGE 23 9 32 

G3EKP 24 5 29 

G4AIR 7 2 9 

Rick Zwirko, K1HTV, AMSAT Vice - 
President Operations, has sent a letter to 
all Area Coordinators concerning the over- 
loading of Oscar VII by 70 cm. operators 
who are running far loo much power. Only 
100 watts e.r.p. is necessary, e.g. a 10 watt 
Tx with a 10dB gain aerial is sufficient. 
It seems that some of the E -M -E lads have 
been using their kilowatt finals and huge 
aerials. Naughty! If this practice continues, 
irreversible damage will be done to the space- 
craft's batteries resulting in Oscar VII 
becoming prematurely a useless, silent 
chunk of space debris. 

Meteor Scatter 

G3POI (Downe, Kent) reports continued 
successes on MS in his skeds with OE3UP 
and SM3BIU. Other QSO's recently con- 
cluded are EA4AO (YA41g), OH2AXH 
(MU65h). OH5NW (NU13e) and UT5DL 
(L122f). Clive has some real DX skeds in 

the pipeline. GM4CXP confesses that the 
MS bug has bitten and Derrick has already 
worked I4EAT (FE60f) on December 13 

at 75 1.p.m. He was determined to have a 

go in the Quadrantids. His SSB skeds with 
I4PWL and SMOFFS came to nought, 
though. Another reader who is interested 
in this mode is GW8HVP (Haverfordwest, 
Dyfed). Tim will be QRV when he has 
built a 4CX250B linear and should be a 
popular fellow from square XL. He also 
reports that GW3XJQ (Dyfed) is active on 
MS and had successful CW QSO's with 
SK6AB (FR30c) and SM7AED (GQ56b) 
during the Gentinids, but failed to make it 

on SSB with DC71T. G4DGU (Oxon.) 
was active for the Quadrantids but only 
concluded one QSO, with SM5LE in JT 
square. Best gotaway was UC2AAB 
(NN08j) but neither Chris, nor G3SEK, had 
any luck with LZ1CD in MC64d. 

Auroral Opening 
A telephone call from G8IYG on January 

10 alerted G3FPK to the fact that an aurora 
was in full swing on two metres. The first 
QSO was with GM3BQA (YQ77j) at 1718. 
GI3RXV (WO18f) was a new QTH square 
and a number of other GM's in the new 
regions were worked. Best DX in the 
first phase was SM4ATA (HT51c), whilst 
the last station worked was LA3UU (FT11d) 
at 2006. The phenomenon ceased at just 
before 2030 having lasted about four hours. 
G3POI mentions a second phase for a while 
around 2200, when another three GM's 
were worked. Your scribe was in on the 
third phase from midnight and was glad to 
hook SM5BSZ/0 (JT41f) for another new 
QTH square, plus SMOERR (IT50f) and 
LA2PT (FTI3b). G3POI reports hearing 
GM4CXP working UR2HD (LS53e) so we 
look forward to receiving your reports for 
the next issue. As we compile this offering, 
a solar storm warning has been notified so 
there may be another aurora in the offing. 

Four Metres 
G4CVI (Fetcham, Surrey), in a recent 

QSO, asked why no 4m. news last month? 
Easy. Nobody sent in any reports! Richard 
advises of Sunday morning skeds on 70-32 
MHz SSB with GM4CXP and would wel- 
come skeds with any Northern stations- 
QTHR. Weekends preferred. Other 
Northerners reported active are G3JYP and 
G3VVT in Cumbria, whilst G4AIR (Maccles- 
field) puts Cheshire on the map. Please 
send us your reports on the CW contest, 
folks. G3BW (Whitehaven) now has one 
watt of SSB on 4m. and, " ... with a bit of 
wire in the shack ... " has worked GD2HDZ 
and G3JYP. 

Two Metres 
As expected, the "ZB2DC" worked by 

G4DGU montioned last month, has proved 
to be a phoney. G8EXX, the owner of the 
call, was in Gibraltar at the time of Chris' 
OSO, but confirms it was not he who was 
worked. 

After the several aurorae in November, 
it seemed that December would be a dull 
month. However, the band went out in fine 
style with a good, extended tropo opening on 
the 27th and 28th. G3COJ (Bucks.) found 
two new EA's on CW. EA2LA in Bilbao 
runs 7 watts to a vertical 3 -ele. Yagi and was 
up to S8 at times, but with a chirpy note. 
EA2LL was also worked on CW at first, 
then on SSB. He is situated at the TV station 
at Sollube, 40 km. North of Bilbao and uses 
5 watts to a 9 -ele. beam. Brian worked these 
two between 0020 and 0100 on the 28th. 
G4CMV (Leeds) had to battle through the 
QRM from the South yet managed to hear 
most of the French QTH squares, working 
CG, DF and DH. Three HB9's were worked 
in DG, DH and EH, plus a lot of portables 
in Southern Germany. A gotaway was 
OE2CAL(P2. 

G8BKR (Bristol) only found out about 
the good conditions at 1515 on the 27th. 
John's best DX was FIBUT (AD63g) and 
FIDGD (ZD48j). HB9MKW/M in DI -160h 
was a very good signal using 10 watts. 
G8FUF (Benfleet, Essex) worked IIBEP/P 
(DFI5g) and I1SFG/P (DF65e) at lunch time 
on the 27th and heard I4BFY/P in FE64a. 
Keith reports-04DML't best Dx from 13c -n - 
fleet as IQRRP/4/P in FD56g at 0610 on the 
28th, whilst F9NL passed on the news that 
OZ to EA6 on CW had been achieved. Other 
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countries worked by G8FUF included DM, 
HB9, OE and OZ. G8KKX (Northants.) 
found the lift to funnel into Southern 
Germany, France and Switzerland at 
different times, although covering most of 
the U.K. Roy did not hear any ON, OZ, PA 
or Western or Northern French stations. 

GD2HDZ was one of those who worked 
OE2CAL/P2, thus bringing the final 2m. 
countries total to a respectable 17. A new 
one for the Three -Band Annual for GI8HXY 
(Down) was GC2FZC Guernsey, during the 
lift on the 27th, whilst EI9Q in Waterford 
was contacted on the 15th. GW8HVP 
(Dyfed) mentions December 22 when 
ON6AT/A (BK18f) and F6CEC!P (BF210 
were bagged, the F6 being S9 all day. On 
the 26th, Tim worked many F's from the 
Northern coast down to the Paris region, 
whilst the 27th brought much DX during 
which the linear blew up (Murphy at it 
again?). Eventually it was repaired and 
DC6MY (F134a) was raised at 1170 km. 
During the opening 22 European QTH 
squares were worked with 14 DL, 22 F, 
three HB9 and two ON's in the log. At 
G3FPK, December produced 12 new QTH 
squares. During the period 27/28, the band 
was wide open to central and Southern 
France so it was decided to try and fill in 
the QTH map of France, with considerable 
success, eventually. Some 13 new Depart- 
ments were logged. On CW, F9NL (AD71b) 
in 66 was worked, whilst SSB brought 
FICAE (CE06g) in 26, FIDPQ/P (DFIIj) 
in 74 and F2KE (BE33h) in 12 for the best 
of the bunch. 

Two metres was well open to the South 
on January 7 and many CW users accounted 
for EAIAB (YD41b), another new square 
for G3FPK, as was F8RZ in ZF50h, Dept. 
16. The same evening brought the first SSB 
QSO with Spain, thanks to EAICV in Gijon. 
Antonio now has an FT -221 and no doubt 
will be in great demand. The one watt, 
9 -ele. CW station, EAIKC (XD32d) also 
in Gijon, was on during the 7th. G3CHN 
(Devon) had a CW contact with EAIAB 
during which Javier advised that he operates 
on CW on 144.04 MHz at 1700, " ... all 
days of the year." From his excellent vantage 
point on Bolberry Down, G3CHN proposes 
to plug away on a fairly regular basis down 
the West coast of France towards EA and 
CT to ascertain how reliable propagation is 
over this sea path. 

Seventy Centimetres 
Following the Repeater Meeting in 

October at Brunel University, the Home 
Office was contacted concerning the restric- 
tions on the use of the 430-432 MHz section 
of the 70 cm. band. Regrettably, we hear 
that these restrictions are to remain in force 
in their present form. 

The excellent conditions over the period 
December 27(28 on 2m. also extended to 
70 cm. with warnings flashed on UHF TV 
screens about interference. G3OSS (Lon- 
don) was very pleased to work OE2CAL/P2 
and GD2HDZ for new countries on the band. 
For G3ZMD, Murphy's Law was dumb- 
founded, for once, since the day after John 
came up on SSB for the first time, there was 
the opening. The TS -510 and Modular 
Electronics 9 watts transverter netted 
FIBUT (AD63g), F2TU (DI55d), F9NL 
(AD71b) and OE2CAL/P2 (01416e). A 
4CX250B linear amplifier is planned for 
1976. G8BKR heard F2TU but was unable 
to make a OSO due to a fault on the aerial 

relay. G8FDK (Launceston), who has 
given so many 2m. operators their first 
Cornish contact, advises that he has a 
2C39A, high level mixer built and plans to 
use his FT -101 as a prime mover to get going 
on the band, with an 8 -over -8 aerial. Alan 
certainly won't be short of customers! 
G8FUF was another who heard the OE - 
portable but with only 10 watts, due to TVI, 
Keith did not make a OSO. However, he 
did manage DL, F and HB9. The station con- 
sists of a TS -510 exciter, transistor transverter 
with 2N5915. 10 watts output. A linear with 
a pair of 4CX250B's is available and the 
aerial is a 36 -ele. stack. G8GML (Cam- 
bridge) came on the band for the first time 
in mid -December with 12 watts of FM. 

GD2HDZ has worked GD at last, 
thanks to GD3YEO, for a new 1975 country. 
In the past, Arthur has relied on visiting 
DX-Peditionaries to work his own country. 
He reports no Continentals being heard 
during the big lift. GI8HXY does not 
mention the lift, but did add GM and three 

70 CENTIMETRE ANNUAL TABLE 

Final Placings 
at December 31, 1975 

Station Counties Countries Total 

G3BW 46 8 54 

G3DAH 39 14 53 

GD2HDZ 41 9 50 

G3BHW 35 13 48 

G3ZMD 35 12 47 

G5DF 36 ll 47 

G2AXI 32 10 42 

G8EOP 26 10 36 

G8FMK 30 4 34 

G4BWG 21 6 27 

G4AEZ 18 8 26 

G8ABH 21 5 26 

GW8FK8 18 6 24 

G4AJE 17 5 22 

GM8FFX 11 10 21 

G8IFT 16 4 20 

GI8HXY 10 5 15 

GM4CXP 11 4 15 

G8BKR 12 2 14 

G3FIJ 6 3 9 

G4AGE 6 1 7 

G8GML 6 I 7 

GI3JLA 3 3 6 

G8INL 2 3 5 

GD3YEO 2 2 4 

G8GHZ 3 I 4 

G3EKP 1 1 2 

FOUR -METRE ANNUAL TABLE 

Final Placings 

at December 31, 1975 

Station Counties Countries Total 

G3ZMD 57 7 64 

GD2HDZ 58 5 63 

G4BYP 58 5 63 

G5DF 51 6 57 

G3DAH 49 5 54 

G3FIJ 47 4 51 

G2AXI 45 4 49 

G4BWG 44 4 48 

GM4CXP 30 5 35 

G4AIR 29 4 33 

G4AEZ 25 3 28 

G4CIK 19 2 21 

GI3JLA 14 5 19 

G3EKP 10 3 13 

G3BW 2 2 4 

counties to his score in the month. GW8HVP 
appears to be getting ready for 70 cm. 
operation and has a receiving converter 
working into the IF strip of the Liner -2. 
Tim writes that GW8BXQ has 9 watts of 
SSB from Pembroke Dock and did well in 
the lift. 

Twenty -Three 

We have no reports of 23 cm. activity 
this month. Pressure on space precludes the 
inclusion of the All -Time Table but please 
send in your up-to-date claims for next time, 
adding the number of QTH squares worked, 
as well, all time. 

The Danish Scene 

A welcome letter from Julian Macassey, 
OZ9IY from Farum in GP12c, informs us 
that, "Conditions on VHF over here are 
terrible. Activity on SSB is almost non- 
existent, which means that if there is any 
DX around I am often the only one to bag 
it." OZ9IY puts the blame for this fairly 
and squarely on repeaters. In Copenhagen 
alone there are three, plus six more, including 
those in Sweden, within a 50 km. radius. 
He says that most "amateurs" have a VHF 
rig with a ground -plane under the roof and 
use the repeaters even if they are only work- 
ing the fellow in the next street. Julian sums 
it up thus, "Great for taxi drivers, but no 
good for Amateur Radio." We could not 
agree more, OM. However, the picture 
does not seem to be quite so black since, 
in the G3FPK log, there are 20 different OZ's 
in all districts, except 7, on SSB. As com- 
pensation, OZ9IY has notched up 52 QTH 
squares since 1-1-'75 with, " ... a Liner -2, 
10 -ele. Yagi and lotsa patience!" 
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The Repeater Working Group, formed 
at the Brunel University meeting last October, 
has proposed a compromise plan for U.K. 
70 cm. repeaters, now that we know that the 
restrictions on the use of the 430-432 MHz 
section will not be lifted in the foreseeable 
future. In essence, it is an inverted Warsaw 
system in that the output frequencies would 
be; 433.05, 433.10, 433.15, 433.25 and 43335 
MHz, the inputs being 1.6 MHz higher. 
It is realized that this could cause inter- 
ference to A/TV so the RWG has suggested 
that the repeaters could be switched off a 
couple of evenings each week from 7 Pan. 
to midnight. The Home Office has rejected 
the 2m. GB3RF proposal for a Burnley 
repeater due to its being much less than 
100 miles from Bamsley, Pennines notwith- 
standing. 

Final Miscellany 

Several 2m. CW and MS operators have 
been complaining about phone stations 
operating in the CW band. One reader is 
particularly critical of a weekly net of old 
timers on AM around 14412 MHz, which 
has ruined his MS skeds on Tuesday even- 
ings. Others are none too happy about a 
net on 14414 MHz used as a talk -back 
frequency for 70 cm. A/TV. Two very useful 
beacons, DLOPR and ZB2VHF, are 
clobbered by these stations. Surely the 2m. 
band is wide enough for these folk to QSY 
to a more appropriate part of the band? 

G8FUF states that in France, there is a 
"Licence Commercial" whereby French 
amateur stations can run as much power as 
they like by quoting any special reason. 
This explains why one or two F's have been 
stating powers of one kilowatt output. 

G8JEF agrees there is a difference between 
the German and British authorities con- 
cerning the use of -/M and -IF'. His reciprocal 
DL licence says he must sign -IM when using 
the car's power supply, even if a fixed aerial 
is used. The "A" suffix is used only from 
your own, second QTH, without any oblique 
stroke, whilst anyone operating from an 
alternative QTH must use his own call -/P. 

Deadline 

February 7 for your claims and comments 
for the March column, please, to: "VHF 
Bands" SHORT WAVE MAGAZINE, 
BUCKINGHAM, MK18 JRQ. 73 de G3FPK. 

Repeaters on Seventycems THREE BAND ANNUAL VHF TABLE 

Final Placings, December 1975 

Station 
FOUR METRES 

Counties Countries 
TWO METRES 

Counties Counties 
70 CENTIMETRES 
Counties Countries 

TOTAL 
Points 

GD2HDZ 58 5 75 17 41 9 205 

G3ZMD 57 7 71 18 35 12 200 

G3DAH 49 5 54 10 39 14 171 

G4BWG 44 4 70 21 21 6 166 

G2AXI 45 4 54 15 32 10 160 

GM4CXP 30 5 84 18 11 4 152 

G3BW 2 2 78 13 46 8 149 

G4BYP 58 5 68 13 - - 144 

G3BHW - - 64 19 35 13 131 

GM8FFX - - 93 17 11 10 131 

G3FIJ 47 4 50 12 6 3 122 

G4AEZ 25 3 45 15 18 8 114 

G5DF 51 6 - - 36 11 105 

G4CMV - - 88 16 - - 104 

G4CIK 19 2 65 16 - - 102 

G4CZP - - 85 15 - - 100 

GI8HXY - - 72 12 10 5 99 

G8BKR - - 70 15 12 2 99 

GI3JLA 14 5 56 12 3 3 93 

G8EOP - - 45 12 26 10 93 

G8GML - - 68 17 6 1 92 

G8IAT - - 77 13 - - 90 

G3FPK - - 70 19 - - 89 

GD3YEO - - 67 15 2 2 86 

G8INL - - 67 14 2 3 86 

G4AJE - - 50 13 17 5 85 

G8IFT - - 53 9 16 4 82 

G8GLS - - 69 11 - - 80 

G8GII/P - - 62 17 - - 79 

G8ABH - - 40 11 21 5 77 

GW8HVP - - 57 12 - - 69 

G8FMK - - 31 3 30 4 68 

G8GLS - - 54 10 - - 64 

G8GHZ - - 50 9 3 1 63 

G4BKY - - 52 10 - - 62 

G8KSP - - 47 13 - - 60 

G8JKA - - 47 10 - - 57 

G8FWB - - 47 8 - - 55 

G4DNJ - - 45 8 - 53 

GM3JFG - - 38 15 - - 53 

G8JAJ - - 44 8 - - 52 

G8KKX - - 34 12 - - 46 

G3EKP 10 3 24 5 1 1 44 

G4AIR 29 4 7 2 - - 42 

G8ITS - - 32 8 - - 40 

G4AGE - - 23 9 6 1 39 

GW8GLG - - 30 3 - - 33 

GW8FKB - - - - 18 6 24 

For this month's Reader Small Advertisments, see pp. 729-735 
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RESULTS 
THE 30th ANNUAL MCC 

Positions and scoring 

POS'N CLUB NAME CALLSIGN 'POINTS 

I Irish Leprechaun Contest E11AA 15,208 
Group, Dublin 

2 Kingsway Tech. Radio Amateur GM4AAF 14,209 

3 
Club, Dundee 

White Rose Radio Society, G3XEP 13,943 
Leeds 

4 Sutton &Cheam Radio Society, 
"A" station 

G2DMR 13,418 

5 Addiscombe Amateur Radio ¡ G3WRR'A 12,972 
Club, Surrey 

6 South Manchester Radio Club G3FVA 12,615 
7 Royal Naval Amateur Radio G4EOK 12.532 

8 
Society. London Group 

Maidstone YMCA Amateur; G3TRF 12,206 
Radio Society 

9 Surrey Radio Contact Clubì G3SRC 12,202 
10 Oxford University Radio G3OUR/A 12,115 

Society 
11 Bracknell Amateur Radio Club G4BRA,IA 11,075 
12 North Staffs. Amateur Radio G4BEM 

Society 
13 Sutton & Cheam Radio Society, 

"B" station 
G4ADM 10,472 

14 1 rish Radio Transmitters' EI9ONE 10,360 
Society, Radio I station 

15 Greater Peterborough Amateur G4EHW 10,226 
Radio Club. "A" station 

16 Edwgare & District Radio 
t Society, "A" station 

G3ASR/A 10,116 

17 Blackrock Radio Scouts, 
Dublin 

EI2CA 10,111 

18 Hereford Amateur Radio G3YDD/A 9,765 
Society 

19 Glenrothes & District Amateur GM4EJI/A 9,620 
Radio Club 

20 Leyland Hundred Amateur G3WYY 9,425 
Radio Club 

21 Amateur Radio Club of G3EKW 9,218 
Nottingham 

22 Stevenage & District Amateur G3SAD 8,815 
Radio Society 

23 Peterborough Radio & G3DQW 8,693 
Electronic Society, "A" 
station 

24 Mansfield Radio Society G3GQC 8.670 
25 Solway Radio Club G4BBX/A 8,134 
26 Sheffield & District Amateur G3FJEjA 7.196 

Radio Society 
27 Cambridge University Wireless G6UW 7,186 

Society 
28 Munstable Downs Radio Club G3USE 6,645 
29 Southdown Amateur Radio G3WQK;A 6,380 

Society 
30 Edgware & District Radio G4AEM 6,025 

Society, "B" station 
31 Acton. Brentford & Chiswick G3IIU 5,940 

Radio Club 
32 Crystal Palace & District G3VCP 4,422 

Amateur Radio Club 
33 Gloucester Amateur Radio G4AYM 4,356 

Society 
34 West Kent Amateur Radio G4CCQ 3,948 

Society 
35 Silverthorn Radio Club G3SRA 3,528 
36 Gosport & District Amateur G3RQK'A 2,850 

Radio Club 
37 Echelford Amateur Radio G3UES 2,576 

Society 
38 Guildford & District Radio G6GS 2,538 

Society 
39 S.T.C. Amateur Radio Club, 

Paignton 
G3RMA'A 2.329 

40 Clifton (London) Amateur G3GHN/A 820 
Radio Society 

41 Greater Peterborough Amateur G4BBA 770 
Radio Club, "B" station 

Above finalencircled in 
significally lower than totals claimed. Ito should asbe 
noted that only a few incorrectly claimcd score points 
and one or two multipliers too many can make a large 

difference to the final score. 

THE MONTH WITH THE CLUBS 

By "Club Secretary" 

(Deadline for March issue: February 6) 

YES -we know we said "no Clubs in February" but the Editor 
made a New Year resolution not to give old scribe any spare time 

to pollute the ether; and you chaps sent in lots of reports (or missed 
last month's deadline'). Out came the whips and scorpions and - 
Presto! 

Seriously, because of the MCC Report, we have only a small 
amount of space, and so for this month only, everyone will get their 
mention in the form of a place in the Table herewith. Thus, for more 
details on any group, all you have to do is to write, ring or call on 
the appropriate hon. secretary at the address in the Secretaries' 
Panel. 

Normal "Clubs" service will be resumed in the next issue, for 
which the deadline is February 6, addressed "Club Secretary," 
SHORT WAVE MAGAZINE, BUCKINGHAM, MKI8 1RQ. 

CLUB 
NAME 

SHORT CLUB NOTICES 
HEADQUARTERS 

LOCATION 
DATES IN 

FEBRUARY 

Acton. 
Brentford 
& Chiswick 

BARTG 

Bury 

Cheltenham 
RSGB 

66 High Road, Chiswick 

Refer 10 Hon. See. 

Mosses Community Centre, 
Cecil Street 

Royal Crescent Hotel 

Chiltern Castle Street, High Wycombe 

Cornish SWEB Clubroom, Pool, 
Camborne 

Cray Valley 

Crystal Palace 

Derby 
(Nunsfield 
House) 

East Lanes 

Echelford 

Harrogate & 
Knaresboro' 

Hereford 

Maidstone 
YMCA 

Midland 

Mid- 
Warwicks 

Norfolk 

North Kent 

G-QRP 

Reigate 

Eltham United Reformed Church 
Hall, 1 Court Road, S.E.9 

Emmanual Church Hall. 
Barry Road, S.E.22 

Nunsfield House, Boulton Lane, 
Alvaston 

Blackburn YMCA 

St. Martins Court, 
Kingston Crescent, Ashford, 
Middx. 

Harrogate Coll, of Art, 
2 Victoria Road, Harrogate 

CD Hq., Gaol Street, Hereford 

Y Sportscentre, Melrose Close 

Midland Institute, Birmingham 

61 Emscote Road, Warwick. 
(New QTH) 

Crome Comm. Assn. 
Telegraph Lane East, Norwich 

St. Mary's Institute, 
2 North Cray Road, Bexley 

refer Hon. Sec. 

St. Marks Church Hall, 
Alma Road, Reigate 

17th 

all Tuesday's 

5th (AGM) 

25th 

5th 

5th and 19th 

21st (AGM) 

all Fridays 

5th 

9th, 26th 

all Mondays 

6th, 20th 

all Fridays 

17th 

2nd, 16th 

all Wednesdays 

12th, 26th 

17th 
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The Edgware & District "B" station 
for MCC was operated by G4AEM 
(left) and G3PSP. As seen from the 
table opposite, they made 6,025 

points for 30th position. 

CLUB HEADQUARTERS DATES IN Sutton Sutton College of Liberal Arts 17th 

NAME LOCATION FEBRUARY & Cheam 

RAIBC refer Hon. Sec. 
Torbay Bath Lane, rear 94 Belgrave Road, 

Torquay 
Fridays 

Scarborough Technical College all Fridays WAMRAC refer to Hoa. Sec. 

South 
Birmingham 

Hampstead House, Fairfax Road, 
West Heath 

4th White Rose 

Wolter - 

83 Town Street, Armlet', Leeds 12 

Neachells Cottage. 

Wednesdays 

Mondays 

Southdown Victoria Hotel, Latimer Road, 
Eastbourne 

2nd hampton 

Worthing 

Danescourt Road. Stockwell End 

fer to Ho.,. Sec. Tuesdays 

Southgate Scout Hut, Wilson St., 
W'inchmore Hill 

refer Hon. Sec. 

N.B.-In each case, the Secretary's name and address appears in the 
Spalding refer to Hon. Sec. 6th Panel below. 

Surrey Ship Inn, Croydon 17th 

Names and addresses of Club Secretaries reporting in this issue: 

ACTON. BRENTFORD & CHISWICK: W. G. Dyer. G3GEH. 
188 Gunnersbury Avenue, Acton, London, W3 8LB. 

B.A.R.T.G.: J. P. G. Jones, GW3IGG, Heywood. 40 Lower 
Quay Road, Hook, Haverfordwest, Dyfed, SA62 4LR. 

BURY: J. Clifford, G4BVE, 10 Arley Avenue, Bury, Lanes. 
(061-764 3466.) 

CHELTENHAM (RSGB): G. D. Lively, G3KII, 26 Priors Road, 
Cheltenham, Glos. 

CHILTERN: Secretary's QTH wanted. 
CORNISH: H. Webster, G3XTF, Crandale, Gillyfields, Redruth 

(6905), Cornwall. 
CRAY VALLEY: M. Tripp, G3YWO, 57 Cathcart Drive, 

Orpington (38199), Kent. 
CRYSTAL PALACE: G. M. C. Stone. G3FZL, I1 Liphook 

Crescent, London, SE23 3BN. (01-699 6940.) 
DERBY (Nunsfield House): I. Cage, G4CTZ, 25 Petersham 

Drive, Alvaston, Derby, DE2 OJU. 
EAST LANCS.: N. Jenkin, G4CGT, 125 Lambeth Street, 

Blackburn (670561), Lanes. 
ECHELFORD: J. H. Ellis, G2FNK, 15 Georgian Close, Leacroft, 

Staines (54828), Middlesex TW18 4NR. 
HARROGATE & KNARESBOROUGH: D. Boniface, G8IBB, 

Holmefield Road, Ripon, Yorks. 
HEREFORD: S. Jesson, G4CNY, 181 Kings Acre Road, 

Hereford (3237). 
MAIDSTONE YMCA: G. H. Taylor, G4BNI, 26 Valley Drive, 

Loose, Maidstone (43796), Kent. 
MIDLAND: A. L. Walton. G3ZKQ, 243 Barnes Hill, Birming- 

ham. B29 5UJ. (021-427 3088.) 
MID -WARWICKSHIRE: A. C. Outhwaite, G8GDY, 7 St. 

Anne Close, Leamington Spa, Warwickshire. 
NORFOLK: M. J. Coan, 20 Hobart Square, Norwich. 

NORTH KENT: R. Wells, G4ARQ, 12 Bulbank Road, Belve- 
dere, Kent. 

QRP CLUB: Rev. G. C. Dobbs, G3RJV, 8 Redgates Court, 
Main Street. Calverton, Notts. 

R.A.I.B.C.: Mrs. R. Shepherd, G3NOB, 59 Pantain Road. 
Loughborough, LEII 3LZ, Leics. 

REIGATE: R. Wells, G3RIN, 5 Cronks Hill Road, Redhill, 
Surrey. (Reigate 47659.) 

SCARBOROUGH: C. H. Whitaker, 1 Ryefield Close, Eastfield, 
Scarborough, Yorks., Y01 3DN. 

SOUTH BIRMINGHAM: N. Gutteridge, G8BHE, 68 Max Road, 
Quinton, Birmingham. B32 1LB. (021-422 9787.) 

SOUTHDOWN: B. Chuter. G8CVV, 15 Coopers Hill, Willing - 
don, Eastbourne. East Sussex. BN20 9JG. 

SOUTHGATE: B. Oughton. G4AEZ, 48 Morley Hill, Enfiled, 
Middx. (01-366 7166.) 

SPALDING: R. Harrison. G3VPR, 38 Park Avenue, Spalding, 
Lines., PEI IQX. 

SURREY: S. A. Morley, G3FWR, 22 Old Farleigh Road, 
Selsdon, South Croydon, CR2 8PB, Surrey. (01-657 3258.) 

SUTTON & CHEAM: A. Keech, G4BOX, 26 St. Albans Road, 
Cheam, Sutton, Surrey. 

TORBAY: M. Yates, G3UIQ, Top Flat. 23 Waverley Road, 
Newton Abbot (3025), Devon. 

W.A.M.R.A.C.: L. Colley, G3AGX, Micasa, 13 Ferry Road, 
Wawne, Nr. Hull, Yorks., HU7 5XU. 

WHITE ROSE: K. R. Robson, G3VTY, Flat 7, 34 Saint James 
Drive, Horsforth, Leeds. 

WOLVERHAMPTON: D. T. Pugh, G8BSR, Brigands, 38 
Applebrook, Shifnal, Salop. 

WORTHING: S. G. Williams, G3LQI, 58 Grinstead Lane. 
Lancing (4017), Sussex. 
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The University College of North 
Wales A.R.S., Bangor, fielded a 
strong team for VHF/NFD and here 
we see, left to right, SWL Jones, 
G3ZLL, G4BRT, GW4BGD, G8DRE, 
G8GSS and G8JHV. For the occasion 
they joined forces with the South 
Manchester Radio Club, to put on 

four stations. 

NEW QTH's 

This space is for the publication of the addresses of holders 
of new callsigns, or changes of address, in EI, G, GC, GD, 
GI, GM and GW of stations not already listed. All 
addresses published here will appear in the U.K. section of 
the American "CALL BOOK" in preparation. Please 
write clearly and address on a separate slip to QTH 
Section. Be sure to give correct County designation and 
post -code. In the case of direct subscribers needing 
Change of Address, please state for card index adjust- 
ment. Address items for this space to: "New QTH 
Page," SHORT WAVE MAGAZINE, BUCKINGHAM, 

MKI8 IRQ. 

EI7CW, Mrs. C. F. Dixon (XYL EI9AB), 12 
Bellevue Road, Glenageary, Dublin 
(854391), Eire. 

G3KDQ, J. C. A. Brock, 40 Oakwood Drive, 
Ravenshead, Nottingham (re -issue). 

G4EHK, D. J. Goulbourne, 8 Hill Close, 
Shevington Vale, Appley Bridge, Nr. 
Wigan, WN6 9J14, Greater Manchester. 

G4EJF, H. H. Berry, 37 York Road, Bowdon, 
Altrincham, Cheshire, WA14 3EF. (Tel. 
061-928 0218.) 

G4EKG, M. V. Tittensor (ex-G8IZO), 16 

Durcott Road, Evesham, Worcs., WR11 
6EQ. 

G4EME, D. S. Hall, 2 Linacre Road, 
Eccleshall (850659), Stafford, ST2I 6DZ. 

GI4EMS, D. Steele, 59 Donaghadee Road, 
Millisle (418), Newtonards, Northern 
Ireland. 

G4ENE, D. P. Stenning, 3 Vampire Road, 
Manby, Nr. Louth, Lines., LN11 8TX. 

G4ENG, D. R. Horton, 53 Calstock Road, 
Furlongs, Willenhall, West Midlands. 

GW4ENT, The Gwent Contest Group, 
c/o S. R. Cole, GW4BLE, 25 Fernlea, 
Risca, Newport, Gwent, NPI 6FW. 

G4EOG, A. V. Heritage, 25 Manor Road, 
Lydd, Romney Marsh, Kent, TN29 9HR. 

G4EOK, RNARS London Group, H.M.S. 
Belfast, Symons Wharf, Vine Lane, 
London, SEI. 

G4EOL, M. J. Coen, 117 Ranworth Road, 
Norwich, Norfolk, NR5 8DY. 

G4EQD, N. W. Smith (ex-G8IYI) 87 
Lancester Road, Ashby, Scunthorpe, 
South Humberside, DN16 3JH. 

G4EQI, L. W. Craven, Grass Moor, Radford 
Road, Alvechurch, Birmingham, B48 7DT. 
(Tel. 021-455 1347.) 

GM4EQY, J. N. Hately (ex-GM8HDB), 
10 Crags Road, Paisley, Renfrewshire. 

G4ERD, A. D. G. Hamilton, 50 Wood - 
brook Road, Loughborough (212583), 
Leics., LEII 3QD. 

G4ERY, D. J. Tyson, 136A Breckhill Road, 
Mapperley, Nottingham, NG3 SJP. 

G4ESF, J. W. Munn, Bleak House, Devoran, 
Truro, Cornwall, TR3 6NG. 

G4ESZ, A. V. George, 6 Stanley Road, 
Redland, Bristol 6, Avon, BS6 6NW. 

G8KMF, A. Keech, 2 Mountfield Road, 
Irthlingborough, Northants. 

G8KNR, L. W. Kenyon, Houlkers, Great 
Bardfield, Braintree, Essex. 

G8KTP, J. C. Pearson, 31 Lindisfarne 
Road, Jesmond, Newcastle -on -Tyne, Tyne 
& Wear, NE2 211E. 

G8KUU, G. W. Sutton, 51 Belfield Road, 
Etwall (2561), Derby, DE6 6JL. 

GSKWR, R. P. Killick (DCOGK), 58 Seven - 
fields, Highworth, Wilts., SN6 7NG. 
(Tel. 0793 763614.) 

GW8KXT, T. Clark, 1 The Wades, Fair - 
water, Cwmbran, Gwent, NP4 4DJ. 

G8KZY, A. J. Denison, 9 Blue Hill Crescent, 
Leeds 12 (634898), West Yorkshire, LS12 
4PA. 

G8LCB, S. C. Bateman, 913 Filton Avenue, 
Fitton, Bristol, BS12 7AU. (Tel. 0272 
697962.) 

G8LCY, N. G. Roulstone, 54 Baroon, 
Castle Donnington, Derby, DE7 2PF. 

G8LDR, D. Turner, B.Sc., 456 Whippendell 
Road, Waùofd (22953), Herts., WDI 
7PT, 

CHANGES OF ADDRESS 

G3BMM, J. W. Lymer, 101 Arundel Drive, 
Bramcote, Beeston, Nottingham. 

G3BNI, D. L. K. Coppendale, 26 Church 
Park, Bradenstoke, Chippenham, Wilts., 
SN15 4ER. 

G3FYV, H. G. Gosling, 81 Alan Moss Road, 
Loughborough, Leim.. LEII OLS. 

G3HCM, D. Dumbleton, Hillcrest, 70 
St. Martins Road, Finham, Coventry, 
West Midlands, CV3 6EU. 

GI3HHN, R. J. Armstrong, 95 Craighill, 
Muckamore, Co. Antrim, BT4I 1PT. 

G3ICH, P. N. Pitt, Broadfield, Simonsburrow, 
Hemyock, Cullompton, Devon, EX15 
3XA. 

GD3KGC, R. J. B. Morgan (ex-G3KGC), 
Plot 19, Howe Road, Onchan, Isle of 
Man. 

G3OZU, A. A. Brind, 82A Lion Road, 
Bexleyheath, Kent, DA6 8PQ. 

G3PQD, D. E. A. St. John, 3 Granary 
Close, Rainham, Gillingham, Kent. 

G3RSJ, R. H. Williams, 2 Taylors Turn, 
Downley, High Wycombe, Bucks., HP13 
STY. 

G3TML, T. H. Lloyd, B.Sc. (ex-9LITL), 
45 Princes Street, Pear Tree, Derby, 
DE3 8NR. (Tel. 0332 366078.) 

GM3TBV, W. H. Vann, Birchwood, Emma 
Terrace, Blaigowrie, Perthshire, PHIO 
6JA. 

G3TWG, P. J. Patrick, Bedford Lodge, 
Camden Place, Boume End, Bucks. 

G3VOF, M. G. Foster, 17 Prospect Road, 
Hornchurch, Essex, RM 11 3TZ. 

GI3XDX, G. McDowell, 15 Redford Road, 
Cullybackey, Ballymena, Co. Antrim, 
BT43 5PR. 

G3XRN, Royal Naval Auxiliary Service 
Amateur Radio Group, RNXS London 
Division, H.M.S. Discovery, Kings Reach, 
London. 

GM3YTS, R. W. Ferguson, 24 Braemar 
Avenue, Dunblane, Perthshire, FK15 9EF. 

G4BSC, J. R. Wells, 23 Lichfield Drive, 
Warden Hill, Cheltenham, Glos., GL51 
5DQ. 

G4BSC/A, J. R. Wells, 96 Newhaven Road, 
Orford, Warrington, Lanes., WA2 ONS. 

G4DKD, E. J. Pascoe, 8 Jaynes Close, 
Easington, Banbury, Oxon. 

G8DPL, J. R. Ayers, 3 Parkside, Wood- 
stock (811400), Oxon., OX7 IUR. 

G8FEO, S. E. Lowe, 31 Travershes Close, 
Exmouth (6091), Devon. 

G8IHH, A. McCall, I Farndale Court, 
The Meadows, Garforth (5210), Leeds, 
West Yorkshire, LS25 2DE. 

G8ILW, D. V. E. Couse, 6 Reading Drive, 
Sale, Cheshire. (Tel. 061-962 2217.) 

GBJLT, D. Brumbill, 3 Menson Drive, 
Hatfield, Doncaster, South Yorkshire, 
DN7 6RA. 

GSJQT, C. Rycroft, 9 Orchard Close, 
Westford, Wellington, Somerset. 

G8KNV, P. W. Johnson, The Burlington 
Hotel, Earls Avenue, Folkestone, Kent. 
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Get the Optimum from your Rig - ryUP M/57REN771VG 17 

KW 108 
VMONITORSCOPE 
Monitor your transmitted "Waveform" 
IO -160 metres. 

Can be left permanently in antenna feed. 

Two-tone generator incorporated to 
ensure optimum linearity for SSB. 

Displays SOB, AM and CW "Waveform." 

A further safeguard for your PA tubes. 

Write or 'phone 
for catalogue 
to: 

Match your antenna system to the PA stage with a KW 107 
-observe your TX `Waveform' with a KW 108 

KW 107 ANTENNA TUNING SYSTEM 
The KW range of aerial matching units will ensure optimum power transfer 
from the PA stage to the antenna system. 

Longer life for your PA tubes. 
KW 107, suitable for most transceivers 

R and transmitters (250 watt rating). 
The KW 109 is for use with linear 
amplifiers. 
Antenna selection. 
RF power and SWR measurement. 
Dummy load incorporated. 

J 

Observation of SWR with and without 
antenna tuner. 
Attractive "G" line case. 

The antenna tuner in the above unit can 
be purchased separately if you already have 
the KW 1011103, dummy load and antenna 
switch. This unit is known as the KW 
E -Z match. 
KW109 ANTENNA TUNING 
SYSTEM 

Offers same facilities as KW 107 but 
with higher Power rating for most 

linear amplifiers. T 

Other KW 
Favourites: 
KW 2000E Trans- 
ceiver 10-160 ; 

KW 204 Transmitter; 
KW 103 SWR¡RF 
Power meter ; 

KW Dummy Load; 
KW Traps (the 
original and best) ; 

KW Trap Dipoles ; 

KW Low Pass Filter; 
KW Balun; 
KW Antenna Switch. 

Stockists for Hy -Gain 
beams and verticals, 
CDR rotators. 
Shure microphones, 
etc. 

Easy terms on 
Equipment available 
over 12, 18 or 24 
months. 

Ee Communications Products I HEATH S, 
DARTFORD,TREET KENT 

DECCA COMMUNICATIONS LTD Tel.: Dartford 25574/21919 

NEW ! FREQUENCY -AGILE AUDIO FILTER - MODEL FL1 

FIRST -EVER FULLY AUTOMATIC NOTCH FILTER PLUS FULLY VARIABLE BAND-PASS FILTER WITH A.F.C. 

IMPROVES ALL EXISTING RECEIVERS-CONNECTS BETWEEN RECEIVER AND LOUDSPEAKER 
Automatic Notch Mode 
It sounds fantastic but its true, with Model FLI in circuit you can simply forget about heterodyne interference (audio whistles). In its automatic notch mod 
the filter will automatically locate and remove an interfering whistle in your receiver's audio output, usually in less than one second. No more fiddling 
with manual notch filters, the advanced Datong circuitry does it faster and better and automatically I 

So far as we know this is the first -ever device with this capability. 
It has to be heard to be believed. 
Variable Band-pass Mode 
Nearly as spectacular and just as revolutionary, Model FLI in its 
band-pass mode for the first time puts you in complete control 
of your receiver pass -band for CW and SOB. Compare these features 
with any other audio filter 
* Flat-topped response for ease of tuning of CW, and for effective 
SSB filtering. 
o Continuously variable bandwidth (20Hz to I000Hz) for perfect 

matching of selectivity to prevailing conditions or CW sending 
speed. 

* Continuously variable centre frequency (2.50 to 3000Hz) so you 
can put the pass -band precisely where you want it. 

* Switchable a.f.c. makes the 20Hz bandwidth as easy to use as 

if it were IOOHz. 

Our UNIVERSAL R.F. CLIPPER and R.F. 
CLIPPER MODULE are available from stock as 

usual. Please see previous ads. for details. Data 
available on request. 

Model FLI looks just as good inside as it does outside. All components, including controls, connectors, and eight i.c.s. plus six transistors, are directly 
mounted on two large glass -epoxy P.C.B.s. Power comes from either an internal PP9 battery( not supplied) or an external supply between 6.5 and 16 volts 
DC. Price in the U.K.: only L47.50 plus 25% VAT (p.p. included). Full details on request. 

DATONG ELECTRONICS LTD. 
H I MOOR PARK AVENUE LEEDS LS6 4BT TELEPHONE 0532-755579 
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YOU CAN COUNT ON US! 
50MHz DIGITAL FREQUENCY METER MMD050 

Now that we are established in our new factory we hope to expand our range of products 
for the amateur radio market. The latest design is a result of several months' work and incor- 
porates M.O.S. L.S.I. devices of a very advanced technology. By virtue of this technology we 
have been able to manufacture a 50 MHz frequency counter in the same small die-cast box as 

used for our popular range of converters. This counter has a six digit display using 0.27" red 
L.E.D.'s and thus gives read out to 100 Hz. There is provision for adjusting the internal oscilla- 
tor and, in practice, the overall accuracy of measurement is of the order of 200 Hz at 50 MHz. 
The unit is designed to operate from a nominal 12 volt DC supply with a current drain of 250 mA. 
The power is fed through a 5 pin locking DIN connector and provision is made for program- 
ming the position of the decimal point either by internal strapping in the plug or by external 
switching. This facility is required so that correct positioning of the decimal point is achieved 
when the counter is used with our 500 MHz prescaler, type MMD500P. The unit also has 
reverse polarity protection. 

SPECIFICATION 
Sensitivity ... ... 10µW typical 
Readout Accuracy ... ... ... ... ... 100 Hz 
Overall Accuracy ... ... Better than 500 Hz at 50 MHz 
Power Required ... ... 11-15 volts DC at 250mA approx. 
Dimensions ... ... I I Imm. x 60mm. x 27mm. 
Connectors ... 50 ohm BNC and 5 DIN 270° DIN 
PRICE ... ... £66.00 including VAT 

500 MHz DIVIDE BY TEN PRESCALER MMD500P 

This prescaler uses the very latest design of E.C.L. intergrated circuit and has output 
buffering to provide a 5 volt logic output swing. Input protection circuitry is incorporated. 

The unit is thus suitable for use with most types of counter in addition to our MMD050. 
The prescaler is designed to work with input frequencies in the range 50-500 MHz and has an 

input sensitivity of typically 100 µW. 

SPECIFICATION 

Input Frequency ... 50-500 MHz 
Sensitivity ... ... 100µW typical 
Output Voltage ... ... ... ... ... 5v. logic 
Power Required 11-15v. DC at 100 mA approx. 
Dimensions ... ... I I 1 mm. x 60mm. x 27mm. 
Connectors ... ... ... ... 50 ohm BNC 
PRICE ... ... ... £27.00 including VAT 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL 
L9 7AN TEL.: 051-523 4011 
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r 4, AM A".A Aar iIWir.riARIA' r /In /AMY .III i.i 
All prices include VAT 
at appropriate rate. Add 
carriage shown in brackets. 
TERMS: Cash with Order. 
All in -stock terms des- 
patched by return. 
Callen by appointment. 

Axial Products Ltd. 
DEPT. 312, 
23 AVERY AVENUE, DOWNLEY, HIGH WYCOMBE, BUCKS. 
Telephone i High Wycombe 0494 33968 

AXIAL AERIALS 
2m. ground plane ... .. 14.38 (501 
2m. 5 ele. Yagi ... ... .. 15.30 (75p) 
2m. 4 ele. quad ... ... LI I.25 (75p) 
VHF¡FM 4 ele. Yagi ... 14.75 (75p 
VHF/FM 6 ele. Yagi £7.19 (CI -00 
VHFIFM 9 ele. Beam ... £15.00 (Cl -50 
UHFITV 10 ele.... ... £2.19 (50p) 
UHFITV IB ele. £2.50 (50p) 
For TV aerials please state channel or location. 
50 ohm UR43 ... ... 16p metre P. & P. inc. 
50 ohm UR67 .. 36p 
75 ohm Low Loss . 16p 
300 ohm twin feeder ... 9p 
6' x I" steel mast 94p (75p) 
Wall bracket for I" mast 94p (50p) 
Lashing kit for I" mast £1.24 (50p) 
2" mast coupler £2.75 (60p) 
Segment collar for 2" mast 94p (40p) 

J AY BEAM 
4Y14M 4 ELEMENT YAGI .. £9.69 (CI -50) 
HMI2M HALO WITH MAST ... £3.12 (50p) 
XD(2M CROSSED DIPOLES ... £8.25 (75p) 
UGP¡2M GROUND PLANE ... £5.94 (75p) 
5Y/2M 5 ELEMENT YAGI ... £6.13 (CI -00) 
8Y/2M 8 ELEMENT YAGI ... £8.00 (LI 00) 
P814i2M 14 ELEMENT PARA ... £24.00 (CI -50) 
IOXY/2M 10 ELEMENT 

CROSSED ... 120.19 (Cl -50) 
D5/2M 5 OVER 5 SLOT FED ... £11.25 (CI -00) 
D8,,/2M 8 OVER R SLOT FED ... £15.00 (CI 00) 
D8/70 8 OVER 8 SLOT FED £12.88 (CI .00) 
PBMI870 18 ELEMENT PARA 115.62 (LI .00) 
MBM46¡70 46 ELEMENT 
MULTI .. £17.37 (C1 00) 
Q4!2M 4 ele. Quad Yagi ... £12.00 (CI -00) 
Q6/2M 6 ele. Quad Yagi ... 116.00 (CI -00) 
TAS 2 Metre mobile whip £9.56 (50p) 

Complete Catalogue available 
NOTE - 

7410 ISp 
7412 17p 
7413 35p 
7442 76p 
7447 97p 
7448 90p 
7474 36p 
7475 45p 
7476 36p 
7490 49p 
7495 72p 
74121 37p 
74160 Illp 
74192 140p 

Linear IC's 
8 PIN DIL 
LM 301 50p 
LM 741 35p 
NE 555 60p 

SS5 741 I 2N3819 
TIMER NOW I 
10 for LI 4 for £1 4 for LI 

1N4007 7400 7490 
12 for 50p 4 for 50p 2 for 85p 

SEMICONDUCTORS 
TTL Transistors 

7400 15p AC127 20p 
7403 ISp AC128 20p 
7404 20p BC107 I I p 
7405 20p BC108 llp 

BC109 12p 
BCI13 12p 
BC147 lip 
BC148 lip 
BC149 12p 
BCI57 Ilp 
BC158 12p 
BC159 14p 
BCI82 15p 
BC183 15p 
BC184 15p 
BC213 14p 
BC32I 10p 
BCY70 22p 
BDI31 42p 
8E173 20p 
BFI81 28p 
BF194 lip 
BF195 12p 
BFR79 I5p 

BFY50 
BETS{ 
TIP29C 
TIP30C 
TIP3055 
2N2906 
2N2926 
2N3055 
2N3819 

Diodes 
1N4001 
IN4007 
IN4007 
IN4148 

19p 
19p 
70p 
75p 
55p 
25p 
I I p 
38p 
35p 

6p 
9p 
9 
5p 

MARKER GENERATOR 
Two versions available as follows 
Mk. IIIA outputs at I MHz, 500, 100, 50. 10 kHz 
Mk. IIIB as above plus 25 kHz output. 
Technical specification: 

5 or 6 volt supply 
30ma consumption 
Harmonics extend to over 600 MHz 
Built-in signal identification, all outputs being 
modulated at approx. 5 Hz, minimising risk 
of alignment to birdies, etc. An optional 
switch removes the bleeping to aid zero - 
beating to Standard Frequency Transmissions. 
High quality fibreglass PCB 
High reliability -I year guarantee. 

COMPLETE MODULE BUILT AND TESTED 
Mk. IRA £10.15 inc. VAT and P. & P. 
Mk. IIIB £10.95 inc. VAT & P. & P. 
All units are tested in an industrial fridge Post and packing 10p per L any mix g 
and oven to ensure complete satisfaction Orders over C2 P. 8 P. FREE and reliability. 

ALL OUR PRICES INCLUDE V A T 

R. T. & I. ELECTRONICS LTD. 
where equipment is fully overhauled 

HEATHKIT Comanche MRI and HEATHKIT 
Cheyenne MT/ complete with 12 volt P.S.V. and 
Speaker ... ... ... ... ... 

HEATHKIT HW12 and HP23 AC P.S.U. 
EDDYSTONE 910/1. (Marconi HRI01) ... 
EDDYSTONE 770U ... ... ... 
GELOSO G207. B.S. Receiver ... ... ... 
KW. VESPA Mk. 2 with AC P.S.U. ... ... 
KW2000B with AC P.S.U.... ... ... ... ... 
HEATHKIT GR78 ... ... ... ... ... 
NATIONAL NCI20 ... ... ... ... ... 
LAFAYETTE HA350 ... ... ... ... 
LAFAYETTE HA800 ... .._ ... ... 
PAN ADAPTOR BC1031A 455/465 KM, ... 

£90.00 (14.50) 
£80.00 (14.00) 

£150.00 (13.50) 
£160.00 (13.50) 
£55.00 (13.50) 

£105.00 (14.00) 
£220.00 (£5.00) 
£75.00 (£2.00) 
£50.00 (14.00) 
£60.00 (13.00) 
160.00 (13.00) 

£60.00(13.00) 

WE CAN ALSO SUPPLY ANY MAKE OF NEW EQUIPMENT -Kind have pleasure in 
giving a few examples which are normally in stock:- 

AVOMETERS. Model7, Mk. 2, £55.80 ; Model 8, Mk. 5, £59.60 ; Model 40, 
Mk. 2, 155.80 ; Model 72, £22.90 ; Multiminor Mk. 5, £19.80 ; Standard 
Leather Carrying Case (Models 7, 8,40), £11.20 Ever Ready ditto, £12.95 ; 
Multiminor Leather Case, £5.80 ; 30KV D.C. Multiplier for model 8 or 9, 
[14.95 ; Pair of Long Reach Safety Slips, £2.20 ; Model EAI 13 Electronic 
Ana, E110.40 ; Model 272 Electronic Ave,. 139.20 ; Model TTI69 Transistor 
Testor, [23.40. All above post free in V.K. Trade and Educational enquiries 
invited. All other AVO and TAYLOR products available, ask for quote. 

S. G. BROWN'S HEADPHONES. Type "F" 120 ohm, 2000 ohm, 4000 
ohm, [10.80 (60p)) ; Rubber Earpads for same, 70p per pr. (20p) ; Standard 
Jack plugs, 24p (4p). 

EDDYSTONE EQUIPMENT. Please enquire. 
CODAR EQUIPMENT, PR40, £110.00 (60p). Leaflets on request. 

In present conditions we regret that all prices are subject to altera- 
tion without notice. 
NOTE : 25% VAT must be added to all prices. new R. T. & I. ELECTRONICS LTD. and secondhand, except Test Equipment which is 

new 

8%, inc. cart. and packing. 
CarriaTerms: 

C.W.O., Ape 
for 

provedand 
and Wales 

Monthly Accounu,Hi 
in 

Purchase Ashville Old Hall, Ashville Road, London 111 4DX Tel. 01-539 4986 
and Pan Exchange. Special facilities for export. NEAREST STATION: LEYTO NSTO NE (Central Line) 

Zeners 
400mw 
3-47v. lip 
IW 3-200 19p 

IC Sockets 
8 pin 14p 
14 pin 15p 
16 pin 16p 

, 
I 

1 

! 

1 

FREE SHURE MIC. WITH 
EVERY KW TRANSMITTER 
or TRANSCEIVER purchased 

At R.T. & i. 

* We have full H.P. facilities. 
* Part exchanges are a pleasure. 
* We purchase for cash. 
* We offer a first-class overhaul service for your electronic equip- 

ment, whether you are an amateur or professional user. 
* We have EASY Parking facilities. 
* We welcome your enquiries for specific items which although not 

advertised, may very well be in stock. 

PARTRIDGE "JOYSTICKS," "New Lightweight VFA" [12.10 (60p 
"JOY MATCH" III. Aerial Unit, £12.10 (60p). LO -Z.500. 117.60 (60p 
ATU kit, £5.00 (S0p) t ATU assembled, £6.05 (S0p) ; Artificial earth 
£60.00 (SOp) ; Aerial Bandawitch. £6.00 (SOp). Literature on request. 

TRIO EQUIPMENT. Please enquire. 
SHURE MICROPHONES 4447, £21.98 (75p) ; 444, £17.28 (75p) ; 

401A, [9.18 (60P) ; 201, £1.56 (60p) ; 202, 03.10 (60p). Full details on 
request. 

KEYNECTORS, piano key mains connector units, £4.25 (40p). Trade 
enquiries welcome. 

VALVES. Please state your requirements. 
ADVANCE TEST EQUIPMENT -we are agents -your enquiries please. 

TMK METERS t TM500, £16.75 (75p), TW2OCB, [21.00 650p), TPSSN, 
¿12.00 (60p), Model 700, ¿35.00 (75p), also cases for same. 

PHILIPS PM2403 ELECTRONIC MULTIMETERS, £55.00 ([1.00). etc., etc. 
We also supply PHILIPS & LABGEAR COLOUR TV TEST EQUIP- 

MENT, including Colour Bar Generators, Cross Hatch Generators. 
Degaussing Coils, Oscilloscopes, CRT Testers, Transistor Testers, etc., etc. 

KW EQUIPMENT : (Don't forget your FREE mir., with every Tx. and 
Txtr. I). KW2000E & P.S.U., [342.00 (13.50) ; KW202, [195.00 (1.50)) 
KW204, 1230.00 (13.00) ; KWI000 Linear, 180.00 (14.00) ; KW107, 
[68.00 ([1.50) KW E -Z MATCH, £22.00 (80p) ; KW 160, £18.00 (80) ; 
KW109, £78.00 ([1.50)); KW103 Monitor Scope, £85.00 (13.00 
Speaker for KW202, C13.00 (S0p) ; KW 103, £16.00 (50p) ; KW Low 
Pass Filter, £10.50 (30p) ; KW Antenna Switch, [6.00 (25p), etc. etc. 
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¡J. BI R K ETT Radio Component Suppliers 

26 THE STRAIT . LINCOLN . LN2 1JF 
Telephone: 20767 

NEW BOOK OUT FOR CONSTRUCTING "TRANSISTOR 
SHORTWAVE RECEIVERS FOR THE BEGINNER." Price 60p 

20 ASSORTED BRANDED ZENERS at 75p 
ITT SPECIAL NPN 300 MHz TRANSISTOR Type TM II With 

Data Sheet. 12 for 57p 
20 ASSORTED BRANDED 750mA SILICON RECTIFIERS for 57p 
VHF DUAL GATE MOS FET's like 40673 at 33p each. 4 for E1.10 
MINIATURE ELECTROLYTICS I000uf 40v.w. size I}" x ;". 3 for 

35p 
TAPE RECORDER MECHANICAL COUNTERS at 20p 
VHF TRANSISTORS. 600 MHz Type BF 224 at 6 for 57p 
OCTAL PLUG IN RECTIFIERS with 2 Diodes Fitted 300 PIV I amp. 

at 12p 
TANTALUM BEAD CAPACITORS luf 35v.w.. 15uf 35 

22uí 35v.w., 47uf 35v.w., I of 35v.w., 2uí 25v.w., 2.2uf 35v.w., 4.7uí 
35v.w., 5uf. 25v.w., 68uf 25v.w., 6-8uf 35v.w., 10uf 16v.w., 15uf 10v.w., 
15uf 20v.w., 20uf 6v.w., 22uf 16v.w. All at 9p each. 47uf 6v.w., I00uf 
3v.w. Both at 14p each 

18 VOLT I Amp. TRANSFORMERS. 240 Volt AC Input at 85p 
UNMARKED GOOD 2N 706 TRANSISTORS. 12 for 57p 
1000pí S00v.w., DISC CERAMICS, 16p dozen 
UHF TRANSISTORISED TV TUNER. Brand New at L1.10 
25 METAL TRANSISTORS. Like BC 107-8-9. Untested at 57p 
MINIATURE 100 PIV 10 Amp. SILICON BRIDGE RECTIFIER 

at 83p 
DTL I.C's 930, 944, 946, 962. All at 15p each 
R.F. AMPLIFIER TRANSISTORS BF 332 NPN 230 MHz, 8 for 50p 
THYRISTORS 10 amp. type 100 PIV at 25p, 400 PIV at 50p, 800 PIV 

at 60p 
6LQ6 CERAMIC VALVE BASES at 15p each, 4 for 50p 
200 ASSORTED TUBULAR CERAMICS at 57p 
ZN 414 RADIO I.C. with circuit at f1.20 
6 SILICON NPN PHOTO TRANSISTORS. Untested for 50p 
INTEGRATED CIRCUIT WIDE BAND AMPLIFIERS 10 to 

100 MHz with data. Untested 5 for 57p 
ERIE I to 12pf TUBULAR TRIMMERS at 5p each 

VHF FILTERS I000í I000pf SOLDER -IN Type CFT 3000 at 20p dozen 
SHORT LEAD ELECTROLYTICS 64uf 70v.w., at 4 for 15p, I40uf 

100v.w., at 3 for 15p 

FERRANTI ZTX 108 TRANSISTORS 6 for 57p 
DIVIDE BY 2 300 MHz COUNTERS with data at 80p each 

BY 103 SILICON DIODES 1300 PIV I amp. at 15p each 

VHF RF AMPLIFIER BFX 89 1100 MHz at 25p each 

SOLDER -IN FEED THRO's Ipf, 2pf, 15pf, 18pf, 22pf, 300pí, I000pf. 
All at 16p dozen 

200 ASSORTED POLYSTYRENE CAPACITORS at 57p 
VHF FET BF 256 800 MHz. Similar to 2N 3819, MPF 102, TIS 88 at 

25p each. 5 for El I0 
QUAD DIODES LIKE CV 2279 (for Ring Mod.) at 50p 

VHF FET's like 2N 3819 Type BE 5565. 6 for El 

SIGNETICS JK FLIP-FLOP TYPE LU 320A. 5 for 57p 

100 ASSORTED SILVER MICA CAPACITORS at 57p 
MULLARD LOCKFIT BC 149 TRANSISTORS, 8 for 50p 

50 ASSORTED TRANSISTOR ELECTROLYTICS at S7p 
ITT SILICON DIODES 20 PIV IOOmA XK 3056. 50 for 57p 

LARGE MULLARD C280 CAPACITOR PACK approx. 300 to 500 
pieces at El 

50 PLASTIC SILICON NPN-PNP MIXED TRANSISTORS. 
85% good at S7p 

TUNING CAPACITORS 200+200+25+25pí. Direct Drive at 40p 
RCA DUAL GATE MOS FET's 40600 at 50p, 40601 at 50p, 40603 at 

50p, 40673 at 57p 
SO PLASTIC NPN SILICON TRANSISTORS, 85% good at 57p 
LARGE PACKET OF MICA WASHERS for T03, 8131 etc., at 33p 
2S ASSORTED TRANSISTOR IF TRANSFORMERS at 44p 
VHF TUNING VARACTOR DIODE. Untested. 6 for 25p 
UNIJUNCTION TRANSISTORS like TIS 43 at 20p each 
DOUBLE TUNED 470 kHz TRANSISTOR I.F. TRANSFOR- 

MERS at I Ip each 
DISC CERAMICS -Olaf 50v.w., Olaf 500v.w., -02uf 50v.w., 05uf 

500v.w., luf 30v.w. All at 16p dozen 
35 ASSORTED PRE-SETS AND SLIDERS for 57p 
10 SILICON 10 Amp. DIODES untested at 25p 
10 SILICON 20 Amp. DIODES untested at 50p 

20 P CHANNEL MOS FET's with circuits for 68p 
COMMUNICATION SERIES OF I.C's. Untested, consisting of 

IxR.F., 3x1.F., 2xVOGAD, 2xAGC, IxMike Amp., 2xDouble Balanced 
Modulator, IxMixer. The 12 I.C's with data for L3 

TRIPLE DEMODULATOR, AM, SSB, FM IC. Untested with 
data at 30p 

SSB DEMODULATOR, AM DETECTOR, AGC GENERATOR. 
Untested with data at 30p 

A.F. AMPLIFIER and VOGAD IC with Side Tone. Untested with 
data at 30p 

THYRISTORS 10 amp. Type 100 PIV at 25p, 400 PIV at 50p, 800 PIV 
at 60p 

VHF POWER TRANSISTORS Type 2N 3375 at E2.16 each 
ZERO VOLTAGE SWITCHES for use with TRIACS at 50p each 
CERAMIC PLATE CAPACITORS 50v.w IBpf, 3.3pí. 5-6pf, 68pf, 

270pí, Ol uf. All at I6p dozen 
I000pf IOKv.w. CERAMIC CAPACITORS at 4p each 
F.M. I.C.s. Similar to TAA 570. Untested with data. 5 for 57p 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watts at S7p 
25 PLASTIC BC 107 TRANSISTORS 85% good at 44p 
50 ASSORTED POTENTIOMETERS for El 
X BAND PIN DIODES Type MA 4571 -Al at 40p each 
X BAND GUNN DIODES with data at [1.65 
X BAND TUNING VARACTOR DIODES Type I. I to 2pf. Type 

2. 3.3 to 47pf. Both with data at E1.65 each 
HUNTS 32uf 500v.w. ELECTROLYTICS size 3"x I" at 25p 
365pf 3 GANG TUNING CAPACITORS size 25'xlrxl6" at 66p 
10 SILICON SUB -MINIATURE 10 Amp. BRIDGES. Untested 

for 61.25 
I.C. SOCKETS DUAL IN LINE 8 Pin, 14 Pin, 16 Pin. All at 15p each 
10.7 MHz CERAMIC FILTERS 2.50 kHz Bandwidth with conversion 

to 10 kHz with data at 27p 
BF 180 or BF 181 VHF TRANSISTORS 25p each or 5 for LI 
500 yd. Reel of 14 Strand .0048 PVC CABLE at E3 reel 
25 ASSORTED TRANSISTOR I.F. TRANSFORMERS at 44p 
50 PLASTIC NPN TRANSISTORS 85% good at 57p 
REGULATOR I.C's UA 723 at 50p each, 3 for E1.25 
1000pí SOLDER -IN FEED THRO's at 16p dozen 
TRANSISTOR R.F. CHOKES 25 MH at 12p, 10 MH Tapped at 5 MH 

at I5p 
TO 39 POWER NPN TRANSISTORS 60 MHz at 3 for 50p 
TO 39 POWER DARLINGTONS 5 Watt Gain Approx. 500 to 1000 

at 20p each 
ASSORTMENT OF TOKO I.F. etc. at 6 for 50p 
250pf SOLID DIELECTRIC TUNING CAPACITORS Miniature 

at 33p each 
BF 179 HIGH VOLTAGE TRANSISTOR 250 Volt. at 22p 
400 PIV I Amp. TRIACS at 3 for 57p 
1000pí SOOv.w. TUBULAR CERAMICS at I5p dozen 
SIGNAL DIODES BA 170 at I8p dozen, BAY 19 at 22p dozen, BAY 18 

at 20p dozen, BAY 20 at 22p dozen 
BRANDED TRANSISTORS BC 107, BC 108, BC 109. All at 6 for S7p 

ITT PMT2R METALLISED FILM CAPACITORS 1.5uí 100v.w., 
6 for 30p 

MINIATURE PRINTED CIRCUIT ELECTROLYTICS tuf 40v.w. 
64uf 70v.w., 100uf IOv.w., 100uf 25v.w., 100uf 40v.w., ISOuf 16v.w.' 
I50uf 25v.w., 300uf IOv.w., 300uf 25v.w., 330uf 25v.w., 330uf 40v.w., 
470uf 16v.w., 680uf 10v.w., 680uf 25v.w., I000uf 6v,w., all at 6 for Sop 

OP -AMPS. 741 8 PIN DUAL -IN -LINE, 4 for LI 
UA 723 VOLTAGE REGULATOR I.C. at 50p 

RF PNP TRANSISTORS TYPE AFI25, 6 for 40p 
50 UNTESTED BY 100 DIODES at S7p 
GERMANIUM DIODES OA 85, OA 91, OA 95, IN 34A. All at 8p 

each 
2 GHz MULTI TRANSISTOR I.C. Like CA 3045. Untested at 

4 for Sip 
MOTOROLA R.F. SIGNAL AMPLIFIERS Type 2N 4123. 8for 57p 
SUB -MINIATURE TRANSISTOR 470 kHz I.F. TRANSFOR- 

MERS. Set of 3 plus Osc. 50p 
MULLARD BC 147 or BC 157, 8 for 57p 
MOTOROLA 2N 3055 NPN POWER TRANSISTORS 50p each 
CERAMIC TRIMMERS 4.7 to 20pf at 3 for 10p 

Please add I5p post and packing for orders under CI50 
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Learn how to become a radio_ 
amateur in contact with the whole 
world. We give skilled preparation 
for the G. P.O, licence. 

BlBIBMIB>BBEIB_IBMMIBBM MINIM 
Brochure, without obligation to: 

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept SWB-26 

P.O.Box 156, Jersey, Channel Islands. 
NAME 
ADDRESS 

WAA 
low ma B1 B1iB1BlrsiIIIr 

1 
1 
1 
1 

(Block caps please) 1 
s,s,s,mos,ma,me,s,mos,s,mims,immiumssmilimmiUmmumeswws,wu 

AMATEUR RADIO - 63YFY 
CHAS. H. YOUNG LTD., 170-172 Corporation Street, Birmingham B4 6U D. Tel. 021-236 1635 

Raymart band checker 1.8-145 MHz ... . ... £12.50 (75p) 
Folded Aluminium Boxes with lids ideal for electronic projects : 

RM7 51" x 2;" x 1#" 45p RMI4 7" x 5" x 24" 69p 
RM8 4"x 4"x 1#"45p RM15 8"x 6"x 3' 95p 
RM9 4"x2}"x 1#"41p RMI6l0"x 7'x 3"£I.06 
RMlO5}"x 4"x I1"41p RMI710"x4#"x 3" 93p 
RM I I 4" x 2#" x 2' 45p RMI8 12" x 5" x 3" £1.06 
RMI2 3"x 2"x I"39p RM1912"x 8"x 3"£1.30 
RM 13 6" x 4" x 2" 58p All boxes p & p (50p) 

Aluminium Panels 18 swg : 

6" x 3" 8p, 6" x 6" 15p, 8' x 4' 20p, 6" x 4" IOp, 8" x 3" IOp, 
12" x 12" 56p. All panels p & p (50p). 
Paxolin Printed Circuit Board 10}" x 81" ... S0p (50p 

Microwave Modules : 

70 MHz Converters 28-28.7 MHz I.F. 
28-30 . ., 

.. 2-4 
4-6 
28-30 
28-30 with 116 MHz 0/P 
28-30 MHz I.F. 
144-146 MHz I.F. 

. 28-30 MHz I.F. 
144-146 MHz I.F. 

Varactor Tripler ... ... 

136 
144 
144 
144 
144 
432 
432 

1296 
1296 
432 

1296 .. .. .. 
144 Preamp (2 outputs) .. 

Midland Agents : 

for EDDYSTONE, JOSTY KITS, 
J BEAM, ICOM. 

Multi -Storey Car Park at rear of Shop 

£18.90' 
£18.90 
£18.90 
E18.90 
£18.90 
£19.20 
£22.60 50p 
£22.60 
£29.90 
£29.90 
£21.90 
£31.30 
£11.30, 

Raymart 3" ribbed insulators... ... ... ... 30p (50p) 
Raymart AT Insulator ... .. ... .. ... 30p (50p) 
14 swg H/D bare copper wire (approx. 140ft.) ... £3.30 (£I.00) 
ML2 Polythene Cord 200 Ib. B.S. (approx. 140 yds.)... £1.50 (75p) 
ML4 Polythene Cord 400 lb. B.S. ... per yd. Sp (5Cp) 

Manuals to cover Eddystone Receivers -Please enquire 

SERVICE 
WE SPECIALISE IN THE SERVICE OF EDDYSTONE 
RECEIVERS AND CAN ACCEPT OTHER MAKES OF 
COMMERCIALLY MADE COMMUNICATION EQUIPMENT 

1COM 
IC22A 
IC225 

RECEIVERS 
ECIO Mk. II 5-30 MHz ... 
EB37 L/W M/W-22 MHz... 

JAYBEAM AERIALS 2M 
5Y/2M 5 ele ... ... £6.12 
8Y/2M 8 ele ... .. £8.00 
10Y/2M 10 ele ... £IS75 
5XY/2M crossed 5 ele £11.75 
8XY/2M crossed 5 ele £14.62 
IOXY/2M crossed 5 ele £20.18 
Q4/2M 4 ele quad ... £12.00 

... £176.25 IC201 

... £275.00 IC3PA psu 
... £397.50 

.. £46.87 

£224.95 (£2.50) 
£224.95 (62.50) 

06/2M 6 ele quad .. £16.00 
UGP/2M ground plane £5.93 
HO/2M halo head . £2.62 
HM/2M halo with 24" 

£3.12 
} whip ... £9.56 
Bantex } whip... £7.87 

ALSO RANGE OF 70 cm. JAYBEAM AERIALS 

NO C.O.D. PLEASE PRINT YOUR NAME AND 
ADDRESS. YOU MAY ORDER GOODS BY 
PHONE AND PAY BY ACCESS OR BARCLAY 
Enquiries S.A.E. please. Prices include VAT and 
are subject to change without notice. &wI< with Access 

eal11 
_®tt= 
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VHF TRANSVERTER * EUROPA B 2 METRE 
or 4 METRE or 6 METRE 

In production now for over three years and in use all 
over the world and ideal for normal tropo or OSCAR 
work. The Europa B plugs into Yaesu/Sommerkamp 
equipment and you are on VHF. All other HF equip- 
ment can be used with our Europa power supply the 
CPS 10. 
The Europa B gives you : 

* The confidence of our most efficient back up service 
in the 12 month warranty period and beyond. 

* Highest transmit power available 200W. Highest 
receive sensitivity available -2 dB N.F. 

* Compact, attractive appearance will complement 
your station. Size : 9" x 4;", front panel 42" deep. 

* Cleanest output spectrum available. All spurious 
outputs-80dB. 

* Price : £109.37 complete to plug in and from stock. 
EUROPA COMPLETE POWER SUPPLY 

TYPE CPS 10 
Supplies all voltages to Europa and contains a dummy 
load attenuator to make the Europa compatible with 
any HF equipment. Price : £50.00-Ex stock. 
VHF CONVERTERS -2 METRES, 4 METRES, 70 cms., 
SATELLITE BAND AND MARINE BAND FROM 
STOCK - OTHER FREQUENCIES TO ORDER. 
SENTINEL DUAL GATE MOSFET 

CONVERTERS 
* N.F. -2 dB. Gain -30 dB. 
*- No oscillator frequency multiplication to reduce 

spurious signals. 
* Very high tolerance crystals, 5 p.p.m. for calibration 

accuracy. 
* Strong signal and overvoltage and reverse polarity 

protection built in. 
* Standard I.F.s are : 2 metres : 28-30 MHz, 2-4 MHz, 

4-6 MHz. 4 metres : 28-28.7 MHz. 
* Size only : 24" x If" x 3" long except 2-4 MHz and 

4-6 MHz which are double conversion and 4" long. 
Price only £18.75 and ex -stock. 

SOLID STATE MODULES 
63 WOODHEAD ROAD, SOLID, LOCKWOOD 

HUDDERSFIELD, HD4 6ER 
Telephone: 0484-23991 

DESPITE 25% VAT AND THE GENERAL DEPRESSION -1975 HAS BEEN OUR BEST YEAR YET 
AND 1976 LOOKS LIKE BEING EVEN BETTER 

SENTINEL 2 METRE CONVERTER KIT, 
28-30 MHz IF ONLY 

A well proven kit supplied with printed circuit board 
drilled and with all coils mounted to make assembly 
easy. Price : E12.74, ex -stock and IF it doesn't work 
send it back with f2.30 and we will fix it. YOU 
CAN'T GO WRONG ! 

SENTINAL X 2 METRE CONVERTER 
A de luxe version of the Sentinel. Performance spec. 
is the same but it contains an external mains power 
supply and a front panel RF gain control. 
* Size : 5" x If" front panel, 4" deep. 
* Stock 2 metre IFs : 28-30 MHz, 2-4 MHz, 4-6 MHz. 

Price : £24.37-ex-stock. 
SENTINEL MF. Another Dual Gate MOSFET 

2 metre converter which converts to medium wave 
in 2 switched bands. Price : £20.00 ex -stock. 

2 METRE OR 4 METRE PRE -AMPLIFIERS. These 
can be supplied for Satellite and Marine Band from 
stock. Other frequencies to order. 
Two models to choose from : 

Sentinal low noise FET pre -amplifier. 
* This pre -amplifier uses a selected low noise FET to 

provide the ultimate in sensitivity and selectivity. 
* Isolated supply lines, compatible with any equipment. 
* Low noise figure-I dB. High gain -30 dB. 
* Size : If" x 2f" x 3". Price : E9.68--ex-stock. 
PA3 dual gate MOSFET pre -amp. 
* Small about 1 cubic inch, printed circuit pre -amp. 

Now incorporated in thousands of transceivers. 
* Low noise figure -2 dB. Gain 18 dB. Price : £6.97 

with fitting instructions. 
70 cm. U.H.F. CONVERTERS AND PRE -AMPS 
SM 70 70cm. to 2 metre FET converter. This is a very 
high performance 70cm. converter at a very attractive 
price. Size : If" x 2f" x 3". N.F. 3.5 dB. sain 30 dB. 
Price : f18.75-es-stock. 
SM7I 70 cm. (432 MHz) PRE -AMPLIFIER 
Selected FETs give a noise figure cf -3.5 dB and a gain 
of 18dB. Size : 2f" x If" x 4". This unit is also available 
on other frequencies, e.g. 400 MHz region for satellite 
or radio astronomy use, for which it was originally 
developed. Price : £11.25-ex-stock. 
NEW ! SSM Z MATCH 80-10 METRES 
This unit has been produced to satisfy the constant 
demand for a compact matching unit to meet the 
critical load requirement of the modern P.A. Receivers 
are also becoming more sensitive to aerial matching 
and although our Z match can of course be used to 
match the aerial to your receiver. The units have been 
tested at 2KW CW output power into a Bird Termaline 
Wattmeter/Dummy load. The aerial connections can 
be used with balanced or unbalanced feeders and the 
connectors are screw terminals for wire aerials AND 
SO239s for co -ax fed aerials. Price is only £29.50. 

All prices include 25% VAT and delivery. 12 months guarantee on all units. We offer same day COD (f50 limit) 
ACCESS BARCLAYCARD H.P. or C.W.O. 

If you require more detailed information or help, we are a telephone call or a letter away, so do not hesitate to ask 
You can call in anytime to inspect or collect equipment. Paul, G3MXG. 
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ABOVE A 
IT'S 

RA s 

E 

N MITTINGTAND RECEIVING! 
MINIMUM RF LOSS and VERY LOW ANGLE FIRE ensures FURTHER MINIMUM SIGNAL LOSS 
from Ionosphere and Earth Bounce, making DX -COMMONPLACE -with only MILLIWATTS of RF power, in 
spite of the present Sunspot minima. Send stamp for PROOF ! 

YOU just CANNOT AFFORD R.F. LOSSES - and S.W.L's, remember, the SAME antenna* is used 
for RECEIVING the DX - YOU SURE CAN'T WORK 'EM - IF YOU CAN'T HEAR 'EM ! ! - 
the *J O Y S T I C K V.F.A. - the 'Q RP ANTE N NA (230cm-7' 6") that handles ALL your 
R.F. - "FLEA POWER" or KILOWATT EFFICIENTLY ! ! ! - AS SUPPLIED TO H,M. GOVT. COMMUNICATIONS H.Q. - 

PRICES INCLUDE V.A.T. INSURANCE AND DELIVERY BY POST OR CARRIER 

JOYSTICK V.F.A., £18.00 ; JOYMATCH A.T.U's :-III (Med. wave - 30 MHz), £18.00 ; 1 I IA (1-6-30 MHz), £18.00 ; 111B (L match, 
1.6-30 MHz), £16.20; LO -Z500 (I.8 thru 30 MHz, 500w.), £23.35; "RC" (pre -production prototype "impossible" location A.T.0-S.W. 
bands), £9.56 ; BUDGET LINE : A.T.U. 1.6-30 MHz, £8.90 ; A.T.U. Medium and SW bands, £8.90 (both in kit form, £7.40) ; Aerial Band - 
switch (complete aerial system, medium and SW bands), £7.40 ; Artificial Earth, £7.40 ; DX CRYSTAL SET (Home and World -Wide recep- 
tion) ready to use, £4.86 ; Comm. Headphones 8 ohm, £4.90 ; Field Strength Meter, £2.11 ; Set valves 9R59D5, £6.21 ; Coaxial cable 50 or 
75 ohms, per 10 metres, 61.55 ; SYSTEM "A" ; V.F.A. + I I I B, £32.96 ; SYSTEM "X" : VFA -- either Ill or I I IA, £34.47 ; SYSTEM "D" ; VFA Aerial B'switch, £24.63 ; SYSTEM "J" : VFA _ LO -Z500 FS meter, £41.03 ; SYSTEM "RC" : VFA ;- "RC," £27.56 

PARTRIDGE SUPER PACKAGE 
Send stamp for details and expert advice. 

Box 4P/'ROASR/RS FIIr 

ir- 

COMPLETE RADIO STATION FOR 
ANY LOCATION. Comprising : Trio QR666 
Gen. Coy. RX, Headphones VFA., System 
"A", all connecting cables, del. (our risk). 
ASSEMBLED IN SECONDS ! Just telephone your card number 
(Save £14.05) 

Phone 0843 62535 
(or 62839 BARCLAYCARD 

after office hours) wemome ne,e 

G3CED G3VFA 

£20693 

Act e.5 

Buy it with Access 

LEE ELECTRONICS LTD. - 
01 -723 5521 CLOSED THURSDAYS G8JVL 
400 EDGWARE RD., PADDINGTON, W.2 

LONDON'S LEADING STOCKISTS OF YAESU 
ANTENNA SPECIALISTS STANDARD ICOM 

BANTEX JAYBEAM REVCO AM70 ETC. 

SPECIAL EXCLUSIVE OFFER 
Perspex Dust Covers designed and manufactured by us to keep 
your Yaesu equipment in mint condition. Suitable for Models 
FT101, 10IB, FL101. FR101, FT23I, FTIOIE, FL2100, FT277, FT288A, 

etc. Price £4.50 each inc. VAT. Carriage 45p. 

YAESU Price J -BEAM ANTENNAS Price 5/p 
FT200B with p.s.0 .. £255 4m. 4 ele. . £7.75 (I-00) 
200R Sigmasizer 2m. IOW.... £195 5Y 2m. 5 ele. Yagi ... £4.90 (75p) 
FTIOIE transceiver ... £395 8Y 2m. 8 ele. Yagi ._ £6.40 (75p) 
FR10IS Amateur Band rx. ... £265 IOY 2m. 10 ele. Yagi £12.60 (I-00) 
FR101SD as above with digital £350 PBMIO 2m. parabeam £14.95 (1.00) 
FRIGI DL general coverage rx. £350 PBM 142m. parabeam £19.20 (1.00) 
FRIOID;DL as above with D5 2m. 5 over 5 .. £9.00 (1.00) 

digital .,. ... £425 D8 2m. 8 over 8 ... £12.00 (I.00) 
FL101 transmitter ... ..- £275 
FT20I transceiver ... £310 
FTS01 transceiver with p.s.u. £425 

5XY 2m. Crossed Yagi £9.40 
BXY2m. Crossed Yagi E 1.70 

(I.00) 
(l-00) 

FT2242m. IOW transceiver ... £130 10X7 2m. Crossed 
FT22I 2m. AM/FM, SSB tx/rx... £318 Yagi .. .. £16.15 (I-25) 
FL21008 linear amplifier ... £230 Q42w. 4 ele. quad .. £9.60 (1.00) 
YC355D counter 200 MHz ... £135 Q62m.6ele. quad ... £12.80 (1.00) 
YC601 digital display ... 195 UGP2m. Ground plane £4.75 (75) 

D8 70cm. 8 over 8 ... £10.30 (1.00) 

STANDARD RANGE 
C 146A 2w. transceiver £90.00 
C830 Iw. marine trans- 

PBBI8 70cm. para - 
beam ... ... 

MBM48 70cm. ... 
£12.50 
£13.90 

(I-00) 
(125) 

ceiver .. £96.00 M8M8870cm. ... £18.50 (1.50) 
Base master charger £15.00 12X7 70cm.... ... £19.00 (I-00) 
C828 I Ow. transceiver £ 135.00 PMH/2C phasing 
C430 I Ow. 7Ocm. transceiver £160 harness ... ... £3.25 

MOBILE AERIALS Price p(p 
Bancex B5U 70cm. 3 

wave £3.90 (45p) 
Bantex B5 2m. #wave withh,, base . £6.00 (b5p) 
Bantex B5 2m. with 

boot lip mount £9.75 (65p) 
Bantex magnetic mount £7.50 (50p) 
Bantex magnetic mount 

with 3 whip £12.00 (85P) 
Revco f wave with 

coil and base ... £6.35 (85p) 
Hustler 2m. co -linear 

mobile .. £25.00 (50P) 
1 -Beam TAS I whip 

with cable £7.65 (50p) 
Bantex boot lip 

mounted bases £5.25 (25p) 
UR43¡67 Co -axial cable and rotators 

from stock. 

ANTENNA SPECIALISTS 
ASP629 ... ... £6.59 (75P) 
ASP393 ... 115.20 (75p) 
ASP677 ... £12.87 (75p) 
ASPE647 __ 116.10 (75p) 

ICOM RANGE 
1C22A 2m, transceiver, 

22 channel with 10 
xtals fitted .. £140 

IC225 2m. BO channel £220 
IC201 2m. VFO 10 

watt 12v./230v. FM! 
SSE ... ... £315 

All ICOM models can be fitted with 
oral tone burst if required. 

XTB2, xtai tone burst £8.95 
MICROWAVE MODULES 
2m. converters 2-4, 

4-6,28/30... EIS10 (I5p) 
4m, converters 28-28-7115. 10 (l5p) 
70cm. converters 28/ 

30 144/ 146 ... £18.00 (I5p) 
2m. dual output pre. 

amps ... £9.00 (I5p) 
1296 MHz converter nverter 

28/30MHz .. £23.90 (I5p) 
2m. convener 28-30/ 

116 osc. output ... £15.90 (I5p) 
50 MHz frequency counter £61.10 
500 MHz prescaler 
70 cm SSB transverter .. £71.20 

VAT MUST BE ADDED TO ALL PRICES CARRIAGE CHARGES ARE FOR UK ONLY SE HABLA ESPANOL 
* TRICITY FINANCE * BARCLAYCARD * ACCESS * FREE PARKING AT REAR OF SHOP 

N.B.-ANTENNA SPECIALIST AERIALS AND FREQUENCY COUNTERS SUBJECT TO 8% VAT. OTHER ITEMS 25% VAT. 
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FREE IN 

FEBRUARY ISSUE 
RADIO h ELECTRONICS 

CONSTRUCTOR 

WALL CHART - DESIGN DATA TABLES 

SAVE TIRESOME CALCULATIONS -The Design Data Tables list both capacitive and inductive 
reactances at radio and audio frequencies. Also given are the resistance and capacitor values required 
in symmetric multi -vibrators running at audio frequencies, sinusoidal a.c. peak, average and r.m.s. 
values, decibel ratios up to 100dB, maximum potentiometer currents and information on copper 
wire gauges. 

SPECIAL FEATURE 

4 CHANNEL STEREO MIXER 

A comprehensive design which allows four separate 
stereo signals to be combined at any required mixing 
level. 

MANY OTHER ARTICLES ON SALE NOW 35p 

G. W. M. RADIO LTD. 
All prices include VAT and post/carriage. Discount for callers 

OSCILLOSCOPES, SOLATRON CD1212. 5" tube. TB 100 
nanosecs co 5 secs. Input 200 microvolts to 100 volts. Clean and 
good working order, with 24 mc/s. dual trace plug-in unit, £85. Wide 
band 40 mcls. unit, £21,24 mcjs. unit £26. Plug in units sold separately. 

JABSCO "Water Puppy" spare 12 volt motors, £2.50. Marconi 
"Atlanta" Receivers, £150. S G Brown type "F" high impedance 
headphones, £2.50. DIODE RECTIFIERS, 41HF40, 400v, at 40a, 
75p or 4 for £2.50. BYZ13, 800v. at 20a, 85p or 4 for E2.75. MORSE 
KEYS, standard Army bakelite type, £1.30. 

PERMEABILITY TUNER UNITS. High quality 4 medium I long 
wave push button tuner with manual tuning. Circuit for Hi Fi AM 
tuner, £1.75. 

RADIO TELEPHONES. Cambridge boot high band with accessories, 
£35. Westminster UHF W15U, £60. Murphy Rover Hybrid Hi Band 
£15.00. Vanguard units only, no accessories, valve multi channel low 
band, £10.50. From time to time we have licensable equipment, 
present stock includes ITT STAR VHF and UHF but phone for latest 
stock position. 

FREQUENCY METERS BC22I complete charts, no psu, [15. 
TRANSMITTER P.A. units STC T4188 tunes 2.8 to 18 McIs. manual 

or 28v. motor drive 13" x 8" x 8". Pair VC2519 (4X150) 28v. blower 
cooled. Bases are NOT UHF type. Ideal basis for linear amplifier 
construction, £11.00. 

REED RELAYS. 4 -pole normally open, 5v. DC coil as used in recent 
Electronic Keyer design, I6p each (plus IOp post for any number). 
Also reed inserts 1.85" overall (body length 1.1"). Diameter 14". 
Max. ratings 250v. DC and 500 mA. Gold clad normally open contacts, 
85p per dozen, [4.12 per 100, £30.25 per thousand. 

AERIAL INSULATORS, EGG type. White china li", 6 for 75p. 
Pyrex 24", 67p each. 

AVO SIGNAL GENERATORS, CT378, mains powered, 2-225 Mcls, 
£25. 

AERIAL VARIOMETER TU NERS for 19 set, £2.32. No. lO headset, 
new and boxed, for 19 and 62, etc., E2. 12 volt 4 pin vibrators, 3 for 
El. 

CRYSTALS. 1000 kc/s, HC6U, [2.50. Genuine RACAL Goodmans 
speakers, £2.30. S.A.E. for list of other Racal crystals stocked. 

A510 Tx units, 2-10 Mc/s., £6. AVO TRANSISTOR TESTERS, 
CT446, battery powered, £15. Small shaded pole motors, 1151240v., 
[1.25. 

All Receivers and Test Equipment are working order at time of dispatch 
Carriage charges included are 

in 
ngland and Wales only 

Telephone 34897 
Terms: Cash with orders. Early closing Wednesday. 

40-42 PORTLAND ROAD, WORTHING, SUSSEX 

REG. WARD & CO. LTD. 
(G2BSW) 

(G8CA) 
KW 108 Mon. scope ... ... ... ... ... ... £85.00 
KW 103 VSWR Meter and Combined Power Meter .. . [16.00 
KW 107 Crmbined E -Z Match, VSWR and RF Power 

Indicator, Dummy Load and Antenna Switch for 3 Outlets [68.00 
KW Trip Dipole Coaxial Feeder ... ... ... ... [16.00 
KW Trap Dipole with Balun ... ... ... ... ... [29.00 
KW 3 -way Antenna Switches (for coax) ... ... ... £6.00 

YAESU 
FTIOIE Tcvr ... ... ... ... ... ... [395.00 
Yaesu FR400 SDX ... ... ... ... ... ... [210.00 
FT200B Transceiver and 200 A/C PSU ... ... ... [255.00 FP 
Yaesu FT 201 Transceiver ... ... ... ... ... [290.00 
Yaesu FRIOIS RX ... ... ... ... ... ... ... £270.00 
Yaesu FRIOID .. ... ... ... ... ... ... [350.00 
Yaesu 401E Tcvr. ... ... ... ... ... ... £330.00 
Yaesu YO100 Mon. scope ... ... ... ... ... £105.00 
Yaesu FT22I 2 Metre Transceiver (mains/mobile) ... ... £318.00 

E DDYSTO N E 
Eddystone ECIO Mk. 11 ... ... ... ... £152.00 
Eddystone 924 PSU ... [13.46 
Eddystone 1001 Rx. .. ... ... ... ... P.O.A. 
Sentinel 2m. Preamps and 2m. Converters/Europa Transverters. 

SHURE MICROPHONES 
Model 444. [19.20 : Model 201, £8.40. 

USED EQUIPMENT 
Trio JR500S, mint condition ... ... ... ... £55.00 
Trio JR3I0, good condition with manual ... ... £60.00 
KW202, excellent condition ... ... ... '- ... £140.00 

WANTED 
Yaesu FR508's in good condition. 

VALVES for YAESU, etc. GSM, 6BZ6, GUB, CEJ7, 6AV6, 6KD6, 
I2AX7A, I2BY7A, 12AU7, R.C.A. VALVES for KW and Heathkit 
equipment, 6146, 61468, 6HF5, 6LQ6, 6GES, 6EA8, G6WB, 6GK6, 
6CM6, 6CL6, 6CB6, 6BN8, 6HS6, 6EW6, 128A6. 128E6, 12B26, 6J56C, 
etc., and many other types. 
JBeams and Stolle Rotators : 140ft. I4g enam, copper ant. wire : Ribbed 

and T -Insulators: 52 and 750 coax, and U.H.F. plugs and sockets. 
Mast Couplers for tin. Masts. Wightraps. G -Whips mob antennae, 
I2AVQ and IBAVT, etc. 

AMTRON KITS 
TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND 
HAND EQUIPMENT CHANGES DAILY -LET US KNOW YOUR 

REQUIREMENTS. 
Due to currency fluctuations prices of imported equipment are liable to alteraelon. Add 25% VAT to .11 prices except 
HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS 

AXMINSTER - DEVON Telephone : 33163 
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NEW SAMSON ETM-3C 
C-MOS KEYER 

I µA battery drain -Why switch off 7 

Self -completing dots/dashes/spaces. Can be used dither 
as normal electronic keyer or as an iambic mode squeeze keyer. 

8-50 wpm. Constant 3:1 dash -dot ratio. 6 C-MOS ICs and 

4 transistors. Plug-in PCB. Long battery life -typically 
I pA drain when idling -Built-in battery holder for 4 x 1.5v. 

batteries (but will work over 3-10v. range). PCB has both a 

reed relay (250v., 0.5 amp., 25w. max.) and a switching transistor 
(300v., 30 mA max.) -either keying method can be used. Has 

the well-known fully -adjustable Samson precision twin keying 
lever assembly. Operate/Tune button. Sidetone oscillator. 

Grey case 4" x 2" x 6'. ETM-3C, £49.95. 

BUILT FOR DEPENDABLE MARINE AND COMMERCIAL SERVICE 

JUNKER PRECISION HAND KEY 
A superbly engineered straight key used for many years by profes- 
sionals afloat and ashore. With this key you can't help but send 

good morse. Free -standing -no screwing down. Front and back 

contacts -fully -adjustable gaps/tension. Key -click filter. Hinged 
grey coser, £21.95. 

BAUER KEYING PADDLE 
Single -paddle unit on 1}" x 2" base for home -built El -bugs. Adjust- 
able gaps/tensions, £6.97. 

88 mH TOROIDS 
For CW, RTTY, SSTV and other filters, 70p each. 

All prices post paid UK and include 25% VAT. 

Please send stamp with enquiries. 

SPACEMARK LTD. 
THORNFIELD HOUSE, DELAMER ROAD 

ALTRINCHAM, CHESHIRE 
(Tel: 061-928 8458) 

G4DSG G3HEO 

D. P. HOBBS LTD. 
THE COMPONENT SPECIALISTS 

Inoue IC22A. Transceiver 10 Channel version, £141 

with Tone Burst. 
Inoue IC225. Transceiver 80 Channel for 2M., £195. 

Inoue. Mains Power Unit for IC22A, £35. 
"Trio" QR666. General coverage receiver, £130. 

"Liner 2" SSB. 2M Transceiver, £145. 
R.I 15E. Regulated Power Supply for Liner 2, £21. 

QM70 Products. 28/144 MHz. Solid -State Trans- 
ceiver. 2 watts output. Linear and clean, £41.40. 

28/432 MHz IO watt output Transceiver, £76.80. 
28/144 High Power Transceiver up to 200 watts PEP. 

Input 2 I.F. outputs, £88.80. 
I44PA 50 All Solid State 50 watts RMS output 2M. 

Linear Amplifier will accept F.M., SSB, AM, CW, £44. 

432 VLA Linear Amplifier providing up to 50 watts 
RMS output, £33.60. 

2 FM70. 70 Cms. or 2M. at the flick of a switch, £46.40. 
MICROWAVE MODULES 
144 Cony. . £15.12 2M. Pre -Amp ... £9.04 
70 MHz Cony. £15.12 50 MHz. Counter £61.11 
70cm. Cony. ... £18.08 500MHz Prescaler £21.60 
1,296 MHz Cony. £23.92 
Special Offer. Push -to -Talk Hand Mic. 50K, £3.38. 
Also in Stock : Jaybeam, Denco, Bantex, Die-cast and 

Alum. Boxes and thousands of Components. 
All prices basic PLUS VAT at 25%. Part Exchange welcome. 

ACCESS or BARCLAY 

II KING STREET LUTON, BEDS. 
Telephone : 20907 

WE ARE THE 
ANTENNA 
PEOPLE 

TOWERS 
ROTATORS 
COAX 
ROPES 

Send for HANDBOOK containing full details of 
Antennas and other technical information. 33 pages 
40p. Refundable upon purchase of Antennas. 

SOME ANTENNAS 
TRI-BANDERS 

Mustang 3 Elements, 10, 15 and 20 metres £75.00 
TA -33 Jr. High Power Model incl. Balun 

3 Elements, 10, 15 and 20 metres £66.00 
TA -33 Jr. 3 Elements, I0, 15 and 20 metres £58.00 
TA -32 Jr. 2 Elements, 10, 15 and 20 metres £40.00 
TA -3I Jr. Rotary dipole, 10, IS and 20 metres £25.00 

flIILLEY 
ElaclraniQs ltd 

BASIC 
PRICES 

ADD VAT 

All antennas available ex works carriage extra 
Administrative Address only 

40 Valley Road, New Costessey, 
Norwich, NR5 OBD, England. 

LAST FEW ONLY .. . 
RTTY FREQUENCY SHIFT CONVERTER CV-89A/URA- 
8A. This must be the first quantity release of this most sought after 
Rtty Converter. Brief description uses 15 BG9 and BG7 valves. 
With a 2" C.R. Tuning Tube. Housed in grey alloy case, size 
17" x 5" x 15" deep. Input supply fully filtered for interference. 
Requires 105-125 volts A.C. A two position selectivity or filter 
switch that enables to set up for any narrow shift from 10-200 
cycles, or any wide shift from 200 to 1000 cyles. The Mean or 
Centre frequency for the narrow shift is 1000 cycles, for the wide 
shift is 2550 cycles. Normal Audio input from receiver 600 ohms. 
The Converter will operate with an input of 60 Microwatts to 60 

Milliwatts or about -14 to +18 DBM. Has Internal Tone OSC 
Freq. 595-1785 CPS. Mark space switch normal or reverse. Supplied 
in good used condition, checked complete, but not tested electroni- 
cally, £22.50, carriage £2.50 onwards. 

We also have a few COMPARATORS CM-22A/URA-8A 
same colour and size, using 13 BG7 and BG9 valves, made for use 

with above for dual diversity reception. 105-125v. A.C. Supply, 
fully filtered for interference. Used good condition, checked 
complete but not tested electronically, £10.00, carriage as above. 
We have in stock a clip -on Fan Blower Cooler complete with filter 
and heat switch that only switches on when units get to a pre- 
selected heat, normally if units are used up to 24 hours a day. 

Housed in alloy case, £2.50. Post or carriage 50p. 

TELEPRINTER CREED 70. New or rebuilt as new by Govt. 
In original Govt. transit case. Power 100-250v. D.C. Few only at 
£22.50 each. Carriage L3.50 or at cost. 

SUPPLY UNIT 7. Input voltage 12v. D.C. or 100-250 A.C. 
Output 70-100 volts 30M/A twice. 30-45v. A.C. 40 M/A, 11.5-14v. 
D.C., 2-4 amps. In small box. These are mainly for supplying 
relay voltage for the teleprinters. Brand new at £3S0. Carriage or 
post £100. If possible collect ex -warehouse by appointment, and 
save carriage cost also delivery time. Terms : Cash with order, 
VAT 8%. Phone : Morley, Code 0532-531179. 

JOHNS RADIO 
424 BRADFORD ROAD, BATLEY, YORKS. 
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ELECTRONIC P.M SERVICES 
We at P.M. hold one of the largest stocks of Crystals 
for the Amateur, with a by return of post service (see 
below). Our range of 2 Metre Crystals now covers TX 
Crystals in 4, 6, 8, 12, 18, 36, 48 and 72 MHz and RX in 
10, I I, 14, 44 and 52 MHz for use in most of the popular 

Japanese Equipments and many of the Ex -Commercial 
Equipments, e.g. Pye, Storno, etc. 

For 70 cms. we carry SB8 (433-2) and RBI4 (GB3PY) 
and will bring RBIO into stock as soon as it is approved 
by the H.O. These are stocked for Pye Pocketfone 
PFI, UHF Cambridge UIOB, UHF Westminster WISU, 
UHF Base Stn U450 and Storno CQL/CQM 662. 

On the 4 metre band we stock the popular channel of 
70.26 MHz. 

We also have the largest range of converter crystals 
available to the amateur. These include 38-666, 42, 58, 
70, 71, 95, 96, 101, 105.666 and 116 MHz. 

Our range of Test Equipment/Marker Crystals includes 
100 kHz, I MHz, 5, IO and 10.7 MHz. 
We can also supply from stock 10.245 MHz alternative 
2nd IF Crystals, Crystal Sockets and The ANZAC 
MD108 Double Balanced Mixer, etc., etc. 
BURNS ELECTRONICS and MODULAR COM- 
MUNICATIONS SYSTEMS. We are main agents for 
these companies and can supply the full range of their 
kits/modules, etc. 
For those whose Crystal requirements do not fall into 
any of the above categories we can supply Crystals 
specially manufactured to your exact requirements, 
including to full commercial spec., in the range 1.5 
to 105 MHz. 
For full details please see last months Radio Com- 
munications/Short Wave Magazine or send us a large 
SAE and we will send our latest lists. 
P.5.-We have just heard that the Post Office intend to go 
"even slower" with their second class mail. Our prices 
include P. & P. (U.K. & Eire) by this rate; should you 
urgently require your crystals please include a 2p stamp 
with your order and we will see it goes 1st class. 

7A ARROWE PARK ROAD, UPTON, WIRRAL, 
MERSEYSIDE, L49 OUB 

Tel.: 051-677 8918 
Cables : CRYSTAL BIRKENHEAD 

Transmitter and Receiver unit including 14 valves and 4 crystals, 40-44 
mc/s. Ex-W.D. model 88. only a fraction of the original cost to the 
government, [7.30, carriage LI.00. 
MOBILE. 12 volt version including power pack, model 88 Army 

fighting vehicle including 14 valves and 4 crystals, 40-44 map. Ex.W.D., 
£15.00. Carriage L1.00 

SURPLUS. Remington AC mains complete with valves and speaker 
recorders. Top quality, nice amplifier, a real bargain, cost £100 approx. 
originally, £5.00, carriage [I 00 

SALVAGE. Telemeter consisting of multi -valve amplifier, speaker, 
tape-recording unit, a high quality piece of equipment in sealed 
cartons, vast value again, £6.00, carriage El00. 

EAR -PHONES. Top grade, padded, moving coil. Ex-W.D., stock low, 
LI40, pip 509. 

No. 19. Ex -WD, salvage, transceiver unit, less valves and meter, 1,000's 
of spares, a must for No. 19 set owners. £3.75, carriage El 25. 

BLACK. Telephone hand sets 75p, pip 25g --still one of the finest 
buys in surplus equipment. Please add 25% Government VAT add 
8% on telephone hand sets only. 

vast stocks at:- 
SOUTHERN SURPLUS MERCHANTS 

66.68 London Road, Kingston-upon-Thames, S 
Telephone : 01.546 9263 

WINTER SALE 
OF 

MONELA O. 
GENERATORS 

For full details and SALE PRICES WHICH INCLUDE 
FREE DELIVERY IN THE UNITED KINGDOM, 

Call, Write or Phone GODALMING 23279. (24 hr. Answering 
Service). Open Tues. - Sat. 10.30 - 1.30, 2.30 - 6.30. 

Ashley 
Dukes 

FARNCOMBE STREET, 
FARNCOMBE, 
GODALMING, 
SURREY. 

RESISTOR BARGAINS 
Brand new mixed value packs of ; watt 5% carbon film resistors 
in the range 10 ohms -1 Meg. No large quantities of high values. 

Pack of 250 for L2.00 Pack of 500 for £3.50 Pack of 1000 for £5.00 

Electronic Digital Clocks, 43a Chipstead Valley Road, 

Coulsdon, Surrey, CR3 2RB. Tel. 01-668 8693 

RX SPOT ON ? 
Scale cramped at high end? Get on frequency fast with a CRYSTAL 
CALIBRATOR. Goes between ant and RX. I MHz, 100 kHz and 
25 kHz with harmonics up to VHF. Easy to make. All parts includ- 
ing case, battery etc., instructions, money back guarantee, ONLY 
L8.90 post free. WRITE TODAY ! 

CAMBRIDGE KITS 45M¡ TON, CAMBRIDGE 
OLD SCHOOL 

E 

te 

CRYSTALS: Still 1000's in stock per previous adverts £2 each 
VHF RX AND DIGITAL CRYSTAL UNIT, TYPE LRE35. Can be used as an air band receiver with digital 

crystal controlled tuning. 
Power requirements : 265-300v. HT, I9v. LT, 500v. Bias. Size : 13"x 8" x 8". Weight : 18 lb. With circuits. c.&p. f2 
Air Band RX 118-131.9 MHz, 40 100 kHz spaced channels ... ... ... ... ... ... ... £25 

RX 118-131-95 MHz, 280 50 kHz spaced channels ... ... ... ... ... ... ... £75 
LORAN R65/APN9 UNIT RX I.7 to 2 MHz, scope 3BPI tube, 100 kHz xtal. Size 20" x 9" x 12" (+L2 c. & p.) E10 

145 MHz TX UNIT. QQVO6-40A, 5763 doubler, 5763, 5686, 6AU6 valves, all stages gang tuned. Size : 11 x 4 x 5. 

( CARRIAGE AND PACKING QUOTED IS FOR ENGLAND AND WALES S.A.E. ALL ENQUIRIESE14 
COVENTRY AIRPORT 
Tel. (0203) 302449 or 302668 BAGINTON ELECTRONICS (G3TFC) 

2 
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SMALL ADVERTISEMENTS 
("SITUATIONS" AND "TRADE") 

9p per word, minimum charge £1.50. No series discount. All 
charges payable with order. Insertions of radio interest only 
accepted. Add 50% for Bold Face (Heavy Type). Box Numbers 
25p extra. No responsibility accepted for transcription errors. 
Replies to Box Numbers should be addressed to The Short Wave 

Magazine, Ltd., 29 High Street, Welwyn, Herts., AL6 9EE. 

TRADE 
Valves: Radio, TV, transmitting and industrial 
types. 1930-1975, many obsolete, 2200 types in 
stock. List 20p, for quotation send s.a.e. Postal 
export service. We also wish to buy all types of 
valves, new and boxed. Wholesaler/Dealer, etc. 
stocks purchased.-Cox Radio (Sussex), Ltd., The 
Parade, East Wittering, Sussex, P020 8BN. (Tel: 
West Wittering 2023). 
ZNI Callsigns: For Lapel Badges, Car/Shack 
emblems and other engraving needs. Send s.a.e. for 
details. - Hawkins, G3ZNI, Sandywood, Woodside 
Road, Cobham, Surrey, KT11 2QR. 
March Issue: Due to appear February 27. Single 
copies at 45p post free will be sent by first-class 
mail for orders received by Wednesday, February 25, 
as available. - Circulation Dept., Short Wave 
Magazine, Ltd., 29 High Street, Welwyn, Herts., 
AL6 9EE. 
Valves: New, boxed and guaranteed. British 6146, 
£3.25. American 6146B (as 2001), £3.70. Each 
inclusive. - A. E. White, G3HCU, QTHR. (Tel: 
0306-730 215). 

Quality QSL Cards: Send s.a.e. for samples by 
return post. Quick delivery on orders. (We are now 
offering a novel card featuring an artist's line draw- 
ing of you!). - Compalith Printing Services, 115 
Promenade, Cheltenham, Glos., GL50 1NW. 

READERS' ADVERTISEMENTS 
Sp per word, minimum charge 7Op, payable with order. Add 
25% for Bold Face (Heavy Type). Please write clearly, using 
full punctuation and recognised abbreviations. No responsibility 
accepted for transcription errors. Box Numbers 25p extra. 
Replies to Box Numbers should be addressed to the Short Wave 

Magazine. Ltd., 29 High Street, Welwyn, Herts., AL6 9EE. 

READERS 
Wanted: SB -400. SB -401 or Drake T-4X/T-4XB. Also 
looking for SB -300. Condition of units irrelevant.- 
Coull, Canterbury Road, Elham, Kent, or ring 
Elham 244, evenings. 
Sale: Heathkit HW-7, with preselector, QRP CW 
transceiver for 15-20-40m., £30. Heathkit GDO with 
all coils, £11. Both items in mint condition.-Harris, 
G4BWZ, 16 Shortwood View, Kingswood, Bristol. 
Wanted: Sixty -foot crank -up lattice tower and 
Ham -M rotator.-McCallum, 15 Quarry Road, Law, 
Glasgow. (Tel: Carluke 70914). 

Selling: FT -220 VHF Tx/Rx, reliable, one of the 
later models. £230 or near offer. Also an Eddystone 
EC -10 Mk.1 receiver, modified to Mk.II, with FM 
detector, £35-or free with the FT -220 as one 
parcel.-Ring Warren, G4BYS, Bath 29017. 
Offering: Pre -War HRO, with five coil packs (three 
bandspread) and PSU.-Oughton, 107 Freiston Road, 
Boston (65975). Lincs. 
Wanted: Drake SP -R4. please state condition and 
price. For sale: Barlow -Wadley XCR-30 Rx, at £100. 
-Alis, 7 Hillside Avenue, Wembley, Middlesex. 

o. o.o o*o0.0ow 

JUST 
§ 

§ RADIO AMATEUR HANDBOOK § 

(ARRE 1976) 

This HANDBOOK, the most widely used 

§ manual of communications theory, design, 

§ 
and construction, contains descriptions 

§ of the latest solid-state devices and their 
§ application. The construction projects 

§ 
included cover the entire field of Amateur 

§ Radio interest. Written in a no-nonsense 
§ style, the HANDBOOK appeals to 
4 beginners and advanced amateurs alike. § 

§ Priced at £4.75, including postage. (The § 

§ hard -covered edition available soon). § 

§ 

§ Order from § 

§ Publications Dept. 

§ SHORT WAVE MAGAZINE LTD. 
§ 29 HIGH STREET, WELWYN § 

HERTS., AL6 9EE § 

ARRIVED ! ! 

r_----'-'-'--"''"i 
; NEW! t 

CALL BOOK 1 

i 1 

i i 

i . 
i i 

i 
i 
i 

i 

(A few 1975 "U.S. Listings" still available, i 
i price £5 56 inc.). 

1 

s i 
1 

Publications Dept. 

i SHORT WAVE MAGAZINE i 
29 High Street, Welwyn, Herts., AL6 9EE 1 

Tel.: Welwyn (043871) 520617 8 

1976 
Available from stock 

DX LISTINGS £7.05 
U.S. (Only) £7.70 

The above prices include postage and packing 

Please order your copy early from: 
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TECHNICAL ASSOCIATES 
COMMUNICATION AIDS 

AUDIO COMPRESSOR * Suitable for SSS/AM/FM * pure compres- 
sion, no clipping ! * 14 transistors * 24 to 26dBs of compression, with 
less than 1% distortion * fast attack time in the order of 200 micro- 
seconds * variable decay time, on front panel k sec. tot secs. * variable 
noise gate on front panel prevents ambient noise level tripping vox or 
being tx in pauses in speech * does not produce hard audiol * gives high 
talk power without high cost rf clipping and distortion making of clipping * all functions routed tooutput in "off" position * goes between mio. 
and to no mods involved * standard jack socket input * runs from 
internal PP6 battery, draws 3.5 mia * these compressors have been 
tested alongside commercial rf and al clippers, the only difference at the 
receiving end was far superior audio quality on the Technical Associate 
compressor. Why pay more f £22.50 + VAT. 

R.X. AUDIO FILTER * 9 integrated circuits * covers ssb and cw in 
one unit * built in loudspeaker amplifier * headphone socket * 8 
positions of filter * high pass -2-S kHz -2.00 kHz-I.5 kHz -200 Hz- 
180Hz-1 10Hz-80Hz * no mods to equipment, goes between re and loud- 
speaker * bypass switch allows unit to be left in circuit * makes the 
superb rx better and the poorest rx superb * runs from internal PP9 
type battery * no ringing when in circuit * your rx volume control 
controls the audio o/p of the filter, £26.00 + VAT. 

R.X. PEAK AND NOTCH FILTER. This unit clears that annoying 
Q.R.M. * simple to use * goes between R.X. and loudspeaker * 
built in loudspeaker amp * headphone socket * bypass switch * can 
be tuned from front panel either H.F. or L.F. to clear the Q.R.M. * can 
be used in series with ourfamous bandpass filter * a real aid to todays 
crowded bands * all integrated circuits * runs from internal PP9 
battery. Don't put up with Q.R.M. Notch it out ! £26.00 + VAT. 

TECHNICAL ASSOCIATES 
83 SCOTLAND WAY, HORSFORTH, LEEDS, YORKSHIRE 

Tel.: HORSFORTH 586735 

For sale: HW-7 QRP Transceiver, £35. Cabinet for 
"G2DAF" Rx, £2. Eddystone 898 dial assembly, 
£5. CR -100 receiver, £20. Pye "Vanguard" two -metre 
Rx/Tx, £12. All with handbooks. - Dabinett, 23 
Pool Court, Pickering, North Yorkshire. 
Selling: Spacemark Keyer ETM-2B (new price £41) 
at £25. K.W. Q -Multiplier (sells at £16), price £12. 
K.W. three-way coax antenna switch for £5, sells 
at £7.50. Complete set G3HSC Morse records, costing 
£4.95, at £3. All in new condition and with manuals. 
-Shepherd, G4ECH, Woodfield, Priory Close, 
Chislehurst, Kent, BR7 5LB, or ring 01-467 2023. 

Opportunity to Acquire a really high -power linear 
RF Amplifier, one of the few "Anglian 2500" made. 
Coverage 10-80m., with integral 3000v. PSU, new 
PL -172 valve, and spare. (Today's cost of PL -172's 
is about £80 each). This amplifier has adequate 
quiet cooling, loads into any convential aerial and 
is easily driven by any 100w. Exciter; well metered 
and ready to go, price £210, carriage paid, by 
Securicor. Also offering a Johnson Kilowatt Match - 
Box, with directional coupler and instructions, as 
new, at £160, carriage paid. And a Heathkit Monitor 
'Scope, Type HO -10, with handbook, working and 
in good condition, only £20. Also an Astatic D.104 
crystal microphone, on stand, with press -to -talk. £9. 
-Robinson, G6RJ, QTHR, or ring 0473 78748, 
evenings. 

Selling: Heathkit HW-7 QRP CW Transceiver, £35. 
-Wild, G3GYU, QTHR, or ring Ramsbottom 
(Lanes.) 3191. 

For sale: FT-2FB two -metre transceiver, 13 months 
old, xtals for channels 145.00 MHz, S22, R6, with 
all accessories, manual and in mint condition, price 
£80 includes delivery by Securicor. - Ring Backham, 
G8KOC. Kings Lynn 673014. 

Selling: National NCX-3 Transceiver with matching 
PSU/Speaker, £125. Also a 40ft. lattice tower on 
hinged base, at £60.-Sharratt, G3XKF, QTHR, or 
ring Eaton Bray (Beds.) 220297. 

Sale: "Microwave Modules" 432 MHz Varactor 
Tripler. ICOM IC -210 two -metre transceiver. ARAC- 
102 two -metre receiver, fitted with additional 70 cm. 
"Microwave Modules" converter. All perfect and 
little used, at half new prices.-Ring Tomkins, 
021-357 3488, evenings. 

For sale: New and unused parts for "G3ZVC" 
Tx/Rx. comprising Minikit (1) less filter, Minikit (3), 
also extras as lis`ed in catalogue, £10.-Box No. 
5475, Short Wave Magazine, Ltd., 29 High Street, 
Welwyn, Herts., AL6 9EE. 

Selling: Late model FT -I01 Mk.l, fitted with new 
"G3LLL" RF clipper, fan and SP -101. Price £250. 
--Stewart. GM4DHJ, 8 Somerled Avenue, Paisley, 
Scotland. 

For sale: RTTY Creed 6S6 auto -transmitter, £9. Type 
85R printing reperforator, £10-as new. PSU's Type 
26B and 43A, £4. Also many others, 7B, 7BRP, 
etc. Silence covers for all machines, tension gauges, 
stroboscopes, etc. Send s.a.e. for list. Call by prior 
arrangement.-Bonner, 6 Broadway Road, Bishops - 
ton, Bristol, BS7 8ES, or ring Bristol 46365 after 
5.30 p.m. 
Selling: Lafayette HA -600A, in excellent condition. 
with manual, £25. Also "Practical Wireless" home - 
built digital frequency counter, £25.-Ring Knowl- 
man, Craddock (08844) 454. 
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Sell: HW-202 40W. FM amplifier. 13.8v. DC opera- 
tion, price £35. Denman, G3MEW, 24 Ascot Road. 
Copnor, Portsmouth (20315), Hants. 

For sale: Liner -2 transceiver, low band, in good 
condition. £125. -Barwick, G81ZT, QTHR, or ring 
Ashford (Middlesex) 56935. 

RTTY sale: Creed 7ERP teleprinter, £25. Also 
Creed 6S6 auto -transmitter, £10. Both in excellent 
order. Delivery or carriage extra, by arrangement - 
Michaelson, G3RDG, QTHR, 'phone 01-455 8831. 

Selling: Heathkit HW-7 three -band CW transceiver, 
as new, £45 or near offer, or Exchange for HF 
transceiver, or W -H -Y? - Ring Coles, G4EGN/ 
G8JRY, Steeple Aston (Oxon.) 40509 after 6.0 p.m. 

Wanted: Partridge lightweight (outdoor) VFA Joy- 
stick, in mint or near mint condition. - Blanchard, 
7 Bowness Street. Stretford. Nr. Manchester, M32 
OEA. 

For sale: Telequipment double -beam oscilloscope, 
D43R with 25 MHz amplifiers, £85. Dumont 304-H 
oscilloscope, £35. Lab. Pulsescope (civilian version of 
AN/USM-24C), £50. All these in perfect condition, 
complete with manuals, probes, etc. Signal generator. 
coverage 85 kHz to 80 MHz, AM/CW/NBFM, £50. 
Dawe valve voltmeter 613B, £20. LM -14 frequency 
meter and matching mains PSU, mint, £25. Advance 
constant -voltage transformer. 240v. 150w., £5. 
General Radio LR -3 frequency meter, coverage 160 
kHz to 60 MHz, mint. £25. Wanted: Radford audio 
distortion measuring set. Philips PM.5324 HF 
generator. PM.6456 stereo generator. PM.6302 
L/C/R Bridge. - Ring Fletcher, 0602 (Nottingham) 
397446. 

Offering: Ferrite Rings. o.d. 1 t -in.. i.d. 1 -in., H ,',-in., 
ideal for anti-TVI choke in TV lead or baluns, four 
for £1.00, post/packing 25p. Transistors 2N3632, 
rated 13.5w. at 175 MHz, £1.00, post/packing 10p. 
-Smith, 98A West Green Road, London, N15 5NS, 
Tel: 01-800 3026. 

Wanted: In Merseyside area, TA-33Jr.rTA-32Jr. or 
similar three -band Yagi antenna; also TR -44 rotator. - Box No. 5476, Short Wave Magazine, Ltd., 29 
High Street, Welwyn, Herts., AL6 9EE. 

Wanted: Eddystone 730/4 receiver, unmodified, in 
good condition and working order. - Ring Doidge, 
Munderfield 608 (Herefordshire). 

For sale: Heathkit Equipment: Audio generator, £20. 
RF generator, £18. Electronic switch for 'scope, £10. 
Resistance/Capacity Bridge, £12. Valve voltmeter with 
RF probe, £20. All in working order, some factory 
built. Also Geloso VFO, £5. Top Band "Command" 
receiver, £5. All items "or near offer". - Ring 
Powell. 093-586 2712 (Yeovil). 

Selling: Liner -2 fitted internal preamp., £120. 
Vibratal 100w. p.e.p. 12 -volt solid-state linear ampli- 
fier (cost £108, Nov.), bargain at £50. Hamgear 
valved preselector/amplifier, £5; Codar ditto, ditto, 
both mains operated. Microwave Modules converter 
for 28-144 MHz, as new, £10. Triple Tone valved 
stereo amplifier. 6BW6 output, £10. Eagle FM mono 
tuner, £7. Parabeam, 14 -element, for two metres, 
£10. Two -metre transmitter, AM/FM, '640A PA, 
screen -grid modulated, internal mains PSU, £45. 
Large and heavy 100w. modular, ex -RAF, needs 
separate PSU, at £7 to be collected. - Rabjohn, 
G3YBG, Quarries Bungalow, Exeter (74607), Devon. 

C&C electronics 
lo WEST PARK, LONDON 
Telephone: 01.852 9397 

BARGAIN NEW 
For the months of January and 
in HC6,U (8 and 44 MHz) for the 
S21. 522. 523, R3, R4, R5, 56. 
ridiculous price of £1.50 plus VAT. 

MADE TO 
Holders available : 1-106/ 

Frequency range 
(please state required 

21-105 
Specification 5Oppm 0-60- Cor 30ppm 
Price : 2-105 MHz L2.61 less 

Please note crystals under 

¿- 
SEP 4RQ 

PRICE NEWS ..<,o... 

YEAR OFFER 
February only we are offering crystals 

following 2 metre channels SO, S20, 
R7, 145.8 and R5 reverse receive at the 

ORDER CRYSTALS 
U, HC18:U and HC25/U 

: 1-5-21 MHz Fundamental 
input capacity) 

MHz Overtone 
at ambient t. (state which required). 

5% for 5 or more. 1.5.2 MHz E3.25 
4 MHz only available in HC6)U 

CRYSTALS IN POPULAR FREQUENCIES 
NEW ADDITIONS TO STOCK RANGE 13/11 MHz crystals for WISU 
(70 cm.). 829 MHz crystals for 70.48 MHz, the 4 metre FM frequency 
and 96 MHz convener crystals. 

TRANSMIT CRYSTALS (MHz) in HC6:U. Price LI 75 
(8 MHz as above £1.50) 

S20 S21 522 523 R3 R4 I R5 R6 R7 
145 -500 145.525 145.5501145-575 145.07WI 45.100 145. I 25 145.150 145.175 

40416 4.0423 4.0430 4.0437 4.02981 4.03051 4.03121 4.0319 4-0326 
80833 8.08471 80861! 8.08751 80597 8-0611 8-0625 8-0638 8-0652 
RUI 5U20 51)22 GB3PY 

144.342 144.400 144-500 144.520 - 1145.000 145.800 70-260 70.480 
433-025 433.200 433.500 433.550 431.350! i 1 ! 

8-0189 8.0222 8.0277 8.0287 7-9879; 8.05551 8-1000, 8-7825: 8.8100 
12-0284 12-0333 12.0416112.0430111.9819' 4.0277! 4.0500' 1 

135375135468113.5484! 
1 I I 

RECEIVE CRYSTALS (MHz) in HC61U Price E1.75. 44 MHz range 
also in HC251U Price £2.10. 44 MHz in HC6JU LI 50 

S20 
1 

521 522 S23 R3 54 RS i R6 R7 
1 145 .5001145-525.145.5501145.57145.675 1] 145.700 145.7251145-7501145.775 

I 1 

10-3603110.36211108639110.365710.3728110-3746 10.3764110.3782110.3800 
44.9333.44.9416144-9500 44 9583144-9916 45-000045-0083145 -0166145-0250 

RUI I SÚ20 1 51)22 GB3PY1 i 1 

1 434.6251433.20 1433.500.I433-5501433.350:145.000-145.8001 70260¡ 70.480 

30.2803130.17851382000130.203530.1892110.3246710.3817í29J80029 8900 
i 1 1.7361 11.7444 11.7458 '44.7666'45.03331 1 

Crystals supplied in 3 weeks to any stated frequency for the following 
VHF -transceivers Beltek, Icon, Heathkit, Ken, Trio and Yaesu. Price 
L2.10 Crystal. 
REPEATER I/P CHANNEL CRYSTALS in HC6iU. Price E1.75. 
R3 44.7916 MHz R4 44.8000 MHz 55 44.8083 MHz R6 44.8166 MHz 
R7 448250 MHz, 
CONVERTER CRYSTALS (MHz) in MC 18'U. 38-66666, £1.75. 
70-0000 96-0000 101-0000 1056666 116.0000. Price L2.55. 
PYE POCKETFONE CRYSTALS in HCI8'U. Price 14.00/pair, 
for 433-200 MHz GB3PY 433.500 (SÚ20). 

CRYSTAL SOCKETS HC6/U and HC15/U, ISp. 
LOW FREQUENCY STANDARDS 8% VAT: 
100 kHz in HC13/U (same base as HC6IU). Price £2.50. 
100 kHz in HC6IU. Price L2.50. 1000 kHz in HC33¡U, /1.50 (wire 
ended HC6iU). 
All prices include postage to UK and Irish addresses. Crystals supplied 
to any specification for industrial, mobile radio or marine use etc. State 
equipment/specification when enquiring. Please send sae with all 
enquiries. 
The above prices are ex VAT. Please add 25% unless otherwise 
stated. Please note we are now authorised distributors for 
antenna specialist products. Prices available on request. 

CRAYFORD ELECTRONICS 
32 IRON MILL LANE, CRAYFORD, KENT, DAI 4RR 

Telephone : Crayford (0322) 524625 
MICROWAVE MODULES. New products now available from stock 
MMDO50 50 MHz 6 digit 12v. DC counter module 16111 
MMD500P 500 MHz = 10 prescaler ... ... 125.00 

JAYBEAM. 2M Quads naw in 
VAT 

sockriage 
free) - 

Q4/2M 4 element 10dB gain ... ... ... ... ... C9.60 
Q6/2M 6 element 12dB gain ... ... ... ... ... £ 12.80 
And for 70 cm. the new Multibeams 
MBM 48 15-7dB gain ... ... ... ... ... 113.90 
MBM 88 185dB gain ... ... ... ... ... £18.50 

(Aerial carriage UK mainland LI) 
BELCOM 
AMR 104 scanning receiver ... ... ... ... ... ... L65.00 
REC1420C monitor receiver C15.95 
Prices do not include VAT (25% unless otherwise stated). SAE please for 
more details or phone up to 9.30 p.m. All items previously advertised 
still available. 
ACCESS GIRO 33 563 4001 BARCLAYCARD 
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DERWENT RADIO 
COLUMBUS RAVINE, SCARBOROUGH Tel. SCA 65996 

Showroom open Tuesday/Thursday/Friday/Saturday 
ALUMINIUM BOXES WITH LIDS 

18 SWG all sizes in inches. P/P less than 4" 14p, larger 22p 2x3xI 30p 6x3x2 ... 45p 2x5x2 ... 42p 3x3x 1 32p 7x3x2 ... 52p 5x5x2 .. 52p 4x3x 1 33p 8x3x2 ... 55p 6x5x2 ... 57p 5x3x1 35p 9x3x2 ... 57p 7x5x2 ... 60p 6x3x I 37p 10x3x2 ... 60p 8x5x2 ... 62p 7x3x1 40p 2x4x2 ... 4Ip 9x5x2 .. 66p 8x3x1 41p 4x4x2 ... 45p I0x5x2 ... 68p 9x3x1 42p 5x4x2 ... 49p 2x6x2 ... 45p 10x3x 1 44p 6x4x2 ... 52p 6x6x2 .. 60p 2x3x2 38p 7x4x2 ... 57p 7x6x2 64p 3x3x2 4Ip 8x4x2 ... 60p 8x6x2 67p 4x3x2 42p 9x4x2 ... 62p 9x6x2 72p 5x3x2 43p I0x4x2 ... 640 10x6x2 ... 78p 
Amphenol PL259 

SO239 
P1259 in PTFE 

or 10 for ... 

51p 2,000 ohm headset ... £1.63 
52p I.C. mounting pins 100 ... 65p 
65p Morse practice oscillator £1.62 

£5.00 KW 2000E and p.s.u. ... £427.50 
Reducer ... ... IS p QSL display strips for TEI5 GDO ... ... £20.00 120 cards. incl. ... 62p 

HAM RADIO MAGAZINE. We have several hundred copies of various back numbers in stock at 35p each. S.A.E. FOR LIST. 
Three sample copies, our choice, £I plus postage. 

QSL CARDS QSL CARDS QSL CARDS 
10p stamp for quality samples and price list. 

COMMISSION SALES 
Because of the increase of V.A.T. payable on second hand goods sales, 
we are offering to sell for you on commission, thus paying V.A.T. only 
on our commission and keeping the selling price of the goods down. At the moment we are able to sell most items within a few days of receipt as a list of customers is kept showing their requirements. If you need equipment or have some for disposal, give us a try. S.A.E. 
please. 

KW V d 
RF Sig gen as new ... £19.00 
Audio sig. gen. £20.00 
Codar CR70a ... £27.00 
S.W.R. bridge £5.50 
Codar Multiband . £10.00 
Eagle fet VOM .. . £24.00 

USED EQUIPMENT 
Heath HW7 ... 

Trio QR666 
Marconi TF867a... 
Yaesu FR50b 
Codar Multiband 
KW2000A ... 

£35.00 
.- £149.00 
.- £65.00 
.. £65.00 

£9.00 
.- £160.00 

PLEASE ADD EXTRA FOR POSTAGE 
PACKING. S.A.E. FOR ENQUIRIES. 
PRICES INCLUDE V.A.T. 

PAY BY GIRO 64 041 0006 

AND 
ALL 

ADVANCED 

COMMUNICATION SYSTEMS 
Edited by B. J. Halliwell 

The world-wide telecommunication network as 
we know it today is one of the most complex man- 
made systems in existence. The primary objective 
is to facilitate communication between any two 
points on earth, wherever they may be. This is 
achieved by a hierarchy of national, international 
and intercontinental transmission, switching and 
signalling systems. 

The six chapters are each written by an expert in 
his own field, and cover history and growth of the 
network as a whole, F.D.M. systems, P.C.M. and 
digital networks, microwave radio systems, com- 
munication satellite systems, and optical (laser) 
communication. 

Definitely not a book for the beginner, but 
essential reading for those, amateur or professional, 
who wish to extend considerably an already sound 
technical knowledge of the subject of radio com- 
munications. 
276 pages £8.97 inc. post 
Order from: 

Publications Dept. 

SHORT WAVE MAGAZINE LTD. 
29 High Street, Welwyn, Herts. AL6 9EE 

Wanted: By private collector, old telegraph, tech- 
nical, scientific, navigational and optical equipment, 
such as Morse keys, telephone sets, sextants, com- 
passes, telescopes and similar items. Anything over 
40 years old considered, good prices paid, will 
collect. Please write with details. For sale: B.44 
receiver, Mk.lII, as new, £10, buyer to collect. - 
Adkins, G3SEV, 40A Denning Road, London, NW3. 

Wanted: By newly -licensed pauper, transmitter work- 
ing on 11F bands, anything considered up to £25 
limit. - Forsey, 36 Sibland Road, Thornbury 
(416988), Bristol. 

For sale: Eimac 4-1000A valve, with filament trans- 
former and base, £20. PSU to suit, with massive 
RCA transformer, £19. Spare Eimac valve, £12; 866 
rectifiers, 60p; 813. £2.50. Linear panel, for "G2DAF" 
circuit, with B. & W. tuner, meters, capacitors, etc., 
£16. Heater choke for GG circuit, B. & W. type, 
£6. Trio JR -310, in new conditoin, with handbook. 
£65. Wanted: Pair of 572B. Prefer collect or carriage 
at cost. - Plant, G5CP, QTHR, or ring 024-689 
253. 

Sale: Drake R -4B receiver, with matching speaker, 
ten extra crystals and spare set of new valves, in 
immaculate condition, £250. - Cameron, Coombe 
Cottage, Pitchcombe, Stroud (3081), Glos., GL6 6LL. 

Selling: Hallicrafters FPM/300 ?VIk.II "Safari" trans- 
ceiver. Coverage 10-80m., with built-in PSU (mains 
and 12v.), fan, mobile mounting kit, DC lead and 
manual, six months old, at £325 (save over £100 on 
list price). - Berry, G3PLI, QTHR, or ring 0274 
(Bradford) 29692, day, or 09766 (Bingley) 5218, 
evenings. 

Manuals: For CV.89A, 390A, R.408, £5. RA -17, 
Mercury Tx, 770R receiver, £2. - Brooks, 5 Farrant 
House, Winstanley Road, London SW11 2EJ. 

Wanted: AR -8516L receiver, in excellent condition, 
details and price, please. For sale: HRO coil packs, 
50 kHz to 30 MHz; also IF transformers, etc.; send 
s.a.e. for list. - Box No. 5477, Short Wave Magazine, 
Ltd., 29 High Street, Welwyn, Herts., AL6 9EE. 

Selling: Loran Antenna Coupler, £3.75. Aerial Kits, 
consisting of 10 -ft. whip, coupler, earth spike, 25 -ft. 
length 50 -ohm coax, with plated MIL -type coax 
plug and line socket, 4 -ft. length 50 -ohm coax with 
coax plug, canvas carrying case, full kit, £3.30. 
"Command" Rx, medium -wave coverage, rough but 
working, £4.25. VHF tetrode, QY3-65, 200 MHz, 
£1.75. OP4/1 4 cm. diameter Mullard oscilloscope 
tube, boxed, £3.50. 5B/2551VI tetrode valves, boxed, 
85p. Ex -computer equipment transformers, 12v./24v. 
approx. 4A output, £1.95. Various relays, P0-3000 
type, 45p.: thermal relays, B7G base, 60p.; MIL -type 
single -hole mounting key switches, various, as new, 
55p. Various lengths 7/22 Aerial Wire, with link 
insulators or wooden spool, all at £2.00. Generator, 
24/30v. 50 amp., running, £25. All items except 
generator include postage. Send s.a.e. for further 
details. - Stevenson, GM8KCQ, 2 Fife Crescent, 
Bothwell, Glasgow, G71 8DG. (Tel: 0698 852349). 

For sale: Stolle Rotator 2010, little used, with abouj 
16 metres of cable, £35. - Sanderson, G3UQZ, 
QTHR, or 'phone 021-373 8806 (Birmingham). 

Selling: Ex -Royal Navy type B.41, in almost as -new 
condition, will haggle around £75 cash. Buyer to 
collect. - Hammond, Reeves, Great Steeping, Spilsby, 
Lincs., PE23 5PJ, or ring Little Steeping 650. 
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Sale: Trio JR -310 receiver, in absolutely mint condi- 
tion, with manual, £55. - Barnes, 19 Spinney Road, 
Northenden, Nr Manchester, Tel: 061-998 2939. 

For sale: Braun T.1000 receiver, covers LW/MW, 
eight short-wave bands and VHF, works anywhere, 
in excellent condition, £90. - Bugden, 29 Newbridge 
Way, Truro, Cornwall. (Callers after 6.0 p.m.). 

Wanted: Dead or alive, an HMV dog! Also very 
old Voight horn speaker, receivers, transmitters, 
valves, early copies radio books and magazines. 
Collection arranged. - Byrne, G3KPO, Alverstone 
Manor Hotel, Shanklin (098-386 2586), Isle of Wight. 

Wanted: Cheap oscilloscope in working order, 
Lectronic-Tec. or similar, £10 offered, carriage extra. 
(South Wales). - Box No. 5478, Short Wave 
Magazine, Ltd., 29 High Street, Welwyn, Herts., 
AL6 9EE. 

Wanted: Trio 9R-59DS/DE receiver, in good condi- 
tion, details and price, please.-Winpenny, Panorama, 
Mount Ambrose, Redruth, Cornwall. 

Selling: Hallicrafters receiver, coverage 500 kHz to 
30 MHz, £25. R.115 receiver, £12.50. T.1154 trans- 
mitter, £8.50. BC -221 frequency meter, £12.50. Avo 
Model 8, £25. Send s.a.e. for details. (Lancs.) - 
Box No. 5479, Short Wave Magazine, Ltd., 29 High 
Street, Welwyn, Herts., AL6 9EE. 

Offering: Surplus project items in good condition: 
Electroniques QP.166 amateur -band front-end unit 
(valve type); Eddystone 898 dial assembly; Kokusai 
MF455-1OAZ mechanical filter; Sinohara S -meter. 
Offers invited. -- Fisher, G3YWU, QTHR. 

Wanted: All types of Morse key, semi -automatic or 
bug (but not automatic), will pay cash. - Berge, 
ON4QX, Everdijstreet 33, Antwerp 2000, Belgium. 

Selling: TCS-12 Tx, with valves, manual and much 
modification gen., no PSU and not tested, £8. 

Wilcox -Gay master oscillator (VFO) with manual, 
£6. Crystal test set Type 193A, ex-W.D., working, 
no manual, £10. LF Adaptor No. 1, ex-W.D., 
frequency range 50 to 600 kHz, output to Rx 700 
kHz, with instruction card but no PSU, working, 
£4. All items "or near offer" and carriage extra. 
(Devon). - Box No. 5480, Short Wave Magazine, 
Ltd., 29 High Street, Welwyn, Herts., AL6 9EE. 

For sale: Yaesu FR -50B receiver, complete with 
crystal calibrator, in mint condition, £65. Also K.W. 
Viceroy Mk.III CW/SSB Tx, with built-in PSU, 
coverage 10 to 80 metres, 180 watts p.e.p., in good 
condition, £65. - Wyse, G3IWE, QTHR or ring 
Warrington (Lanes.) 64178. 

Selling: Lafayette HA -230, coverage 550 kHz to 
30 MHz, bandspread on amateur bands, complete 
with spare valves, speaker and manual, excellent 
condition, £30. R.107T in good working order, 
complete with headset, £10. - Ring Allinson, 
Aspatria 20243, Cumbria. 

Selling: KW -2000 `G -Line' transceiver, with AC and 
DC PSU's and most K.W. mods., comprehensive 
manual, little used, £125. K.W. Type 103 Power/ 
SWR meter. £15. Home -built 80m. transistor trans- 
ceiver, almost completed, SSB, £20. Advanced elect- 
ronic kit, ideal for experimentation, makes superhet 
etc., £10. "Tradiper" transistor dip oscillator, £10. 
Eddystone buy key, £3. All "or near offer". - 
Ring Powell, G3SEL, West -Coker 2712 (Somerset). 

APPLICATIONS MANUAL No. I 

Theory and applications of resonant circuits in oscillators, amplifiers, 
filters, detectors, mixers, multipliers covering 85 kHz -205 MHz 
together with circuits and results. Block diagrams show combina- 
tions of circuits for receivers, low power exciters, etc. 

Available now -Price 60p post free and zero rated VAT 

STANDARD RESONATORS 
Range of 12 miniature tuned circuits covering 85 kHz -205 MHz 
with appropriate tuning capacitor. Low impedance secondary 
winding/tap, adjustable ferrite core, common base connections 
and screened assembly. Price 54p -62p - 25% VAT each depend- 
ing on type. Mixed quantity discounts on 10+ quantities. Data 
sheets on request. 

TEST EQUIPMENT AND KITS 
Add 8% VAT :- 
Crystal Calibrator Frequency Standard 

£34.50 SD -II ... £126.00 
Wavemeter TC -10l Modulation Meter 

(long delivery) £29.50 DM672 ... ... £106.50 
Test Oscillator TO -701 P.O.A. 
Add 25% VAT :- 
FET Converter FS2/4 £19.00 FET Converter FC70 £19.70 
Low Pass Filter FL2/4 £7.00 Band Pass Filter 

(28-30 MHz) ... £9.00 
Kit Made & Tested 

AF Amplifier and Power Supply £7.95 £9.30 
Power Supply Module PSM-I £4.48 £5.50 
FM Detector FMD-I £8.30 £9.80 
Tone Burst Generator TBG-2 £6.65 £7.95 
Transmitter Timer TT -1 £5.50 £6.55 
Speech Processor SP -I £7.65 £9.05 
Phase Modulator PM -I £6.90 £8.10 
VHF Preamplifier MA -1 £5.10 £6.00 
ASFK Generator FSG-2 £8.34 £9.91 
Prices exclude VAT where applicable but include carriage. Data 
sheets on all equipments and Issue 8 component catalogue available 
for 20p post free. 

BURNS ELECTRONICS 
43a, Chipstead Valley Road, Coulsdon, Surrey, CR3 2RB 

Tel.: 01-668 7766 

SIMPLE, LOW-COST 

WIRE ANTENNAS 
by William I. Orr, W6SAI 

This excellent and thoroughly recommended hand- 
book, is the publication on the practical approach 
to building aerials. After starting with aerial funda- 
mentals there are discussions and descriptions of 
ground -plane, end -fed, DX dipole, vertical and wire 
beam antennas, plus coverage on a universal HF 
antenna system and working DX with an "invisible 
aerial" ; the SWR meter and coaxial cable also have 
chapters to themselves. 

The whole book is presented in an authoritative, 
immensely clear, readable and enjoyable manner with 
the emphasis on the practical throughout -to the 
extent that even the chap who can hardly strip a piece 
of co -ax need not feel at all left out ! 

192 pages £2.70 inc. post 

Order from: 
Publications Dept. 

SHORT WAVE MAGAZINE LTD. 
29 High Street, Welwyn, Herts. AL6 9EE. 
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the outelasser 
ANTENNA SPECIALISTS 

ANTENNAS FOR EVERY REQUIREMENT FROM 
27-512 MHz 

Listed below are examples from their wide range of products. 

ASP20I W. 108-512 MHz mobile ant. ... ... £2.80 
ASP629 1W, 130-174 MHz 3 dB gain, DC grounded 

mobile anc . ... ... ... ... ... £6.59 

ASP677 áW, 140-174 MHz 3 dB gain mobile ant. £12.87 

ASPE667 425-440 MHz 5 dB gain Collinear mobile ant. £16.10 
ASP749UK 7W, 144-174 MHz 3 dB gain, Disguise 

mobile ant . ... ... ... ... ... £24.50 

ASPR332 Gutter mount ... ... ... ... £7.00 
ASP6I9 Hi -Band Splitter ... ... ... ... £14.50 

K203 Boot mount ... £3.20 

* STOP PRESS - ASP655. 130-174 MHz 3 dB gain, DC grounded 
base station ant. Complete with mounting brackets, £13.75. 

Please add 75p for p. and p. for each antenna and accessory. 
VAT of 25% to be added to above prices 

Your Retailers are:- 
(London) LEE ELECTRONICS LTD. 

400, EDGWARE ROAD, LONDON, W.2. Tel.: 01-723 5521 

(Kent) THANET ELECTRONICS 
34 CLIFF AVENUE, HERNE BAY. Tel. (02273) 63848 

Agent :- 
Terry Barnett, G8BAM 

7 Cochrane Court, Leyton Grange, London E10. 
Tel.: 01-556 9366 

SAE for details: Trade enquiries welcome / 21 LANGLEY VENE, 
e 1 V SURBITON, SAURREYU, KT6 6@N. 

Also manufacturers of crystal controlled tone bursts 

The ideal combination for 
a good FM station 

THE EMUPRESSOR 
This old favourite will give your audio a lift at low cost. No clipping, so 
minimum distortion, practically the same output whether you speak into 
Mic. or ten feet away. No knobs to adjust, fit and forget. A sample 
tested gave a 6dB change of output for 60dB change of input. Fitted with 
co -ax sockets for in and output. Needs 12v. DC at 35mA supply. Size 
is only 44 x 21 x If" so you should be able to find room for it somewhere. 

Price E7.80 
THE EMU VFO 
This unit is proving a huge success so it is now available for 6. 8, 9 or 
12MHz to give others a chance to take advantage of chis small VFO. 
There is a sine wave output of not less than 2v. p -p into low impedance 
via a co -ax socket. It is tuned by a potentiometer (supplied) and the 
VFO is housed in a die-cast box 114 x 64 x 30mm. and a polythene box for 
optional thermal insulation. A separate diode to give you good quality 
FM or FSK is employed. A supply of 12v. DC Neg. earth is required to 
power the unit. Stability is adequate for most Amateur applications. 

Price [10.50 
THE EMU FM -UNIT 
This will look after the Rx side of the FM station. A compact add on unit 
measuring 6 x 24 x 23" containing limiters, squelch, audio and output 
stages giving approx. I watt for a low imp speaker. There is also an output 
from the "S" curve that can be used for AFC etc. There is only one 
connection needed to the main Rx, a small capacitor to the last IF stage 
and fed via co -ax to the Unit. A negative earth 12v. DC supply is required 
co power it. For those wishing to include inside an Rx there is a PC 
board version. 450j465 kHz or l -6 MHz. Price E13.50. PC version El 1.50 

THE EMUMARKER 
The well-known crystal calibrator still available in a 41 x 24 x I40 box. 
There are 3 co -ax sockets on top, one for each of he outputs which are 

I MHz, 100kHz and IOkHz or in the Emumarker 25 the last output is 
25 kHz instead. Most useful for finding spot frequencies. This needs a 

supply of 9v. DC at IOOmA. Price [10.50 
EMU -CALL 
This will send your own callsign at intervals in Morse from a small speaker 
or from a jack socket to wire in to the modulator if preferred. It is all 
solid state with TTL 74 series and will give your station a distinctive 
sound. Price [28.50 

Post and packing all units to UK 15p 

Money -back guarantee if not satisfied. Please write for any further 
details requir.d to: 

I. N. CLINE (G3EMU) 
IS KNIGHT AVENUE, CANTERBURY 

CT2 BPZ, KENT 

Selling: Strumech 120 -ft. tilt -over tower, custom 
built, three -section galvanised, painted white, with 
stainless hoist ropes and guys, electric winch for 
telescoping, carrying Mosley Classic beam and VHF 
beam, with Ham -M rotator, diplexer, coax cable 
and rotator control lines. Located Midlands area. 
Purchaser to dismantle but transport can be pro- 
vided. Offers invited around £475. - Kendrick, 
G2YX, QTHR, or 'phone Alridge (Staffs.) 52100. 

Sale: Creed 7PN4 perforator, £10. W.S. No. 33 
Mk.l/1, £15. Grundig 700L tape recorder, for spares. 
£5. Table suitable for 19 -in. rack, £5. (Buyers to 
collect these items) Also Carpenter Relay 3N1 (Z), 
£3.50. BC -348 dial assembly. £4. Output xformer 
for S.27 receiver, £3. "Command" Receivers, 3.0-6.0 
MHz and 6.0-9.0 MHz, unmodified, £9.50 each. PSU 
for Type -3 Rx/Tx, £6.50. Replacement film strip 
for R.216 dial, £2. (All these items postage paid). 
Original manuals for: TF.390G, TF.144G, NC -88, 
NC -98, HT -17, NC -270, £1 each. Also W.S.33, 
TR-50XM, ARB, MN.26A/C, BC -375C, Gee Mk.II, 
BC-AA191, TBY-4, BC -211M, S.880, B43/R.220, 
TBY-8, TBS-6, Wavemeter Class C, No. I, S.39, 
NC -303, SX-71. HT -14, 358, 1052, 75S-1, BC-221AF, 
W.S. 31AFV, £2 each. Then manuals for CR -100, 
CR -150/3, CR -150, CR -150/6, HRO-60, LM -14, £3 
each. BC -221, all models, £4. Postage on each 21p 
extra. Many others available. -- Reynolds, 5 Head- 
land Way, Lingfield, Surrey. RH7 6DH. 

March Issue: To appear Friday, February 27, single 
copies at 45p post free will be despatched first-class 
mail on receipt from printers. Orders by Wednesday, 
February 25, with remittance to: Circulation Dept., 
Short Wave Magazine, Ltd., 29 High Street, Welwyn, 
Herts., AL6 9EE. 

For sale: Trio 9R-59DS with speaker and stabiliser, 
good condition, £50. Wanted: FT -200 or KW -2000 
series. or FR -50B. FL -50B, FV -50B. Details and 
price. please. - Ring Knock. Ledbury 2736. 

Sale: Yaesu IOIB, 6 months old and in excellent 
order, accept £310 (over £100 below today's price). 
Also Rex digital transceiver, new (same as N.E.C.), 
£400. -- Ring Goodbody, 01-592 7800. 

Sale: Heath HP -13 mobile PSU, £25. - Ring 
McCudden, GM4DLU, Alexandria 56118 (evenings). 

Selling: The following all brand new: J -Beam Type 
2/8 4 -over -4 2m. aerial, £5.50. Eddystone 898 dial, 
£8.50. Halson aerial with 80/160m. coils, £7. Jackson 
SL -I5 FM dial assembly, £2.25. Lab -Gear CM- 
6CO2WB aerial amplifier, £5: ditto E-5031 high-pass 
filter, £1.50. Waters U.S.A. co -ax switches Type 341, 
IP2W, £5; ditto Type 335, 1P6W, £6. Valves: 
4X250B, £10; QQV06-40A, £8,50; QQY07-40, 829B, 
C144, £7.50 each: 832, £4; disc -seal triodes, CV2346, 
V233Á1 -K, £2.50 each; Nuvistor 6CW4, 70p; bases, 
15p. B7G xtals 130, 140, 150, 160 and 180 kHz, 
£2 each. Klystrons, used but in good condition: 
723AB, £3.50: KS92OB, £4.50. Handbooks: Collins 
75S-1, 32S-1: National 200, NCX-3, NCX-5; Eddy- 
stone 960; at £1 each. - Hope, GM3MGT, 17 
Longhill Gardens, Dalgety Bay. Dunfermline, Fife. 
(Tel: 0383-822932). 

Wanted: JR -310 fitted with Top Band and xtal 
calibrator. Perfect condition, please. - Thorne, 
G3ART, QTHR. (Tel: Maryport 2030). 
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Wanted: K.W. Atlanta TX/Rx, must be in first-class 
condition and complete with manual etc. Will 
(collect 60 miles from Liverpool or Manchester, 
otherwise will pay carriage charges. K.W. 50 -ohm 
dummy load also required. All letters answered. - 
Box No. 5481, Short Wave Magazine, Ltd., 29 High 
Street, Welwyn, Herts., AL6 9EE. 

Wanted: K.W. E -Zee Match, all offers acknowledged. 
- Moore, 63 Leopold Avenue, Birmingham 20. 

Selling: Liner -2 fitted PA linear, mint, £135. KW -201. 
11 ranges 10-160m., spare valves, immaculate, £95 
or near offer. PR -40 FET preselector, £10. HF 
trap vertical. £15. - Ring G8KXV, Hemel Hemp- 
stead (0442) 50321. 

Wanted: Marine receiver, LF to 4 MHz, with D/F 
facilities (e.g. Pye "Hamble", or similar). Also good 
AR88 or SP -600. - Cain, G3DVF, 18 Oaky Balks, 
Alnwick (2487), Northumberland. 

For sale: Pair of walkie-talkie transceivers, as new, 
one watt output, three -channel (one fitted, 29.86 
MHz), squelch, tone -call, battery meters and ear- 
piece, ideal for 10 metres (cost £90), will sell for 
£60 or near offer. - Dodd, GSJBW, QTHR. 

Wanted: 18-AVT/WB or 14-AVQ/WB with base 
loading coil. - Sanderson, G3UQZ, QTHR. (Tel: 
021-373 8806). 

Sale: Heathkit GR -78 receiver, coverage 200 kHz to 
30 MHz: built and aligned for "Practical Wireless" 
review July 1975. Kit costs £1.25, so offers please. - 
Ring Dowdeswell, G4AR, Ashstead (Surrey) 72515 
evenings, or 01-634 4294 office hours. 

Sale: Trio JR1310 Rx with Top Band, mint, £65. 
K.W. Vespa Mk.11 with AC/PSU. £95. I8-AVT, 
£35. - Ring Johnstone, GM4CGN, Aberdeen 22954. 

Selling: Hammarlund HQ -180, rare opportunity to 
purchase super triple conversion general -coverage 
Rx, fantastic bandspread on six bands, notch filter 
etc.. £135. Eddystone EC -10 Mk.11, new condition, 
£90. - Andrews, 12 Malton Way, York. (Tel: York 
59035). 

Shack leftovers: Complete items and components, 
IC's etc., s.a.e. for latest list. - Jarvis, GM8APX, 
Dall, Rannoch Station, Perthshire. 

For sale: Pye Cambridge U -10B radiotelephone. 
suitable for conversion to 70cm., good condition. 
£40 or near offer. Also Pye U -450L Rx and Tx 
units. -- Beard. 9 Millfield, Folkestone. Kent. 

Selling: Trio JR-599CS, £175. TX-599CS, £175. Oscar 
SWR-200, £20. Shure 201, £5. 18-AVT/WB, £35. 
Unused 6146B's, £4. - Ring Church, G4ENZ. 
Hemel Hempstead (0442) 50321. 

MORSE E A S Y BY THE RHYTHM METHOD ! 
FACT NOT FICTION. If you start RIGHT you will be reading 
amateur and commercial Mons within a month. (Normal progress 
to be expected.) 
Using scientifically prepared 3 -speed de you automatically 
learn to recognise the code RHYTHM without translating. You 
can't help ,t. It's as easy as learning a tune. I8-W.P.M. in 4 weeks 
guaranteed. For Complete Course 3 Records & Books send [4.95 
including P.P.I. etc. (overseas surface mail El tra). 

For forth.. dotails of cola..., Rine 01-660 2896 sr end 7p stamp 
for expi booklet to: -S. BENNETT, G3HSC 

(Box 14) 45 GREEN LANE. PURLEY, SURREY 

CRAYFORD ELECTRONICS 
32 IRON MILL LANE, CRAYFORD, 

KENT, DAI 4RR 

Tel. Craytord (0322) 524625 

432 MHz COLINEAR NOW AVAILABLE) 
Colinear : 6-5 dBD gain, IA 4 dBD gain 

432 MHz A5-12 colinear hinge whip 0.64; A6-13 colinear screw whip 
[7.64; GPU587D colinear ground plane £11.64. 

144 MHz AS -6 3A hinge whip [5.05; A6-5 IA screw whip L5.05; CPW58 
3A window mount £8.25; GP258 ;A mast mounting ground plane 
[9.08; 02-S 3A boot mount £6.2l; FX2BNC helical flexible £3.44. 

70 MHz A5-2 }A hinge whip [3.52. 
Many other types available and all piece parts available separately. 

SAE for details. Whips are constructed using PVC coated copper plated 
steel rods. Carriage 70 MHz and 144 MHz LI -30. 432 MHz and 

helicals 45p. Prices do not include 25% VAT which should be added 
to the total. Phone up to 9.30 p.m. or SAE for details. 

ACCESS GIRO 33 563 4001 BARCLAYCARD 

ANTEC 

G3ACQ Announces 

"WESTERN ELECTRONICS" in LEICESTER 
See the famous "YAESU" range in our new super 
store at 27 Churchgate. You will have the back up of 
the company that introduced YAESU to the U.K. 
J. BEAM AERIALS SOLID STATE MODULES 
IN STOCK. Of course our component and crystal 
range still are available at 12-14 Churchgate. 

S. MAY (Leicester) LTD. 
12/14 & 27 CHURCHGATE, CITY CENTRE, 

LEICESTER, LEI 4AJ 
Telephone t Leicester 58662 

More xtals e e e 

Brand New HC6Us to latest spec. at CI.50 each post/VAT paid. 

2527 2530 2533 2536 2538 2541 2563 2566 2569 2.572 2577 2588 2863 

2868 2900 2962 2976 2970 2983 2987 2995 3137 3150 3154 3158 

3162 3166 3170 3225 3227 3236 3339 3418 3423 3475 3479 3481 3721 

3722 4100 4222 4238 4275 4447 4450 4454 4455 4528 4530 4573 

4633 4739 4750 4756 4757 4761 4763 4764 4759 4793 4795 4807 

6423 6708 6822 6933 6937 7015 7016 7017 7018 7019 7028 7203 

7204 7205 7206 7207 8368 8400 8477 8900 9404 9406 9410 

9461 9548 9550 9858 9891 9941 10025 10141 10158 

0650 0681 10695 0696 0698 10700 10704 10708 10709 

0717 0719 10732 10733 1074 -- - - -- --- 
1066 1142 2287 
2909 2950 12966 2967 
2978 2979 12980 2983 

3041 13055 3061 

24524 
29481 
29675 
30100 
30487 
31425 
33700 
35343 
36025 
36193 
37356 
37750 
38506 
38850 
39900 
41450 
42475 
42703 
42931 
43012 
43118 
43250 
45400 
49816 
51391 
51750 
51920 
52158 
52295 
52412 

2290 12395 12539 12586 12811 

2964 12968 12969 12972 12973 
2991 12994 12995 12996 12998 

0208 
0714 
0793 
2816 
2975 

3032 3071 13088 13090 13106 13128 3209 

4269 4360 14363 4377 4406123166 23212 23220 23225 23229 

24550 23650 27550 27558 27566 27575 27950 

29487 29493 29500 29525 29512 29575 29600 29612 29625 

29750 29775 0 29825 29850 2992.5 29937 

30150 30200 30225 30250 30300 30325 30337 30350 300375 

30500 30625 30650 30812 30825 30875 30950 31062 

32117 32350 32450 32462 32550 32600 32650 32700 

33933 33962 34050 34725 34750 34775 35277 

35356 35393 35545 35577 35750 35800 35866 35931 35995 

36050 36075 36066 36100 36106 36112 36131 36150 36168 

36212 36206 36218 36231 36237 36600 36933 37066 

37450 37457 37475 37462 37562 37600 37612 37620 37637 

38012 38187 38200 38287 38393 38462 38493 38500 

38531 38537 38500 38562 38543 38581 38587 38637 38681 

38856 38881 38862 38900 38931 38893 39000 39050 

40.500 40533 40566 40625 40633 40800 41.375 

41518 41731 41834 41881 42012 42000 42218 42337 

42481 42618 42625 42650 42668 42662 42675 42687 42688 

42743 42753 42777 4280 42856 42853 42862 42868 78 

42943 42946 42968 42971 42975 42984 42993 43006 
43009 

43015 43050 43056 43062 43037 43075 43078 43096 43103 

43121 43143 43171 43181 43184 43193 43212 43215 43218 

43206 43550 43625 43637 43650 43662 43743 44675 

46383 47300 48008 49016 49133 49400 49766 49783 

49833 49850 50933 50941 50991 51075 51208 51225 

51395 51466 51475 51604 51658 51700 51708 51725 51733 

51762 51825 51833 51837 51883 51891 51900 51904 51908 

51925 51945 51966 51970 51991 52091 52095 52125 52133 

52179 52208 52216 52233 52237 52241 52250 52270 52275 

52298 52304 52316 52320 52322 52325 52329 52358 52379 
52425 52454 52458 52495 52504 52625 52883 

Plenty more on lists. SAE please. 

W. H. WESTLAKE 

0341 
0716 
0814 
2851 
2976 
3017 

2323' 
29468 
29662 
30012 
30425 
31350 

32800 

36181 
37204 
37733 
38512 
38812 
39366 
41400 
42393 
42693 
42928 
43010 

43106 
43246 
44737 
49800 
51383 
51741 
51916 
52141 
52279 
52408 

CLAWTON. HOLSWORTHY, DEVON. Holsworthy 253758 
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THE AMATEUR RADIO SHOP C4MH 
13 CHAPEL HILL, HUDDERSFIELD 

Telephone: 0484 20774 
STOCKISTS FOR YAESU, J BEAM, KW, G WHIP, 

SWAN, SOLID STATE MODULES 

BARCLAYCARD ACCESS H.P. 

NEW The SSM Z Match. 80-10M. I kW. ... £29.50 

NEW Morse Practice Oscillator. Fully boxed £3.50 
Tech TEI5 GDO 440 kHz to 220 MHz £21.00 
Car 1 -wave Whip and Base. 2 Metre £1.50 
Trio Filters for 1R310, TS510, TS5I5 £14.00 
AR88 Spares. (S.A.E. for list) 

NEW GEAR IN STOCK 
FT 10 I E, FT201, FT200, FT40 I B, F R I 0 I D, 
FLI01, FT22I, YC355D, etc. 

SECOND-HAND 
COLLINS KWSI TX £185, 7551 £250, RAI7 
£350, EAI2 E150, 840C £65, EDDY 1001 £290, 
770R £110, HALLICRAFTER FPM300 £350, 
FT 101E £425, RX80 £45, SXI II £105, FT150 
£160, HEATHKIT HWI7A £45. 

WE GUARANTEE ALL EQUIPMENT AND GIVE A 
MONEY BACK GUARANTEE ON ANYTHING 
PURCHASED. ALL ITEMS INCLUDE VAT and POST. 

Closed Wednesday, Late Night Thursday 

HAMGEAR PRESELECTORS 
We have a range of preselectors covering the HF bands, some 

battery, some mains and some with built-in calibrators. We can 

offer you a single band device covering 14, 21 or 28 MHz, or a 

general coverage one from I.5 to 34 MHz, this one having a PI 

tank ATU included, so you get your antenna peaked up as well. 
Prices are from E6.50. 

All have a low noise VHF FET front end and two bipolars, all have 

a 25dB plus gain. These units are a definite aid to reception and 

customer reports tend to confirm this. Six large pages of informa- 
tion is available, including details of three small space antennas 
using our units; please send four 6)p stamps towards cost and 

postage. 

Hamgear Electronics, 2 Cromwell Road, Sprowston, 
Norwich, NR7 8XH 

T.M.P. (Electronic Supplies) 
FT200B and PSU (NEW) I ONLY ... ... E290.00 
FT2F FM TCVR. Mint ... E85.00 
JR500S. Slightly marked panel .. .. £40.00 
JR500SE Mint ... ... ... ... ... E50.00 
9R59DS. Mint ... ... ... ... ... ... £50.00 
KW MATCH. 75 ohm ... ... ... £8.00 
NEW MFJ CW FILTER KITS ... 

also 
... EII.00 

TORIDAL CORES, W2AU BALUNS, MICROWAVE MODULES, 
CONVERTERS, etc. 

and as Area Agents for 
SOUTH MIDLANDS COMMUNICATIONS LTD. 

We can supply any of the following equipment from stock 
YAESU, HY-GAIN, CDE ROTATORS, BELCOM, J -BEAM, KW, etc. 
3 BRYN CLYD, LEESWOOD, MOLD, CLWYD, CH7 4RU 

Tel. Pontybodkin 846 STD (035 287) 

0000000000 000,Do 0000 0000000000{ 

CALL BOOKS 
INTERNATIONAL : 8 
RADIO AMATEUR CALL BOOKS (1976) 4 "DX Listings"o £7.05 O } "U.S. Listings" £7.70 0 

"U.S. Listings," 1975 . . . £5.56 
o "G's" only, New 1976 Edn. . . . £1.47 

0 MAPS 
8 DX ZONE MAP (GREAT CIRCLE) 
O In colour with Country/Prefix 

8 Supplement £1.50 
O 
Ci AMATEUR RADIO MAP OF WORLD 
O Mercator Projection - Much DX 

0 Information - in colour. Second 
O Edition £1.00 

0 RADIO AMATEUR MAP OF THE 
U.S.A. AND NORTH AMERICA 

State boundaries and prefixes, size 

O 
24' by 30', paper 

0 RADIO AMATEUR'S WORLD 
ATLAS 

OD, In booklet form, Mercator projec- 
tion, for desk use. Gives Zones 
and Prefixes (New Edition). . . £1.35 

o 

LOG BOOKS O 
O 

Standard Log (New Glossy Cover) . £1.05 

0 Receiving Station Log . . . . £1.15 
O Minilog (New style) 75p 

0 (The above prices include postage and packing). 

O 

8 Available from 
SHORT WAVE MAGAZINE 

o Publications Dept., 29 High Street, Welwyn, 
g Herts. AL6 9EE - Tel. Welwyn (043871) 5206/7 O 

(Counter Service, 9.30-5.15, Mon. to Fri.) 

(GIRO A/C No. 547 6151) 
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"DX ZONE MAP" 
SEVENTH REPRINT! 

In four colours, on durable paper for wall mounting, 35ín. 
wide by 25in. deep. Giving essential DX information-bearing 
and distance of all parts of the world relative to the U.K., the 
40 Zone areas into which the world is divided for Amateur 
Radio purposes, with major prefixes listed separately. Distance 
scale in miles and kilometres. Time scale in GMT. Marking 
of Lat./Long. close enough for accurate plotting. Hundreds of 
place names, mainly the unusual ones, and most of the rare 
islands. 

With Prefix List revised to Sept. 1973 
Price El -50 

including postage and special packing in 
postal tube to avoid damage in transit. 

Publications Dept. 
Short Wave Magazine Ltd., 29 High Street, 

Welwyn, Herts. AL6 9EE. Tel: Welwyn (043871) 5206/7 
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Technical Books and Manuals 
AERIAL INFORMATION 

(ENGLISH AND AMERICAN) 

HANDBOOK AND MANUALS 
Aerial Handbook (Briggs) . . . £1.05 Amateur Radio DX Handbook . O/S 
Antenna Handbook Volume 1 . £1.96 Electronic Circuit Handbook Vol. 1 . £1.73 
Antenna Round -Up, Volume 1 . . £1.75 Electronic Circuit Handbook Vol. 2 . . £1.73 
Antenna Round -Up, Volume 2 . . £2.25 New RTTY Handbook O/S 
Beam Antenna Handbook £2.76 Radio Amateur Handbook 1976 (ARRL) . £4.75 
Cubical Quad Antennae. 2nd Edition . £2.50 Radio Amateur Operators Handbook . 85p 
Simple Low Cost Wire Antennas, by Orr £2.70 RTTY A -Z (CQ Tech, Series) . . £2.80 
73 Vertical Beam and Triangle Antennas Surplus Conversion Handbook . . . £2.50 

(E. M. Noll) £3.20 Slow Scan Television Handbook . £2.80 
73 Dipole and Long -Wire Antennas (E. M. Noll) £3.10 Television Interference Manual (G3JGO) . . £1.00 
S.W.L. Antenna Construction Projects (E.M. Noll) £2.25 Specialized Communications Techniques for the 
Antenna Handbook (ARRL) 13th Edition . . £2.60 Amateur(ARRL) £2.00 

Practical Wireless Service Manual . £1.97 
Advanced Communications Systems £8.97 
Working with the Oscilloscope . . £1.85 

BOOKS FOR THE BEGINNER Know your Oscilloscope £2.55 
Know your Signal Generators £2.15 

Electronics Self -Taught £2.15 
Beginners Guide to Radio . . . £1.85 

USEFUL REFERENCE BOOKS Beginners Guide to Electronics . . . £2.20 
Better Short Wave Reception 3rd Edition . OIS Amateur Radio Techniques, 5th Edition (RSGB) £2.47 
Course in Radio Fundamentals . OIS Care and Feeding of Power Grid Tubes (ELMAC) 75p 
Guide to Amateur Radio (16th Edition) £1.15 Engineers Pocket Book, 6th Edition . . . £1.98 
Ham Radio (A Beginners Guide) by R. H. Warring £2.50 U.K. Call Book 1976 £1.47 
How to Become a Radio Amateur . 93p Hints and Kinks (ARRL) £1.00 
Learning the RT code (ARRL) . . . 60p Radio Data Reference Book (3rd Edition) . £1.35 
Morse Code for the Radio Amateur 40p Single Sideband for the Radio Amateur (ARRL) £2.05 
Radio Amateur Examination Manual . . £1.15 Sun, Earth and Radio (Hard Cover) . . £2.60 
Simple Short Wave Receivers (Data) . . £1.00 NBFM Manual (RSGB) £1.13 
Understanding Amateur Radio (ARRL) . £1.82 Q and A on Short Wave Listening £2.20 

1 

e 

1 

1 

1 

1 

1 

1 

1 
VALVE AND TRANSISTOR MANUALS 
ABC of FET's .......£1.50 

1 1 GENERAL Field-effect Transistors (Mullard) . . . £2.15 
MOS Integrated Circuits & their Applications 

1 ABC of Electronics £1.78 (Mullard) £2.20 1 
FM & Repeaters for the Radio Amateur (ARRL) £2.00 Transistor Audio & Radio Circuits -2nd Ed ; Easibinder (to hold 12 copies of "Short Wave (Mullard) . . . . . . . £3.00 

Magazine" together) . . OIS Towers' International Transistor Selector . £3.45 
Guide to Broadcasting Stations (17th Edition) . 95p Principles of Transistor Circuits (5th Ed.) . £3.43 
Ham Radio Notebook . £2.25 Beginners Guide to Transistors . . £2.05 
110 Semi -Conductor Projects for the Home Service Valve and Semiconductor Equivalents 50p 

1 Constructor (Ilifte) . . £1.42 Radio Valve and Semiconductor Data(10th Ed.) £2.35 
110 Integrated Circuit Projects for the Home Transistor Pocket Book . £1.70 

Constructor (Soft Cover) . . £1.45 Popular Valve/Transistor Substitution Guide £2.10 
Practical Wireless Circuits . . £1.65 Integrated Circuit Pocket Book . £2.80 
Prefix List of Countries . . . 28p 

5 Radio Engineers Pocket Book (Newnes) (N.E.) . £1.35 S 

Telecommunicationsi 
Test Equipment for the Radio Amateur (RSGB) . £2.30 

Pocket Book (T. L. Squires) £1.45 
VHF PUBLICATIONS 
VHF Handbook Wm. 1 Orr (New Ed.) . . £3.33 

World Radio & T.V. Handbook 1975 Edition . . £3.95 VHF Manual (ARRL) . £2.65 
World's SW, MW, LW, FM and TV Broadcasting ! 

Stations Listing 70p 1 
How to Make 2m. and 4m. Converters for amateur 

use 75p Amateur Radio Awards (RSGB) . . £1.67 $ 

Walkie-Talkie Radio Operators Guide. £1.95 Teleprinter Handbook(RSGB) £5.67 
II 

1 0/P (Out of print) THE ABOVE PRICES INCLUDE POSTAGE AND PACKING 1 

1 T.0/S (Temp. out of stock) Many of these titles are American in origin 1 

1 Available from SHORT WAVE MAGAZINE 1 
1 i 
; Publication Dept. 1 

; 29 High Street, Welwyn, Herts. AL6 9EE Welwyn (043871) 5206/7 ; 
; 1 

1 (Counter Service. 9.30-5.15. Mon. to Fri.) (GIRO A/C. No. 547 6151 1 



B. BAMBER REM CS 
5 STATION ROAD LITTLEPORT CAMBS. CB6 IQE 

Tel.: Ely (0353) 860185 (Tuesday -Saturday) 
CALLERS WELCOME TUESDAY -SATURDAY 

TERMS OF BUSINESS: CASH WITH ORDER ,MINIMUM 
O RDER OF £1.00. ALL PRICES NOW INCLUDE POST & 
PACKING (UK ONLY) 

EXPORT ENQUIRIES WELCOME 
PLEASE ENCLOSE STAMPED ADDRESSED ENVELOPE WITH ALL 

ENQUIRIES. 

PLEASE ADD VAT AS SHOWN 

ALL BELOW - ADD 8% VAT 

High Band Transmitter section (suitable for 
2M operation) IOW out. Complete with 
valves (2 x 6BH6 + 2 x QQVO3/10) and 
antenna change -over relay. Requires 8 MHz 
Xtal (not supplied) and HT 250v. DC + 12v. 
for Htrs. Complete with circuits (as removed 
from Pye Cambridge AM I)). £4.00 each. 

As above but 20W Model (as removed from 
Pye Vanguard). Complete with QQVO3/20A, 
with circuits, £6.00. 

8.06041 (for 145.088) Xtal (suitable for above)' 
£1.75. 

WE NOW STOCK WELLER SOLDERING 
EQUIPMENT (including E the Famous TCPI). 

AND SPIRALUX Tools for the Electronics 
enthusiast. S.A.E. for list. 

MINIATURE 2 PIN PLUGS & SOCKETS (Fit 
into k" hole, pins enclosed, with covers for 
chassis mounting, or can be used for in -line 
connectors). Bargain pack of 3 plugs + 3 

sockets + covers, 50p. 

PROGRAMMERS (Magnetic Devices) Contain 
9 microswitches (suitable for mains operation) 
with 9 ortating cams, all individually adjust- 
able, ideal for switching disco lights, displays, 
etc., or industrial machine programming. 
(Need slow motion motor to drive cams, 
not supplied) 9 switch version £1.50, or 15 

switch version, £2. 

RUBBER MAGNETS k" square with mounting 
hole, 20 for 30p. 

PYE CAMBRIDGE PC BOARDS (Removed 
from high band AM10) 

RF and MIXER BOARD, £7. 
10.7 MHz IF BOARD, £1.50. 
10.7 MHz OSCILLATOR/MIXER BOARD 

(with 11.155 Xtal), £1.25. 
455 kHz IF BOARD, £2. 
AM AUDIO BOARD, £1.20. 
AM SQUELCH BOARD, 50p. 

CHANNEL LEDEX SWITCHES, 12v., com- 
plete with all trimmers and coils (removed 
from high band AMID), £4. 

PYE WESTMINSTER W30 AM MANUALS 
(shop soiled), £1.20 (Sorry, sold out). 

HASH FILTERS (for mobile supply leads), 
2 for 40p. 

HEAVY DUTY 15 -way turret tag -strips, 
5 for 30p. 

TELEPHONE TYPE EARPIECE INSERT, 50p. 

LEAD SUPPRESSORS (10 k ohm) for mobile 
plug leads, 4 for 50p. 

16-DIL IC SOCKETS, 4 for 50p. 

VHF RF chokes (wound on 2.2K kW, resistors), 
5 for 35p. 

mall Chrome handles, k" dia., 1k" between 
holes, I" clearance, tapped 4BA (with, 
screws and washers), 2 pair for 40p. 

Relays, single pole change 
h 

20v, DC, 
approx. k" x k" x II" 3ep eac, 

PC BOARD WITHDRAWAL HANDLES, 
mixed cols., 8 for 50p. 

SOLDER, 20SWG, 60/40 alloy approx., 8 yds., 
25p. 

1k" Polythene chassis mounting fuseholders, 
6 for 30p. 

MULTITURN POTS, 10 turn, k" spindle 
(ex -equip.), following values available, 
2 Kohms, 5 Kohms, 400 Kohms, £I each. 
2-6pf., 10mm. circular, ceramic trimmers 
(for VHF/UHF work), 3 pin mounting, 
5 for 50p. 

MULLARD TUBULAR CERAMIC TRIM- 
MERS 1-18pf, 6 for 50p (as featured in 
Rad. Comm. Jan., page 25). 

XTAL OVENS, 80°C., or 10°C., state which, 
35p each. 

BASES FOR XTAL OVENS, HC6U or 2 x 
HC25U, state which, 10p each. 

ALL BELOW - ADD 8% VAT 
DIE CAST BOXES (approx. size in inches) 

4 3 x 2.3 x 1.2 85p 
4 8 x 2.3 x I.5 75p 
4.8 x 3.8 x l 85p 
4.8x3.8x2 £1.00 
68 x 4.8 x 2 £1.45 
413x3.8x3 £1.55 
6.8 x4.8x4 £2.25 
8.6x5.8x2 £1.85 

10,6 x 6.8 x2 £2.25 

PLUGS & SOCKETS 
BNC SOCKETS (single -hole mounting (ex - 

equip.), 3 for 50p. 
BNC PLUGS (ex -equipment) 5 for £1.00. 
BNC "T" PIECES, 50 ohm, £1 each. 
PL259 PLUGS (PTFE). Brand new, Packed 

with reducers, 65p each or 5 for £3.00. 
SO239 SOCKETS (PFTE). Brand new (4 

hole fixing type), 50p each or 5 for £2.25. 
N -TYPE PLUGS, 50 ohm, 60p each. 
N -TYPE SKTS. (4 hole chassis mounting, 

50 ohms, small coax lead type), 60p each. 
GREENPAR (GE30015). Chassis Lead Termina- 

tions. (These are the units which bolt on to 
the chassis, the lead is secured by screw cap, 
and the inner of the coax passes through the 
chassis), 30p each, 4 for £1.09. 

BULGIN FLAT 2 -pin FLEX CONNECTORS, 
Non reversible, 40p each. 

MAINS LEAD AND SOCKET as used on 
Continental Test Equipment. New, 50p 
each. 

25 -WAY 'SEP PLUGS and SOCKETS, 40p 
set (I plus 1 skt.), Plugs and and sockets 
sold separately at 25p each. 

TRANSISTORS 
TO3 TRANSISTOR INSULATOR SETS, 10 

sets for 50p. 

BSX20 transistors, 3 for 50p. 
BC108 (metal can), 4 for 50p. 

PBC108 (plastic BC108), 5 for 50p. 

BSY95A TRANSISTORS, 6 for 50p. 

PNP AUDIO TYPE TO5 TRANSISTORS, 
12 for 25p. 

0C200 TRANSISTORS, 6 for 50p. 
BFY5I TRANSISTORS, 4 for 60p. 

BYX 38/300 Stud Rectifiers, 300v. at 2.5A, 
4 for 60p. 

BAI21 Varicap Diodes, 4 for 50p. 

VALVES 
QQVO3/20A (ex equipment), £3.00. 
QQVO3/10 (ex equipment), 75p or 2 for £1.20. 
2C39A (ex equipment), £1.00 each, 
4X2508 (ex equipment), £1.50 each. 
DET-22 (ex equipment), 2 for £1.00. 

MAINS 
TRANSFORMERS 
All 240v. input, voltages quoted approx. RMS 

(Please quote Type No. only when ordering). 
TYPE 10/2 10-0-10V at 2A, £1.50. 

TYPE 12585 approx. 125v. at 30mA, 65p. 
TYPE 28/4. 28v. at 4V, 125v. at 500mA, 

£4.00. 

TYPE 72703. 400v. at IOmA, 200v. at 5mA. 
6.3v. at 40ornA, £1.25. 

TYPE 14/4. '14v. at 4A, £2.50. 

IDEAL TRANSFORMER FOR YOUR 
LINEAR. Mains input, 1185-0-1185v. at 
360A output, supplied with matching 
choke 8H at 360mA, oil filled potted, high 
quality type. Transformer and choke, £13.00. 

ALL BELOW - ADD 8% VAT 
10 WAY PUSH-BUTTON UNITS, k" square 

buttons, marked 0-9, cancelling type, 
mounted on one PCB for easy fixing, ex 
equip., 50p. 

HEAVY DUTY HEATSINK BLOCKS, undrilled, 
base area 2k" x 2", with 6 fns, total height 
2,,", 50p each. 

9V RELAYS, Continental type, 2 pole change 
over 35p. 

SPECIAL OFFER 
XTAL PACKS, 51 MHz range (our selection), 
HC6U, 10 for £1. SAE for our latest xtal list. 

ImA METERS 2" square, plastic fronts (these 
have a paper scale stuck over the original 
marked 0-I mA, which is easily peeled off, 
andan internal 18K resistor which is easily 
removed), £1.75 each, or 2 for £3.00. 

EDGEWISE METERS, 50 microamp FSD, 
centre zero, but can be left hand zero'd. 
display area 1k" x k", smart modern appear- 
ance, £1.50 each. 

SIFAM 100µA METERS. Black rectangular type 
24, 2;" x 2k" (Modern Pye type) marked 
0-50, 0-100, 0-150, 0-750, all on one scale 
(supplied separately) with scale, £2.75. 

As above, but 50µA, 2k" x 4k" with scales 
fitted, £5.00 each. 

ALL BELOW - ADD 25% VAT 

HIGH QUALITY SPEAKERS. 8k" x 6" 
eliptical, 2" deep, 4 ohm, inverse magnet 
rates up to 10 Watts, £1.50 each, or 
2 for £2.75. (Quantity discount available.) 

ELECTROLYTICS 
ELECTROLYTICS, 50µF, 450v., 2 for 50p. 
ELECTROLYTICS, 100µF, 275v., 2 for 50p. 
ELECTROLYTICS, 470µF 63v., 3 for 50p. 
ELECTROLYTICS, 1,000µF 30v., 3 for 60p. 
ELECTROLYTICS, 1,0001.4F 180v., 3 for £1. 
ELECTROLYTICS 5,000 mfd at 35v., 50p each. 
ELECTROLYTICS, 5,000µF 50v., 60p each. 
ELECTROLYTICS, 5,000 mfd at 70v., 65p each. 
ITT ELECTROLYTICS. 6,800 mfd at 25v., high 

grade, screw terminals, with mounting clip, 
50p each. 

ELECTROLYTICS, 10,000 mfd at 63,75p each. 
PLESSEY "CATHODRAY" CAPACITORS. 

0.04µF at 12.5v. DC, screw terminals, 
£1.50 each. 

A large range of capacitors available at bargain 
prices, S.A.E. for list. 

TV PLUGS (metal type), 6 for 50p. 
TV SOCKETSI(metal type), 5 for 50p. 
TV LINE CONNECTORS (back to -back skt.), 

4 for 50p. 
DIN 3 -pin LINE SOCKETS, 15p each. 
DIN 6 -pin RIGHT ANGLED PLUGS, 20p 

each. 
R/S MIDGET 3 pole, 4 -way, rotary. switches, 

40p each. 
MINIATURE EARPHONES with min. jack 

plug, 2 for 50p. 
I Meg. Lin. POTS k" plastic spindle, 2 for 50p. 
50k ohm lin. POTS, ;" glastic spindle, 40p 

each. 
TCC Plastic block capacitors, 047 at 250v., 

50 for 60p. 
TCC Plastic block capacitors, 022 at 400v., 

50 for 60p. 
IF CANS, £" square, suitable for rewind 

6 for 30p. 
F CANS, k" x k," x I", suitable for rewind, 

10 for 30p. 
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