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

H.F. TRANSCEIVERS NEW 
STANDARD lWlNS 

C78 70cm F.M. Por table 
£219 iDe. VAT 

C58 2M Multimode 
£239 iDe. VAT 

HANDHELDS AIRBAND 
FOR 2M RECEIVERS muitimode 

portable 

R517 price 

£249 
£49.50 inc. VAT 

inc. VAT 
, C&P £1.00 V.H.F. SCANNER TRIO Tunes 

TR2500R 
£207 
inc. VAT 

& Carriage 

TRANSCEIVERS 
H.F. 

TRIO TS 130V ..... ..................... ........................... £445 
Y AESU FT 707S ............ .................................... .£485 
TRIO TS 130S.. . ................ .£525 
TRIO TS 530S ....... ........... .. . .......... ...... .£534 
Y AESU FT 101 Z-FM ....... .. ........................... ...... .£590 
Y AESU FT 707 ................................ ......... ...... .... .£569 
YAESU FT 10IZD-FM.. . .......................... .... £665 
TRIO TS 830S .................... .. .............. ..... . . .£694 
ICOM IC 720A ........ . ......... .. ............ .£883 
Y AESU FT 902 DM .................. ....... ... ...... ........... £885 

F.M. MOBILES 
FDK Multi 700EX ................................. ................ £199 
TRIO TR 7730 ... ... . .......................... .£247 
Y AESU FT 230R ....................... ......... ................. .£239 
TRIO TR 7800 .. . .......... .. ,£257 
ICOM IC 25E ........... .... ...... .......................... ....... £259 
STANDARD C78 (7Oem portable/mobile) .......... .£219 
TRIO TR 8400 (70em) ........................................ £299 

HAND HELD 
ICOM IC 2E .................................................... .£159 
TRIO TR 2300 (portable) .................................... .£166 
TRIO TR 2500.................. . ................... £207 
Y AESU FT 208R ........ ............ .. ............... ........ .£209 
Y AESU FT 708R (70em) .................................... .£219 
STANDARD C78 (70em portable) ................ ... .... £219 
ICOM IC 4E (7Oem).. . ........ ... .......... .£199 

MULTIMODES 

118-144 
MHz SX 200N + optional 
3 xtal £259 channels 

iDe. V AT & Carriage 

RECEIVERS • H.F. 
Y AESU FRG 7 ... .................... .... .. ....................... .£189 
LOWE SRX 30D ................. ................................ .£215 
TRIO R 600 ................. ....................... .................. £235 
TRIO R 1000. . ......... ......................................... .£295 
Y AESU FRG 7700 ...................................... ........ .£329 
Y AESU FRG 7700M ...................... ..................... .£409 

2M F.M./MARINE 
SEARCH 9 (Amateur or Marine) ........................... £45 
A.O.R. AR 22 (Amateur) ...................................... £89 
A.O.R. AR 22 (Marine) ..................................... ... .£95 
SX 200N VHF/UHF Scanner .. . ..... ........... .£259 (-) 

AIRBAND 
R 517 Handheld .................... ................. .£49.50 (£1.00) 
SX 200N VHF/UHF Scanner .................... £259.00 (_ ) 

DATONG PRODUCTS 
PCI Gen. Coverage Converte r HF on 2M 
VLF Very Low Frequency Conve rter.. . .... £25.30 (- ) 

ASP/B Auto RF Speech Clipper (Trio Plug) ................ . 
£79.35 (- ) 

STANDARD C58 (portable) ............................... £239 ASP/A Auto RF Speech Clippers (Yaesu Plug) ........... . 
YAESU FT 290R (portable) ................................. £249 t'l9.35 (- ) 
FDK MULTI 750E ................. . ... ... .............. .. £289 D75 Manually controlled RF Speech Clipper .............. . . 
TRIO TR 9000 . . .. . ......... £359 £56.35 (- ) 

........ .......... 1=1 
i7ocffi) .1=l 

Y AESU FT 780R (7Oem) ................ .... ............... .£459 MPU I Mams Power Unit .......... ..... ............... .£6.90 (_ ) 

ACCESSORIES 
DESK MICROPHONES 

SHURE 444D Dual Impedance .............. .£33.00 (£1.50) 
SHURE 526T Mk II Power Microphone £46.00 (£1.50) 
ADONIS AM502 Compression Mic I O/P .................. . 

£39.00 (- ) 
ADONIS AM601 Compression Mic+Meter I O/P ...... . 

£49.00 (- ) 
ADONIS AM 802 Compression Mic+Meter 3 O/P ..... . 

£59.00 (- ) 
MOBILE SAFETY MICROPHONES 

ADONIS AM 202S Ciip-on ..... ...... .............. .£20.00 (- ) 
ADONIS AM 202F Swan Neck 
ADONIS AM 202H Head Band+Up/Down Buttons ... 

£30.95 (-) 
MORSE EQUIPMENT 

TEST EQUIPMENT 
Drae VHF Wavemeter 130-4S0MHz. . ..... .£24.95 (- ) 
FXI Wave meter 250MHz MAX .............. .£33.00 (£0.75) 

I 
Ferrite Rings l!" dia. per pair. .................. .£0.80 (£0.20) 
Toroid Filter TV Down Lead .................... .£2.50 (£0.50) 
Low Pass Filter LP30 I OOW ...................... .£3.95 (£0.50) 
Trio Low Pass Filter LF30A IkW ........... .£17.90 (£1.00) 
Yaesu Low Pass Filter FF50 I DX I kW .. .£23.00 (£1.00) 
HP4A High Pass Filter TV Down Lead .... ..... £5.95 (- ) 

Please send total postage indicated. Any excess will be 
refunded. 

All prices correct at time of going to press. E.&O.E. 
MAIL ORDER - RETAIL CALLERS 9-12.30 . 1.30-5.30 
HIGH ST HANDCRO W. SUSSEX. 0444 400786 
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CB is a mobile short-range telephone 
system. You require a licence to use 
it, £10 p.a. from Post Offices. 

This month's CB Rig Check covers three mobile transceivers, 
two of which are ve ry similar to each other and obviously 
come from the same factory. The third rig is one of th e first 
from a recognised amateur sou rce in the UK. 

All three rigs gave clean r.f. outputs wi thin th e limitations 
of the measuring equipment used, as th e resp ec tive spec -
trum analyser pictures show. However, in terms of power 
output the Lowe TX -40 was giving out almost 7W of r.f. 
power into 50Q- some 175 per cen t over the lega l limit , 
arthough we were assured that the rig had passed th e rele-
va nt checks and was below the lega l 4W when measured. 
With the atte nuator in it produced twice the lega l limit I 

The other two rigs, a Uniace 100 and a Re ali sti c TRC-
2001 , both gave 4· SWat 13V d,c. supply level. Obviously, 
the manufacturers hope the test house supp ly wi ll be lower. 

The Realistic and Uniden rigs are good examples of 
'badge engineering'. Apart from the fro nt panels and some 
very minor differences in p.c,b. layout, they are th e same 
rig-even the serial numbers show rema rkabl e similarities. 
Both are made in Hong Kong and are good examples of that 
area's radio production. Over the test period they performed 
capably and both proved easy to 'handle, The Lowe model 
was also well m ade and was a creditable performer. I t is un-
fortunate that it was way ove r the top on output power. 

Receiver sensitivity of the Lowe was much better than the 
other two rigs when measured in the lab and an RF GAIN con-
trol allows better use of this ex tra sensitivi ty. 

Channel indication on all three rigs is by bright red I.e,d. 
displays while a meter indicates "S" levels and r.f. power. 

The Lowe TX -40 has th e microphone socket on th e front 
panel. Obviously Lowe's amateu r experi ence has rubbed off 
on their CB rig as the mic socket is of the m eta l-bod ied 
screwed-ring type as opposed to the more com m on ly fitted 
DIN types. The Uni ace 100 also has a similar mic socke t fit-
ted but the Reali st ic is fitted with a latching type DIN socket. 
Both the latter rigs have the mic socket ill the left side of the 
rig making the mic lead stretch. a long way across the front 
of the rig , The Realistic's mic lead was rather on the short 
side to make matters worse. 

In use, all three rigs gave reasonable results using a mag-
mounted Avanti Moonraker antenna. Audio quality was 
good, both transmit and receive and the sque lch controls 
worked well. 

The handbooks supplied with each rig were adequa te, 
Lowe's being th e best, giving the operator information on in-
stallation and antenna fittings as w ell as full operating in -
structions. All three gave a full circu it diagram, useful in 
cases of repair being needed in the future. 

HOW MUCH? 
Lowe TX-40. This rig w ill cost you [55·00, and is 

available only from Lowe Electronics, Chesterf ield Road , 
Matlock, Derbys. Tel : 0629 2S17, to whom we extend our 
thanks for the loan of the review rig. 

Realistic TRC-200 1. Available from Tandy retai l outlets 
throughout the UK, price [79·95. Our thanks to Tandy Cor-
poration, Bilston Road , Wednesbury, W, Midlands WS 16 
7JM , for the loan of th e review rig. 

Uniden Uniace 100. Priced at [SO,OO, this rig is available ' 
from CO Centre, 10 Merton Park Parade, Kingston Road, 
London SW19 . Tel : 5150 who we thank for the loan 
of the review rig. 
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TRIO 
The TR-7730 is an incredibly compact, reasonably priced, 
25-watt, 2-metre FM mobile transceiver with five memories, 
memory scan, automatic band scan, and other convenient 
operating features. 

TR-7730 FEATURES 
* Smallest ever mobile 

Measures only 5-3/4 inches wide, 2 inches high, and 7-3/4 
inches deep. Mounts even in the smallest car, and is an ideal 
combination with the equally compact TR-S400 synthesized 
70-cm FM mobile transceiver. 

* 25 Watts RF output power 
HI/LOW power switch selected 25-W or 5-W output 

* Five memories 
May be operated in simplex mode or repeater mode with the 
transmit frequency offset ±600kHz, The fifth memory stores 
both receive and frequency independently. 
Memory backup terminal on rear panel. 

* Memory scan 
Automatically locks on busy memory channel and resumes 
when signal disappears or when SCAN switch is pushed. 
Scan HOLD or microphone PTI switch cancels scan. 

* Automatic band scan 
Scans entire band in 5-kHz or 1 O-kHz steps and locks on busy 
channel. Scan resumes when signal disappears or when 
SCAN switch is pushed. Scan HOLD or microphone PTI 
switch cancels scan. 

* UP/DOWN frequency control from microphone. 
Manual UP/DOWN scan of entire band in 5 kHz steps. 

* Offset switch 
Allows VFO and four or five memory frequencies to be offset 
±600 kHz for repeater access or simplex. 

* Four-digit LED frequency display 
Indicates receive and transmit frequency. 

* S/RF bar meter and LED indicators 
Bar meter or multicolor LEDs shows S/RF levels. Other LEDs 
indicate BUSY, ON AIR, and REPEATER offset. 

* Tone switch 

the 
TB 7730 
£247.94 inc VAT. Carriage £5.00. 

LOWE ELECTRONICS 
CHESTERFIELD ROAD. MATLOCK,. 
DERBYSHIRE DE4 5LE 
Tel. (0629) 2817.2430.4057 

Practical Wireless, July 1982 
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$ TRIO 

the 
TR2S00 
£207.00 inc VAT Securicor Carriage £5.00 

With the arrival of the T5780, the dual bander rig has 
come of age, giving the two band multi mode facilities of 
the original concept, plus a wealth of additional operating 
facilities. Taking a trip across the front panel of the rig we 
have the repeater facilities, a non-locking tone switch, 
ideal now that most repeaters are tone accessed and car· 
rier maintained. The tone, of course, only works whilst 
the rig is in the FM mode. Below the tone switch is the TX 
offset switch giving plus or minus 600 KHz or 1.6 MHz, 
depending on whether 2 metres or 70 cm is selected and 
last, but certai nly not least, reverse repeater - to my way 
of thinking proof that the T5780 was designed for 
amateurs by amateurs, 

The meter functions on receive as S. meter, ALe m eter 
or as a centre meter, the functions being controlled from 
a panel switch. On transmit the meter reads relative RF 
output. Immediately above the digital frequency and 
memory/VFO indicator are indicating leds: a " busy" led 
indicating in FM mode whether the squelch is open 
thereby, assuming the squelch level is correctly set, that 
the other station is transmitting. A "frequency lock" led 
tells that the F lock switch is pressed and the VFO knob 
inoperative. The "on air" led indicates the rig is transmit· 

Practical Wireless, July 1982 

ting and the "offset" led reminds you that the TX offset 
switch is set to repeater. 

The memory operation has been updated: instead of 
having to progressively move through the memory con-
tent in sequence, by means of a rotary switch any of the 
ten memories (two more than the T5770'sl can be 
selected at will. Entering frequencies into the memory is 
easier, as anyone who has a T5770 series will explain. 
Two priority frequencies are included: 9 and 10. Push 
buttons to the left of the VFO knob allow either of the two 
programmed frequencies to be quickly selected, immedi-
ately cancelling the previous instructions given to the rig . 
Just the thing for local net frequencies. SSB mic gain 
needs n6 explanation, as does the AF/RF gain control. 

On the same control knob as the squelch level is a 
switch enabling the frequency width of scan to be deter-
mined. Briefly, when the rig is set to sca n either in FM, FM 
step or SSB mode you can determine the amount of band 
to be covered. 

The ranges are 0.5, 1, 3, 5 and 10 MHz, thus you can 
limit the rig to scan just the section of the band used by 
the mode you have selected. Example: scan width 0.5 
MHz, VFO set at 144.000, coverage - 144.000 t0144.5, 

The TR-2500 is a compact 2 meter FM handheld 
transceiver featuring an LCD readout, 10 channel 
memory, lithium battery memory back-up, memory 
scan, programmable automatic band-scan and Hi/Lo 
power switch. 
TR-2S00 FEATURES: 
• Extremely compact size and light weight 66 W x 
168 H x 40 D, mm, 540 g, with Ni-Cd pack . • LCD 
digital frequency readout, with memory channel and 
function indication. • Ten channel memory, 
includes "MO" memory, for non-standard split fre-
quencies .• Lithium battery memory back-up, built-
in, saves memory when Ni-Cd pack discharged .• 
Memory scan, stops on busy channels, skips chan-
nels in which no data is stored .• UP/DOWN manual 
scan in 5 KHz steps .• 2.5 W or 300mW RF output. 
(HI/LOW power switch.) • Programmable automatic 
band scan allows upper and lower frequency limits 
and scan steps of 5 KHz and larger (5, 10, 15, 20, 25, 
30 Khz.. . etc) to be programmed. • Repeater 
reverse operation .• Optional power source, MS-1 
.mobile or ST-2 AC charger/power supply allows 
operation while charging. (Automatic drop-in con-
nections.) • Battery condition indicator .• Two lock 
switches for keyboard and transmit. • Flexible rub-
berized antenna with BNC connector .• 400 mAH 
heavy-duty Ni-Cd battery pack .• AC charger. 
OPTIONAL ACCESSORIES: 
• ST-2 Base station power supply and quick charger 
(approx. 1 hr.) • MS-1 13.8 VDC mobile 
stand/charger/power supply . • SMC-25 Speaker 
microphone .• PB-25 Extra Ni-Cd battery pack, 400 
mAH, heavy-duty. 

mode side band - result : free scanning of the 55B por-
tion of the band. On FM the scan locks if a signal is 
present. On 55B the scan does not stop but you are made 
aware that there is activity on the band. 

Another new control on the T5780 is the IF shift. Avail-
able for some time on HF equipment to cope with 
crowded band conditions, obviously the Trio design 
engineers have recognised that the 2 metre 55B end of 
the band can become crowded during contests or when 
there is "a bit of a lift on". At these times a ri9 that has the 
" IF shift" facility will certainly " score points '. 

The send/receive Vox/Man, meter function, NB, low/ 
high power switches are all well known and have been 
found on previous generations of Trio base station 

. equipment and again require no explanation. I could say 
the same thing about the mode switch but here you will 
notice alongside the standard FM position another 
marked FM CH. Put the mode switch in this position and 
instead of a free·running VFO you have a mechanical 
"click" step feel, the frequency now moving in either 12.5 
KHz or 5 KHz steps. Of course the rig will also scan in 
these steps, controlled either by the scan switch or the 
up/down shift microphone. Again the Trio amateurs who 
design the equipment have here a major triumph. 

By now you may be seeing why I am so enthusiastic 
about the T5780 but there is still more to come. How 
about a memory scan system that will scan either the 2 
metre frequencies stored in the memory or the 70 cm 
ones or, if you wish. both. Well that's another feature of 
the T5780. Add to this list variable VFO steps of either 20 
Hz or 200 Hz, a selectable braked feel to the VFO knob, 
rapid up and down MHz switching and you have the most 
comprehensive rig ever seen. 

Too complicated some may say. Rubbish say I. Trio 
thrive on rigs designed to be simple to operate. Do you 
remember what John wrote in Radcom about the TR7500 
and its competitors? And, finally, how about a rig that 
without resorting to a MHz switch will , by use of the VFO 
knob, tune from 144 to 146 MHz and from 430 to 440 MHz 
- only one rig -

the 
TS780 
£748 inc VAT carr £5.00 
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"IICOMI 
TRIED, TESTED AND TRUSTED 

The main problem that the amateur of today has to deal with is 
deciding just which rig out of the many excellent products available he is 
going to choose. Technology is advancing at such a rapid rate and 
getting so sophisticated that many cannot hope to keep up. 
Some go too far! 

Perhaps one way of dealing with the problem is to look at just what 
each model offers in its basic form without having to layout even more 
hard earned cash on "extras". The IC-720A scores very highly when 
looked at in this light. How many of its competitors have two VFOs as 
standard or a memory which can be recalled, even when on a different 
band to the one in use, and result in instant retuning AND 
BANDCHANGING of the transceiver? How many include a really 
excellent general coverage receiver covering all the way from 100kHz to 
30MHz (with provision to transmit there also if you have the correct 
licence)? How many need no tuning or loading whatsoever and take 
great care of your PA, should you have a rotten antenna, by cutting the 
power back to the safe level? How many have an automatic RIT which 
cancels itself when the main tuning dial is moved? How many will run 
full power out for long periods without getting hot enough to boil an egg? 
How many have band data output to automatically change bands on a 
solid state linear AND an automatic antenna tuner unit when you are 
able to add these to your station? 

Well you will have to do quite a bit of hunting through the pages of 
th is magazine to find anything to approach the IC-720A. It may be just a 
little more expensive than some of the others - but when you remember 
just how good it is, and of course the excellent reputation for keeping 
their second hand value you will see why your choice will have to be 
an IC-720A' 
IC-PS 15 Mains PSU £99 r 4 I ICOM] 
Free carriage on direct sales - call us. 

Remember we also stock Yaesu, Jaybeam, Datong, Welz, 
G-Whip, Western, TAL, Bearcat, RSGB Publications. 

Please note: Access Barclayca rd owners - goods musl be 

Nearly everybody has an IC2E - the most popular amateur 
transceiver in the world - now there is the 70 cm version which is every 
bit as good and takes the same accessories. Check the features . 

Fully synthesized - Covering 144 - 145.995 in 4005KHz steps. 
(430-439.9994E) 
Power. output - 1.5W with the 9v. rechargeable battery pack as 
supplied - but lower or higher output available with the optional 6v or 
12v packs . Rapid slide-on changing facility . 
BNC antenna output socket - 50 ohms for connecting to another 
antenna or use the Rubber Duck supplied (flexible V. A whip - 4E) 
SendlbaHery indicator - Lights during transmit but when battery 
power falls below 6v it does not light, indicating the need for a recharge. 
Frequency selection - by thumbwheel switches, indicating the 
frequency. 5KHz switch - adds 5KHz to the indicated frequency . 
Duplex simplex Switch - gives simplex or plus 600KHz or minus 
600KHz transmit (1'6MHz and listen input on 4E) 
Hi-Low switch - reduces power output from 1.5W to 150mW 
reducing battery drain. 
External microphone jack - if you do not wish to use the buill-in 
electret condenser mic an optional microphone speaker with PTT 
control can be used. Useful for pocket operation . 
External speaker jack - for speaker or earphone. This little beauty 
is supplied ready to go complete with nicad battery pack, charger. 
rubber duck . 
A full range of accessories in slock. C p 
ICMll 10WmObllc OO05!er lo! IC2E .1 900 
BP'j 11 vOll ballcrV prick 3000 
B P,l Empty b8HCry Cil se for (i AA Cl'llS 580 

. BP3 $ lal1(1i'trd bCl !1 (:fY 1: 70 
BP2 6 vol1 pae" 22 00 
9C30 Basccnarger for aoovc 3900 

The IC4E is going to 
revolutionise 70 CM! 

8 C25 M d,ns ch"rgE" 1 .IS ;;ujJpl;e(1 
DC 1 12 '10 1\ ildilPI€1 p ack 
HM9 $pe,lk('r 
CPI MObile c t1ilrg,ny ICild 
le 123 
.. \ 11 ppcc,:- ,nCI \l(jc VAT 

.1 2S 
a .10 

I ? 00 
12(0 

(" I C fl j 50 

ASaK eABOrfreTHEmNYEW RANGE OF ( 
ANTENNAS .... the winners in recent tests! 
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IOW RF ouput on SSB, CW and FM . 
Standard and non-standard repeater 
shifts. 5 memories and priority channel. 

Memory scan and band scan. 
controlled at front panel or microphone. 
Two VFO's LED S-meter 25KHz and 
1 KHz on FM-1 KHz and 100KHz tuning 
steps on SSB.lnstant listen input for 
repeaters. 

ICOM's answer to your HF mobile 
problems - the IC-730. This new 
80m-1 Om, 8 band transceiver offers 
1 OOW output on SSB, AM and CW. 
Outstanding receiver performance is 
achieved by an up-conversion system 
using a high IF of 39MHz offering 
excellent image and IF interference 
rejection, high sensitivity and above all , 
wide dynamic range . Built in Pass Band 
Shift allows you to continuously adjust 
the centre frequency of the I F pass band 
virtually eliminating close channel 
interference. Dual VFO's with 10Hz and 
1 KHz steps allows effortless tuning and 
what's more a memory is provided for 
one channel per band. Further 
convenience circuits are provided such 
as Noise Blanker, Vox. CW Monitor. 
APC and SWR Detector to name a few. 
A built in Speech Processor boosts talk 
power on transmit and a switchable RF 
Pre-Amp is a boon on todays crowded 
bands. Full metering WWV reception 
and connections for transverter and 
tinear control almost completes the 
IC-730's impressive facilities. 

ICOM produce a perfect trio in the 
UHF base station range , ranging from 
6 Meters through 2 Meters to 70 cms. 
Unfortunately you are not able to benefit 
from the 6m product in this country. but 
you CAN own the IC-251 E for your 
2 Meter station and the 451 E for 70 cms. 

Both are really well designed and 
engineered multi-mode transceivers 
capable of being operated from either 
the mains or a 12 volt supply. Both 
contain such exciting features as scan 
facilities , automatic selection of. the 
correct repeater shift for the band 
concerned . full normal and reverse 
repeater operation . tuning rate selection 
according to the mode in use. VOX on 
SSB continuous power adjustment 
capability on FM and 3 memory 
channels. Of course they are both fitted 
with a crystal controlled tone burst and 
have twin VFO's as have most of ICOM's 
fully synthesized transceivers. 

The famous IC-240 has been 
improved , given a face lift and renamed 
the IC-24G. Many thousands of 240's 
are in use, and its popularity is due in 
part to simplicity of operation, high 
receiver sensitivity and superb audio on 
TX and RX. The new IC-24G has these 
and other features. Full 80 channels 
(at 25kHz spacing) are available and 
readout is by channel number - selected 
by easy to operate press button 
thumbwheel switches. This read out can 
clearly be seen in the brightest of 
sunlight. Duplex and reverse duplex is 
provided along with a 12!!' KHz upshift . 
should the new channel spacing be nec-
essary 

Thanet Electronics 
1..1 3 Reculver Roan Herne Ba.y Kenl Te lephone (022 73163859 

Agents (phone Ilrs\ - all evening weekends only . except ScollancO 
Scolland - Jack GM8 GEe 031657· 2430 (daytlmel 

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

·made. 

The TONO range of communication 
computers take a lot of beating when it 
comes to trying to read RTIY and CW in 
the noise. Others don't always quite 
make it! 

Check the many facilities offered 
before you buy - especially look at the 
9000E which also throws in a Word 
Processor. Previous ads have told you 
quite a lot about these products - but 
why not call us for further information 
and a brochure? 

The MT-240X Multi-band trap dipole 
antenna (80m -1 Om) is a superb ly 
constructed antenna with its own Balun 
incorporated in the centre insulator with 
an S0239 connector. Separate elements 
of multi-stranded heavy duty copper wire 
are used for 80-40- 15 and 20- 10 Metres. 
Really one up on its compet itors. 
£49.50 inc. VAT 

031 665·2420 (evenings) 
Midlands - Tony G8AVH 02 1 329·2305 

North West - Gordon G3LEO Knutstord 10565t 40·10 
ansaphone available 
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Free Finance on many items. Two-
year guarantee on Yaesu. Free 
Securicor on major Yaesu items. 
Access and Barclaycard over the 
telephone. Biggest Branch. Agent 
and Dealer network. Ably staffed. 
courteous. Service Department. " B 
Service" Securicor contract at 
£3.90!! Biggest stocks cit amateur 
equipment in UK. Twenty-four years 
of professional experience. 

On regular priced items from: 
Yaesu. Ascot SMCHS . CDE . 
HyGain. Channel Master. Hansen, 
SMC. MFJ. KLM. Mirage and Hy 
Mound. on invoices over £ 1 00 
SMC offers Free Finance! How is it 
done? Simple. pay 20%. split the 
balance equally over 6 months or 
pay 50010 down and split the balance 
over a yea r. You pay no more than 
the cash price! I 

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

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

FT ONE £1295 (ine. VAT) 

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

MODES 
All modes: AM, CW, FM*, FSK, LSB, USB. 
Tx and Rx on opposite sidebands possible. 

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

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

TRANSMITTER 
100w RF, (50% duty FSK) all solid state. No 
preselector, no "plate" tune, no loading controls. Mains 
and 12V DC. Power supply built in. CW change 
over delay adjustable through to full break in. Electronic 
keyer option. Drive level control. Front panel adjustable 
VOX. Signal monitor feature. RF processor, compres-
sion control concentric with mic gain. Auto mic gain, 
reduces extraneous off mic noises. 
MEMORY 
Two memory banks (A + B) each with 10 slots. 
Simplex or Semi duplex A. B, RxAtrxB, TxA/RxB. ANY 
frequency storable. ANY TX-RX split within coverage. 
RIT offset stored together with memory channel. 
METERING 
Two large moving coil meters (+3 digitals and 12 ledsl. 
R.H. (Rx-TX); 'S' (1-9, + 20, + 40, + 60 dB) and ALC 
level. L.H. switched; Ic (20A), Va, Discriminator 
(FMzero), Compression (0-25 dB), Forward, Reflected. 
Digital readout to 100 Hz. Analogue markings for 
"feel". Dedicated digital readout of RIT offset to ±9.9 
KHz. Digital readout of memory channel number recall-
ed. LED's; Processor, Noise blanker, Auto mic gain, 
Monitor, Peak - Notch filter, Scan, Transceive, TX - RX 
Clarify, Dial Lock, Tx Disabled. 'Options 
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£ 169.00 buys you a 2.5 watt Yaesu 
FT207R or a 1.5 watt IC2F synthesised 
handheld transceiver . The FT207 R 
steps in 121 KHz (Not 10KHz with 
added "5 up" switch) it scans for 
occupied or empty channels (no scann-
ing) it has 4 channels of memory (none) 
and "auto revert"" priority mode (none), 
programmable and ± 600 KHz splits 
(±600 KHz only), one could go on - but 
we would probably not have any 
FT207R's left by the time you read this I! 

FRG7700 '£329 
0.15-30 M Hz General Coverage Receiver 
AM/SSB/CW/FM (Memory Version £4091. 

Matching; Antenna tuner, filters . 
convertors. active antenna!! ! 

FT707 £569 
10-80m. 100w PEP. SSB, AM. CW. Variable 
IF bandwidth, Digital (lOw model £4851. 

FT480R£3 9 
2m Synthesised, 25 1211KHz steps FM. 
1 KHz, 100. 10Hz steps OiSB. lOW PEP. 

PRICES INCLUDE VAT @ 15% 
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FT720 
A unique modular VHF/UHF FM 
transceiver system at a remarkable 
price . Take a tiny FT720R control head 
for £115.00. Plug in a 720R' 2m (,V 
10w £ 130.00, 'VH 25w £ 140.00) or 
70cm ('U 10w [150.00) RF deck or 
operate it remotely with a 200cm or 
400cm (E72S £15.00 or E72L £20.00) 
extension cable. Better still, buy a 
switching box (S72 £55.00) to enable 
control of a 2m and a 70cms deck from 
one control head, for the neatest in-
stallation around. 

FT902DM £885 
10-160m. SSB, CW, AM, FM, Deluxe 
digital, Keyer, fan , variable bandwidth 

9 o 
2 

7 o 
7 

FC707 Antenna tuner £85 
FV707DM Digita l VFO 6 Mem £203 
FlV707R Transvertor Frame, £90 
50TV 50MHz £70, 70TV 70MHz £80, 
144TV 144MHz £100, 430TV 432MHz £185. 

FT107M £725 
10- 160m. 100w PEP, SSB. AM. Cw. Vari -
able IF, Deluxe all solid state. (DMS version 
£799, 

Vil J FREE SECURICOR DELIVERY 

1 o 
7 

FT208R 
£209.00 
2.5w, 2m 

, 12.5/25 KHz 
Synthesised 

FT108R 
£219,00 

1w, 70cms 
25 KHz 

Synthesised 

*FT902D £800 
*FT902DE £790 

FTV90 1 R Frame. 3 band £195 
FV901 OM Digita l VFO, 40 mem, S""n £260 
Y0901 P Monitor scope/Panadaptor £330 
FC902 Antenna tuner unit £135 
SP901 Speaker (Patch version (55) £31 

FP107E Mains PSU External 
FP107 Mains PSU Internal 
FTV1 07 Transvertor frame 2 band 
FV107 Externa l VFO 
FC107 Antenna Tuner 

£113 
£102 
£119 

£98 
£112 

--:it,i 2 YEAR IMPORTER WARRANTY 

7 
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SOlA'S LINE OF 
LINEAR AMFILERS 

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

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

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

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

All linear amps have straight through facility. 

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

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

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

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

Please allow 10 days for delivery 

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

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

Radio Consultants. Suppliers and Manufacturers 

BARCLAYCARD AMERICAN EXPRESS ACCESS 

MORSETUTOR 
The uniquely effective method of 
improving and maintaining Morse 
Code proficiency. Effectiveness 
proven by thousands of users 
world-wide. * Practise anywhere. any time at 

your convenience. * Generates a random stream of perfect Morse in five character groups. . . * 070'5 uniqu e " DELAY" control allows you to learn each character with Its 
correct high speed sound. Start with a long delay each character and 
as Vou improve reduce the delay. The speed within each character always 
rem ains as set on the independent " SPEED" control. * Features: long life battery operation, compact size, built -in loudspeaker plus 
personal earpiece. 

ACTIVE RECEIVING 
ANTENNAS 
Oalong active antennas are ideal for 
modern broadband com munications 
receivers - especially where space is 
limited . * highly sensi tive (comparable to full-

size dipoles). * Broadband coverage (below 200 kHz to over 30 MHz). * needs no tuning, matChing or other adjustments. * two versions AD2 70 for indoor mounting or AD370 (illustrated) for . * very compact, only 3 metres overall length, 
* professional perlormance ADZ70 (indoor use only) £42.55 

Model AD370 Ifor outdoor use) £56.35 
Both prices include mains power unit. 

VERY LOW FREQUENCY CONVERTER 
If your communications receiver gives poor results below 500 kHz Model VLF is 
the answer. 
* Connects between antenna and receiver input. * Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with 

low noise and high sensitivity, * Crystal controlled for high stability. * Quality construction in diecast aluminium box (size 112 x 62 x 31 mm), 50239 
connectors. LED indicator, in/out switch, * Operates from internal 9 volt battery or external supply (5-1 5 volts DC) . 

Price: only £25.30 
Our full catalogue plu s further details of anV product are available free on request. 

All prices include VA T and postage and packing. 
Goods normally despatched within 3 days subject to availability 

:) 
CATONG Spence Mills. Mill Lane 
ELECTRONICS Bramley. LeedsLS133HE 

England 
LIMITEO Tel (0532) 552461 

PGR's fOR 
PI PRDdleTS 

We supply all the boards for the PW projects from 
1978 ·+ some from before. Here is just some of the 
most popular and current projects. 
WR068 
WR067 
WRO 73 
WAD 634 
WAD 927 
WR 121 
WR 103 
WR 140 
WR 141 
WR142 
WR 131 

AF Speech Processor 
Wideband RF Pre Amp 
Nimbus Transceiver 
Beginners 2m Convert or 
SWR Warning Indicator 
HF Converter 
70/cm 2 Meter Converter 

3-Band Short Wave 
Converter 
Audible Field Strength Meter 

We also supply kits for the most popular boards. 
Everything we have in stock has a 24 hour tur-

We are agents for R. S. Components and stockists 
of VARELCO products. Please 'phone for a quote. 
For full list of boards send a 10 x 8 envelope and 
stamp. 

C Bowes Electronics 
28 Stockport Road, 
Cheadle, 
SK82EA. 

ONLY 
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SX1000 
Electronic Ignition 
Inductive Discharge 

• Extended coil energy 
storage circuit 

• Contact breaker driven 
• Three position changeover switch 
• Over 65 components to assemble 
• Patented clip-to-coil fitting 
• Fits all12v neg . earth vehicles. 

SX2000 
Electronic Ignition 

• The brandleading system 
on the market today 

• Unique Reactive Discharge 
• Combined Inductive and 

Capacitive Dischar\le 
• Contact breaker drtven 
• Threp position changeover switch 
• Over no components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg . earth vehicles 

ystem 

• Not an auto item but great fun 
for the family 

• Total random selection 
• Triggered by waving of hand 

over dice 
• Bleeps and flashes during a 4 second 

tumble sequence 
• Throw displayed for 10 seconds 
• Auto display of last throw 1 second in 5 
• Muting and Off switch on base 
• Hours of continuous use from PP7 battery 
• Over 1 00 components to assemble 

TX2002 
Electronic Ignition 

• The ultimate system. Switch able 
contactless . • Three position switch with 

Auxiliary back-up inductive circuit. 
• Reactive Discharge . Combined capacitive 

and inductive . • Extended coil energy storage 
circuit. • Magnetic contactiess distributor trigger-. 

head . • Distributor triggerhead adaptors included 
• Can also be triggered by existing contact breakers 

• Die cast waterproof case with clip-to -coil fitting. Fits 
majority of 4 and 6 cylinder 12v neg . earth vehicles 

• Over 150 components to assemble 

VOYAGER Car Drive Computer 
• A most sophisticated accessory . • Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Spark rite Ltd . • Affords 12 functions centred 
on Fuel, Speed, Distance and Time . • Visual and Audible alarms 
warning of Excess Speed, Frost/lce, Lights-left-on . • Facility to 
operate LOG and TRIP functions independently or synchronously . 
• Large 1 Omm high 400ft-L fluorescent display with auto 
intensity . • Unique speed and fuel transducers giving a 
programmed accuracy of + or -1 % . • Large LOG & TRIP 
memories. 2,000 miles. 180 oallons. 100 hours . • Full Imperial 
and Metric calibrations .• Over 300 components to assemble . 
A challenge for the electronics enthusiast I 

• Arms dQors, boot. bonnet and has security loop to protect 
fog/spot lamps, radio / tape, CB equipment 

• Programmable personal code entry system 
• Armed and disarmed from outside vehicle using a special 

magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen. Fits all 12V neg earth vehicles I • Over 250 components to assemble U 

All EDA-SPARKRITE oroducts and desiQns are fullv covered bv one or more World Patents 
EDA SPARKRITE LIMITED 82 Bath Street. Walsall, West Midlands, WS1 3DE England. Tel : (0922) 614791 --------------------SELF READY 

ASSEMBLY BUILT 
KIT UNITS 

SX 1000 £12.95 £25.90 
SX2000 £ 19,95 £39.90 
TX 2002 £29.95 £59.90 

AT. 80 £29.95 £59.90 
VOYAGER £59,95 £119.90 
MAGIDICE £9,95 £19.90 

• PRICES INC, VAT, POSTAGE & PACKING 

... _------

Please allow 28 days for delivery 
NAME __________________________________ ___ 
ADDRESS ______________________________ _ 

I ENCLOSE CHEQUE(S) / POSTAL ORDERS FOR 
£ KIT REF _________ ----.:_ 
CH EOU E NO ______________________ _ 
24 hr. Answerphone 
PH ON E YOU R OR DE R WITH ACC ESS; BARCLAYCAR D 
SEND ONLY SAE IF BROCHURE IS REQUIRED 
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GAREX (G3ZV1) 

RESISTOR KITS a top-selling line for many years. E12 series. 5% carbon 
film. 100 to lM. 61 values. general purpose ratings lW or (state 
which). 
Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack. 5 each lW + (610 pieces) £5.55 
Giant pack. 25 each value (1525 pieces) £13.60 
SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO + 
11 xtal controlled channels ; ideal for fixed. I M. IP use. 12V DC operation 
£47.50 
Marine band SR-9, 156-162MHz. same spec. and price. 
CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m chan· 
nels from 0 (145.00) to 33 (145.B25 incl. also 144.BO. 144.B25. 144.B5 
Raynet at £2.46 (+20p post per order). Over 40 popular marine chan· 
nels at £2.85 (+ 20p post) . 
NICAD RECHARGEABLES physically as dry cell : AA(U7) £1.30; 
C(Ull) £3.35; PP3 £5.55. Any 5+: less 10%. any 10+: less 20%. 
CRYSTAL FILTER 10.7MHz. spacing. ITT 901C £6.90 
HT TRANSFORMER mUlti-tap pri. ; 5 secs.: 35v 200mA. 115v 150mA. 
50v 500mA, 150v 300mA.,220v 300mA £5.50 
PYE CAMBRIDGE SPARES (our speciality. sae full list) . Ex. equip .• fully 
guaranteed. Rx RF board 6B·BBMHz £5.95. 10.7MHz I.F. £3.65. 2nd 
mixer 10.7MHz to 455kHz £3. 455kHz block filter £9.40, ditto 
25kHz £3. 455kHz AM I.F. £3.65. Audio bd. £1.95, and many more. 
Vanguard & Westminster spares also. 
GAREX FM DETECTOR & squelch conversion for Pye RIT equipment. 
Ready assembled. full instructions. Tailor-made, easy-fit design. 
replaces existing squelch board. with minimum of modifications. For AM 
Cambridge £5.95; for Vanguard AM25B (Valve RX) £5.75; for Transis· 
tor Vanguard AM25T £6.60 

SX200-N 
THE ULTIMATE SCANNER 

* MICROPROCESSOR CONTROLLED 32.000 CHANNELS * AM & FM ALL BANDS * WIDER COVERAGE: 26·58, 58·88, 108·180, 380·514MHz: includes 10m. 4m, 2m, & 
70cm Amateur bands. * 5kHz & 121kHz FREQUENCY INCREMENTS * 16 MEMORY CHANNELS WITH DIRECT ACCESS * SPECIALLY DESIGNED FOR EUROPEAN MARKET * 2 SPEED SCAN SCAN DELAY CONTROL * 2 SPEED SEARCH UP AND DOWN * SEARCH BETWEEN PRESET LIMITS UP AND DOWN * 3 SQUELCH MODES inc. CARRIER & AUDIO * RELAY OUTPUT FOR Aux. CONTROL * EXTERNAL SPEAKER & TAPE OUTPUTS * LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM * AM·PM CLOCK DISPLAY * 12V DC, 230V AC OPERATION * FACTORY· BACKED SPARES & SERVICE, 12 MONTH WARRANTY & THE ALL· 

. IMPORTAT PRE·DELlVERY CHECK BY GAREX, THE MAIN SERVICE & SALES 
AGENTS. 

£264.50 INC. VAT Delivered 
MAIN DISTRIBUTOR OF REVCO AERIALS Br SPECIAL PRODUCTS (trade enquiries welcome) 

PRICES INCLUDE UK POST & PACKING & 15% VAT. 

GAREX ELECTRONICS Goods normally despatched 
by return 

7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS. 
Phone 0296 668684. Callers by appointment only. 

R 
L 
T 
R 
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SLlMLlNE TELESCOPIC MAST 
The SM30, a purpose telescopic tiltover mast with a slim unobtrusive 
silhouette. structured for single winch operation and either waU or post mounting. 
Extending from about 15ft up to 31 It it lower.; down to about 3ft for easy access. 
It can be self supporting With many sma" or medium stzed aerials or guyed for R 
larger HF or VHF types. 
NOTE THESE FEATURES L 
• SLIM UNOBTRUSIVE SILHOUETTE 

: T 
: R 
: C 
• OPTIONAL ROTOR HEAD UNITS (extra) 

THE AL THON TM20 
20ft low cost tilt over mast. 

Competitively priced, speCially designed unit 
for amateur. lV, CB or PMR aerials. 

• LIGHT, STRONG TUBULAR STRUCTURE 
• SELF SUPPORTING WITH AERIALS UP TO 1 SQ FT 
AREA 
• GALVANISED FOR RUST PROTECTION 
• ALUMINIUM TOP SECTION Z' DIA 
• HING.ED BASE FOR TILT OVER, ALLOWS EASY 
ACCESS 
• ENGINEERED TO B.S.I. STANDARDS 
• EASILY TRANSPORTABLE (just unboltl 
• ALUMINIUM VERSION AVAILABLE 
TAKE THE STRAIN OUT OF AERIAL RIGGING, GIVE 
YOUR SIGNALS A HEAD START WITH AL TRON MASTS. 
Prices include VAT and UK carriage. C. W.O. 
SM30 PM (post mounting) £225.00. ,SM30 WM (wall 
mountingl £215.50. Optional RTl reducer tube If' 
£'1.50. RHl Rotor Head £28.50. TM20 (sta ndard) 

N 

T 
M 
2 
C 

£98.95 . TM20A (aluminium) £138.50,,:' 
WE DESIGN, WE MAKE, WE SUPPLY 7 
.DIRECT. You get the best value and service. ,/ 
- Save ((('s. . 
WE ARE THE ONLY MANUFACTURERS OF 

/ 
- Altron Products or phone. Callers w elcome. 

....-- Wind loads based on CP3 PT2, specia l applica· ElJ 
--- tions undertaken. 

"':.. -" Open Mon·F.i 9 am·S pm. Sat. 9 am·12.4S pm. 

Allweld Engineering 
01-680 2995 FACTORY 6, 232 SElSDON ROAD 
01-681 6734 SOUTH CROYDON, SURREY CR2 6PL Allow 14 days for delivery. 
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U¥OOft \iil 
Your Official Yaesu dealer in Greater Manchester for the 'fAHU 
North West. Our premises are situated about 1 km from V 
Bolton town centre adjoining the main Bolton to Man· 
chester road. where there are excellent on·street parking facilities. 
We are five minutes walk from Trinity Railway Station and adjacent 
to bus stops for the Nos. 8. 2B. 29. 542. 543 buses. Credit Card and 
Hire Purchase facilities with written quotes on request. S.A.E. for 
our catalogue and price list or phone for an individual quote. Special 
package deal for new licensees setting up station. 
-' . _ - AUTO MARINE 

DEVelOPMENT COMPANY j' 'V"S'A'" i 
60 ORLANDO STREET, 

BOLTON 
. 'Phona (0204) 21059 

LOOK! LOOK! LOOK! 
Due to popular demand. we have decided to continue manu-
facturing Frequency Display Units, for the FRG7. the SSR 1 

Century 21 & SRX 30 Receivers. 

Price £44.77p inc. of VAT postage & packing. 

NEW PRODUCT. CB CB CB 
The PERSUADER SPEECH PROCESSOR at £38.18p inc. VAT 

postage and packing. 
Goods despatched within 14 days, 

S.A.E. For further information to: 
BROOKES ELECTRONICS LTD., 
2A, Leicester Street. Norwich NR2 2AS. 

Tel : 0603 24573 C.W.O. VISA AND ACCESS 
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WATERS & 
STANTON 
ELECTRONICS 

* CALL IN AT OUR SUPER STORE 
LARGEST STOCKS IN SOUTH EAST 

* TELEPHONE YOUR CREDIT CARD NO. 
SAME DA Y DESPA TCH 

* SEND CHEQUE OR P. O. 
BY RETURN DESPA TCH 

18/20 MAIN ROAD. HOCKlEV, 
ESSEX, TEl (0702) 206835 PART EXCHANGE WELCOME, FULL Y EQUIPPED SERVICE DEPT 

SHORT WAVE RECEIVERS - WE STOCK THE LOT! 
£235 If you're a beginner just starting out in radio you'll be delighted with the performance that the R600 offers 

you. Considering the electronics that are packed into this receiver, the price is remarkably low. A few years 
c. ago this performance would have cost you twice as much. Full digital readout and really simple tuning in 

of SSB signals makes this one of the few top receivers that the beginner should consider. With all the 
gloom and doom one hears about in the news these days, why not put a pair of headphones on your head, 
plug them into the R600 and whisk yourself away into the wonderful world of wireless. Signals from the 
Australian outback or the flying doctor, radio amateur expeditions on some remote Pacific island, signals 
from Russian amateurs or young American novices. the latest World news even before the BBC reports it, 
aircraft over the Atlantic, shipping distress frequencies; all this and much more is possible on this little 
receiver. So don't delay any further, send today for full details and introduce yourself to an exciting new -

Sony are well known for the innovations and the new ICF2001 is no exception. This receiver covers the full £149 
spectrum from 200kHz to 30mHz plus the FM broadcast band. The clear LCD display gives preCise fre· 
quency read out to 1 kHz and the set has six memories for storing popular frequencies. Its diminutive size 
and complete portability means you can take it anywhere. Powered from internal dry cells it is just as 
happy on an executive desk as it is in the radio shack. The telescopic aerial gives very creditable perfor-
mal)ce together with built in aerial tuner. Plug in the external aerial and the World is at your finger tips. It 
handles both SSB and AM signals and with excellent FM reception can equally double as a domestic 
receiver. The dual speed electronic tuning and fine tune vernier control make this set a remarkable 
package at a price that is quite amazing. As the only officially apPOinted amateur radio Sony dealer in the 
UK we can give you the kind of after sales service that has made us second to none. 

for any· 
one wanting learn morse. around · 
the now famous Oatong electronic morse tutor 
that we recommend as the best on the market. 
Add to this our special top grade morse key that 
plugs straight into the Datong D70 for sending 
practice plus our free copy of the RSGB morse 
code manual and have a real bargain. Price 
£59.95 (p&p 

GLOBAL AT1000 ATU 

£32 p&p £1.75 
The Global AT1000 is the answer to top class 
reception. It's designed to perfectly match the 
aerial to any short wave receiver. We recom-
mend this an accessory you should not be with-
out. 
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£319 The FRG7700 is for the advanced listener or for the enthusiast who demands the best in short wave 
reception. The receiver covers the complete spectrum 200kHz to 30mHz with a highly accurate digital 
display. The receiver offers excellent sensitivity and selectivity and has separate detectors for AM, FM and 
SSB. plus switched bandwidth on AM. Other controls include automatic gain control. noise blanker, 
attenuator, squelch, rf gain control and clock with timer. There is also facilities for fitting an optional 12 
channel memory unit. The receiver runs from 230v AC mains or 12v DC and there is an optional aerial 
tuner to go with it. And if you are interested in VHF, there is a complete range of specially designed 
converters to go with the receiver that covers the amateur, aircraft and marine bands, etc. Why not send 
today for our coloured brochure and get to know more about what the FRG7700 has to offer. 

A NEW DIP METER, . , 
AT AN UNBEATABLE PRICE! 

£49 inc. delivery 

Here's a brand new Dip meter at a very 
competitive price. You won't find better 
value anywhere. Covering 1.SmHz to 
250mHz it performs a host of 
measurements and will also function as 
a wavemeter which of course is 
required by the amateur radio licence 
regulations. 

NEW PRODUCT! 
2M SSB/CW HANDHELD 
200mW 144-25 to 144-35MHz 
This ultra compact portable is revolutionary. Little larger 
than a packet of Cigarettes it even incorporates a morse 
keyl It will open up new horizons for Dxing from hills, 
mountains, tops of buildings, etc. If you want to put 2 
metre SSB in your pocket send us a S.A.E. 

Price should be about £85 ! 

* 1110 Watts * All modes * Digital readout * 144·146MHz * Tone burst . * AF gain control * Dual VFO * Up/down Mic * Hardware kit 

£289 (carriage free) 
SAE FOR COLOUR LEAFLET 

FDK 
M700EX TRANSCEIVER 

2M FM 25 WATTS * Synthesized * 25 & 12\ KHz steps * Priority scanning * Variable power 

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

£199 (carriage free) 
SAE FOR COLOUR LEAFLET 

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

Prices correct at time of going to press. 
18-20 MAIN ROAD, HOCKLEY, ESSEX. 

Open Mon-Sat 9-5.30 E.C. Wed. 1.0 pm. 
FASTEST MAIL ORDER SERVICE IN THE BUSINESS! 
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FR07 O"" ..... ERS 00 ...... 0 -vs 
And you can join them by fitting our CUSTOM DESIGNED DFC7 digital With our new FM7 adaptor module. you will be able to receive sideways 

frequency counter. The DFC71s specifically intended for use with the FRG7 modulation (F.M. as It is otherwise known). Our superb state Of art F.M. 
and gives a rock steady unambiguous readout on all bands. The counter detector uses the very latest 3359 chip from Motorola. and has a built In I.F. 
uses up to date microchip circuitry and has two crystal controlled filter and a variable squelch control fOr noise free monitoring. Although 
oscillators for spot on accuracy. Signal frequency Is computed from the specially designed with the FRG7 In mind. It will happily work with other 
receiver oscillator and is displayed on a bright green florescent read ·out. receivers or transceivers with a 455kHz I.F. amplifier. The FM7 will add a 
Connection to the FRG7 is very simple. It is not necessary to drill any hOles whole new dimension to your listening activities. You will Of course be able 
and only one wire has to be connected to a well marked test point on the to follow legal C.B. contacts but you will also hear the exciting DX being 
FRG7 P.c. board. The DFC7 is supplied as a complete kit using high quality worked by amateurs on 10 metre F.M. Used In conjuctlon with our DFC7 
components and ready drilled fibreglass P.C. board. or as a complete and counter. you can accurately tune to a specific C.B. or'.lmateur channel and 
tested module. so be sure that you will not miSS whatever goes on. 

sRX30. The DFC7 can also be used with the lOWE sRX30. Please mark your· 
order DFC7/ 30. 

Kit Price £9.95 Tested Module £14.95 P&P £1 .00 IVAT Inc.) 
For F.M. reception on receivers with any I.F. up to 50mHz .. the FM 42 Is 

the answer to all your problems. Please state frequency required when 
ordering. Kit Price £14.95 Tested Module £19.95 P&P £2.00 IVAT inc.) Kit Price £14.00 Tested Module £19.00 P&P £1 .00 IVAT Inc.) 

DFC4 
Our well known general purpose counter DFC4 Is stili available. This unit when used with receivers employing 

most common IFs. gives a readout with crystal controlled accuracy on lW. MW and VHF when connected to the 
oscillator circuit. The processer chip is programmed to allow for the receiver I.F. offSet and so the counter 
automatically calculates and displays the receiving frequency. Various I.F. frequencies may be programmed, 
including 10·7mHz. 455kHz and 470kHz. 
Kit Price £12.50 P&P £2.00 (VAT Inc.! 

STILL 
AVAILABLE 

COUNTER CASES A smart dark grey case is available which neatly houses any of the above counters including the power supply. 
Ready drilled and punched. price £4.95 P&P £1 .25 IVAT inc.! 

120w 
LINEAR 

LINEAR AMPLIFIER. 250 Watt D.C. input. A pair of our 
2N6456 transistors, (see list below) coUld be used to build 
a linear amplifier with a 120 Watt output from 1·5mHz to 
30mHz. Only £5 each or £9.50 the pair IVAT inc.) 

70cms 
P.A. 

433mHz POWER MODULE. This very neat power module 
Is only 52 x 20 x 15mm In size. When run off a 13·8 volt 
power supply. 50mw of Input will produce 5 Watts output. 
Only £7.25 P&P 75p (VAT Inc.! 

Type mill P.outW. P.lnW. VOlts PrIce 
Type 
2N6456 
BLX69AA 
BLX66AA 

mill P.outW. p.lnw. VOlts PrICe 
30 60 1·25 13·8 £5.00 
145 25 2·0 13·8 £3.75 
433 20 S·O 13·8 £3.75 

TRANSISTOR 
BARCAINS 

TRWMX 433 14 0·25 13-8 £13.50 
BlW60 145 50 10 13·8 £5 .25 
Not 3SK88 but BF981 . Better 2m noise figure 0'6db £1 .40 
ZTXS01 Gen. Purpose PNP Q-SA. 20 for £1 .2S linc P&P) 

Send 35p for further details and specifications of any of the above modules or components 
Timestep ElectroniCS Ltd., Egremont street, Clemsford, Sudbury, suHolk. 

Amazing LeD Multimeter 
Price Breakthrough! 

HC601 FUllY GUARANTEED 
31 DIGIT MUlTlMETER WITH 

PUSHBUTION SelECTOR 
INPUT IMPEDANCE 10Mn 

ONLY £34.50 
1+ P&P. ins. and VAT) 

INCLUDES BATTERY. 
LEADS AND INSTRUCTIONS 

OVERLOAD 
PROTECTED 

LOWBATIERY 
INDICATOR 

DC Volt accuracy 0.6% 
AUTO POLARITY. 

DC Current 200uA - 2A 
(O.1ILA Resolution) 

UHF RECEIVER Type R278 covers 225 to 400Mc/s in steps of 100Kc any 11 
frequencies can be selected by means of rot sW! on front panel. for use on 230v 
mains provides AF O/P of 3 watts 600 ohms. Uses some 38 crystals to cover full 
range no ext crystal required. 19" rack mt unit about 50Kg. Supplied tested with 
circ & book. Price £115. 

COMMUNICATIONS RX made by Murphy for R.N. general purpose Rx covers 
60/560Kc two bands & 1.5/30Mc/ s in three bands as 13 min valves inc 2x RF. 3x IF. 
BFO. Xtal Ca I, Var Selectivity, AVC, N.L in case size 13 x 14x 14' note these Rx req eXl 
power at 250v DC 100Ma. 150v Stab & 6.3 AC at 4 amps. Supplied tested with circ & 
book. Price £115. 
Also available for callers; in poor conditi0f! at £25. 

H. F. TRANSMITIER AMP. Freq. 2.8 to 18Mc/s in two bands rated for 100 watts 
min o/p. reqs ext supplies of 300 & 600v DC needs RF drive 2v RMS from 70 
ohms at fund freq. Uses valves 6CH6, 5B255, & 2x 4X150 in PA as int 24v 
blower. These are normally tuned remotely but can be manually tuned from 
front panel. in case size 8x 8x 13" about 8Kg, RF O/ P to match into 70 ohm with 
eirc & book. Price £37 . Also crystal osc to suit above £3. 

TUNING ASS From above 1)( Amp comprises 3x Roller Coaster coils with band sW! 
relays, padder & trim conds etc all on die cast chassis new cond with eirc. Price 
£12.50. 

DC Volts 200mV - l000V AC Current 200uA - 2A ROLLER COASTER COilS ex ATUs nom 2/18Mc/s coil 36 trs on 2' ceramic former 1100ILV Resolution) 10.IILA Resolution) 
AC Volts 200mV - 750V Resistance 2000 - 20MO 
1100ILV Resolution) 10.10 Resolution) 

Unbreakable plastic case with latest technology LSI circuitry. 
WHY PAY OVER £100 FOR A COMPARABLE MULTIMETER7 

CRICKLEWOOO ELECTRONICS L TO. 
40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. TEL: 01-4520161 

We stock any other 
Please allow 7· 10 days for deliverv 

Name ..... 

Address 

.................... Quantity HC601 Multimeters at £34.50 ...... 

+90p Post, Packing and Insurance per Meter 

+ 15% VAT . 

I enclose cheque for £ 
Alternatively please debit my Access', Barclaycard, Visa, 
American Express Card Number ..... ..... ...... ........ ...... .. 

Signed............................... .. ....... ...... . ..... ...... .. .. .. 
You may also phone 01-452 0161 with your credit card order. 
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5l" long overhaul size 6! x3 x3" silver plated wire carbon brush. Price £9.50. 
CRYSTAL OVENS for use on 24v DC fitted thermostat approx. size 4x 4x 2" fitted 12 
type HC6/u crystal holders can be removed. Price £2.50 or 2 for £4.50. 
SPARE VALVE SETS all CV types as follows. 6BA6 x 5. 6BE6 x 2. EF91 x 4. EB91 x 3. 
EL91 total 15. Price £10. 
AIRCRAFT ADF Equipment comprises R1937 Rx IS0Kc to 1500 Kc 3 bands, Rx 
Control box, loop Ae ass with motor drive unit,360' bearing Ind. Ae Amp unit, 
Junction box. This can be used as normal Rx or ADF to give bearings on stations in 
freq range also manual control of loop. reqs 24v DC at 5 amps, some tech info. Price 
£85. 

R4187 Rx & Control Box 24 chan crystal controlled Rx covers 2.8 to 18Mc/s in 3 
bands as 16 min valves inc, 2x RF. Dual Conversion, BFO. N.l, etc O/ P for 100 ohm 
power req 24 & 19v DC in case size 15x 8x S" reqs Hc6/u crystals not supplied. With 
circ & book. Price fJ5. 
BENCH POWER UNIT general purpose unit by Solartron gives 0 to 500v DC at lOOM 
& 6.3v AC at 3 amps. in case size 13 x 13 x 8" with meter to volts or Ma tested with 
eire. £30 
S.T.C. STR.18 Equipment comprises R4187 Rx. T4188 Tx Amp. T4243 C.U.T. 4180 
ATU, T4192 Mod & Power unit. T4189 C/Bx provides 24 Tx & Rx channels in freq 
range 2.8 to 18Mc/s rated for 100 Watts A.M. for use on 24 & 19v DC crystal 
controlled. with circs no connectors. Price £115. 

Above prices include Carr/Postage & VAT. Please allow 14 days for delivery. 
Goods ex equipment unless stated new, SAE with enq'uiry or 2x 15p stamps for 
list 28. 

A. H. SUPPLIES 
122, Handsworth Rd" Sheffield S9 4AE. Ph. 444278 (0742). 
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___ your Radio System from idea to Reality_ 
Your nearest AGENT West, Midlands and South for: 
YAESU MUSEN: MAIN DEALER 
Full Amateur, Commercial & Marine Range 
All MPT Approved 

MAIN DEALER OF ELECTRA BEARCAT 
220FB and 300 stocked 

Distributor for: Wescom Commercial, Marine, Amateur, Antennas. 
Stockists of: Cushcraft, & H.M.P. HF-VHF-UHF Antennas. 
DANCOM: Main Dealer. 
Dancom Landmobile - ' MPT + P&T approved - Communication 
Equipment with full selective calling and other features. 

w 
WESTERN COMMUNICATIONS 

Tuam Road. Galway. 
Tel: ""ithin the State: 

Talax: 28933 MHTC El w 
I WOOD & DOUGLAS I 
Just a sample from our range:- v1>n l 

Project 
70 cms Transmitter (0· 5W) 
70 ems Receiver 
70 ems Synthesiser 
70 cms Pre-Amplifier 
70 cms Converter 
70 ems 0 ·5W Synthesiser Package 
70 cms lOW Power Amp/Pre-Amp 

2M Transmitter (1 ·5W) 
2M Receiver 
2 M Synthesiser 
2M 1·5W Synthesised Package 
2M lOW Linear 
2M lOW Power Amplifier 
2M Miniature Pre-Amplifier 
2M Low Noise Pre-Amplifier 
2 M R F Switched Pre-Amplifier 

Toneburst 
Piptone 
Kay Tone 
Regulator 
Microphone Pre-Amplifier 
CWFilter 
Reflectometer 

Code 
70FM05T4 
70FM05R5 
70SY25B 
70PA2 
70RX2/2 
70PAC2 
70PAlFM10 . 

144FM2T2 
144FM2R2 
144SY25B 
144PAC 
14411N 1 OB 
144FM10B 
144PA3 
144PA4 
144PA4/ S 

TB2 
PT2 
PTKl 
REGl 
MPAl 
CWFl 
SWRl 

Kit Assembled i, 

23 .10 38.10 
48.25 68.25 ! 
60.25 84.95 

5.95 7 .90 
20.10 27.10 

128.00 163.00 
34.65 48.70 

22.25 36.40 
45.76 64.35 
59.95 78.25 

105.00 138.00 
26.95 35.60 
25.95 33.35 

6.95 8.10 
7.95 10.95 

14.40 18.95 

3.85 6 .20 
3 .95 6 .90 
5.95 8 .20 
4.25 6.80 
2 .95 5.40 
4 .75 6.40 
5.35 6.35 

Full details will be fOlWarded on receipt of a large SAE. Non-technical 
enquiries only can be taken during the day on 07356 5324. Technical 
enquiries between 7-9 pm on either 073565324 or 025624611 . Kits when 
stock will be return of post when humanly possible otherwise allow 28 days. 
Assembled items 20-40 days. Stock is held also at Amateur Radio Exchange 
in Ealing and J. Birken in Lincoln. 
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(Prices include VAT at the current rate. please add 70p 
for postage.) 

9 HILLCREST, TADLEY 
BASINGSTOKE, HANTS RG26 6JB 

Quartz-crystals - fastest delivery. 
Microwave Modules: Full range stocked. 

Wescom - Repeaters - Duplexers 
Commercial in stock. 

DANCOM .:... Marine, Type Approved in stock, 
45CH. 
SAXTON - RG8u + 58u - cable + open wire 6000hm 
Feeder. 
Full range of BNC, N & 259 Plug Sockets and Connectors. 

MANUFACTURERS - IMPORTERS 
EXPORTERS - DISTRIBUTORS 

OF TELECOMMUNICATIONS EQUIPMENT 
U.K. callers: 0009-65166/65208 

Mon: 8.30 am-6.00 pm Fri. 

The Wireless Pioneer of the 1920's offers you a 
solution to your 

ANTENNA 
PROBLEMS 

Amateur HF & 2M bands. CB. Harmonic & T.V.!. Free - Low 
Angle - Omni Directional 

WORLD WIDE COMMUNICATION WITH 
ONE 2 FOOT VERTICAL! ! ! 

PRICES DELVED. ANTENNA PLUS A.T.U. 
£ 

Mini Multiband - 80 Thru 10 + 2m + CB, coax fed 80.00 
Mini Multiband - 80 Thru 10 + 2m + CB, 10ft wire 

feed 80.00 
(Extra feeder 60p per 10ft fitted). stand off wall mount 6.00 
Both above systems for receiving only, each 50.00 
CB only system - 1/1 SWR for more power 45.00 
CB Antenna Tuner for 1/1 SWR 20.00 
" JOYFRAME" hand rotatable multiband antenna receive ver-
sion £60, QRP TX version £110. 

(Coaxial cable not included in above quotesl 
Send stamp for full details of the "Do It All With. The Mighty 

Mini" or " JOYFRAME". 

PARTRIDGE 
188 Newington Road, 

Ramsgate, Kent CT12 6PZ. England. 
Tel. 0843 53073 

For Technicallnfo: 084362839 
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DRESSLER AMPLIFIERS 

o to ATV. 
070c to 70cm 
0200C '150FM 300W SSB 
0200 '300FM 600W SSB 
0200S '500FM 1 kW 

TBA 
£499.00 
£300.00 
£499.00 
£600.00 

EXCLUSIVE 
TOUS 

GASFET MASTHEAD 
PREAMPS 

VV70GAAS 
VV2GAAS 
VV200GAS 
W200GAS 

£75.00 
£40.00 
£69.00 
£75.00 

These are high power 240V linears using 4C x 150 or 4C x 250 or 4C x 350 Elmac Tubes NOT 
using the grounded Grid system. Fu lly protected. no thermal damage to PA fi nals possible. 

Powered by the linear or with sepa"'olc:T"'nn 
signal to noise : .2dB insertion loss; 

ICOM 
PORTABLES 
IC2E FM 2m 

£159.00 
IC4E 70cm 

£199 .00 
IC202 SSB 

ICOM MULTIMODES ICOM FM MOBILES ICOM .720A GIC 

IC24G £165.00 £169 .00 
IC40270cm 

£242.00 
All accessories 

available -

IC25E £259.00 GENERAL COVERAGE TX ALL BANDS 

see below 

IC251 2m 
IC451 70cm 
IC290 2m 

£495.00 

£366 .00 

ICOM ACCESSORIES 
BP5 IIV Pack £30.50 
8P4 Empty case for 6XAA £5.80 
BP3 STA Noard Pk £15.50 
BP2 6V Pack £22 .00 FTl 

LARGE DISCOUNTS ON 
ALL YAESU EQUIPMENT 
YAESU / SOMMERKAMP 

BC30 Base charger £39.00 FT9020M 
DCl 12V adaptor £8.40 FTl012 
WM9 Mic speaker £12.00 
CPl Mobile Charging load £3.20 FT707 200W PEP 
LC1 /2/ 3 cases £3 .50 FP707 PSU 
ICM LI lOW Mobile booster FL707 ATU 

for 2E £49.00 FV7070M VFO FC t FT 
BC30 8ase charger £39 .00 tl5r?7 

POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 

ICOM HF TRANSCEIVERS 
IC2KL 500W linear £839.00 
IC2KLPS Power supply £211.00 

IC720A 200W £883.00 
PS 15 Power Supply £99.00 
PS20 PIS with speaker £130 .00 
IC730 200W HF £586 .00 

AT 100 A.T.U . £249.00 
AT 500 Auto A.T.U. £299.00 

MANY ACCESSORIES FOR 
ABOVE AVAILABLE 

ROTATORS ETC 
MICROWAVE MODULES DIAWA 

MMA 144V 2m Preamp £34.90 OR7600X £135.00 
MML 144/25 RF AMP £59.00 OR7600R £144.00 
MML 144/40 £77.00 OR7500R £105.00 
MML 144/1 DOS New witl1 Preamp CN620 1·8 150MHz Pwr/swr £52.00 

£129 .95 CN2002 2·5 kW PEP auto 
MMT432/ 144 2· 70 Transverter ATU 

£184.00 KENPRO 
MMT 28/144 10m Transverter £99.00 KR250 
MM2000 Rny Receiver £169.00 KR400RC 
MMI Morse Talker £115.00 CHANNEL MASTER 9502 

MM 4000 RTTY CN620 1·8 150MHz Pwr/swr 

£190.00 

£44.85 
£90.00 
£50.00 
£52.00 

SEE IT WORKING AT OUR SHOP CN2002 2·5kW PEP auto 
£269.00 + keyboard . ATU £190.00 

£710.00 Full range stocked. CARR IAGE FREE MAINLAND 

CBBOa 2 mtr mobile £250.00 0U 
... FT2 77Z0 Soko all extras inc. 

JAY8EAM ANTENNAS FT7670X Soko all extras inc. 
8Y/2M 8 ELE YAGI £15.50 FT9020M Soko 

POA C7800 70cm mobil e £270.00 FlI Frequency audio/ filter £67.85 
POA 

CMB8 Mounting tray £19.95 
POA CLP. Carry case £6.95 As above A0270w;th PSU £42.55 
POA Set charger 

CBP 5B 25W linear CBP 78 lOW linear OCt44/282 Metenece;ve convenor £35.65 
Due in soon, new standard mobile 2 mtr (switch) 

Multimode. All above carriage free. 

10Y/2M l0ELEYAGI £33 .00 FC902ATU 
PBM 1O/ 2M 10 ELEM ENT FV901 OM VFO 

PARABEAM £39 .00 
·8XY/2 M B ELE XYAG I £31 .00 FTV901 Transvertor 
X6/2M/X 12!70CM DUAL FT208 VHF 

BAND CROSSED £41.40 FT708 UHF 
--"'T=cR=M71 

TS830S H F Transceiver £690.00 All accessories avai lable 
TS 130S HF Transceiver £520.00 
TR8400 UHF Mobile £320.00 
TR9500 UHF Multimode £445.00 CUSHCRAFT AMATEUR ANTENNA FULL RANGE OF 

A.S.P. MOBILE 
ANTENNAS IN 

RECEIVERS ALL ON 
SPECIAL OFFER 

TR7800 VHF mobile £285.00 
TR7850 HP FM 2m £295.00 
TR7730 2m FM £235.00 
TR9000 £370 .00 
TR2500 Portable Due In £200.00 
PS30 20 1 amp PSU £85.00 
Many Trio/Kenwood accessories 

ava ilable 

HF. A3 20/15/103 ele 
beam 8bO £165.00 

ATV3 20. 15. 10 Trapped 
vertical £38.30 

ATV5 10.15.20.40.80 
Trapped vertical £83.69 

214B 14 ele boom er 
15·2db £55.77 

ARX 2 Ringo Ranger 6dB 
vertical £28.00 

CS 1 00 Speaker £13.00 
A 144-4 eie Yagi £18.25 
A 144· 7 ele Yagi £22.82 
A 144·1 11 ele Yagi £28.94 
ARX2B Ringo Mk 11 £33.00 
ARB2K Conversion kit RINGO 

STOCK 

144 +- 1 OT , Yagi OSCAR 
144 , 20T , Yagi , 

For vertical and horizontal 
Oscar specials 

Rl000 
FRG7700 
FRG7700 
Search II 
Sony IC2001 

ALL POA 

Kenwood 
Yaesu 

Memory 
2 metre 

£140.00 

ARE ON SPECIAL OFFERS 

LARGE DISCOUNTS ON ALL VAESU EQUIPMENT - Phone 5561415 
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Radiate • • • with the DX-33 "Penetrator" for 10-15.20m . 

ROTATE· ..... with 

CHOOSE 'EMOTO' FOR VALUE AND REUABIUTY . . . 
.. . WE ARE THE SOLE U.K. DISTRIBUTORS I 

HERE's THE SPECIFICATION . .. 

IN USE FROM VE7 TO VK7! * 3 elements on each band. * Broadband operation. * Heavy duty 2kW rated. * Stainless steel hardware. * Gain up to 8dB. * SWR less than 1.3 : 1. 
HERE'S WHAT THE CUSTOMERS SAYI 
1. VK7NOW "I have recently installed a DX-33 beam and I would like to advise you that I am extremely satisfied with it. 

It certainly out-performs the TH3JNR which I previously used and also the VSWR is lower." 
2. G3AAE " This letter is to tell you how pleased I am with the DX-33 antenna ... On unpacking the DX-33 I was 

immediately impressed with the quality of the hardware, and in operation it is just as impressive. I have used it on all 
three bands and have been obtaining excellent reports from OX stations all over the world. I have conducted tests 
with other stations and these show that the electrical figures included in the DX-33 specification are fully met in 
practice. Congratulations on a very fine product. I" 
HERE'S WHAT WE SAYI 

BRITISH REALLY IS BEST 
Prices IInc. Carr. and VAT) 
DX-31 Dipole, 2KW, 10-15-20m 
DX-32 2 element, 2KW, 10-15020m 
DX-33 3-element, 2KW, 10-15020m 
DX-34 4-element, 2KW, 10-15-20m 
DX-SV Vertical 10-BOm 
DX-l03 3-element, 10m 
DX-l0S 5oelement, 10m 
TD1/l0/BO Trapped dipole, 10, 40, BOm 
TD1I1S/BO Trapped dipole, IS, 20, 40, BOm 

or 

" BEST BUY" the WE-1145 
Supply - 220/240V AC 50Hz 
Motor - 24VAC 

Wcutez.n 

Mast size - 2B-44mm 

£26.85 
£102.35 
£149.50 
£212.75 
£6325 
£74.75 
£97.75 
£45.42 
£45.42 

Models 103SAX and S02SAX (illustrated) now have 360· circular dial presentation. 
EMOTO I03SAX For light HF and large VHF arrays £10120 

Rotation - 360" (1 + 5·, 
Max. antenna weight : SOkg. 
Wind area (max.) - 0.2Sm' 

EMOTO 502 SAX For heavier HF beams plus VHF/UHF £141 .45 
EMOTO 1102MXX The really big one for large HF monobanders £213.90 
EMOTO 1103MXX As 1102MXX but greater turning power £217.35 
AND DON'T FORGET .. . 
The well known rotary mast bearing MB 300 £14.95 

• • 

in 60 seconds 
Braking Torque - 1000Kg-cm Cable - 5-way. 
Silent control box, lower bracket included, good value at £34.95 
There are lOO's of WE-114S in use and this really is a " BEST BUY". You could pay 
more for an inferior rotor! Get yours now before price rise. 
Also available for HF beams is the WE 1144 at £64.95 

• • the stronger one 

* STANDARD TYPES, rated at 75 mph with full head load quoted. over 75 mph with reduced load. * HEAVY DUTY TYPES, rated at 100 mph (approximately) twice as strong as a standard model (and 
even our standard model is about 40% stronger than similar types!) * MODELS FROM 25-119! All telescope down and tilt-over. 

* MODELS FOR ALL SOIL CONDITIONS, with/without concrete. * DESIGNED BY CHARTERED ENGINEERS TO BRITISH STANDARDS. * CONSTRUCTED OF HIGH QUALITY SPECIAL ALLOY STEEL, choose from over 50 different models 
e.g.: standard 58' type 3S/FP, £270 inc. Carr'/VAT. Heavy duty 58' type 3HO/FP, £378 inc. Carr.IVAT. 

SSB POWER METER 
The PM-2000 is an accu-
rate means of measuring 
your peak envelope out· 
put of power on SSB. The 
unit has been inspected 
by the home office and 
found suitable for its pur-
pose. SWR measure-
ments can also be mane, 
but the PM 2000 does 
what all other SWR met-
ers cannot do; i.e. tell you 
your peak output power 
as requ ired in your 
licence. PRICE £46 

The 30ft ULTI-MAST 

Complete telescopic 
Tilt-over Mast UM- l 

THE ULTIMATE IN MAST DESIGN 

VHD-2 for only £287.50 carriage paid. 

CALL WCUtezlft FOR YOUR 
YAESU AND TRIO REQUIREMENTS 

WE WILL NOT BE UNDERCUT 

Welt. 1ft Electlonlcl (UH) Itd FAIRFIELD ESTATE. LOUTH, UNCS LN11 OJH 
Tel: Louth (0507) 604955 Telex : 56121 WEST G 
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At the Shows 
HAVING exhibited at one show (RSGB, Alexandra Pavilion) and 
visited two more lA 11 Electronics Show at the Barbican Centre and 
Communications '82 at the Birmingham National Exhibition 
Centre) in the space of a week and a half, I'm feeling slightly punch-
drunk, It was a good opportunity though to compare three modern 
exhibition halls, two of them brand new, and what they offer to the 
visitor. 

When the NEC first opened, I used to find it very difficult to know 
which way I was facing in the halls, and therefore where to find any 
particular stand, or even the exit, Now, the recession has meant 
that the stands are less flamboyant, and therefore easier to see 
round and over, and direction finding is no longer a problem, I'm 
sure they've lengthened the walkway from Birmingham 
International station though! 

Finding where you are has now become the problem in the 
exhibition halls at the Barbican, These are two-tiered affairs, in 
awkward shapes, with ceiling heights for the most part no greater 
than in a modern house, Even standing in front of one of the 
numerous "You Are Here" plans I felt utterly lost, and I'm sure that 
I missed quite a few stands, I know I found some no less than four 
times! Compared with the gracious elegance enjoyed by the All 
Electronics Show at the Grosvenor House Hotel in bygone years, 
the Barbican halls are a disaster, 

By contrast, the new Alexandra Pavilion, designed to give a 
home to exhibitions for five years whilst the fire-damaged Palace is 
rebuilt, is spacious and tall (though not quite as tall as the "Talk-in" 
station antenna erection team seemed to expect). Ventilation is not 
good, as the warm weather on Saturday, April 17 proved, and it 
seemed that at least one of the public address system microphone 
positions has a severe resonance problem. It was possible to get 
underst,andable announcements out of the system, but not very 
often. Refreshment facilities are an enormous improvement over 
those in the old Grand Hall, and were I am sure appreciated by 
many, 

Looking around AP '82, I could not help wondering why it is that 
hi-fi, disco equipment and toys can be sold at RSGB-sponsored 
events, whilst legal CB equipment cannot. 

www.americanradiohistory.com



Practical Wireless Radio Users Insurance Scheme was devised by Registered 
Insurance Brokers B. A. LAYMOND & PARTNERS LIMITED following consulta-
tion with PRACTICAL WIRELESS to formulate an exclusive scheme designed to 
meet the needs and requirements of: 
Amateur Radio Enthusiasts • CB Radio Users. Taxi Companies and 
Fleet Users with Radio Telephones and any individual or company 
needing cover for communications equipment which is legal to use and 
properly licensed . 

SPECIAL FEATURES 
• All Risks Cover 
• "New Lamps for Old" Cover (as defined in policy) ' 
• Index Linked Cover to combat inflation 
• Licence protection-covers legal costs arising from any breach of your licence conditions 
• Equipment covered anywhere in the U K, Channel Islands and Isle of Man, but not 
Northern Ireland and Eire 
• Fixed Antennas (Aerials) covered 
• Frequency, Power and SWR Meters and 'similar radio-related test equipment 
covered 
.30 days cover in Western Europe included Free of Charge 
• Absolute Security as this scheme is underwritten by a leading member of the 
British Insurance Association on the London Insurance Market . 
• Practical Wireless radio recei ver and transmitter projects covered (when stated in feature) 
• Available to Clubs and Organisationst • 

t Write directly to B. A. LAYMOND & PARTNERS LTD, 562 North Circular Road, - ,"",- . , 

-

• Available to Companiest 

London NW2 7OZ, for a specia l application form and full details, enclosing the 
coupon below. _ 

'B. A. Laymond & Partners Limited, Practical Wireless and the Underwriters wish to make it 
clear that it is an offence to install or use an unlicensed radio transmitter in the United 
Kingdom and it is not their deliberate intention to encourage or condone the illegal use of any 
radio communications equipment. 

COST OF PRACTICAL WIRELESS RADIO USERS INSURANCE SCHEME: 

Sum to Insure 

I 
Claims will be settled after deduction of the Pol icy 

The premium is charged on sums insured in pre-selected bands. Thus equipment totalling £250 Excess which is: £ 1 0 on sums insured up to £500; £25 
would be in the band up to £300. Quotations for larger sums available on application. on sums insured up to £3000. 

Annual Premium 

HOW TO INSU RE : Complete the application form below to obtain immediate insurance cover. Photocopies will not be accepted. 

[APPLICATiONFOR PRACTICALWIRelEsSRADIOuSERSINSURANCESCHEME- - - - - - - - - - pw7i8iJ 
I Name in full (State Mr, Mrs, Miss or Title) I 
I Address I 
I Post Code I 
I Occupation Age Phone No. (Home) (Work) I 
I I/We hereby apply to insure the equipment detailed below 

I Manufacturer's Model Serial No. Description of equipment to be insured VALUE 

I W Name e.g, Base station; Mobile ; CB ; etc. [ 

1 
, 

1(..) 9 2 

3 

I;;:; 4 

5 Antennas (Aerials). S.W.r. meters, etc, 

l(..) Please continue list of equipment on a' separate sheet if necessary I TOTAL SUM TO INSURE £ 
I DECLARATI 
I 
I 
I 

N 'I hereb decl r th t: 1. h m t f m n . . 1 h ve not" had insurance o . /We y a eaT e su s Insured represen the ull replacement value of the equip e t 2 /We a 
cancelled. declined, restricted , or other terms imposed in any way other than the normal Policy terms. 3. This proposal shall be the basis of the contract and 
that the contract will be on the Underwriters normal terms and conditions for All Risks and Legal Costs/ Expenses cover unless otherwise agreed. 4. I/We 
have nbt" sustained any loss or damage to any radio communications equipment or been involved in litigation relating to use of radio equipment during the 
past three years, whether insured or not. 5. All the above statements made in connection with this proposal are true and no material information has been 
withheld. 6. I/We understand no liability shall attach until this proposal shall have been accepted by Laymond's and the premium paid in full and a I Certificate issued. " If you have, please give details on a separate sheet. 

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

J 
I 
: ; 
J 
I 
I 

I 

I DELAY IN ARRANGING COVER COULD COST YOU A GREAT DEAL OF MONEY. COMPLETE THIS APPLICATION AND POST WITH I 
YOUR PREMIUM MADE PAYABLE TO "LAYMOND:S" NOW. ADDRESS TO : PRACTICAL WIRELESS ( INSURANCE). B. A. LAYMOND L.& _______ .J 
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inl.oducing 

Over the past year, the amount of theft and vandalism of 
amateur and CB radio equipment and antennas has been 
steadily rising. Hardly a day passes without news reaching 
us of yet another incident, particularly affecting mobile 
installations. 

Although some household contents and motor vehicle 
insurance policies can be extended to cover base station or 
mobile radio communications equipment, the rates quoted 
are not usually very attractive. Also, household policies do 
not generally cover "all risks", and on a motor vehicle policy 
a claim can affect your no-claims bonus. 

It has seemed for some time to us on PWthat there was a 
need for a competitively priced policy to cover radio com-
munications equipment for the amateur, s.w.1. and CBer, and 
we have now negotiated a scheme which represents good 
value to any users of such equipment, and which is also 
available to radio clubs or to companies using private mobile 
radio systems. 

The PW RADIO USERS INSURANCE SCHEME's principal 
features are outlined on the opposite page. The policy covers 
loss or damage to the insured equipment, which can include: 
receivers; base station, portable or mobile rigs; antennas ex-
cept for suction or magnetic mount mobile types; masts; 
rildio-related test equipment. It does not cover the use of 
27MHz a.m., s.s.b. or multi-mode CB equipment. Property 
seized by 'the Police or any other authority is not insured. 
Settlement of any claim following total loss or destruction 
will be the cost of replacement at the date of the loss (after 
deduction of the Policy Excess!. in a condition equal to but 
not better than its condition when new. The sum insured 
shall at all times represent the cost of replacement of all the 
insured property. The policy is index-linked annually to 
combat inflation, in accordance with the Durable Household 
Goods Section of the General Index of Retail Prices 
published by HMSO. 

The scheme also covers legal costs and expenses involved 
in the pursuit of legal rights, in or out of court, relating to any 
criminal prosecution brought under the Wireless Telegraphy 
Act 1949 and subsequent Acts and Amendments, or in an 
appeal against the decision of an official or administration 
to revoke, suspend, or curtail an existing radio licence. 
Providing that the insured person holds a valid radio licence 
or is authorised to operate the equipment under the terms 
of the licence. Claims are subject to a limit of £500 per inci-
dent. Prosecution shall not be deliberately or intentionally 
sought. 

The full policy details may be inspected during normal 
office hours at the offices of: 
1. B. A. Laymond & Partners, Ltd., 562 North Circular Road, 
London NW2 70Z, telephone 01-4526611 . 
2, Practical Wireless, Westover House, West Ouay Road, 
Poole, Dorset BH 15 1 JG, telephone Poole (0202) 671191. 

In introducing PW RUIS, we are reviving an old publishing 
custom of offering insurance to readers, and we hope that 
you will find it an attractive scheme. 

Practical Wireless, July 1982 

Aerials and aeri.al accessories are very definitely among the most popular 
topics covered in Practical Wireless. In response to requests from readers, 
we've reprinted a selection of articles from the past three years, plus two new 
features-one by Ron Ham on v.h.f. propagatioo, the other describing the 
"Ultra-Slim Jim", a new version of that most popular 2-metre aerial design 
by Fred Judd. 

Out of Thin Air has 80 pages, 295 x 216mm, and is available from Post 
Sales Department, IPC Magazines Ltd., Lavington House, 25 Lavington 
Street, London SE1 oPF, price £1,50 including postage and packing to 
UK addresses, or £1.80 by surface mail overseas. Please ensure that your 
name and address are clearly legible. 

OUT OF THIN AIR 
Please send your order and remittance to: 
I PC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send me ...... .. copies at £ 1.50 each to 
include postage and packing (£ 1.80 surface mail 
overseas 
I enclose P,O'/Cheque No .. . ......... .value ........ . 
UK remittances must be by crossed postal order 
or cheque (name and address on back please) 
and made payable to IPC MAGAZINES LTD 

NAME ...................... .... ...... . . ...... ..... .. . 
(BLOCK LETTERS) 
ADDRESS .................. . . .. ................... . . 
(BLOCK LETTERS) 

........................... Post Code ................. . 

. Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mail as 
required. Payable by International Money Order 
dnly 

Company registered in England. Regd. No. 53626 
A subsidiary of Reed International Limited 

L - - - - - Cut round dotted line - _____ _ 
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G.S.MAYNARD 

Unwanted heterodynes are a problem created by use of the 
amplitude modulated system of transmission and recep-
tion throughout the Long, Medium and Short wave Bands. 
Heterodynes create annoying whistles, which in extreme 
cases completely mask broadcasts; however, being nor-
mally sinusoidal and of constant frequency, they may be 
filtered out within the audio stages of a receiver. 

Following a brief discourse on the nature of the problem 
this article describes an inexpensive notch filter capable of 
reducing audible whistles by 40dB. The filter may be panel 
mounted within existing sets, and uses a single knob con-
trol for On/Off and Tuning. The resulting installation 
represents a simple solution for both the serious listener 
and DXer, when using a receiver without this facility. 

The Problem 
Whistles often appear on a.m. receivers and it is worth 

considering two types which may be encountered. 
(1) The most common is' the constant note caused by 
beating carriers which occupy adjacent channels. These 
whistles may be audible at the receiver output as either 
transmission is tuned, and are normally more severe on the 
weaker signal. 

Channel spacing on the European l.w. and m.w. broad-
cast bands results in the generation of 9kHz whistles, 
though these are seldom heard because of iJ. and aJ. 
amplifier design practices. Unfortunately, when DX or 
s.w. listening the received stations are not always so widely 
separated and beats often produce annoying notes, com-
monly of 1, 2, 3,4, 5 and 6kHz. Using narrow passband 
iJ. amplifier filters it is possible to reduce the level of 
whistles above 3kHz; however, cutting bandwidth below 
this frequency will severely degrade the signal copy. 

To cure this kind of interference requires one of the 
carriers to be removed, within either the r.f. or iJ. amplifier 
stages, or the resultant beat must be filtered out after 
demodulation. Clearly the last method is most universally 
applicable and the filter, known as an audio frequency 
"notch filter", allows r.f. and i.f. circuits to be adjusted for 
optimum reception. 
(2) The other common type of heterodyne occurs where a 
superhet receiver picks up harmonics of its own i.f. 
amplifier(s) or local oscillator(s) and these beat with the in-
coming signal, or its harmonics, creating an audible note 
whose pitch varies with receiver tuning. Usually generated 
within the receiver itself, these spurious whistles change 
frequency at a rate different to the main receiver tuning. 

The whistle becomes audible at a note similar in fre-
quency to the iJ. bandwidth, passes through zero and in-
creases again to bandwidth frequency as receiver tuning 
progresses through a small portion of the desired signal. 
The listener will often accept a slightly "off tune" situation 
when this type of interference is present; however, using a 
notch filter it should be possible to cancel the offending 
note, once correct tuning has been established. 
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It is worth noting that British m.w. stations do not use 
frequencies within 15kHz of the second or third harmonics 
of the normal 465 to 470kHz intermedia,te frequencies. 
Clever pioneers? 

There are many other causes of constant note whistles, 
e.g. beat frequency oscillators, poor receiver design, 
transmitter test tones or faults on modern digital equip-
ment, including frequency meters etc. It is possible that a 
notch filter will offer some improvement with these also. 

Filter Description 
The completed notch filter consists of about 20 compo-

nents on a small piece of O· lin Veroboard soldered to the 
tags of a dual-gang potentiometer with ganged switch, and 
should therefore be easy to install within an existing 
receiver. 

Voltage gain is unity and the null, within an operating 
range of 400Hz to 10kHz, is not less than 40dB at the 
tuned frequency /tapering to minus 6dB points at//2 and 2/ . 

CONSTRUCTION 
RATING Intermediate 

-- -

BUYING GUIDE 
Constructors should have no problems purchas-
ing components for this project with the possible 
exception of potentiometer R 11/12. This item is 
available from Electrovalue 

APPROXIMATE 
COST £4.50 
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The notch tilter circuit consumes 2mA from a 9V d.c. 
supply and should be connected into the small-signal audio 
stages of the receiver, preferably just before, or after, the 
volume control. 

The circuit diagram of the notch filter is shown in Fig. 
1. Incoming audio passes through Cl, is butTered by Tr 1 
and fed to the base of Tr2, a phase splitter. Voltages at the 
collector and emitter of Tr2 are 180 degrees out of phase 
and these supply the notch filter resistor capacitor 
networks. 

Taking first the case where switch 81 is open circuit. 
Output from the emitter of Tr2 is fed without loss to the 
base of the output butTer Tr3, via C5, RIO and R12. The 
signal from Tr2 collector is unable to pass the switch or 
lOMO resistor R9 and consequently has no etTect on the 
output of Tr3. Therefore with 81 open the filter circuit is 
etTectively a series of three d.c. coupled emitter followers, 
having unity gain, high input impedance and low output 
impedance. 

With 81 closed, the signal arriving at the base of Tr3 is 
a mix of Tr2 output, from the collector via C3, R8 and 
Rll, and the emitter via C5, RIO and R12. With C3 equal 
to C5, R8 + Rl1 equal to RIO + R12 and equal but op-
posite voltages at the collector and emitter of Tr2, a 
frequency will exist where phase cancellation occurs at 
the wipers of R 11 and R 12. Resistors R II and R 12 form 
the dual-gang potentiometer used for notch tuning and 
81 the ganged ON/OFF switch. 

IWAD0391 RI4 

R4 470R 

470R 1---- - -, RI3 +9V 

I I 
6k8 

C2 Ra C6* 
1100}J 151 t---? 

RI R5 L 4}J7 I Low level 220k Ik8 C3 audio input Trl Output 
Cl BC239C to . 

C5 10101 receiver 
o ,I audio 

: 0}J47 stage(s) 

I Tr3 
I BCY71 
I 
I 
.. R R2 R3 R6 
, text) 150k 22k 2k2 OV 

* (See text) 

Fig. 1 : The complete circuit diagram of the notch filter 

If the filter input is connected in place of a receiver 
volume potentiometer track then resistor R (shown in 
dotted lines on the circuit diagram), having an equivalent 
value, may be fitted to preserve automatic gain control 
characteristics of the receiver. 

Resistor R4 is a small preset control which is adjusted 
for the deepest null and then sealed. Click-free filter 
switching is ensured by R9 by maintaining a voltage drop 
across C3 when 81 is open. Resistor R14 and capacitor 
C2 decouple internal rails from supply line ripple, and Cl 
and C6 provide d.c. blocking at the input and output. 

The value of C6 is quoted as 4· htF to suit normal 
circuitry, but a value of 470nF will improve sub-audio 
decoupling when driving stages or potentiometer tracks of 
greater than 47kO impedance. 

Filter use with positive earth receivers is possible by 
reversing the polarity of capacitors Cl, C2, C4 and C6, 
and fitting BCY71 transistors at the Tr 1 and Tr2 posi-
tions, with a BC239C used for Tr3. 

Practical Wireless, July 1982 

* components 

5 

51 
contacts 

10 23 

IL;O.I(''''--+9V 

Output 

Corn. 
OV 

Track breaks at : B18, C4,ClO,C21,E3,E6,EI2,FI8, G12, 
GI6,Hl0,HI4, H20, 13, 16,JI2,K4.KIO, K20,L9,L20 

Fig. 2: Component layout shown full size, incuding 
Veroboard track breaks 
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Construction and Performance 
Construction of the notch filter is straightforward and 

follows the general layout illustrated in Fig. 2. The 
Veroboard tracks are cut as detailed. 
" 'A suggested order of mounting components is: wire 
links, resistors, capacitors, potentiometers and then finally 
the transistors. Connect the two flying leads marked SI 
contacts to the top pair of switch tags on the ganged 
potentiometer R 11/ 12. 

When completed and checked the filter should be con-
nected into the small signal audio stages of a receiver, 
providing a signal level of 250m V r.m.s. maximum, and 
powered from a 9V line. For use with higher voltage sup-
plies, series dropping resistors may be connected in the 
positive line with approximately lkr.! required for every 2 
volts above the quoted s4Pply voltage; e.g. with an 18V 
rail use a 4· 7kr.! series resistor. 

The preset control R4 must be trimmed to null an 
audible whistle, either one tuned on the receiver, or a 3kHz 
sinewave applied to the filter input from an external signal 
generator. 

20Hz 100Hz 400Hz 1kHz 9kHz 20kHz 

Fig. 3: Frequency response curves shown for two 
separate notch frequencies 

A signal generator might also be used for filter calibra-
tion at say 0·4, 1, 3, 6 and 9kHz reference settings. The 
scale shown in Fig. 4 is representative, and also shows the 
limits of 0·35 and 1O·5kHz. 

On prototypes nulls of 50dB were achieved with fre-
quencies of \Jp to 3kHz, but there was a degradation with 
increasing frequency, tbe figure falling to 40dB at 
1O·5kHz. 

An indication of frequency response, when switched out 
and tuned to 0 ·4 and 9kHz, is shown in Fig. 3. Note the 
similar curves; notch characteristic is repeatable for all 
operating frequencies. 
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O'4k 

O·35k 

In Use 

lk 
3k 

Fig. 4: Calibrated 
scale markings of 

the prototype 

There are other methods of nulling unwanted 
heterodynes, but there are few that compete in terms of 
size, cost and convenience. 

Operation could not be more simple; if there is an of-
fending whistle on the audio just turn on the notch filter 
and tune it out. Some frequencies close to the unwanted 
one will suffer phase distortion and attenuation but human 
hearing is tolerant and capable of accepting the new 
sound. 

If a constant note is received at some frequency on the 
dial, try to reveal stations by nulling it. Remember also 
that if you can determine the beat of adjacent stations, and 
one of them has been previously logged, then addition or 
subtraction of this beat will give an approximate frequency 
indication of the unknown signal. Happy listening. • 

IJll1D ffil!UJ3 
Quick, neat and easy! 

It's so easy and tidy w ith the Easibind ' 
binder to file your copies away. Each 
binder is designed to hold 12 issues 
and is attractively bound and blocked 
with the PRACTICAL WIRELESS logo. 

Price U.K. £4.60 including postage, 
packing and V.A.T. Overseas orders add 
25p. 

Please allow 3/4 weeks for fulfilment 
of order. 

Why not place your order now? Send 
the completed coupon below with remit-
tance payable to: I.P.C. Magazines Ltd .• 
Post Sales Dept., Lavington House. 25 
Lavington Street, London SE1 OPF. 

t Order Form PRACTICAL WIRELESS t 
I enclose P.OJcheque va lue ........•. . , . . , '" ....... for ............ binders I .. ....... .. ...... .. ............ .. I 
Name ...... . ............ .. ... . ... . . •. . •• ..... . ... , -:d: :IIIiiii· .. iiiiiii .. iiiiiii .. _ .. :ij::! f 
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·230R 25W 2metre 
FM mobile ., .......... __ ...... 239 .. "Ia Two independent VFO's • 10 memories 

• Priority function. Memory and 
band scan. 12· 5/251<Hz steps. Large incl. VAT • Leo readout . 

FT-70BRand FT-20BR I FT-4BOR High technology 
Synthesized UHF/VHF transceivers i all-mode 2metre mobile 1 

The new FT -708 R and FT - 208R provide I FT-708R 
new dimensions in operating flexibility 
for the discerning 70 cm and 2m .. 
operator. LCD display, 10 memories, 

memory and bandscan, priority 
function, internal lithium battery 
back- up RF output FT-708R, The most advanced 2 metre 

200 mW low, 1 watt high, 
FT- 208R. 300mW low, 

2· 5 watts high. 
Charger DC PSU 

mobile available today- USB . LSB , 
FM . CW full scanning with priOrity 

channel.4 memory channels, 
dual synthesized VFO system 

4 memories, memory 
and bandscan from 
microphone, conservative 10 watts 
out-All the features of the FT -480 

on 70cm 

FT-290R 
All-mode 
2 m portable 

10 memories, 2 VFO's, 
LCD display, C size battery, 

easy car mounting tray, 2· 5 watts out. 

AGENTS 
NORTH WEST - THANE'T elECTRONICS LTD . GORDON . G3LEO . KNUTSFORD 1056ti14O.a 

WALES & WEST - ROSS CLARE. GWlNWS. GWENT 106331 lIIIO 146 
EAST ANGLIA - AMATEUR ELECTRONICS UK -- EAST ANGLIA. OR T THIRST ITIMI G4CT1'. NORWICH660866 . 06S2 
NORTH EAST - NORTH EAST AMATEUR RAOIO. DARLlNGTON 0325 _ 
SOUTH EAST - AMATEUR ELECTRONICS. UK - KENT KEN McINNES. G3FTE . THANE'T 108431 291297 

or attractive H.P. terms 
, ,,O',,",,,, ., ... ,,. readily available for on- For full details of these new and exciting models. send foday for the latest YAESU PRICE LIST 
, .__ _ _ the- s pot t ran sac t ion s. and LEAflETS. All you need to do to obtain the latest information about these exciting 

VISA facilities . 
developments from the world ' s No . 1 manufacturer of amateur radio equipment is to send 36p in 

stamps and as an added bonus you will get our credit voucher value [3.60 p - a 10 to 1 winning offer 
i F u" demonstration 

Free Securicor delivery. 

As factory appointed distributors 
we oiler you- widest chOice. 

largest stocks,quickest deal and 
fast sure service right through-

508-516 Alum Rock Road-Birmingham 8 
Telephone: 021-327 1497 or 021-327 6313 Telex: 337045 
Open: 9.30 to 5.30 Tues. to Sat. CLOSED all day Monday. 
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__ 
Vl?ACTICAL 

'Ur:: VAUIU 
Chas E Miller 

• Covers practical aspects of vintage 
wireless set repair 

• Contains much data unobtainable in any 
other single volume 

• The only book of its type 
Chas E Miller explains the design of early 
receivers and sets out fault -finding and 
repair information in a logical sequence. 
Using this book, almost any radio from the 
1920's to 1950's can be restored to useful 
life. 
o 408 00593 9 240 pages approx 
£12.95 approx 

Books 
Borough Green. Sevenoaks. Kenl rN l S 8PH 

QUESTIONS AND ANSWERS 
ON RADIO REPAIR 
Les Lawry-Johns 
o 408 00367 7 96 pages £1 .95 

RADIO SERVICING POCKET 
BOOK - 3rd Ed. 
Vivian Capel 
o 408 00348 0 238 pages £4.95 
RADIO, TELEVISION AND AUDIO 
TEST INSTRUMENTS - 2nd Ed 
Gordon J King 
o 408 00071 6 208 pages £8.50 

SERVICING RADIO HI-FI AND 
TV EQUIPMENT - 3rd Ed. 

Gordon J King 
o 408 01132 7 216 pages £6.95 

ORDER NOW from your local bookseller. 
In case of difficulty send cheque/PO with 
order to Patricia Davies, at the address 
opposite. 
(PW 7/ 821 

FOR FULL RANGE OF TRIO AND ICOM EQUIPMENT 
... the sign affine communications 

BROKER) REQUESTWRITTENQUOTATION SALES & SERVICE (0532) 782224 
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VHF AMATEUR RECEIVERS 
WOLFSEN 1200 Tuneable/crystal 2m FM receiver 
144 146 MHx £49.50 
AMR217B Scanner. The best mains/battery operated 
FM Receiver 144-146 MHz £120.75 
All prices include VAT. P&P £2.00 

SX200N 
£246incVAT 
CARRIAGE £5 

Frequency range 
26MHz -514MHz 
26 - 88MHz 
108-180MHz 
380-514MHz 
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AIRTEST USER REPORTS ON 
SETS AND SUNDRIES 

PLUSTRON TVR5D 
TV/Radio Receiver 
Some months ago, whilst preparing the 
PW ATV Up-Converter project, it 
became apparent that a fully portable 
alternative to the immobile domestic 
TV would be of great advantage. Rapid 
consultations with our friends at South 
West Aerial Systems revealed the 
readily available Plustron TVR5D. 

On its arrival at the PW offices the 
5in (diagonal) screen monochrome 
portable created a good impression 
from the start. Using its own telescopic 
rod antenna a good u.h.f. Band V pic-
ture could be obtained from within the 
office from the IOW ma in transmitter 
site at Rowridge. Big deal! I hear you 
cry, but our office is contained within a 
steel framed building 3m a.s.1. and 
severely shadowed by a 70m high 
ridge, hence the recent provision of a 
local vertically polarised TV repeater. 

Prompted by this initial success our 
prototype PW ATV Up-Converter was 
connected to the switched, rear moun-
ted, Belling Lee external antenna input 
socket. With a tA. 432MHz .antenna 
feeding the Up-Converter (held at 
arm 's length by our esteemed Editor), 
the figure of ATV enthusiast Nick Foot 
G8MCQ filled the screen. 

Until this point we had not referred 
to the supplied handbook, an indication 
of the straightforward operating layout, 
so this was next consulted to deter-
mine the extent of facilities available. 

The TVR5D has a separate radio 
section covering the I.w . 
(150-250kHz) and m.w . 
(535-1605kHz) bands together with ' 
v.h.f. Band 11 (88-1 08MHz) . Handbook 
figures quote sensitivities of 630IlV/ m, 
2001lV/m and 81lV respectively. Tuning 
of the radio section is accomplished by 
adjustment of a side-mounted 35mm 
diameter knurled knob with 
corresponding frequency indication 
provided by a calibrated drum, viewed 
through a front panel viewing aperture. 
An engraved horizontal red cursor line 
allows for ready resetting . 

Front panel controls include three 
large "paddle" operated switches, 
providing selection of Radio/TV and 
their band options, in addition to a 
rotary volume control and I.e.d. power 
indicator. External user adjustable con-
trols for the TV section, with the excep-
tion of a second 35mm side-mounted 
varicap tuner knob, are located on the 
rear apron. These presettable controls 
allow adjustment of the screen 
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parameters of contrast, brightness, 
horizontal and vertical hold. All these 
controls are well within reach when in 
direct viewing range of the screen. 

For portable operation the receiver is 
provided with its own telescopic rod 
antenna, which has a universal swivel 
base and may be stowed within the 
durable carrying handle on the top of 
the moulded plastics case. As men-
tioned previously the rear apron also 
contains a switch selectable external 
antenna socket. 

A particularly good feature of the 
TVR5D is its ability to run from a 
variety of power sources. These include 
240V a.c. mains, via suppl ied twin 
cord, 12V d.c. vehicle supply, via jack 
socket, and from either 9 ·6V Nickel 
Cadmium rechargeable pack or nine, 
R20 (HP2), dry cells. If the optional 
NiCad battery pack is installed in the 
base-mounteB battery pod it may be 
charged from the in-built regulator cir-
cuit. The charge facility is selected by 
rear apron switch and disables the set 
when in use. Power consumption is 
quoted at 14W, making the dry cell op-
tion somewhat expensive for perma-
nent operation. 

Returning to the TV section of the 
TVR5D, which operates on 625- line 
B/ G or I, coverage of v.h.f. Bands I and 
III (47-68MHz and 174-230MHz, 
channels E2- E 12) and u.h.f. channels 
21-69 (470-862 M Hz) is provided, 
readout being by means of an identical 
'drum/cursor system. The handbook 
specifies rece iver sensitivities of 201lV, 
v.h.f. bands 1/111 and 30llV over u.h .f. 
bands IV/V. 

I n use attention was principally 
focused on the visual side of the unit ; 
however, the radio sections compare 
favourably with current portable 
receivers and, if nothing else, will 
probably assist a fair bit when trying to 
persuade the wife to part with the 
funds to purchase! Maximum audio 
output is rated at 580mW (400mW at 
10 per cent t.h .d.), fed to either an in-
ternal 75mm speaker or 3· 5mm jack 
socket. 

Performance of the TV section was 
generally found to be very good, 
providing a noticeable increase in sen-
sitivity when compared with similar 
domestic portable and larger screen 
devices. When used under weak signal 
conditions, often encountered when 
receiving DX or ATV sources, the pic-
ture would lock with very low-level in-
puts. During lift conditions, allowing 
reception of western European system 
B/ G transmissions, a rear apron switch 
allows selection of the appropriate 
5·5MHz sound/ vision intercarrier 
offset. 

A detailed description of the many 
different systems employed for broad-
cast TV is contained within the 134 
pages of the recently revised book by 
occasional PW contributor Roger Bun-
ney entitled Long Distance Television 
Reception (TV-OX; For The Enthusiast. 
This book is recommended reading for 
the potential TVR5D purchaser, con-
taining a wealth of practical informa-
tion on antennas, preamplifiers, station 
identification and much more. 

In conclusion the Plustron TVR5D 
seems -to represent all things to all 
men. An ideal portable source of enter-
tainment for both the away from home 
viewer/ listener, a useful set/ monitor for 
the potential TVDXer and Amateur TV 
enthusiast-and it even copes as a 
v.d.u. for the home microcomputer. 

Thanks go to South West Aerial 
Systems, 10 Old Boundary Road, 
Shaftesbury, North Dorset. Tal. 
(0747) 4370 for arranging the loan of 
the review unit. The TVR5D costs 
£96 .50 inc. VAT from the above 
address. John M. Fell 
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Understanding 
TRANSMITTER 

PARAMETERS-3 

PeterCHADWICK G3RZP 

This month brings us to the fmal section, which covers 
out-of-channel radiation. The badly adjusted s.s.b. 
transmitter is probably better at causing annoyance to 
other band users than the a.m. equivalent, but the author 
claims that "G3RZP's Law" should not be forgotten . This 
states that "the station interfering with your QSO does so 
because of a lousy transmitter, while the QSO you are ac-
cused 'of interfering with only suffers because of their lousy 
receivers"! Anyone doubting the widespread application 
of this law need only listen to some of the "experts" on 
3·5MHz. 

Adjacent channel radiation is specified for professional 
transmitters where fixed channels are allocated. It is ob-
viously impr'acticable to have no radiation in the adjacent 
channel, but specifications generally attempt to obtain the 
best compromise between cost and the acceptable level of 
adjacent channel signal. For v.h.f. p.m.r. use, the adjacent 
channel power is required to be 55dB below the transmit-
ter carrier, while for v.hJ. where the channel spacing is 
doubled to 25kHz, it is required to be -65dB reI. carrier. 

The hJ. s.s.b. maritime specifications, which provide the 
nearest approach professionally to the amateur service, 
require components 3 ·4kHz away from the suppressed 
carrier in the wanted side band to be more than 40dB 
below p.e.p. 

Measurement of this out-of-channel radiation really re-
quires a spectrum analyser, although as already discussed, 
the measurements can be made with a good receiver. 

One of the questions that can arise at this stage is 
"where does the adjacent channel radiation come from?" 

In the 'case of the a.m. transmitter, it is usually caused 
by high modulation frequencies, either as harmonics 
of the modulation or parasitic oscillations in the p.a. or 
modulator. Morse (c.w.) transmissions appear wide 
because of keyclicks, and s.s.b. transmitters because of 
Intermodulation Distortion. Frequency modulated 
transmitters usually "spread" because of excessive devia-
tion, insufficient modulation frequency roll-off, or, with 
frequency synthesisers, because of the synthesiser. 

Frequency Synthesisers 
This last occurrence has become more widespread 

because of the popularity of the fully synthesised f.m. 
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transceiver. In these equipments, the injection to a mixer in 
the transmit chain is derived from a voltage controlled 
oscillator (v.c.o.). This v.c.o. frequency is also divided, or 
mixed to a lower frequency and then divided to a com-
parison frequency, from whence it is routed into a phase 
detector. The other input of the phase detector is a 
reference frequency, derived from a crystal standard, and 
the output from the phase detector is such as to alter the 
v.c.o. to make the comparison frequency exactly equal to, 
and in phase with, the reference frequency. 

Because the phase detector is effectively sampling the 
phase relationships between the two signals at the 
reference frequency, some output at this frequency exists. 
Although extensive filtering is used, it is very difficult to 
prevent some of the comparison frequency signal reaching 
the V.C.o. where it produces sidebands on the v.c.o. output 
at the reference frequency and its harmonics. Although a 
well designed synthesiser can have these sidebands 80dB 
or more down, they can well produce interference in the 
adjacent channel. 

"Clean" signals are very hard to define; what is clean 
for the amateur on Benbecula or South Uist with no local 
activity can be very different for the amateur in London, 
and in recent years this has been made very clear by the 
increase in v.h.f. activity throughout the country. 
Transmitter deficiencies tend to be more noticeable at 
v.hJ. because of the low background noise, weak wanted 
signals, and directional antennas, which make localisation 
of offending splatter more easy. 

The author's contention that maritime radio specifica-
tions are a reasonable point of comparison for h.f. amateur 
equipment is usually challenged on two grounds. These are 
by the manufacturers that the specifications are too tight, 
and by the technically competent users in that they are too 
easy! Certainly, the receiver specifications at h.f. are not 
only easy to meet, with modern technology, but are also 
inadequate for the serious h.f. operator. In terms of 
transmitters, however, things are slightly different. 
Nevertheless, it is generally accepted that the i.m.d. levels 
of h.f. transmitters should be no worse than -25dB on 
each tone of a two tone signal if undue interference is to be 
avoided. However, professional specifications also deter-
mine the amount of energy that can be radiated in the ad-
jacent channel, and here there is some argument as to the 
applicability of such specifications to amateur radio. 
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The amateur service is one in which the 
utilisation is greater at h.f. than for most other services, 
and bearing in mind the narrow bands and ever-increasing 
numbers using them, some diminution of adjacent channel 
radiation is needed. 

Maritime radio specifications require the transmitter to 
be modulated with two tones, the frequencies of which are 
chosen to place all i.p.s more than 200Hz away in the un-
wanted sideband, and more than 3kHz away in the wanted 
side band. The allowable energy distribution is then shown 
in Fig. 4. Unfortunately, the higher order linearity of the 
wide band, solid state final is noticeably worse than that of 
the comparable valved p.a., and thus the higher order i.p.s 
are significantly worse. This explains why careful observa-
tion on the air will show wider signals from stations using 
such p.a. stages. It is, of course, impracticable for the 
amateur to measure his transceiver, and therefore such 
specification limits provide only a standard of comparison, 
but it is not impracticable for manufacturers to design and 
derate sufficiently for clean signals to be obtained. 

Measurements of i.m.d., as stated earlier, are usually 
made with a two-tone signal, and indeed, such measure-
ments are often referred to as "Two-Tone Tests". It is very 
important that the two a.f. signals used are not har-
monically related, as the result of such relationship is likely 
to give an inaccurate answer to any measurements. This is 
because the addition of the two harmonically related 
signals alters the resulting composite waveform by the 
Fourier Synthesis. (This is the reverse process to Fourier 
Analysis, where it can be shown that any complex 
waveform can be produced from a fundamental frequency 
and its various harmonics.) 

Over the years, much has been written about the sup-
pression of key clicks from c. w. transmitters. One of the 
best ways of determining the acceptability or otherwise of 
a transmitter under keyed conditions is by listening, but 
again the marine specification shown in Fig. 5 gives a 
good idea of the acceptable bandwidth occupied, while 
Ref. 3 gives a very good practical discussion of the sub-
ject. 

Broad-band Radiation 
As one moves further away in frequency from the 

transmitted frequency, one moves from looking at adja-
cent channel radiation to broad-band radiation, and it is 
not easy to determine exactly where the dividing line 
actually occurs. Broad-band radiation covers such 
parameters as wide-band noise, harmonics and parasitics, 
in addition to spurious output signals. 

Wide-band noise is a phenomena which has started to 
become important relatively recently, mainly because of 
the introduction of wide-band transmitters. It manifests it-
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Fig. 4: Adjacent channel radiation, 
marine h.f. s.s,b. specification, 2-
tone test with a.f. tones to give all 
i.p.s above +3kHz and below 

-200Hz relative to carrier 

self as a wide noise transmission at some level below the 
transmitted signal, and thus raises the noise level on chan-
nels some distance from that in use. Especially noticeable 
at v.h.f., it is a particular problem with repeaters and such 
co-sited stations. Typically, a good solid-state p.a. might 
have a noise floor some -120dB relative to carrier, which 
for a 25W carrier would be -76dBm (dB relative to ImW 
into 50 ohms). 

If the separation between antennas is such as to give 
40dB loss between antennas, the wide-band noise is then 
received at -116dBm, or about O· 3 microvolts, which 
would raise the noise floor of a good receiver by a 
minimum of IOdB. When the effects of receiver reciprocal 
mixing are taken into account, the real loss in sensitivity 
can be much greater. Unfortunately, a number of home-
brew rigs on 144MHz are quite bad in this respect, and the 
rise in the noise floor when operating 200kHz, and 8km 
away from a station can still be quite high. 

At hJ., the problems are not usually quite so bad. This 
is not because the transmitters are any better, but it is un-
usual to attempt to operate two stations geographically so 
close that the antenna coupling is so low; this is especially 
so since simultaneous operations are almost invariably on 
bands separated by an appreciable portion of an octave, 
and most hJ. transmitters still have tuned valved p.a. 
stages. 
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Fig. 5: Out-of-channel radiation for c.w. 
transmitters keyed at 30 bauds 

marine 
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Whether or not this will continue is debatable with the 
increased number of solid state rigs coming onto the 
market, and it may well be found that where an exhibition 
station could operate transmitters on 3·5, 14 and 21 MHz 
simultaneously with valved transmitters, this becomes 
impossible with solid-state transmitters. 

Harmonic Outputs 
Harmonic radiation is well known. The advent of u.hJ. 

TV has certainly reduced its importance for the UK 
amateur, but those parts of the world with a . v.hJ. low-
band TV service are not so lucky. For many years, the 
standards have been that all harmonics should be -43dB 
with respect to full power, but should not exceed 50mW 
for hJ., and -70dB without exceeding 2·51lW at v.h.f. 
These standards have been varied in some countries, and 
the hJ. requirement is not hard to meet. 

Tightening up on the hJ. requirement for the transmitter 
alone is easier if separate filters are used for each band, as 
in most solid state transmitters, but the basic pi-network 
system will only just about meet this requirement on the 
second harmonic. Since wide-band antennas are not 
generally used by amateurs, this has not proved too much 
of a problem in the past, and where higher harmonic rejec-
tions have been required, such as for combating TVI, a 
low-pass fliter has generally proved adequate. 

Harmonic radiation does not seem to be much of a 
problem for the UK amateur these days-even from 
144MHz, where both the 4th and 5th harmonics fall in the 
u.h.f. TV band. However, the use of a low-pass filter 
cutting off at about 30 to 35MHz is probably still justified, 
insofar as it minimises the danger of harmonic interference 
to broadcast, and p.m.r. and public service (Police, Fire 
and Ambulance) communications in the v.h.f.low band. 

Parasitics 
Parasitic oscillations, as they are more correctly called, 

can be very troublesome. At one stage, 807s and 6146s 
had a very bad name for suffering from them, and the 
QV08-100 was very difficult to cure. Parasitics are 
generally v.h.f. oscillations appearing in hJ. transmitters, 
usually because the anode and grid leads are long enough 
to resonate with valve and stray capacitances to form an 
oscillator. 

The usual method of curing the problem is to place a 
v.hJ. choke in the anode lead, and to load the choke 
resistively to lower the Q of the v.hJ. circuit. Because the 
choke has some reactance at the upper end of the hJ. 
band, there can be an appreciable signal frequency voltage 
appearing across the choke, and the resistors must be 
suitably rated for this power which is then dissipated in 
them. It has been claimed that the use of ferrite beads is 
more effective, but it is interesting to note that the majority 
of transmitter manufacturers stick to resistors and chokes. 

Another very valuable technique in parasitic suppres-
sion is to place a small resistor in series with the grid pin of 
the valve, and another in series with the screen grid pin. 
Values such as 47 ohms are common with valves of the 
6146 variety, with decreasing values for higher powers. 
However, some care needs to be exercised, as there can be 
an appreciable rJ. grid current flow, which means that not 
only is there dissipation in the grid resistor, but con-
siderably more drive is needed. A 6146B at 28MHz has a 
capacitive input reactance of some 400 ohms, and the 30V 
r.m.s. drive needed for full output in AB 1 single tone repre-
sents some 70mA of r.f. grid current, representing about t 
watt of dissipation in the parasitic suppression resistor. As 
class AB 1 stages are generally considered as requiring no 
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drive power, the possibilities of the old cry "I want more 
drive on Ten!" appearing can be quite high. 

Parasitics in valve h.f. transmitters are best checked for 
by running the p.a. stage with no drive, and sufficient bias 
to maintain the anode dissipation within safe limits. The 
tuning and loading capacitors are then varied throughout 
their range while the anode current is carefully monitored; 
special attention being paid to the performance at the max-
ima and minima of the tuning and loading capacitors. This 
test should be repeated on all bands. Occasionally, l.f. 
parasitics occur, usually in the 100 to 300kHz region, and 
these are caused by the use of r.f. chokes of the same 
inductance in anode and grid circuits. One very old, but 
applicable, test is to put a small neon lamp close to the 
anode circuit wiring. 

Parasitics at v.h.f. lead to the lamp glowing with a dis-
tinct purple tinge, while I.f. parasitics lead to a deep red 
colour. In addition, the v.hJ. parasitics cause the 
brightness to vary appreciably as the lamp is moved along 
the wiring, while l.f. parasitics show little change. The use 
of a wide-band (350MHz or more) oscilloscope will show 
up parasitics on a two-tone test, or often on a keyed c.w. 
signal. Alternatively, a wide-band spectrum analyser may 
be used, if available. 

From the above, it may be conjectured that parasitics 
are not a problem with solid-state equipment. Unfor-
tunately, this is not so, and great care is needed when 
building solid-state p.a. stages to avoid parasitics. These 
parasitics may well be of sufficient intensity to destroy 
transistors and thus need to be treated carefully. Es-
pecially at v.hJ., the oscillations can be dependent upon 
the tuning of the stage, while at all frequencies, bypassing 
of supply lines is important, frequently needing a number 
of capacitors to provide. effective decoupling at all frequen-
cies from low audio to several hundred MHz. 

Modern high-gain transistors offer very high 
possibilities of producing oscillations, and it is unfortunate 
that adjustment into a wide-band 50 ohm dummy load is 
often unsatisfactory, as a practical antenna represents a 
good v.s.w.r. (hopefully!) at the working frequency, and a 
rising v.s.w.r. at other frequencies. 

Depending on the feedback impedances of the tran-
sistor, oscillations may occur with certain v.s.w.r. loads, or 
even with the wrong sort of low-pass filter on the output. 
Having built a number of solid-state p.a. stages, the author 
is very dubious about commissioning such a stage without 
a spectrum analyser, although it is readily admitted that 
many people seem to manage it without apparent 
problems. 

Spectrum Analysers 
In this vein, . incidentally, it should be noted that 

although the spectrum analyser is a very powerful tool for 
the equipment designer, its use does not always bring un-
mitigated blessings, as its capacity for revealing that which 
one would rather have hidden is at times embarrassing. 

Varactor multipliers are capable of producing virulent 
spurious outputs if incorrectly tuned. Some years ago, at 
the RSGB Exhibition, the Post Office, as it then was, had 
a demonstration using a spectrum analyser of the 
possibilities obtainable with one of the standard amateur 
designs of the day. 

The results were frightening! Nevertheless, intelligent 
use of simple test equipment can allow such a multiplier to 
be tuned up without too much trouble. Tunnel diode 

continued on page 
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lee Electronics Ltd 

* Rx.150KHz-30MHz. * Tx. 160-1 Om in 9 bands. * AM, FM, CW, LSB, USB, FSK. * 2 x 10 memories in two banks. * Any Tx-Rx split within coverage possible. * Superb Rx-dynamic range up to 100dS. * 1 OOW solid state Tx, 240V or 12V, * Electronic keyer built in. 

• One-touch frequency selection from long wave to short wave with 12 
channels capable direct memory circuitry. (With memory type only). 

• 150kHz to 29.999MHz full coverage high stability dual PLLsystem, 
• Strong for cross modulation. 
• Automatic band pass filter selection. 
• 3 filters for AM reception. 
• 2 steps of AGC ... fast/slow. 

• Timer facility. 
• Back up battery. 

• Narrow band FM reception 
capability. 

• Sinpo coded signal strength meter. 
There are too many features for • Receiver noise blanker circuitry. 
us to give a full list (Noise ER' . 12 kinds of attenuator. 
Blanker, Notch filter, Dial Lock, SPEC\Al Off. . High quality audio sound. • Dimmer control. 
Auto Mic Gain, Scan etc, etc,) ••••••• AC + DC operation. so please contact us for further 
details. FRG7700 £329 £1,295 FRG7700m (with 

-FT1-

-C78-

-C7800-

FM UHF MOBILE 
TRANSCEIVER 
W ell, what can we say about this set? Standard 
Communications pride themselves on being one of 
Japan's leading manufacturers of professional 
VHF/UHF communications equipment with a 
reputation for excellent quality control, so all their 
know-how has gone into making a truly 
remarkable set with all the features anyone could 
need in a mobile unit (come in and see it for 
yourself). 

New Low Price £250 

memories fitted) £409 

70cm -C58-
FM PORTABLE 

This has all the features of the C58 and 
uses the same range of accessories (with 
the exception of the linear amp) so you only 
need buy one set for both units. With 70cm 
getting more popular come in and try one. 

£225.50 inc. VAT 
and carriage. 

400 EDGWARE ROAD, 
LONDON W2 

01-7235521 Tlx298765 
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Please allow up 10 
for delivery 

r!!'t 

2 metre MULTI-MODE 
The C58 has all the features possible on a 
portable rig many of which some mobiles 
don't have. It's optional accessories allow it 
to be used in the car with a power output 
of 25W. Come in and compare this with the 
FT290, you may be glad you did. 

inc. VAT £245.00 and carriage. 

NEARESTTUBE: 
EDGWARE ROAD 

PADDINGTON 

BUSES: 
6,8,16,16A, 

176,616. 
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mllCROUJAVE mODULES ITD 
THEY'RE ALL NEW ••• AND FIRST· CLASS! 
MM2001 MMl144/30-LS MMl144/100-LS MTV435 
RTTYTO TV 
CONVERTER 

NOW WITH EXTRA FACILlTlESI 
- SUITABLE FOR UOSAT 

This converter, MM2001, contains a terminal unit, 
and a microprocessor controlled TV interface. and 
requires only an audio input from a receiver and a 
12 volt DC supply to enable a live display of "ofT-

• pecds: RTTY: 45.5, SO, 75, 100 baud; ASC 11: 
110. 300. 600. ) 200 baud. A printer output 
(Centronies compatible) allows hard copy of 
received signals. This unit is compatible with 
amateur and commerciaJ transmissions. 

WELCOME 

144MHz 30 WAIT 
LINEAR & RX PREAMP 

FEATURES: 
.30 WATTS OUTPUT POWER 
• SUITABLE FOR I OR 3 WATT 

TRANSCEIVERS 
• LINEAR ALL MODE OPERATION 
• STRAIGHT THROUGH MODE 

WHEN TURNED OFF 
• ULTRA LOW NOISE RECEIVE 

PREAMP (3SK88) 
• EQUIPPED WITH RFVOX 
This new product has been developed from our 
highly successful MML 144/25. It IS suitable for 
use with I walt or 3 watt transceivers and the in· 
I?ut level is switch selectable from the front panel. 
Other front panel mounted switches controlling 

ultra low noise receive preamp can both be in· 
dependenLly switched in and out of circuit. In this 

an1 have mobife or base station performance at a 
realistic cost! 

LISTEN TO THE WORW 
WITH A liest Selection 

RECEIVER atronics . LOWEST 
FROM PRICES 

.----MEDIUM WAVE/SHORT WAVE------, 
Trio is a new high class general coverage receiver covering 30 bands between 
150kHz and 30MHz with a PLL synthesiser. Both digital display readout (1 kHz resolu-
tion) and analog display (10kHz resolution) are provided for easy and accurate tuning. 
The R·600 also includes three IF fil ters. RF ATT and tone control, etcto ensure the best 
receiving conditions for each mode 240V AC/12V DC supply. Catronics Price Now 
Only £235 . 

Signal R517 portable, fully tuneable 118 to Signal R528 portable, crystal controlled 
143MHz with proviSion for 3 crystals channels, with scanning. High perfor-
(extra) 1.&;LV sensitivity. Fine Tuning con· mance, pocket size. Only £69.50 + CrySI-
trol, Telescopic aerial. Catronies Price £49. als £2.80 ea. 

MARINE / AMA TEUR (VHF) DAlWA SR11 _ full tuneable coverage of 2m 
SeBrch SR9 fully cove!age + amateur band plus 6 ctannel scanning facility gi.· 
provISion for 11 crystals. FlOe tunmg and ing tune/scan/manual modes of operation. Vari-
Squelch controls. 12Vdc supply. able squelch I'onlrol. l2V d.c. supply. 
EXCEllENT VALUE Bt only £46 Now only £55 + crystals £2.50 eB. 
Belcom AMR217B aUlomatically scans up Lowe OSlO portable, 10 crystal controlled 
to 7 crystal controlled channels with pro· channels automatically scanned. 
vision for 10 additional fixed channels. Rechargeable baneries & charger 
240Vacl12Vdc supply. lncl: 8 channels included. TelescopiC aerial £75 + crystals 
£120. £2.80 ea. 

SYNTHESISED SCAN - AIR/MARINE ETC 
SX200N - The ultimate scanner for 32,000 channels covering 26-88, 10B·1BO, 
3BO·514MHz AM and FM, 16 memory channels, 2 speed scan, 3 squelch modes + 
Digital Clock display. Listen to 10m·7Ocm Amateur, Aircraft, and Marine Bands 240V 
a.c.l12V d.c. supply New version with improved filters etc. All FOR ONLY £264.50 

Additional crystals for above receivers: Airband & Marine, C2.BO; Amateur C2.50. 
All prices include VAT but add carriage: Mains receivers, £5.50; others £1.50 

Mail orders normally dealt with same day. 
Goods may now bII ordered via PRESTEL: use MAlLBOX account 016696701 or pay 
by Barc/aycard, Trustcard, ViSIICard, Acc ..... Eurocard, Master charge, etc.; cash, 

cheque, H.P. or Catronics Credit Card 

CB We carry a full range of CB rigs & accessories. 
W.lkie-Talki •• from £24.60. Mobile. from £84.95. Aak for detail._ 

\..1"0 . COMMUNICATIONS HOUSE. 
(Dept. 287) 20 WALLlNGTON SQUARE, 

WALLlNGTON, SURREY, SM6 8RG. 
Tel 0 1-669670019 a m to 5 30 p m Sat 12 45) Closed lunc h 12 45 - 1 45 

30 

144MHz 100 WAIT 
LINEAR & RX PREAMP 

(AppearaIU as 30 WllII model) 

100 WATTS OUT FOR I OR 3 WATTS INPUT 
ON I«MR • 

FEATURES: 
• 100 WATTS RF 

OUTPUT SUIT ABLE 
FOR I WATT OR 3 
WATT 
TRANSCEIVERS 

• ULTRA LOW 
NOISE RECEIVE 
PREAMP (3SK88) 

• SUPPLIED 
WITH ALL 
CONNECTORS 

• STRAIGHT 
THROUGH MODE 
WHEN TURNED OFF 

This new two stage 144MHz solid-state linear 
amplifier has been introduced as a result of the 

transceivers this unit will prOVide an output of 100 
wallS. 
Several front panel mounted switches controlling 

be 
ultra low-noise receive preamp can both be in-
dependentl)' switched in and out of circuit In this 
way maxImum versatility and Rexibility is 
available to the USer at the fl ick of a switch. Use 
this new a.mplifier with your FT90R, C58, 
TR2300 etc. and have mobile or base station 
performance. . 

·20104 
·20154 
2020 

2033 
·20354 
·20314 

LP- l0 

3Y,·Oigll LE.O. Bench DMM 
3Y,·D igit L.C.D. Bench DMM 
3Y,·Digil LE.D. Bench DMM 
with Microcomputer Interface 
3Y,·Digil L.C.D. Hand DMM 
3Y,·Oigll L.C.O. Hand DMM 
3Y,·Oigil LC.O. Hand OMM 
with Temp. 
10MHz Logic Probe 

435MHz TELEVISION 
TRANSMITIER 

FEATURES: 
.20 WATTS PSP OUTPUT POWER 
.BUB.T IN WAVEFORM:rEST GENERATOR 
• TWO VIDEO INPUTS 
• AERIAL CHANGEOVER FOR 

RX CONVERTER 
• TWO CHANNEL USING PLUG·IN 

CRYSTALS 
!pi: 
two stage 20 watt linear amplifier. The unit will 
accept both colour and monochrome signals, and 

switch allows connection of Je aerial to a suitable 
receive converter when in the receive mode . 
(MMC435/600 - Full Iransmillreceive 
switching is included together with an internaJ 
waverorm test generator which will assist the user 
in adjusting the gain and black. level controls. 

50204 
·81104 
·88104 
·88108 
80008 
8100 

1 Hz-200KHz Function Generator 
100MHz a-Olgll Frequency Meter 
600MHz a·Digll Frequency Meter 
600MH. 9·0igil Frequency Meter 
1 GHz 9-0igit Frequency Mater 
1 OMHz Universal Frequency 
CounlerfTimer 

PSC-e5 600MHz Prescale, 
8005 SMt'tz Sinole Trace Oscilloscope 

• Aloo available In kit lorm. 

Test our low priced test equipment. It 
measures .uP to the best. Compare our 
specs and our prices - no-one can beat our 
price/performance ratio. 
Full colour illustrated * brochure and price list tram: 
BLACK STAR LTD., runG) G)ff 
9a Crown Street, St. Ives, 
Cambs. PE17 4EB 
Tel: 62440. Telex 32339 
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ALAN MARTIN GBZPW 
Power Supply Unit 
Frt3mark Electronics, the Melksham 
based power supply specialists, an-
nounce the introduction of the PSU4, a 
mains supplied power source providing 
a stabilised and regulated 13 ·8V d.c. 
which is capable of running at four 
amps continuously. 

The PSU4 is suitable for powering 
portable or mobile amateur rigs, used 
as base stations, running at up to a 
typical maximum of 10W r.f. out, also 
it is ideal for CB base stations and 
12V radio receivers, tape players and 
amplifiers. 

An electronic current limit circuit 
prevents damage if the output is short 
circuited, also the unit is fitted with 
thermal shutdown to prevent 
overheating and internal r.f. decoupl-
ing. Crowbar overvoltage protection is 
fitted, which monitors the output 
voltage continuously, and shuts the 
unit down if, in the event of regulator 
failure, the output voltage becomes ex-
cessive , thus preventing damage to the 
equipment being powered. Should the 
overvoltage situation be of a transitory 
nature the shutdown will last for ap-
proximately 15 seconds, when the unit 

New from Microwave 
Modules 
Latest expa nsion to the ra nge of r.f. 
related products from Liverpool based 
MM include the MML 144/ 100-LS, 
144M Hz, 12V linear amplifier. This 
unit has been developed to comple-
ment the upsurge in low power 
mobile/ portable equipment. The 
144/ 100-LS incorporates an additional 
stage of amplification before the final, 
allowing the generation of 1 OOW of r.f. 
from input drive levels of 1 and 3W. 
The input level is switch selectable 
(built-in attenuation network) as are 
f.m / s.s.b. modes, pre-amplifier and the 
p.a. itself. 

The integral pre-amplifier uses a 
3SE88 MOSFET which provides a 
useful increase in receiver sensitivity. 
Current price is £145 including VAT 
and an alternative 30W output unit, 
the MML 144/ 30LS, is available at 
£65 including VAT. 

For the 432MHz ORO station the 
MML 432/ 100, 100W linear amplifier 
should also be of some interest. This 
device requires an input of 1 OW'for its 
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will automatically switch back on. Ad-
ditionally, a moving coil meter is 
provided to allow the output current to 
be visually monitored. 

An added bonus with the unit is that 
it can be used as an automatic battery 
charger for 12V batteries with the in-
built voltage regulation circuitry 
preventing overcharging. When used 
as a charger, a 10 amp fuse must be 
connected between the PSU4 and the 
battery, to protect the crowbar shut-
down thyristor. 

Priced at £19 ·95, which includes 
VAT and p&p, the PSU4 is available 
direct from: Fremark Electronics, Unit 
1, Strattons Walk, Melksham, Wiltshire 
SN 12 6LA. Tel: (0225) 705516. 

nominal rated output; supply require-
ments are quoted as 12· 5V nominal at 
20A for 100W. 

A very comprehensive protection 
system has been designed-in and will 
guard against high v.s.w .r., thermal 
(over-temperature) and reverse/ over-
voltage. Visual confirmation is provided 
in respect of shutdown due to v.s.w .r. 
or thermal effects. In the case of high 
V.S.W.r. , greater than 2·5 :1 at the an-
tenna socket, the amplifier will switch 
into a " straighthrough" mode, whilst 
checking for an improvement every 
eight seconds and returning to full 
power if found. The M M L 432/ 100 is 
available at the VAT inclusive price of 
£228·65. 

Into Amateur TV (ATV) yet? The 
MMC 435/600 is a ready-built 435MHz 

Antenna Noise Bridge 
LAR Modules Ltd. announce the in-
troduction of their newly designed 
Antenna Noise Bridge, a simple to use 
and very useful item of test equipment, 
that permits resonance and impedance 
tests to be carried out on antennas, 
feeders, tuned circuits etc. 

Major features of the unit are: fre- . 
quency range 500kHz to 200MHz; im-
pedance measuring range 0 to 2200; 
powered by a 9V (PP3) battery and 
contained within a case measuring 96 
x 85 x 70mm. Connections are via 
two S0239 sockets and the unit 
weighs 260g. 

Priced at £31 ·00, which includes 
VAT, the Antenna Noise Bridge is 
available from dealers or direct (add 
£2.00 p&p) from : LAR Modules Ltd., 
60 Green Road, Leeds LS6 4JP. Tel.: 
(0532) 782224. 

up-converter providing ATV inputs 
when fed from a suitable antenna, to 
an unmodified domestic television 
receiver. Price is £27 ·90 including 
VAT. 

The MTV 435 is a high performance 
ATV transmitting system consisting of 
dual-channel exciter, video modulator 
and two stage 20W linear amplifier. 
Video bandwidth is suitable for both 
colour and monochrome and a test 
waveform generator is built- in. The 
price is £ 149 including VAT. 

Details of these and the remaining 
items within the extensive range of 
products are contained in the 1982 
catalogue, which is available at a post 
inclusive price of £0·40 from : 
Microwave Modules, Brookfield Drive, 
A in tree, Liverpool L9 7AN. Tel: 051 -
5234011. 
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The April 16 Schedule Pevision 
h d G N ·· f 11 .................................................................................... . ..................................................................................... T e Lon on azette otlce In U .................................................................................... . 

••••••••••••••••••••••••••••••••• l1li ................................................... . 

WIRELESS TELEGRAPHY ACT 1949 
To All Holders of Amateur (A) Licences and Amateur (B) Licences 

The Secretary of State for the Home Department hereby gives notice that , as from the date this notice is published, all licences, as amended 
from time to time of the above types currently in force shall be and are hereby varied by the deletion of the Schedule thereto and the substitu-
tion of the following: 

SCHEDULE 
See facing page 

FOOTNOTES 
1. This band is allocated to stations in the amateur service on a secondary basis on condition that they shall not cause interference to 

other servic:es. 
2. This band is shared with other services. 
3. This band is available to amateurs unti l further notice provided that use by the Licensee of any frequency in the band shall cease im-

mediately on the demand of a Government official. 
4 . The type cif transmission known as Radio Teleprinter (RTTY) may not be used in this band. 
5. Use by the Licensee of any frequency in this band shall be only with the prior written consent of the Secretary of State, 
6. This band is not available for use within the area bounded by 53 ° N02E, 55 ° N02E, 53 ° N03W and 55°N03W. 
7. In this band the power must not exceed 10 dBW erp (effective radiated power). 
8 . Use by the Licensee of any frequency in this band shall only be with written consent of the Secretary of State and such consent shall 

indicate the power which may be used, taking into consideration the characteristics of the Licensee's station, 
9. Slow Scan Television may be used in this band. 
10. High Definition Television (A3F, C3F, F3F, G3F) may be used in this band. 
11. Facsimile Transmission (A3C, F3C, G3C) may be used in this band, with a bandwidth not greater than 6 kHz. 
12. The amateur-satellite service also has an allocation in this band. 
13. This band is allocated to stations in the amateur-satellite service on a secondary basis, on condition that they shall not cause inter-

ference to other services. 
14. The amateur-satellite service may operate in this band in accordance with International Radio Regulation 2741, viz : 
Space stations in the amateur-satellite service operating in bands shared with other services shall be fitted with appropriate devices for 
controlling emissions in the event that harmful interference is reported in accordance with the procedure laid down in Article 22 of the 
Radio Regulations. (Administrations authorising such space ' stations shall inform the IFRB and shall ensure that sufficient earth com-
mand stations are established before launch to guarantee that any harmful interference which might be reported can be terminated by 
the authorising administration (see RR 2612).) 
15. The use of the amateur-satellite service in the following bands shall be limited to the direction stated below: 

1260-1270 MHz Earth to Space 
5650-5670 MHz Earth to Space 
5830-5850 MHz Space to Earth 

16. The bands allocated to the amateur service at 3· 5, 7 ·0, 10,1, 14,0, 21 ·0 , and 144 MHz may, in the event of natural disasters, be 
used by non-amateur stations to meet the needs of international emergency communications in the disaster area in accordance with regula-
tions of the Radio Regulatory Department. 

17. Since high intensities of RF radiation may be harmful, the following safety precaution must be taken: in locations to which people 
have access, the power density on transmit must not exceed the limits recommended by the competent authorities. Currently this limit is 
10 mW/cm'. 

18. Data transmission may be used wi thin the frequency bands 144 M Hz and above provided (a) the Station callsign is announced in 
morse or telephony at least once every 15 minutes and (b) emission is contained within the bandwidth normally used for telephony. 

A. DC input power is the total direct current power input to (j) the anode circuit of the valve(s) or (ji) any other device energising the an-
tenna. 

B. As an alternative for R3E and J3E single sideband types of emission, the power shall be determined by the peak envelope power . 
(PEP) under linear operation . 

C. Double Side Band suppressed carrier emissions are permitted within the terms of this licence. 
D. The symbols used to designate the classes of emission have the meaning assigned to them in the Telecommunication Convention. 

They are : 

Amplitude Modulation 
A 1 A Telegraphy by on-off keying without the use of a modulating audio frequency. 
A 1 B Automatic telegraphy by on-off keying, without the use of a modulating audio frequency. 
A2A Telegraphy by on-off keying of an amplitude-modulating audio frequency or frequencies , or by on-off keying of the 

modulated emission. 
A2B 

A3E 
A3C 
H3E 
R3E 
J3E 
A3F/ C3F 

Automatic telegraphy by on-off keying of an amplitude-modulating audio frequency or frequencies , or by on-off keying of 
the modulated emission. 
Telephony, double sideband. 
Facsimile Transmission. 
Telephony using single sideband full carrier, amplitude modulation. 
Telephony, single sideband, reduced carrier. 
Telephony, single sideband, suppressed carrier. 
Slow scan television and high definition television. 

Frequency Modulation 
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Fl A Telegraphy by frequency shift keying without the use of a modulating audio frequency: one of two frequencies being emitted 
at any instant. 

Fl B Automatic telegraphy by frequency shift keying without the use of a modulating audio frequency. Page 34 
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Power Limitations 

Frequency Bands Carrier Power Peak Envelope Classes of Emission 
in MHz Footnote No. supplied to Power supplied (see C and D overleaf) 

the Antenna to Antenna for 
SSB Operation 

1·81 - 1·85 2 
9dBW 15dBW AlA 

1·85 - 2 ·0 2 and 4 

3 ·5 - 3 ·8 2, 9, 11 and 16 A1B 

7 ·0 - 7· 1 9, 11 , 12 and 16 

,10 ·1 - 10· 15 1 and 16 A2A 
20dBW 26dBW 

14 ·0 - 14·25 9, 11, 12 and 16 
A2B 

14·25 - 14·35 9, 11 and 16 

21 ·0 - 21-45 9, 11 , 12 and 16 A3E 
28 ·0 - 29·7 9, 11 and 12 

70 ·025- 70 ·5 1 and 3 16dBW 22 dBW R3E 

144·0 - 146·0 9, 11 , 12, 16 and 18 20dBW 26dBW 

430·0 432·0 1, 6, 7 and 18 See flnote 7 See flnote 7 H3E -

432 ·0 - 435 ·0 1,10and 18 
J3E 

435 ·0 - 438·0 1, 10, 14 and 18 

438 ·0 - 440 ·0 1,10 and 18 20dBW 26dBW F1A 

Maximum DC 
Frequency Bands input power 

in MHz Footnote No. (see A and B overleaf) SSB Operation F1B 

1,240 ·0 - 1,260·0 1, 10,17 and 18 

1,260·0 - 1,270 ·0 1, 14, 15, 17 and 18 . F2A 

1,270·0 - 1,325 ·0 1, 10, 17 and 18 
F2B 

2,300 ·0 - 2,400·0 1,10, 17 and 18 

2,400·0 - 2,450·0 1, 10, 13, 14, 17 and 18 
F3E 

3,400 ·0 - 3,475·0 1, 17 and 18 

5,650 ·0 - 5,670 ·0 1,10, 13,14,15, 17 and 18 150 watts 26dBW G1A 

5,670·0 - 5,680 ·0 1, 10, 17 and 18 

5,755 ·0 - 5,765 ·0 1, 10, 17 and 18 G1B 

5,820·0 - 5,830·0 1, 10,17 and 18 

5,830 ·0 - 5,850 ·0 1,10,13,14, 15,17 and 18 G2A 

10,000 -10,450 1, 10, 17 and 18 

10,450 -10,500 
G2B 

1, 10,13,14, 17 and 18 

24,000 -24,050 8, 10,12,17 and 18 
l' G3E 

24,050 -24,250 1, 8, 10, 17 and 18 

2,350·0 - 2,400 ·0 1, 5, 13, 17 and 18 
25 watts mean K1A L2A 

10,050 -10,450 1, 5, 17 and 18 power and 2·5 kilowatts K2A L3E 
peak power K3E M2A 

5,755·0 - 5,765 ·0 1, 5, 13, 17 and 18 Q2A V2A 
5,820 ·0 - 5,850 ·0 
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F2A Telegraphy by on-off keying of a frequency modulating audio frequency or frequencies, or by on-off keying of a frequency 
modulated emission. 

F2 B Automatic telegraphy by on-off keying of a frequency modulating audio frequency or frequencies, or by on-off key ing of a 
frequency modulated emission . 

F3E Telephony. 
F3C Facsimile Transm ission. 
F3F Slow Scan Television and high definition television. 

Phase Modulation 
G 1 A Telegraphy by phase shift keying without the use of a modulating audio frequency. 
G 1 B Automatic telegraphy by phase shift keying without the use of a modulating audio frequency. 
G2A Telegraphy by on-off keying of a phase-modulating audio frequency or frequencies, or by on-off keying of the phase-

modulated emission. 
G2B 

G3E 
G3C 
G3F 

Automatic telegraphy by on-off keying of a phase-modulating audio frequency or frequencies, or by on-off keying of the phase-
modulated emission. 
Telephony. 
Facsimile Transmission. 
Slow Scan television and high definition television. 

Pulse Modulation 
K 1 A Telegraphy by on-off keying of a pulsed carrier without the use of a modulating audio frequency. 
K2A Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed carrier 

-the audio frequency or frequencies modulating the amplitude of the pulses. 
L2A Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed carrier 

-the audio frequency or frequencies modulating the width (or duration) of the pulses. 
K3E Telephony, amplitude modulated pulses. 
L3E Telephony, width (or duration) modulated pulses. 
M2A Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed carrier 

-the audio frequency or frequencies modulating the position or phase of the pulses. 
Q2A Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed carrier 

-the audio frequency or frequencies modulating the angle of the carrier during the pulses. 
V2A Telegraphy by on-off keying of a modulating frequency or frequencies or by on-off keying of a modulated pulsed carrier 

-which is a combination of the foregoing, or is produced by other means. 

CLASSIFICATION OF EMISSIONS 
Basic Characteristics 

The basic characteristics of a radio emission are described by three symbols as follows: 
(i) first symbol-type of modulation of the main carrier. 

(ii) second symbol-nature of Signal(s) modulating the main carrier. 
(iii) third symbol-type of information to be transmitted. 

INTERPRETATION 
(i) Carrier Power of a Radio Transmission. The average power supplied to the antenna from a transmitter during one radio frequency 

cycle under conditions of no modu lation. This interpretation does not apply to pulse modulated emissions. 
(ii) Peak Envelope Power of a Radio Transmitter. The average power supplied to the antenna by a transmitter during one radio fre-

quency cycle at the highest crest of the modulation envelope, taken under conditions of normal operation . 
(iii) Effective Radiated Power (e.r.p.) (in a given direction) : The product of the power supplied to the antenna and its gain relative to a 

half-wave dipole in a given direction. 

EXCEPTING THAT HOLDERS OF AMATEUR (B) LICENCES ARE NOT PERMITTED THE USE OF RADIO FREQUENCIES BELOW 144 MHz 
ORTHE USE OFA1A,A1 B, A2A, A2B, F1A, F1B, F2A, F2B, G1A, G1B, G2A, G2B, K1A, K2A, L2A, M2A, Q2A andV2ATRANSMISSIONS. 

W. J. A. Innes, on behalf of the Secretary of State for the Home Department. 
Dated this 19th Day of March 1982. 

The April 16 SchecJule Pevision 
............................................................................... -.................. . .................................................................................................... A ..................................................................................................... .................................................................................................... n .................................................................................................... .................................................................................................... 
The above schedule replaces that published 
jn the London Gazette of 12 February, 
1982. Comparing this latest schedule with 
the U K Amateur Licence as it existed prior 
to February 12, the following appear to be 
the main changes: 

1. Power limitations on most bands are 
now stated in terms of Carrier Power and 
Peak Envelope Power, and given in dBW, 
that is level in decibels relative to a watt. 
Approximate conversions from dBW . to 
watts are as follows : 
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9dBW = 8W 
15dBW = 32W 
16dBW=40W 

20dBW= 100W 
22dBW= 160W 
26dBW = 400W 

2. Classes of Emi,Ssion are given in the new 
international code. See All Change!, page 
24 of our August 1981 issue for full details. 
3. The spot aeronautical frequencies in the 
144 ·0-146 ·OM Hz band have been 
deleted. 
4. Facsimile transmission now has a 
bandwidth limit of 6kHz imposed. 
5. The band 1·8-1·81 MHz has been lost to 
amateurs, but 1·81-2·0MHz is now shared 

Analysis by G3GSR 
on an equal footing with other users, rather 
than the amateurs being secondary users 
as before. 
6. A new band 10· 1-10· 15MHz has been 
allocated to amateurs on a secondary.user 
basis. 
7. Amateur satellite communications have 
new frequency allocations under certain 
restrictions in the 1260·0-1270 ·0 , 
2400 ·0-2450·0 , 5650·0-5670 · 0 , 
5830 ·0-5850·0 and 10450-10500MHz 
bands. 

Continued opposite. 
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TRANSMITTER 
PARAMETERS-J 

from page 28 

amplifiers are not very common these days, and this is 
perhaps a better thing than many people realise, in view of 
the ability of a simple tunnel diode amplifier to oscillate at 
five frequencies at once, all the way from 25Hz to 
3·5GHz! 

Tra nsverters 
Spurious outputs are problems that are generally 

avoided by the average amateur. The occasional transver-
ter design has problems which are caused purely by 
ignorance. For example, consider a transverter from 
3·5MHz to I· SMHz. If a 5· 5MHz crystal is used, then an 
input frequency of 3 ·5MHz will produce an output fre-
quency of 2MHz and an input of 3· 7MHz will produce an 
output of I·SMHz. Simultaneously, the mixing process 
will produce an output from (2 x 3·5) - 5·5, which is 
1·5MHz, becoming (2 x 3·7) - 5·5, which is 1·9MHz. 
Thus a signal is produced which moves in the opposite 
direction to the wanted signal as the input frequency is 
varied, and cannot be removed by means of tuned circuits. 
A similar effect appears on 144MHz transverters from 
2SMHz, wherein (2 x 116) - (3 x 29) gives an output on 
145MHz for the spurious, and 145MHz for the wanted 
signal. 

Fortunately, because of the high order of the spurious, 
provided the mixer is not overdriven, it is possible to keep 
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IfS AtJroHlfTf-
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the spurious at a suitably low level. Nevertheless, the well 
sited high power 144MHz station may well put out one or 
two spurii of this nature which are detectable for some dis-
tance, and it should be realised that such do exist and can 
cause trouble. 

Ideally, a station running full legal power on 144MHz 
should have such spurii attenuated by a minimum of 
70dB, and even this will mean the spurii are at a power of 
40 microwatts. Naturally, there is no point in suppressing 
such spurii below the wide-band noise floor of the 
transmitter, but they should be as low as possible if they 
are not to cause annoyance to other local operators. 

This article may seem to be over-critical of the solid-
state p.a., and no apology is made for this. Wide-band 
solid-state p.a. stages are generally less efficient in con-
verting d.c. to rJ., and can be much more difficult to tame 
and keep clean than valved p.a. stages. They have their 
own difficulties in design, but provided the problems are 
realised and taken note of, very good transmitters are 
possible. The lengths necessary to obtain really good i.m.d. 
performance are justified in terms of pollution of the r.f. 
spectrum, but generally lead to too high a cost to be at-
tractive to the amateur. The advent of power m.o.s. 
devices capable of handling rJ. powers produces a dif-
ferent set of problems, but generally show promise of per-
formance better than that available from present-day 
bipolar techniques. The Polar Loop system of s.s.b. 
generation promises solid-state transmitters of a 
cleanliness not previously thought possible, and this is all 
to the good. 

The aim has been to bring home to the average reader 
some of the parameters of h.r. and v.h.r. transmitters that 
are important in minimising interference to other users, 
and to give some idea of how the measurements are made, 
and the levels that should be looked for. • 

8. The upper limit of the 70MHz band has 
been lowered to 70·5MHz. Other condi-
tions remain unchanged. 

available to the amateur service. wording of the final paragraph of the 
Gazette announcement precludes (8) 
Licensees from using RTTY or data 
transmission. We understand that this was 
not the intention of the Home Office. 

9. The various s.s.b. modes of emission can 
now be used in the 430·0-432 ·0MHz 
band, as well as in the remainder of this 
band from 432 ·0 up to 440·0MHz. 
10. The former band 1215·0-1325·0MHz 
is now limited to 1240·0-1325·0MHz. The 
sections in which high-definition television 
can be used are changed. 
11. Two segments of the band 
5650 ·0-5680 ·0MHz are no longer 
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12. A footnote on safety precautions at 
microwaves has been added. 

Discussions between the Home Office 
and the RSGB are continuing, in an effort to 
produce a simplified and more easily un-
derstood form of schedule, and to over-
come certain problems relating to the 
Amateur (B) Licence. Because of the way in 
which the new emission codes are drawn 
up (there is no distinction between Morse 
code and other telegraph codes), the 

Rather more esoteric is the lack of any 
emission code permitting the amateur to 
transmit composite vision and sound 
signals when using high-definition tele-
vision. 

It is hoped that the simplified schedule 
may be ready later in 1982, possibly as part 
of a revised amateur licence. 
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Rad\O SPECIAL PRODUCT REPORT 

IRIO/IIIIOOO 
TS-530S 

H f TRANSCEIVER 
The TS-530S was purchased to be the author's main h,f , rig 
after much consideration of all the alternative equipments 
and their relative prices and capabilities. 

The 530 is a single-conversion transceiver. In transmis-
sion, an s.s.b. signal generated at 8·83MHz is mixed with 
the phase-locked-loop local oscillator output to produce the 
final transmission frequency. The circuitry is hybrid, using 
valves in the driver (12 BY7 A) and final stage power amplifier 
(6146Bs). The p.1.1. circuit generates a heterodyne frequency 
for each band and a counter reference signal from a single 
crystal oscillator (1 OM Hz) . The 530 incorporates an Lf. shift 
circuit, vox, c.w. with semi-break-in and sidetone, speech 
processing, noise blanker, crystal calibrator, etc. 

At a current price of around £530 including VAT, it ap-
pears to be good value for a transceiver covering all the 
amateur bands from 1 ·8 to 28MHz including the three new 
WARC bands, requiring only the purchase of a microphone, 
and a suitable antenna to go straight on the air. 

The accessories provided with the rig are as follows: In-
struction manual, speaker jack-plug, 7 -pin DI N plug, spare 
4A fuse and two plastics extension feet , which can be fitted 
to tilt the front panel upwards. It is highly recommended that 
owners contemplating their own servicing, or modifications, 
when the warranty has expired, should purchase a copy of 
the TS-530 Workshop Manual at £10 including VAT and 
postage, as the instruction manual mainly refers to the 
operation of the transceiver rather than to detailed descrip-
tions of the circuits involved. 

Optional accessories available include analogue v.f.o., 
digital v.f.o., a.t .u. with s.w.r./power meter and antenna 
selector switch, external speaker with built-in audio filter, 
linear amplifier, 1·8kHz s.s.b. filter and 500Hz and 270Hz 
C.w. filters. 

The 530 is finished in two-tone silver grey, with a light 
cabinet and dark front panel. The cabinet can be removed in 
two halves, i.e. upper and lower, to provide access to the in-
ternal wiring above and below chassis level. A carrying han-
dle is fitted at one end with additiona l feet at the opposite 
end so that the rig can be safely stood on one end for .tests, 
servicing, etc. A speaker is built in to the top of the cabinet, 
and a very quiet fan is used to cool the r.f. output stage. 

The photographs show that the front panel controls are 
neatly laid out and are easy to use. The operating frequency 
is indicated on a digital display with a resolution to 100Hz, 
and an analogue scale on the main tun ing knob is graduated 
at 1 kHz intervals. The internal v.f.o. allows the main tuning 
to cover 500kHz sections with an additional 50kHz both 
above and below obtainable by tuning to the extremes of the 
dial. 

A multi-function meter is fitted wh ich has the following 
capabilities : 1. "s" units to 40dB over S9 on receive. 2. 
ALC-monitors r.f. feedback from TX final. 3. lP-monitors 

36 

anode current in TX final. 4. RF-monitors relative r.f. output 
power. 5. HV-monitors d.c. volts on TX final. 

The i.f. shift is noteworthy, being Trio's method of tuning 
out interfering signals close to the wanted signal by moving 
the i.f. bandpass about the centre frequency by ± 1 ·2kHz. 
This is controlled from the front panel. An r:f. attenuator 
(20dB) is also controlled from the front panel as is the built-
in vox and a.f. speech processor. RIT and XIT (Receiver and 
Transmitter Incremental Tune) are provided, as is a variable 
noise blanker. 

The rear panel carries the cooling fan for the TX final 
6146Bs, the r.f. volts control (to set relative readings on the 
meter), and the bias control to adjust the standing current 
through the TX final valves. A switch is provided to turn off 
the screen grid d.c. volts during neutralisation of the TX final, 
required whenever the 6146s are changed. A key jack 
socket, anti-vox control , speaker jack, external v.f.o. connec-
tor, a remote connector for control of a linear amplifier, and 
finally a mains voltage selector giving options of 220 or 
240V a.c. complete the rear panel features. Other supply 
voltages are catered for by internal straps on the mains 
transformer. Certain adjustments are accessible through 
small holes in the bottom of the cabinet. These are side-tone 
level adjust, standard oscillator adjust, carrier adjust (USB, 
LSB , CWT), Lf. shift adjust. The CWT control is used to adjust an 
800Hz c.w . offset. 

Transmitter Tests 
The r.f. output power obtained on each band, using the 

test set-up shown in Fig. 1, is given in the table. The d.c. to 
r.f. conversion efficiency of the output pair of 6146Bs was 
typically 69 per cent. The final stage h.t. supply, measured 
on the front panel meter, was 900V at switch-on, before the 
valves warmed up. After warm-up, with 60mA standing 
current, the supply was 850V, falling to 775V on c.w. full 
power key down (250mA). This represents a 9 per cent drop, 
which is extremely good from a relatively small power 
transformer, which is also used to supply 100V a.c. to the 
cooling fan . 

Using the same test set-up, a check was made on the ac-
curacy with which the transmit frequency could be set, using 
the TS-530's digital display. Because the least significant 
digit is 100Hz, this is in some ways only a test of the 
operator's ability to judge the mid-point of the range over 
which each final digit is lit. However, it was found that a 
repeatable reset accuracy of at worst about 50Hz could be 
achieved. 

Replacing the frequency counter in Fig. 1 by a spectrum 
analyser, checks were made for harmonic and spurious out-
puts, and again the results are shown in the table. No spurii 
were observed above 70MHz. 

Practical Wireless, July 1982 

www.americanradiohistory.com



$ TRID/IINIOOD 
TS-530S 

Receiver Tests 
The test set-up of Fig. 2 was used to produce the sen-

sitivity figures shown in the table. As an interesting test, the 
signal generator level was reduced until the carrier was just 
copyable above the basic receiver noise to simulate a very 
weak c.w. station .(on 21·2MHz). The level was found 
to be O·035IlV, i.e. -136 ·3dBm, indicating exceptional sen-

Practical Wireless, July 1982 

The photographs above show the internal 
layout of the transceiver, viewed from 

above (left) and below (right) 

sitivity. Selectivity measurements at 3 ·7 M Hz using the 
same arrangement, tuning the generator across the receiver 
passband, produced a figure significantly narrower than that 
specified by the manufacturer, possibly due to different 
measurement techniques. 

The workshop manual describes the adjustment 
procedure for the "S" meter circuit, involving two pre-set 
potentiometers. It specifies that S9 should be achieved with 
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a signal generator input of 40dBIlV, i.e. lOOIlV. The actual 
value measured of 941lV is very close, and at 14·175MHz 
the " S" meter reading was only 2dB high. 

A useful check for owners not having access to an ac-
curate signal generator, but nevertheless wishing to form an 
idea of the continuing performance of their receiver, is to use 
the internal calibration oscillator as a generator, keeping a 
note of the " S" meter readings for each band. The r.f. gain 
control should be set to maximum, the DRIVE control peaked, 
and the r.f. attenuator switched out. Using this technique, 
readi'ngs between 7 and 9 were obtained on the various 
bands. 

The residual noise level was measured with the antenna 
socket terminated in 50n, and the r.f. and a.f. gain controls 
at maximum. This was found to be 200mW at the rear-panel 
loudspeaker jack, and 50llW at the headphone socket (a 
series limiting resistor is included in the wiring to the 
headphone socket) . Investigation revealed this noise to be 
coming from the r.f. stage of the rece iver, though it should 
be borne in mind that it is a relative thing, since a c.w. signal 
of 0 ·0351lV can be copied at maximum gain settings. 

Using a similar test set-up (i.e. input terminated in 50n). 
the TS-530' was slowly tuned through the full frequency 
range covered , keeping the DRIVE control peaked at all times. 
Ne internal spurii capable of moving the " S" meter needle 
were found. Very weak signals were heard at 1 0 , 20 and 
30M Hz, just above the noise level , obviously originating 
from the 1 OM Hz standard oscill.ator used in the p.1.1. circuit. 
These signals correspond to an input signal level around 
0 ·05IlV, and were not considered detrimental as they all lay 
outside amateur bands. 

Impressions 
The TX-530S is mechanically strong, with no trace of 

cabinet flexing. The front panel is diecast and is extremely 
rigid , the rear panel is of heavier gauge than the main 
cabinet and is also very strong for its purpose. The cooling 
fan runs slowly and quietly. 

On removing the top cover, the first impression was that it 
looked a bit untidy and cluttered, with connecting wires 
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everywhere. This may be because the writer has become 
used to seeing vertical plug-in boards with interconnecting 
cables running beneath them, generally out of sight. Having 
said that, it is felt that more thought could have gone into 
tidying up the connecting cables by greater use of lacing, 
cable-ties or spiral plastics cable-wrap. 

The plug and socket connections however do make a very . 
solid connection, and it is thought that very little trouble 
should stem from them once a check has been made that 
they are all firmly seated. 

The front panel controls all function easily, smoothly and 
well . The noise blanker is effective on ignition type noise but 
excessive setting of the threshold level control should be 
avoided as this causes severe problems at 
night on frequency bands up to 7 M Hz. 

The VOX and the associated anti-trip work well, the only 
criticism being that the antenna change-over relay is a bit 
noisy in operation. The a.g.c. is completely satisfactory, with 
well-chosen time constants for the fast and slow alter-
natives. It is also useful to have the option of switching off 
the a.g.c. entirely if required, e.g. on very weak signals. 

The c.w . sidetone level is affected by the setting of the AF 
GAIN control. This is annoying as the positions of RF and AF 
GAIN controls vary a lot according to the band in use, time of 
day, etc. It would be better if the sidetone level remained 
fixed once the associated pre-set has been adjusted to a 
satisfactory level. 

When good-quality headphones, such as stereo types 
with their extended bass response , are used, a low-level 
mains hum is discernible. This is not apparent on the built-in 
speaker. 

The a.f. speech processing seems to have little effect on 
the lower bands, although OX stations on the higher fre-
quencies seem to prefer its use. Speech quality reports are 
very good, and checks made with G4LQO, also using a 
TS- 530S, yielded useful information regarding operation 
with different types of microphone, which generally seemed 
to favour toe use of fairly high-impedance mics (around 
15kn) rather than low- impedance (around 500n). 
Microphones tested included a Shure 4440 (switchable 
high/Iow), Shure 401A (Iow) and Trio MC30S (Iow) . The 
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MC30S is the type normally supplied for use with the 
TS-530S, though the handbook specifies that any input 
impedance from 500n to 50kn will suit this transceiver. It 
does stress that microphones having an output level greater 
than -50dS to - 60dS should be attenuated to allow correct 
operation of the a.Lc. and compression, All the above tests 
were carried out at the recommended half-way position of 
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Metfir 
r.eg.din!;l 
:.; .8 Jj',' 
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+ 20j:1 B, 
+.30dB 
+40dH{., 

the mic gain control, with the processor off, 
Reports on the c.w. note and keying characteristics are 

also good, as one would expect from a transceiver in this 
price range, but it should be noted that the keying line is at 
-65V, which could damage some electronic keyers. 

continued on page 
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Computer Experiment-
Phase 11 
Jonathan Marks, producer of Radio 
Nederland Media Network, has 
provided further details of thei r on-
going " on-air" computer experiments. 

Results of the second test, on 28 
January 1982, are still being processed 
but data from the first test has revealed 
useful information. Over 76% of suc-
cessful participants are located within 
a " single hop" of one of the three 
transmitter station sites (main centre 
Lopik in the Netherlands, relays are 
located on the islands of Madagascar 
and Bonaire, Dutch Antilles) . 

The traditional " simple" theory of 
the ionosphere acting as a mrrror for 
broadcast s.w . signals is shown to be 
inappropriate (inadequate) when digital 
information is being passed. Phase 
changes of the signal occur due to 
reflection from different layers within 
the ionosphere, resulting in corrupted 
data and. the failure of the computer to 
load the received information . 

Radio Nederland has developed, in 
conjunction with contributors to their 
HOB BYSCOOP programme, a stan-
dard code for use w ith machines using 
BASIC. 

The user first loads a translation 
program into his home computer and 
can then compile programs using the 
HOBBYSCOOP BASIC-CODE, storing 
on cassette or floppy disc in the usual 
manner. At the time of writing, 13 
machines can use this code system, in-
cluding Apple, NASCOM, PET, TRS-80 
model 1, Level 11 or III and VIC-20. Un-
fortunately, the ZX-81 is not compat-
ible because of insufficient capacity. 

The HOBBYSCOOP CODE is 
designed so that the computer will 
read the entire program withou t 
aborting should it fail to read a portion 
of the data being fed in. In most cases 
the result will be the printing of an in-
correct character in the listing, which 
generally can be corrected by the user. 

Further deta ils of the HOBBYSCOPE 
CODE and information on future broad-
cast experiments are available, in 
return for 1 I RC (obtainable from main 
post offices), from: Jonathan Marks, 
Producer Media Network, English Sec-
tion, Radio Nederland Wereldomroep, 
p.a . Box 222, 1200JG Hilversum, 
Netherlands. 
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New Microwave Beacon 
A new microwave beacon GB3NWK, 
transm itting on 1296·81 MHz, became 
operational on 7 March , 1982. Located 
at Chel sfi eld, near Orpington, Kent, it is 
loca ted on the site previously occupied 
by th e 432MHz (70cm) repeater 
GB3NK, which is 160m above sea 
level. GB3NK moved to Wrotham in 
1980. 

General specifications of GB3NWK 
are as fo llows : the beacon emits 80W 
e. r.p. (4W drive) using a single 15 over 
15 slot-fed Vagi mounted 6 · 1 m above 
groun d level and beaming WNW. It is . 
planned to reposition the antenna 11 m 
a.g.I., together with an additional an-
tenna beamed in another direct ion. The 
beacon keyer generates the following 
call " GB3NWK AL51 B Chelsfield " 
every 40 seconds; further plans exist to 
upgrade the keyer unit, employing a 
microprocessor system whi ch will 
allow varied sending sequence and the 
possibility of RTTY information to be 
sent. 

The beacon keeper Alan Grove 
. G8BJG, QTHR, would welcome all 

reception reports and would like to 
thark Wood and Douglas, Quartslab 
Marketing Ltd ., G8CIU, G4GLN , 
G8Cn, G4EGU, . G3TAA. G8JNZ and 
G8GGP for their invaluable support 
and also many thanks to Jerry Wing for 
his generous help in supplying the 
group with accommodation for the 
beacon. 

Vintage Servicing 
Douglas Byrne G3KPO of the National 
Wireless Museum at Arlington House, 
Ryde, IOW, has informed me that he 
has now available a very large collec-
tion of old service sheets, manuals and 
technical literature. The gen also deals 
with tape recorders and TV sets going 
back to the days before the arrival of 
transistors and Lc.s. Should any reader 
be searching for information on a piece 
of antique equipment they may contact 
Douglas by ringing him on Ryde 
62513. This service is absolutely free . 

Equipment Stolen from Gemini Communications 
Last month in News I mentioned the burglary at Gemini Communications, below is 
a list of serial numbers and other details of the stolen equipment. 
MAKE MODEL SER. No. COMMENTS 
Yaesu FRG-7 G330405 No mic. No power lead. No 

Sommerkamp FT-780 

FT-207 
FT-208 
FT-708 
FT-725 
FRT-7700 
FT-277ZD 
FT-227RA 
FT-202 
FP-12 
MT-155 

TS-788DX 
FT-207 

1 E020256 

01093626 
1H032693 
1 F020906 
09050079 
1K041686 
OD100821;) 
IF250131 
??? 
??? 
??? 

??? 
??? 

instructions. 
No mic. No power lead. No 
instructions. 
No cover for box. No instructions. 
No cover for box. No instructions. 
No cover for box. 
No box/mic/lead/mobile mount. 
No box. 
FM Mk Ill. No mic. No mains lead. 
No mic. No d.c. lead. 
No NiCads. 3 channels only. 
Complete. 
Marine transceiver, 2 channels 
fitted. No box. No manual. No 
mobile mount. 
Complete. 
No manual. Faulty internal mic. Very 
dim I.e.d. display. No charger. 

FT-767DX??? No power lead. 
FT-902DM??? No mains lead/ box/manual/d.c. lead. 

Sun 
Sensound 

402 ??? CB transceiver. No mic. 
Auto-scanning receiver. VH F, 10 channels. No charger/ xtals. 

Any information should be sent to 
Bolton CID at Midd!e Hulton station or 
to Gemini Communications. 

More News on page 57 
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Itages 
In all the examples of calculating potentials in series 
resistance circuits in last month's issue, the "DV" reference 
point was always part of the circuit in which we were in-
terested. This will not always be the case. See Fig. 2.1 for 
an example of this. 

R3 
2k 

RI 
lk A 

I" R4 1.6V lk 
R2 
2k B 

R5 
lk 

Fig. 2.1 

Suppose we wish to know the potentials at "A" and "B" 
(with respect to earth, as this is the obvious reference 
point). The series circuit R3, R4 and R5 does not include 
the reference point. We know that there is 6V across this 
circuit so we can work out the voltages across each of the 
resistors: 

To find the potentials at "A" and "B" we first have to 
find the potential at the top end of R3 and the potential at 
the bottom of R5. We can do this by looking at the series 
circuit which does include the reference point. The voltage 
across the circuit is the same 6V as before. Voltages 
across RI and R2 can be calculated: 

So the potential of the top line of the whole circuit is 
-2V and the potential of the bottom line is +4V. 
Using this information: 

Potential at "A" = -2 + VR3 = -2 + 3 = +lV 
Potential at "B" = +4 - VR5 = +4 - 1·5 = +2·5V 
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Fortunately, we are not usually faced with such a 
problem in practice. The 6V battery and the RI, R2, earth 
part of the circuit would be incorporated in the equip-
ment's power supply and the top and bottom lines of the 
circuit would normally be labelled -2V and +4V respec-
tively, but this example has shown how to proceed if things 
are not so straightforward. 

Resistors in Parallel 
As any text book on basic electricity will tell you, the 

general formula for the total resistance (Rt) of n resistors 
connected in parallel is: 

1 1 1 1 1 
Rt = RI + R2 + R3 + ..... Rn 
This is a rather cumbersome formula to use if you do 

not possess one of the better types of calculator and it is 
well worth knowing the two cases in which its use can be 
avoided: 

(i) When all the resistors are of the same value say (Rx), 
the formula simplifies to Rt = Rnx 

(ii) When there are only two resistors in parallel (say RI 
and R2), the formula simplifies to 

Rt = RI x R2 usually remembered as "product over 
RI + R2 

sum". 
Another hint which is useful to remember as a quick 

'Check on your working is that the total resistance will 
always be lower than that of the lowest value resistor in 
the parallel network. 

In a circuit comprising resistors all connected in 
parallel, there can only be one voltage to measure. See Fig. 
2.2. Whatever source of e.m.f. is connected to "X" and 
"Y", the potential at the top ends of all the resistors will be 

Fig. 2.2 

the same (that of "X") and the potential at the bottom 
ends will also be the same (that of "Y"). It is only where 
such an arrangement of resistors is part of a more complex 
circuit that calculation of this single voltage needs to be 
considered. 
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Resistors in Series/Parallel Arrangements 
If we wish to calculate the potentials at " A" and "B" of 

Fig. 2.3, we must first reduce the parallel networks (R2, 
R3) and (R4, R5, R6) to equivalent single resistors and so 
produce an equivalent circuit comprising only resistors in 
series. 

Fig. 2.3 

RI 
lk 

A 

i9V R2 R3 
I 3k3 ro 8 

R4 RS R6 
lk8 lk8 lk8 

..L 

Resistor R2 in parallel with R3, using the simplified for-
mula·of case (ii), reduces to : 

Rx = R2 x R3 3·3 x 2-·2 1.32kO (n.b. this is less 
R2 + R3 5·5 

than the 2·2kO, so it looks reasonable.) 
Resistors R4, R5 and R6 in parallel, using the simplified 

formula of case (i), reduces to: 
Ry = 138 = 0·6kO = 6000 

Now we can use the equivalent circuit of Fig. 2.4: 

... 
I 
19V 
I 

0jO 

RI 
1000 

Rx 
1320 

Ry 
600 

Fig. 2.4 

+---o,A 

+---08 

Total resistance = 1000 + l320 + 600 = 29200 
1000 VRl = 2920 x 9 = 3·08V 

The top end of RI is at a potential of +9V (the battery 
voltage), so the potential at "A" = +9 - 3 ·08 = 5·92V 

x 9= 1·85V 
So the potential at "B" = 0 + 1· 85 = + 1.85V 

The example of Fig. 2.5 is more difficult. Point "D" is 
not one of the main junctions of the parallel networks. 
However, we can find the potentials at " A" , " B" and "e" 

A 
RI R2 

4k7 lk5 

8 
R3 R4 R5 

T 3k9 3k9 3k9 

p5V c 
R6 R7 R8 
10k 6k8 lk 

o 
R9 

2k2 

.!. 
Fig. 2.5 
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using the method of the previous example, then find the 
potential at " D" by considering the series sub-circuit be-
tween "e" and earth (R8, R9). 

Resistor RI in parallel with R2 reduces to: 
Rx Rl x R2 4·7 x l·5=1·137kO=Il370 

RI + R2 6·2 
R3, R4, R5 in parallel = Ry = 1.:2. = 1· 3kO = 13000 

3 
Between "e" and earth, we have R6, R 7 and (R8 + R9) in 
parallel = Rz. This time we have to use the big general 
formula: 

1 1 1 I Rz = TO + 6-8 + J:2 = 0·1 + 0·147 + 0·3125 
= 0·5595 

1 Therefore, Rz = 0.5595 = I· 787kO = 1787Q 

(n.b. The value of Rz is less than the 3· 2kO, so it looks 
reasonable.) 
The equivalent circuit is now that of Fig. 2.6. 

!'!YRM5441 
A Fig. 2.6 

-1-
i1 5V 

Rx 
1137 

Ry 
1300 

Rz 
1787 

8 

C 

Potential at " A " = -15V (battery voltage) 
Total resistance = Rx + Ry + Rz 

= 1137 - 1300 + 1787 
= 42240 

VR = 1137 x 15=4·04V 
x 4224 

Therefore, potential at " B" = -IS + 4·04 = -lO·96V 
1787 3 VRz= 4224 x 15 = 6· 5V 

Therefore, potential at "e" = 0 -6·35 = -6·35V 
To find the potential at " D", see the sub-circuit of R8 

and R9 in Fig. 2.7 : 
-6·35V c 

R8 
lk 

+----00 
R9 
2k2 

Fig. 2.7 

Total resistance between "e" and earth = 3·2kO 
VR9 =1:1 x 6·35 = 4·37V 3·2 

Therefore, potential at "D" = 0 -4·37 = -4·37V 

+6V 

3k3 3k3 3k3 

A 

3k3 

5k 10k 8 

4k7 

c 
6k8 lk2 

-3V 

Fig. 2.8 
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.Now here is an example for you to try for yourself. In 
Fig. 2.8, the top and bottom line potentials are quoted with 
respect to chassis (earth) as is usual. Calculate the poten-
tials of points "A", "B" and "C" with respect to chassis. A 
full solution will be given in next month's issue. 

Effects of Meter Resistance 
When we connect a meter to a circuit to make our 

voltage measurements, we immediately modify the circuit 
because our meter itself is a resistor and we may have to 
take this into account in estimating our voltages. 

So if you did the experiment suggested last month and 
obtained results you didn't expect, meter resistance could 
be the reason. Another explanation might be the tolerance 
of resistor marked values. A resistor without a fourth 
colour band has a tolerance of only ±20 per cent. This 
means a "good" Ikn resistor -could have an actual 
resistance of anything between 800 and 1200 ohms. 

The resistance of a moving-coil type meter can be 
calculated from the formula: 

meter resistance = sensitivity x full-scale deflection, 
where full-scale deflection means the maximum voltage on 
the scale for the range in use. 

The sensitivity is a constant for any particular meter 
and should be quoted on the meter scale. Its units are 
ohms-per-volt. A good meter will have a sensitivity of 
20000 ohms-per-volt or more. A cheap meter will 
probably have a sensitivity of 2000n/V or less. 

If the sensitivity is not quoted on your meter, it can be 
calculated. Generally the reciprocal of the lowest d.c. 
ciJrrent range gives you the ohms-per-volt. For example, 
the writer's personal meter has a lowest current range of 

Nextmonth 

ON SALE 2 ,-",ULY 
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500flA. The reciprocal of this is 500 x 10 6 = = 
2000n/V. This is no doubt why it was such a cheap in-
strument when I bought it over 20 years ago, but it con-
tinues to serve me well and I can get accurate readings as 
long as I remain aware of its relatively low resistance. 

IWRM5461 
A 

Fig. 2.9 

Rl 
"i 

B 

R2 

C 

As an example of the effects of meter resistance, try 
wiring up the circuit of Fig. 2.9 with a battery of some 6 or 
9V and resistor values in excess of 220kn for both RI and 
R2. With your meter, measure the voltage across "AB" 
(V R I), then the voltage across "BC" (V R2), then the voltage 
across "AC" (the battery voltage). 

According to KirchhofT's Second Law (don't throw 
your hands up in horror-it is a very useful practical law 
of which we shall be glad when things become more dif-
ficult), which states that in any series circuit the sum of the 
p.d.s equals the e.m.f. applied, the first two volt ages you 
measure should add up to the third. In other words: 

VRI + VR2= Vb 
You may find this very far from the case. But before 

you curse the hallowed name of Kirchhoff or throw your 
meter into the dustbin in disgust, wait until you have read 
next month's article, in which we shall look further into 
this question of meter resistance. 

--
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VAESU TRANSCEIVERS 
FT-ONE 1,295.00 
FT-902 885.00 
FT-102 AM/FM To be announced 

FT-101ZD FM 665.00 
FT-101ZD AM 650.00 
FT-101Z FM 
FT-101Z AM 
FT-107 
FT-707 
FL-2100 Linear Amp 
FT-480 VHF 
FT-290 VHF 

590.00 
575.00 
725.00 
569.00 
425.00 
379.00 
249.00 
239.00 FT-230 VHF 

FT-790 UHF To be announced 

MICROWAVE MODULES 
MMT144/28 2M Transverter for HF Rig 
MMT432/28S 70cm Transverter for HF Rig 
MMT432/144R 70cm Transverter for 2M Rig 
MMDO/28 4M Transverter for HF Rig 
MMDO/144 
MMT1296/144 
MML144125 
MML144/40 
MML144/100S 
MML432/20 
MML432/50 
MML4321100 
MM2000 
MM4000 
MMC50/28 
MMC70/28 
MMC144/28 

4M Transverter for 2M Rig 
23cm Transverter for 2M Rig 
2M 25W Linear Amp (3W lIP) 
2M 40W Linear Amp (10W lIP) 
2M 100W Linear Amp (10W lIP) 
70cm 20W Linear Amp (3W lIP) 
70cm/50W Linear Amp 
70cm 10/100W Linear Amp 
RTTY to TV Converter 
RTTY Tranceiver 
6M Converter to HF Rig 
4M Converter to HF Rig 
2M Converter to HF Rig 

MMC432/28S 70cm Converter to HF Rig 
MMC4321144S 70cm Converter to 2M Rig 
MMC435/600 
MMK1296/144 
MMD050/500 
MMD600P 
MMDP1 
MMA28 
MMA144V 
MMF144 
MMF432 
MMS1 

70cm ATV Converter 
23cm Converter to 2M Rig 
500MHz Dig. Frequency Meter 
600MHz Prescaler 
Frequency Counter Probe 
10M Preamp 
2M RF Switched Preamp 
2M Band Pass Filter 
70cm Band Pass Filter 
The Morse Talker 

MORSE EQUIPMENT 
MK704 
HK707 
HK704 

Squeeze Paddle 
Up/Down Key 
Deluxe Up/Down Key 

99_00 
149.00 
184.00 
115.00 
115.00 
184.00 

59.00 
77.00 

129.00 
77.00 

119.00 
228.64 
169.00 
269.00 

27.90 
27.90 
27.90 
34.90 
34.90 
27.90 
59.80 
69.00 
23.00 
11.50 
14.95 
34.90 

9.90 
9.90 

115.00 

10.50 
10.50 
14.50 

VAESU RECEIVERS AND 
ACCESSORIES 
FRG-7 
FRG-7700 

189.00 
329.00 

ICOM 
IC-720A 
IC-730 
IC-451 

FRG-7700M 
FRT-7700 ATU 

409.00 
37.00 

IC-251 Prices on 
IC-290 application 

FRV-7700A Converter 68.00 IC-25E 
FRV-7700B Converter 75.00 PS-15 
FRV-7700C Converter 65.00 IC-2E 
FRV-7700D Converter 72.00 IC-4E 

TRIO 
TS-930 TS-530} 
TS-830 PS-30 Prices on application 

All other TRIO models available. 

MORSE EQUIPMENT continued 

Keyer Paddle (black) BY1 
BY2 
BY3 

Keyer Paddle (chrome) 
Keyer Paddle (gold plated) 

ROTATORS 
KR250 
9502B 
KR400RC 
KR600RC 

Kenpro Lightweight 1- mast 
Colorotor (Med. \l.HF) 
Kenpro - inc lower clamps 
Kenpro - inc lower clamps 

DESK MICROPHONES 
SHURE 444D Dual Impedance 
SHURE 526T Mk 11 Power Microphone 
ADONIS AM502 Compression Mic 1 O/P 
ADONIS AM601 Compression Mic + Meter 1 O/P 
ADONIS AM802 Compression Mic + Meter 3 O/P 

MOBILE SAFETY MICROPHONES 

£32.00 
£39.95 
£92.00 

44.95 
49.95 
99.95 

139.95 

33.00 
46.00 
39.00 
49.00 
59.00 

ADONIS AM 202S Clip-on 20.95 
ADONIS AM 202F Swan Neck + Up/Down Buttons 30.00 
ADONIS AM 202H Head Band + Up/Down Buttons 30.95 

DRAE PRODUCTS - fully protected power supplies 
4 Amp 27.95 12 Amp 69.00 
6 Amp 44.95 
VHF Wavemeter 130-450MHz 
Morse Tutor - new product 

TEST EQUIPMENT 

DM81Trio Dip Meter 
AT145 Packer VHF wavemeter 
WELZ SP15M 1.8-150MHz - 200W 

24 Amp 99.00 
24.95 
47.00 

63.25 
£19.95 
£29.00 

LICENSED CREDIT BROKERS * Ask for written 
quotation. Credit Card sales by telephon e. 
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Prices are correct as we go to press, but we reserve the 
right to vary them if forced to do so by the time this 
advertisement appears. 

Practical Wireless, July 1982 
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•• AMA,.EUR RADIO 
EXCHAMCE 

OUR STOCK IS JUST 
A PHONE CALL AWAY 

In London's leading amateur radio store, Brenda 
and Bemie are now geared up to provide Britain's best 
phone and mail order service too. So, whether you want 
an HF transceiver or just a meter and a couple of PL-259s, 
try us. Any item in stock-and in our new premises we 
carry an even wider range than before - w hich is ordered 
before 2pm will normally be dispatched the same day. 
Carriage is free within mainland UK, and delivery will be as 
rapid as insured Post or Securicor can make it. 

When it comes to paying the choice is yours 
If you want to use your Access or VISA Credit Card, just 
give us your name, address and Card number, and your 
order is on its way. However, if you prefer to send a 
cheque, there won't even be a delay to clear it if you qre 

OTHER RANGES AND PRODUCTS 
Standard • Welz • Datong • 
Sota • Packer. Wood & Douglas Kits 
Antennas and accessories by Cushcraft, 
G-Whip, Jaybeam etc. 
Scanning receivers by Bearcat, also the 
SX200N and AR-22. 
Tono VHF amps. Tasco CW readers. 
Wraase SSTV kits etc etc. 

FT-102 
Yaesu's latest HF transceiver ... a worthy successor to the 
evergreen FT-l0l series, with so many extra features. 
• Notch filter. Three 6146B final tubes • IF shift control 
• Bandwidth control from 2.7kHz to 500Hz • APF control 

in the Call Book. Indeed, if you are a li censed Amateur 
(or if you have a Cheque or Credit Card), we can even 
arrange HP on the telephone, with free credit for up to 
12 months if you put down a 50% deposit. Alternatively, 
we can offer normal HP terms over varying periods with 
smaller down-payments, including a special 10% deposit 
scheme on transceivers. 

This advertisement can only list a se lection from our 
complete range, so please phone for up-to-date price and 
stock information, or send 50p for our full Stock List 
(refu ndable aga inst any purchase over (5) .. 
It's the next- best thing to browsing round 
the store ... and don't worry about missing 
your cup of Brenda's coffee. We've even 
found a way of organising this for our 
post and telephone customers l 

FT-790 
Yaesu's popular 2m 
Portable format now 
available for 70cm as 
well, with. fulll0MHz 
coverage, all-mode FMI 
CW/USB/ LSB, 25/50kc steps, 
1.6MHz shift for repeater operation, toneburst, etc. 

PHONE FOR FULL DETAILS AND PRICE 

• RF processing • Tunable audio network for speech tailoring 
• SSB/ CW/AM / FM 
PHONE FOR FULL DETAILS OF THE TRANSCEIVER ITSELF AND 
OF THE RANGE OF MATCHING ACCESSORIES . 

............. __ ... 
136 GLADSTONE STREET. ST HELENS, MERSEYSIDE 

I 
I 
I 
I 
I 
I 
I 

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

Tel : 0744 53157 Our North West branch run by Mike (G4NAR), 
just around the corner from the Rugby Ground. 

Practical Wireless, July 1982 

Closed Wednesday at Acton and Monday at St Helens, but 
use our 24-hour Ansafone service at either shop. 
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H o 
W 

____ Steve DAMON G8PYP 

Having held an amateur class B licence for the past four 
years the author decided to have yet another attempt at 
"cracking the code". 

Because of other commitments the only time available 
for Morse lessons occurred when prospective teachers 
were not! For this reason electronic Morse tutors were 
reviewed, and it soon became apparent that there was a 
need for a relatively cheap alternative to the £100 plus 
commercially available units. 

The following article describes the PW Morse Show, a 
very comprehensive Morse tutor, suitable for both the 
beginner and the advanced c.w. operator. The PW Morse 
Show will play one minute of random Morse code at a 
selected speed, in a five letter code group format or, alter-
natively, a delay of 0·5 to 2 seconds may be introduced 
between each individual character. The complete ran-
domly generated sequence may then be played back dur-
ing which time each character will be displayed in turn on 
a 7 x 5 l.e.d. dot matrix. 

To achieve the necessary flexibility an MPU based con-
trol system is employed using the Intel 8085. 

Microprocessor Basics 
When microprocessors are mentioned a lot of people 

seem to develop the "ostrich syndrome", they bury their 
heads in the sand and hope it will go away! In reality 
microprocessor basics can be easily understood, so we 
will start this project with an introduction to the micro-
processor itself. 

The "micro-chip" consists of a large number of tran-
sistors on a single slice of silicon, arranged in such a way 
that its internal circuitry can perform a large number of 
functions , but only one at a time. 

The functions available are decided by the chip designer 
and cannot be changed by the user. Each individual func-
tion is represented by a defined binary code applied to the 
microprocessor's DATA pins. The binary codes required to 
produce given functions are called collectively the' 
INSTRUCTION SET and are unfortunately different for each 
type of microprocessor. 

The microprocessor is capable of executing a single in-
struction very quickly (l·6Ils, with a 3MHz clock, for the 
8085A) and a program consists of a series of instructions 
which make the microprocessor perform the task you have 
set it. 
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PART 1 

As there are eight DATA pins on the 8085 each instruc-
tion must consist of binary numbers 8 bits long and known 
in computing terms as a BYTE. However, in practice binary 
numbers are very long and cumbersome, making them dif-
ficult to. work with and consequently error prone. To over-
come this, a method of instructing the microprocessor 
called Assembly Language is often used. In this system a 
mnemonic for the actual function is written i.e. : 
JMP=Jump to the place in the program next specified. 
The complete Assembly Language program is subsequen-
tly converted to binary code by means of a standard 
program called an ASSEMBLER. 

CONSTRUCTION 
RATING Intermediate 

BUYING GUIDE 
A kit of parts, with the exception of the case and 
control knobs, is available from Com-
munications Limited, Lloyds Bank Chambers, 4 
The Square; Wimborne Minster, Dorset BH21 
1JA. Tel: 0202 888402, at the VAT inclusive 
price of £65 :99. Alternatively a drilled p.c.b. and 
ready- loaded EPROM is available at £22·54. 

For those constructors with access to suitable 
EPROM loading equipment the 12-page software 
listing is available from the PW Editorial Offices 
at £1 ·00 inclusive of VAT and postage. The at-
tractive case used for the prototype was kindly 
supplied by BICC Vera from their HI Style Desk 
Top Console range. 

Practical Wireless, July 1982 
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Assembly Language programs are much quicker to im-
plement, being less tedious to write and de-bug (fault find) 
than binary coded programs. The software (program) for 
the PW Morse Show was written in this way although, due 
to space restrictions, it has not been printed here. It is 
available from the PW Editorial Offices (see buying guide 
box) on request. 

The program, in its binary coded form, is placed in a 
ROM, Read Only Memory, in the order in which it is to be 
executed. Inside the microprocessor there is a counter, 
called the PROGRAM COUNTER, which counts each 
program step. The output of this counter is connected to 
16 pins on the microprocessor called the ADDRESS pins, 
some of which are connected to the ROM in order to select 
the correct step in the program. The output of this counter 
can also be affected by certain program instructions. 

On the 8085 microprocessor the lower order BYTE 
(eight least significant bits) of the ADDRESS share the same 
pins as the DATA. To specify whether the information on 
the BUS is ADDRESS or DATA the microprocessor generates 
an Address Latch Enable signal (ALE) whenever the BUS 
has ADDRESS information on it. BUS is a shortened form of 
busbar, and another name for highway. The MPU system 
uses buses to carry DATA to ADDRESSES within its struc-
ture. 

The ADDRESS and DATA pins are also connected to the 
RAM (Random Access Memory), which is a memory 
device where the microprocessor may store data in order 
to allow its retrieval for use later in the program. The 
ADDRESS and DATA pins are also connected to the 10 (In-
put/Output) ports, which are used to connect the 
microprocessor system to the outside world. On the PW 
Morse Show the RAM and 10 ports are contained within the 
same i.c., but this is not always the case. 

From the previous paragraph it can be seen that the 
DATA can either be coming from, or going to, the 
microprocessor. So that other devices within the system 
know whether they should be sending or receiving DATA, 
the microprocessor sends RD (Read), and WR (Write), 
signals at appropriate times during the execution of the 
program. 

The foregoing description is by no means comprehen-
sive, but is intended as a brief outline introduction, to 
enable readers unfamiliar with microprocessor based 
systems to follow the circuit operation. 

Circuit Description 
The complete circuit diagram of the PW Morse Show is 

shown in Fig. 1. 
Integrated circuit IC 1 is the 8085 which 

contains its own internal clock generator, dnven by the 
4MHz crystal XLI; the actual clock frequency is in fact 
half the crystal frequency, in this case . 

When the unit is first turned on capacitor C2 Will start 
to charge via R2, giving a low level on the 8085 RESET 
pin for about 20ms. This pulse is used to reset the 
microprocessor, which sets the program, counter to 
Diode D I is used to ensure that C2 discharges qUickly 
when the unit is turned off. 

When C2 has fully charged and the RESET pin is at a 
high level, the microprocessor outputs the contents of the 
program counter onto the ADDRESS BUS and generates a,n 
ALE signal which is used to latch the outputs of IC2: ThiS 
device is necessary because the 2716 ROM, IC3, IS not 
designed specifically for use with the 8085 and does not 
have internal ADDRESS latches, unlike the 8156 IO/ RAM, 
lC5. 
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The type of ROM used in the PW Morse Show is an 
EPROM (Erasable Programmable Read Only Memory), 
and this means that its contents (the program) can be 
erased by exposing the window on the top of the i.c. 
package to ultra-violet light; if required a new program 
may then be "blown" into it. 

After the ADDRESS has been latched, the micro-
processor transmits an RD signal which allows the ROM to 
put the DATA it contains, at the first ADDRESS, onto the 
DATA BUS. This DATA is the first program step which the 
microprocessor reads and then executes before placing the 
next instruction ADDRESS onto the BUS, in the same way as 
before. 

The first few instructions initialise the 10 section of lC5, 
setting the ports as follows: PA=lnput port, PB=Output 
port and PC=lnput port; this is achieved by placing the 
control ADDRESS of IC5 onto the ADDRESS BUS and then 
transmitting the required DATA to this ADDRESS. The 
microprocessor then instructs · the 10 to place the MODE 
switch SS reading onto the DATA BUS and then acts on this 
information to decide if the unit is in the NORMAL or 
PLA YBACK mode; it then sets the relevant pattern onto the 
l.e.d. matrix display and "loops", repeating these instruc-
tions, until the START/ STOP switch SI is pressed. This 
switch is connected to the 8085 RESTART inputs; these in-
puts, when high and enabled, cause the program counter 
to be set to a specific value causing the microprocessor to 
"jump" to a particular program location. Two of these in-
puts are used: RST 5·5 (pin 9) for START and RST 6·5 (pin 
8) for STOP, the program allowing only one of these inputs 
to be accepted at anyone time. When SI is pressed the 
microprocessor jumps to the start of the main program 
and allows only the STOP input to be recognised. 

The main program instructs the 8085 to read, via the 10 
ports, the HIGH/ LOW switch S2 and the SPEED switch S4, 
to obtain the length of the dots (and hence the dashes) 
before it generates the Morse " start of character 
CT. The program also instructs the microprocessor to 
store a binary number representing this character in the 
RAM section of IC5. Depending on the setting of SS it 
either waits for O· 5, 1 or 2 seconds, or for the length of a 
dash (=three dots), before generating the next character at 
random and storing a number corresponding to this 
character in the next RAM location. When it has counted 
five characters the microprocessor waits for the length of a 
further four dots before generating the first character of 
the next group. 

Characters generated by the P W Morse Show are not 
truly random but pseudo-random; the microprocessor 
mathematically derives one sequence from 6885 possible 
sequences. The sequence chosen depends upon the setting 
of the MODE and SPEED switches and the time taken 
(measured in microseconds) between the end of a sequence 
and the user pressing the START/ STOP switch to start the 
next sequence. 

' TABLE 1 

Inputs Outputs 

C B A VOV1V2V3V4VSV6V7 
0 0 0 1 0 0 0 0 0 0 0 Not used 
0 0 1 0 1 0 0 0 0 0 0 Tr2 
0 1 0 0 0 1 0 0 0 0 0 Tr3 
0 1 1 0 0 0 1 0 0 0 0 Tr4 
1 0 0 0 0 0 0 1 0 0 0 Tr5 
1 0 1 0 0 0 0 0 1 0 0 Tr6 
1 1 0 0 0 0 0 0 0 1 0 Not used 
1 1 1 0 0 0 0 0 0 0 1 Not used 

Practical Wireless. July 1982 
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* components 

If the START/STOP switch is now pressed, or a minute's 
worth of Morse code has been sent, the microprocessor 
generates the Morse "end of message" character AR 
.before returning to "looping" around the stand by display 
section of the program, after re-enabling the START input. 
With S2 set to HIGH only 30s of Morse.is sent. 

Audio output is derived from the SOD pin (not a slip 
with the soldering iron, this is the Serial Output Data pin) 
on the 8085, which is turned on and off at a frequency of 
1kHz by the program. The 1kHz note is taken from the 
potential divider formed by R5 and R6 . to a simple eR 
filter, R4/C3, before being fed to the loudspeaker, via the 
emitter follower transistor Tr 1. 

Replay Function 
When the MODE switch S5 is in the PLAYBACK position 

the microprocessor executes the PLAYBACK section of the 
program which causes it to recall the characters from the 
RAM, playing and displaying them one at a time. 

The character display is formed by a 7 x 5 dot matrix 
providing five columns of seven l.e.d.s, interconnected as 
shown in Fig. 4. Although relatively expensive this type of 
display was chosen in order to give a clear, easily read, 
readout of the complete character set. The l.e.d. rows are 

Practical Wireless, July 1982 

driven via IC6 from the B ports of IC5 . The XR2203 in-
tegrated circuit IC6 consists of seven separate drivers and 
is required in order to "sink" the 20mA drawn by each 
l.e.d. The l.e.d. columns are selected by decoding the upper 
three ADDRESS bits in IC4, an 8 of 3 decoder, and 
using the outputs to turn on Tr2-Tr6 in turn, as shown in 
Table 1. 

The power supply follows standard design practice and 
consists of a lOV transformer T.1 feeding a full-wave 
bridge rectifier pack D2, which supplies a three-terminal 
5V regulator IC7. Smoothing of the rectified voltage is 
accomplished by a reservoir capacitor formed by C8 and 
C9. Two parallel capacitors are used in this position 
because of the rather high ripple current. 

Next Month 
The concluding part of this article will 
provide full constructional details 
necessary for you to build this 

fascinating project 
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OBTAINABLE FROM BOOKSHOPS 
GUIDE TO WORLD-WIDE TELEVISION TEST 
CARDS 
by Keith Hamer and Gary Smith 
Published by H S Publications 
Price £2.85 
Late in 1936, the BBC began the first national television ser-
vice from the now famou s transmitter at Alexandra Palace. 
Unfortunately the war ended this in 1939 and transmissions 
did not recommence until 1946 and now, 35 years later 
there are only a few countri es without a network of TV sta-
tions. Obviously, for many reasons, television stations do not 
transmit programmes all the time their transmitters are on 
the air, so for these periods a test card, often with station 
identification is used so that engineers can adjust or ca rry 
out repairs to TV receivers. 

Like all other aspects of communication , television has its 
DXers and the object of the book is to assist such people. 
The authors, both TV DXers, have included 240 well cap-
tioned photographs of test cards, station cl ocks and idents. 
The book includes a table of world TV transmission stan-
dards, a page of electronic test patterns and about seven 
pages of useful additional information about the TV 
networks in Africa, the Middle East, Americas and the Carib-
bean, Australasia , Europe, Asia and the Far East. 

In my view, this book, available from HS Publications, 7 
Epping Close, Derby, DE3 4HR is excellent value and a must 
for the DXer, especially during the Sporadic-E season when 
many test cards are seen. 

Air mail to Europe is £3·25 and the rest of the world 
£3 ·60 and there are discount rates for bookshops and 
world-wide DX clubs. 

R. Ham 

THE THEORY & SERVICING OF AM, FM & FM 
STEREO RECEIVERS 
by Clarence R. Green and Robert M. Bourque 
Published by Prentice-Hall 
583 pages, 234 x 174mm. Price £19.45 
This hardback book is intended to assist the transition from 
fundamental concepts to the servicing and trouble shooting 
of a.m., f.m. and f.m . stereo receivers. 

EARLY WIRElESS 
by Anthony Constable 
Published by Midas Books 
160 pages, 232 x 154mm. Price £8.50 
Although this book deals with a technical subject it is 
fascinating to read and should complement the bookshelf of 
any modern historian. Basically it deals, in three well 
researched chapters, with wireless from it s humble begin-
nings to 1930. This includes a list, occupying some 33 
pages, of wireless sets, their prices, some technical informa-
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tion and details of their manufacturers who were around in 
1926. Such gen, compiled with over 130 pictures of historic 
sets, loudspeakers, valves and crystal set novelties, is an 
asset to any collector. 

For the student or newcomer to wireless some 30 draw-
ings have been used in conjunction with several pages of 

text, to expla in the workings of a spark 
transmitter, coherer and crystal detectors and bright emitter 
valves. 

I this book to be a sheer delight, attractively presen-
ted In hard back, with something for everyone. 

R. Ham 

ElECTRONICS FOR THE SERVICE ENGINEER 
PART 2 
by lan R. Sinclair 
Published by Technical Press 
271 pages, 243 x 187mm. Price £4.95 

.introduction to electronic circuit operation and fault 
finding procedure for the service technician and the in-
terested amateur. 

AMATEUR TElEVISION HANDBOOK 
by Trevor Brown G8CJS and John Wood G3YQC 
Published by British Amateur Television Club 
94 pages. Price £2·35 including postage 
However knowledgeable you are it is always good to have a 

book on a specialised part of a technical subject, and 
thiS book does just that. 

This is a book full of text and diagrams, w ith additional 
contributions from G6NR on principles, G8PTH on antennas, 
F3YX and G8CGK on rece ivers, G4BAU on vision sources, C. 
Brownbridge on video processing and J . Goode, GW8PBX 
and GW3JGA on colour television. 

Apart from explaining the techn ical and operating side of 
Amateur Television, the chapters get down to the facts 
about setting up a system and warning the reader of the 
technical and mechanical pitfalls that a constructor could 
drop into. 

What impressed me was the " do this", " don 't do that" at-
titude of the authors which can be found throughout the 
book. "To do this because" is valuable to the expert as well 
as the beginner. 

The reader is assured in the preface that, "Almost all of 
the projects in the volume have never before been published 
and indeed some were designed especially for this book.", or 
that. "The video projects are all compatible with each other 
and the p.c.b.s have been made to a standard size." 

. In short, this book, available from BATC Publications, 14 
Lilac Avenue, Leicester LE5 1 FN , is full of interest and will 
help the ATV constructor. 

R. Ham 

Practical Wireless, July 1982 
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US Experience 
Sir: I can comment from experience in America on the 
Government's attempt to re-establish order on the airwaves 
once the public has " voted with its feet" and acquired the 
habit of operating unauthorised transmitters with impunity. 
AM/CB has long been lawful here, and is proving immensely 

. valuable. I operate for REACT, and have seen it in action 
in all kinds of emergencies in co-operation with Police, fire 
and other services. But in spite of the fact that anyone 
who wants to own a transmitter legally can do so, and 
"legitimate" operators police their own system, we are see-
ing a complete breakdown of the long-preserved control 
over private transmission which has made orderly band 
allocation meaningful. 

There is constant QRM from non- linear "linear 
amplifiers"-operated, to judge from the content of their 
transmissions, by close relatives of the Talking Mule, who 
yell, whistle and deliver monologues audible in California 
from sites in the Deep South. Many of these give " unit num-
bers" and transmit their location. The amateur bands are full 
of unauthorised s.s.b.-rather better conducted, and with 
fewer psychiatric cases on the air, but still illegal and 
operating with impunity. The FCC, which has far too few 
staff to deal with pirates, or even with a citizen who uses CB 
to broadcast recordings of Hitler's speeches in the San 
Diego area, seems to limit itself to coming down hard on 
licensed hams whose signals are picked up on poorly-
screened hi-fi equipment. 

In the past, a radio hobbyist who was consumed with the 
desire to transmit had to construct his own gear, which re-
quired some knowledge and perseverance, and such people 
were usually motivated to become licensed amateurs. With 
Morse obligatory here for a novice licence, and solid-state 
transmitters available which are inexpensive, smugglable 
and impossible to control, it looks very much as if band 
allocation will break down altogether, and, as with firearms, 
which are now available in such numbers that there is little 
chance of recalling them or stopping them at the frontier, 
there are so many unlicensed transmitters around that the 
FCC will almost certainly come in time to legitimise them 
faute de mieux. 

The best hope here might be to create an amateur 
category which did not require a Morse test, and attempt to 
integrate the offenders into the responsible tradition of 
amateur radio. One sees signs of this type of peer pressure in 
the magazines for (illegal) s.s.b. owners. Unfortunately, some 
of the noisiest and most persistent lawbreakers are not 
made of the stuff of responsible behaviour. I cannot see the 
station somewhere in the South which calls itself " Big Thun-
der, No Numbers", and intrudes on the emergency channel 
with a 500W signal, slightly off frequency on both sides, ac-

Practical Wireless, July 198.2 

quiring that kind of civic decency, or being very welcome in 
the ARRL under any terms. 

I think that the changed situation, which will get worse as 
high wattage r.f. output transistors get cheaper, calls for 
some very serious contingency planning between the FCC 
and legitimate amateurs, as to what can be done to prevent 
a general pandemonium of haphazard transmission and in-
terference with services. 

Britain had much stricter enforcement (it is smaller, after 
all) but the stupidity of the Government in resisting licensed 
CB , and giving the appearance of perversity when compelled 
to let it in, may have thrown away the advantage. Just how 
valuable licensed CB can be in extending the range and 
reducing the response time of services has to be experien-
ced. If no other kind of discipline can be enforced, one must 
hope that at least interference with the emergency channel 
can be policed out. Ironically, in a major emergency in 
Britain, it is quite likely to be the illegal a.m. broadcasters 
who come to the aid of the community, as legal amateurs 
have so often done. 

If I knew the answers to these problems, I would propose 
them. The subject merits very serious discussion among 
hams and responsible CBe·rs, with a view to working some 
agreed conclusions down the throat of officialdom. 

ATe 

A/ex Comfort MB DSc 
Santa Barbara USA 

Sir: To most people the Air Training Corps probably means 
young men in uniform, interested in aircraft and flying. 
Whilst this is true , the ATC is involved in many more sub-
jects: shooting, adventure training, sports and radio com-
munications. 

One of those subjects that I am actively engaged in is 
radio communications. The ATC has a number of frequencies 
at its sole disposal within the h.f. , v.h.f., and u.h.f. bands. 

Regular contact is made between Squadrons throughout 
both London and the United Kingdom. A number of cadets 
sit examinations to become competent Radio Operators 
both in RT and WT operations. To qualify for the Air Cadet 
Radio Operators Certificate a cadet must show that not only 
does he know how to operate the various radios, but must 
have a good working knowledge of the theory of radio com-
munications. 

In the past training was given by qualified staff (usually 
ex-servicemen) on equipment supplied to the Squadrons 
from the RAF. In recent years there has been a great reduc-
tion in service personnel joining the ATC, and a reduction in 
radio equipment available to the Corps. This is because radio 
equipment within the Air Force has become very advanced 
and of a type which is not suitable for cadet use. 

These reductions have meant that Squadrons within the 
London area now have to purchase from local sources 
suitable transmitters/ receivers or transceivers. Because of 
the frequencies allocated, should a Squadron wish to 
operate on a number of frequencies then it is obliged to ob-
tain one transceiver per frequency. As costs have to be borne 
by individual Squadrons, at times it proves too costly and 
necessitates a limitation to the training scheme. 

To try to overcome this problem, Headquarters London 
Wing are forming a central communications centre to carry 
out the servicing, repair and allocation of radio communica-
tion equipment to the 23 Squadrons within the area. 

At the centre, staff and senior cadets will be trained to 
become qualified operators/ instructors, returning to their 
Squadron to train their cadets. It is at this point I would ask 
you to, if possible, consider assisting us in this task. 

continued on page 
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J.GLANVILLE G3TZG 
Tropospheric propagation is a phenomenon which affects 
almost all the radio waves used by man. The troposphere 
consists of the region stretching from the surface of the 
earth to an altitude of about 10 kilometres . Even radio 
waves from distant space probes have to pass through it to 
reach tracking stations located on the earth's surface. In 
composition it consists of a mixture of gases (mainly 
nitrogen and oxygen), with water in the form of water 
vapour, water droplets or ice crystals. On the geophysical 
scale the troposphere is a huge thermodynamic engine 
within which the manifestations we call weather take 
place. 

The troposphere can attenuate, scatter and refract elec-
tromagnetic waves. It can also produce electromagnetic 
waves in the form of radiation from lightning discharges, 
these may be detected as visible light or as wideband tran-
sients in the radio spectrum. At frequencies below about 
30 megahertz the main mode of distance propagation is 
ionospheric. but above frequencies of about 50 or 60 
megahertz tropospheric propagation plays a more impor-
tant part in distance working. 

Since visible light consists of electrodynamic waves it is 
instructive to examine the passage of light through the 
troposphere. Primarily light waves are scattered. The blue, 
shorter wavelengths are the most scattered, and in conse-
quence. in the absence of cloud, predominantly blue light 
reaches us from all directions. This gives the sky its 
characteristic blue colour. When the sun is low in the sky 
we view it through a longer segment of the troposphere. 
Under such conditions the longer red wavelengths are 
attenuated to a lesser degree, and this leads to red tinged 
sunsets. 

Refraction or bending of the rays is another property of 
tropospheric propagation. Refraction may be considered 
as a result of the electromagnetic wave traversing a region 
where the medium consists of layers exhibiting differing 
propagation velocities. The traditional analogy is that of a 
line of soldiers marching shoulder to shoulder. To change 
direction the line must wheel round, with the inner part 
moving at a lower velocity than the outer part. 

Rainbows are formed by the path of the sun's rays be-
ing bent when passing through raindrops. In this sense the 
troposphere is acting as a spectrum analyser with a pan-
oramic display. Refraction is also the mechanism whereby 
ice crystals high in the atmosphere can bend sunlight 
reflected from the moon into the form of a halo. 

A measure of the bending properties of a particular 
medium is the refractive index. Generally in cold, dense air 
the index is high, leading to a low velocity of propagation . 
In the troposphere the refractive index gradually reduces 
with altitude from the surface of the earth. The velocity of 
propagation therefore increases with height. This causes 
rays travelling over the surface of the earth to have a ten-
dency to follow the curvature of the earth. In consequence 
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one can see stars that are really below the geometric 
horizon. Under abnormal conditions the refraction can be 
so great as to cause a phenomenon known in optics as 
total internal reflection. The ray path may thus be bent 
through a considerable angle. Optical mirages are caused 
in this manner. 

A diagram of a mirage, showing bending towards the 
surface of the earth, appears in Fig. I. The observer sees 
an inverted image of the object which is over the geometric 
horizon. A layer of hot air lying over a layer of cool air 
causes this type of refraction. Such phenomena are un-
common in England. A type of tropospheric refraction 
more commonly observed in this country is depicted in 
Fig. 2. This is caused by solar radiation heating the sur-
face of a road, and a layer of hot air lies a metre or so 
above the surface. Above this lies cooler, denser air with a 
lower propagation velocity. The observer sees patches of 
bluish/white light scattered from the sky and refracted up-
wards into his eye. This produces an illusion of a layer of 
water on the road. An observer so placed is experiencing 
both scattering and refraction of some of the sun's elec-
tromagnetic radiation. 

Although they are of longer wavelength, radio waves 
behave in a broadly similar manner to visible light waves 
when propagating through the troposphere. Tropospheric 
scattering is an important method of commercial radio 
communication. Fig. 3 illustrates the basic principles of 
" troposcatter". A powerful narrow radio beam is directed 
over the horizon, and a· high-gain receiving antenna is 
accurately directed onto a volume of space occupied by 
the projected beam. Tropospheric scattering enables the 
receiver to capture signals at distances far beyond the 
normal range. This technique is little used by amateurs, 
because of the high transmitted powers necessary. 

From geometric considerations alone the distance , the 
horizon for a v.h.f. antenna would be approximately 2ah 
where " a" is the radius of the earth, and "h" is the height 
of the antenna above the surface. Restricted to such condi-

Hot air 

r- __ __ -- , --.--.-- ...-..- ---- --.. --. 
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Fig. 1 
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tions a ray directed at the horizon would graze the surface 
at a tangent and continue on, drawing away from the earth 
at an ever-increasing altitude. It would seem therefore that 
the limit of v.hJ. communication would be the geometric 
horizon. 

Scattered light 
Cold ai r from the sky 

-------------- --------- ------
Fig.2 

However, due to tropospheric refraction the radio wave 
tends to be bent towards the surface and the effective 
range is increased. The expression for the radio horizon 
then becomes V2kah, where " k" is a factor which in-
creases the apparent radius of the earth. Refraction causes 
the earth to appear rather flatter than it actually is. Shades 
of Christopher Columbus! For a standard atmosphere of 
1013·25 millibars, "k" is 1·33 or 4/ 3. Hence the v.hJ. 
buffs speak of the "standard four thirds earth" . 

Since radio waves bend in this manner due to a gradual 
increase of propagation velocity with height in the 
troposphere, an obvious question is - what is the cause of 
this variation? 

The velocity of a radio wave in a transmission line is 
given as: c = b where L is the distributed inductance 

v LC 
in henrys per metre, and C is the distributed capacitance in 
farads per metre. A similar expression exists for the 
propagation of radio waves in the troposphere. This is 
given by c = where /.l (mu) is the magnetic constant 

V /.lE 
in henrys per metre and E (epsilon) is the dielectric cons-
tant in farads per metre . . 

The fact that this expression has the nature of a velocity 
was one of the logical steps that led Clarke-Maxwell in 
1865 to predict that under the right conditions a circuit 
containing inductance and capacitance would radiate 
waves. This conclusion was brilliantly deduced from 
purely mathematical reasoning, and Maxwell's equations 
form the basis of all radio communication. 

Obviously if /.l or E are changed then the velocity 
changes. The troposphere consists of a mixture of gases, 
mainly nitrogen and oxygen. For most gases the magnetic 
constant is invariable, being similar to that of free space. It 
is therefore changes in the dielectric constant which cause 
propagation velocity changes in the troposphere. A feature 
of the dielectric constant is that it is hardly ever constant! 
It depends upon such factors as pressure, temperature 
and the amount of water vapour present. In the thermo-
dynamic churnings of the troposphere these parameters 

Fig.3 
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are continually changing. The standard atmosphere rarely 
occurs of course, but in general v.hJ. waves abide by the 
four thirds earth formula . 

From time to time the troposphere produces conditions 
where there is a very sharp change in the dielectric cons-
tant a few hundred metres above the surface of the earth. 
Such conditions usually only last for periods measured in 
hours, or at most a day or so. A dielectric discontinuity of 
this nature may be caused by dry air descending to low 
altitudes where it lies over cool moist air relatively near the 
surface. Descending dry air of this nature sometimes oc-
curs when pressure is high and a period of settled weather 
is about to change. 

Under such conditions v.hJ. waves are transmitted over 
much greater distances than those predicted by the four 
thirds earth formula , and there is said to be a "lift" in con-
ditions. The wave may be refracted to earth at some point 
well over the radio horizon , or it may be trapped in a 
tropospheric duct, and be returned to earth hundreds of 
kilometres from the transmitter. During these periods 
long-distance working by amateur v.hJ. stations is poss-
ible. Co-channel interference between television transmit-
ters may also occur, even when the stations sharing the 
same channel are considerable distances apart. Amateur 
v.hJ. repeaters may also suffer co-channel interference. 

These v.hJ. lifts are difficult to forecast. but watching 
TV may be a help! If a herringbone pattern appears on the 
raster of a u.hJ. TV receiver then one possible cause is co-
channel interference from continental stations, thereby in -
dicating a lift. Also, since lifts are associated with areas of 
high ba rometric pressure, some attention to the TV 
weather charts may be useful. It must be pointed out that 
v.h .f. lifts are not regular occurrences. Indeed it is for-
tunate that this is so! Otherwise co-channel operation of 
radio, TV and repeater stations would be impossible. • 

LETTERS 
.. .... continued from page 51 

To train personnel adequately at the centre and to get 
Squadrons operational and keep them that way will require 
100 transceivers within the h.f., v.h.f., and u.h.f . bands. Help 
in solving this extremely costly problem will mean success or 
failure of the centre. Even one set donated to the Wing is 
one set less to find money for. 

Should your organisation or Company be one that uses 
radio transceivers within any of these bands, and be con-
sidering changing them now or in the future, perhaps you 
will think of London Wing. A gift or donation of your old set 
would greatly assist us. Should some financial consideration 
be necessary, then perhaps we could be approached. 

Any gift or agreed sale of equipment to the Wing would 
be put to a very good and worthwhile use. The centre which 
is to be staffed by qualified radio technicians will carry out 
the re-crystalling and re-alignment of the sets before issue to 
Squadrons. I also give an undertaking that any equipment 
will not be used for any other purpose than Radio Com-
munications training, on authorised frequencies and ac-
cording to the regulations of the ATe as laid down by MOD 
(Air) . Your assistance is most urgently required in order to 
keep this aspect of training alive. Should you not be in a 
position to help us at present perhaps you may consider our 
needs in the future. Please contact me at: London Wing ATC, 
Block 0 , Duke of Yorks Barracks, Kings Road, Chelsea, 
London. 

B. B. S. Dowley 
Flight Lieutenant RAFVR(T) 

Communications Officer 
London Wing Air Training Corps 
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Marconi in Ireland 
To commemorate the establishment of 
the first transatlantic radio station in 
Ireland, the Connemara Radio Ex-
perimenters Club will be operating a 
special event station from the original 
site. This station will be situated at Clif-
den, Co. Galway, the site of Marconi's 
first transmission from Ireland. The 
callsign will be EIMFT and the dates 
are 25-27 June. The station will be on 
h.f., v.h .f . 'tnd u.h.f. covering all modes 
including RTTY and operating 24 hours 
a day. 

Aligning the FT-tOt 
Owners of the popular FT-101 h.f. 
transceiver will be aware that the 
alignment instructions contained in the 
manual involve quite a major opera-
tion. For those owners who wish to 
"touch up" a unit which is just a little 
off tune, Holdings Photo Audio Centre 
has produced a free leaflet containing 
instructions on how users may " peak 
up" their set. 

The leaflet also includes notes on 
aligning the band pass filter, and is ob-
tainable, in return for a large s.a.e., 
from : Holdings Photo Audio Centre, 
Mincing Lane, Darwen Street, 
Blackburn BB2 2AF. Tel.: (0254) 
59595. 

New Catalogues 
Greenweld, the Southampton based 
component suppliers, announce the 
availability of their new 1982/ 83 
catalogue. 

This 60-page catalogue lists hun-
dreds of useful items for the electronics 
enthusiast, plus discount vouchers, 
bargain list, wholesale list, order form 
and 1 st class reply paid envelope. 

Costing 50p plus 25p p&p, the 
catalogue is available from : Greenweld 
Electronic Components, 443 Millbrook 
Road, Southampton SO 1 OHX. Tel: 
(0703) 772501 . 

Ambit International's latest "Concise 
Parts Catalogue" is now available. Its 
96 pages contain a host of interesting 
items plus three £ 1.00 vouchers and 
order forms. 

The catalogue costs 70p, which in-
cludes p&p, and is obtainable from: 
Ambit International, 200 North Service 
Road, Brentwood, Essex CM14 4SG. 
Tel: (0277) 230909. 

Practical Wireless, July 1982 

UOSAT-OSCAR 9 
The following telex message has been 
received from Ron Broadbent G3AAJ , 
Secretary of AMSAT-UK:-'During 
the course of altitude control to 
UOSAT-OSCAR 9 by the University of 
Surrey command, a control malfunc-
tion occurred causing both data 
beacon transmitters to be switched on. 
This has resulted in some desensing of 
the command receivers making dif-
ficulty in controlling the space craft ex-

. cepting during direct overhead passes. 
This problem is expected to be with 

us for several weeks and future 
spacecraft programmes will contain a 
fail safe device. " 

RAENews 
Readers may be interested in some 
figures recently supplied by the City 
and Guilds concerning the RAE Ex-
amination 765-01 and 02 . 

For the May 1981 exa mination 
5334 candidates sat part 01 and 5543 
sat part 02, of these 3961 passed both 
parts and "qualified for the award." 
Similarly, in December 1981 , 5340 
candidates sat part 01 and 5332 sat 
part 02 and a similar pass rate is ex-
pected. 

However, registrations for the May 
1982 examination reveal that 8146 
candidates will be sitting part 01 and 
8181 sitting part 02 . ' 

Rally Date 
Nunsfield House Community Associa-
tion Amateur Radio Group has 
organised the Elvaston Castle Radio 
Rally for Sunday 13 June 1982. 

Opening at 1000 hrs, talk-in will be 

UHF Repeater News 
A meeting of the RSGB Repeater 
Working Group on 3 April 1982, deter-
mined the extent of proposa ls for the 
u.h.f. Phase 7 repeaters. A total of 15 
complete proposals were received by 
the deadline date, and after final 
evaluation, by the RWG, will be passed 
to the Home Office later this year. The 
list is as follows, all channel allocations 
remain provisional: 
GB3CA Carlisle 
GB3CY York 
GB30S Worksop 
GB3GO Leicester 

RB13 
RB13 
RB13 
RB 12 Rny /data 

available from 0930 on both 144 and 
432MHz. All the usual attractions will 
be present including trade stands, 
Grand Bring-n-Buy Sale, a flea market, 
full on-site catering, together with 
many displays and events throughout 
the day. 

Further details from: Hon. Sec.: lan 
M . Cage G4CTZ, 27 Long Row, Shard-
low, Derby. DE7 2HE. Tel.: (0332) 
799452. 

Expedition to XJ 
Readers interested in QTH location 
square awards will be pleased to learn 
that an expedition to the rarely active 
square XJ has been organised by mem-
bers of Liverpool University Amateur 
Radio Society. 

Dates for the expedition to Lizard 
Point, Cornwall , are 14 to 21 July 
1982. The Society are hoping to be ac-
tive on the following bands:-1·8, 3 ·5, 
7, 14, 21 , 28, 144 and 432MHz plus 
1·3,5 ·6 and 10GHz. 

Skeds and further information may 
be obtained from: Club Secretary, 
G30UL, QTHR. 

VHF Repeater News 
The two Borders repeater units GB3BT 
and GB3SB should be operational 

. shortly after you read this announce-
ment. 

The Eire v.h.f. repeater network con-
tinues to expand, with the formation of 
a group intent on establishing a 
144M Hz repeater to cover the moun-
tainous terrain of Connemara. I look 
forward to publishing a complete up-
to-date list of all Eire repeaters in the 
near future. 

GB3GH Gainsborough 

GB3GU Guernsey 
GB3HK Hawick 
GB3KB Biggin Hill 
GB31<R Kidderminster 
GB3LA Leeds 
GB3PP 
GB3SU 
GB3SZ 
GB3VE 
GB3YS 

Preston 
Sudbury 
Bournemouth 
Bury-St-Edmunds 
Yeovil 

RB 15 (still under 
discussionl 

RB13 
RB 14 (Bordersl 
RBO 
RB4 
RBll 
RB13 
RB15 
RB15 
RB6 
RB2 (still under 

discussionl 
You ' ll be pleased to know Phase 8 

u.h.f . is now under consideration! 
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(hJ.) frequency ranges can change as the height of the an-
tenna above natural ground is increased but that need not 
concern us here since we are dealing with ground-plane 
type antennas. The important factor is radiation 
resistance which, incidentally, should not be confused with 
the purely resistive property of a non-resonant antenna. 

As the length, or what is more usually called the 
effective height of a vertical antenna is made shorter than a 
natural resonant length, the radiation resistance becomes 
smaller and the power actually radiated is reduced. The 
addition of a loading coil to provide the requisite inductive 
reactance to obtain resonance also introduces considerable 
resistive loss. This and insulation loss, etc. can be com-
bined and denoted as Rde. There is also ground loss, the 
amount of which depends on the conductivity of either real 
ground beneath the antenna or any artificial ground-plane 
that may be used and which can be denoted as Rg• It is 
when the antenna radiation resistance becomes small 
that losses due to Rde and Rg begin to assume larger 
proportions by comparison. The radiating efficiency of the 
antenna then becomes: 

R[ OOOl 
R R R xl 70 

[+ de + g 

The chart (Fig. 6) shows the radiation resistance for 
various antenna lengths in terms of wavelength. In using 
this chart remember that the wavelength taken at the 
middle frequency of the UK f.m. CB allocation (27·6 to 
27·99HMz) is 10·79 metres. The HO specified length of 
radiator for this band is 1· 5 metres which is approximately 
0·l39 of the wavelength and the radiation resistance for 
this is about 6 ohms (from Fig. 6(a». Note that for a 
full quarter-wave (Fig. 6(b» the radiation resistance is 
36 ohms. 

The 27MHz CB Radio Antenna @ 

The first part of this article dealt with the various antenna 
designs that could be used to meet the 27MHz CB licence 
Schedule 3 requirements and also some that, although ef-
ficient, would not comply with the regulations laid down. 
We deal now with the efficiency of the antenna design 
specified by the Home Office for 27MHz CB operation. 

Antenna Efficiency 
Some of the power entering the antenna from the 

transmitter is wasted in heat owing to the resistance of the 
conductor used and also insulation loss, but in all antennas 
long enough to be fully resonant these losses are quite 
small compared with the power actually radiated. It is, 
however, convenient to represent the power actually 
radiated in terms of a fictitious resistance called the radia-
tion resistance and say that if this has a value R[ with a 
current I flowing into it, then the power radiated is PR[. 

When an antenna has a length that makes it naturally 
resonant at the frequency of operation, the radiation 
resistance is very nearly equal to its own input impedance. 
It should be remembered, however, that the impedance 
and radiation resistance of antennas operating in the lower 
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With a really well designed antenna we can take the 
overall ohmic loss (RdJ due to the loading coil and other 
d.c. losses as approximately 30 ohms and the ground loss 
(R ) with a relatively small ground-plane as at least 20 
ohfus. The radiation efficiency will be: 

R[ 6 = or 10.7% 
R[ + Rde + Rg 6 + 30 + 20 56 

which means that if 4 watts of power is supplied to the 
antenna only 10· 7 per cent or 0 ·43 watts will be radiated 
and this incidentally ignores any coaxial cable loss and 
any loss due to antenna mismatch. Some commercial CB 
antennas designed to meet the HO specification have an 
efficiency as low as around 5 per cent largely due to the 
use of loading coils with high r J. resistance, metal fittings 
in close proximity to the loading coil that cause power loss 
due to heating, whip type radiating sections made of very 
thin, hardened steel and also poor quality insulating 
materials. 

It was mentioned in Part 1 that the loading coil plays no 
part in radiation and serves only to maintain resonance. It 
is the straight portion of the antenna only that produces 
radiation by virtue of the current flowing in it and its 

Practical Wireless, July 1982 
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Antenna height in wavelength 

Miles 

Practical Wireless, July 1982 

Fig. 6: Radiation resistance against height of short 
antennas operating above a ground-plane. Example 
marked *(a) is for the specified 27MHz CB antenna. 
Example marked *(b) is for a quarter-wave of full 

length 

radiation resistance (RJ However, the power from the 
transmitter is dissipated into what it sees as a total 
resistance equal to the impedance of the antenna input. 
For CB radio this impedance is standardised on 50 ohms 
so with a perfectly accurate match and consequently a 
v.s.w.r. of 1 to I the current flowing into the antenna will 
be I = yf4 -7 50 = 0·28 Amps (this also ignores cable 
loss). The radiated power will therefore be FRr or O· 282 X 
6 = 0·47 watts which is close enough to the previously 
calculated radiation efficiency figure of 0·43 watts. 

Other Accountable losses 
So far we have ignored losses due to the coaxial cable 

between the antenna and transmitter and also the angle of 
maximum radiation of a typical short length antenna 
operating above a ground plane as specified by the CB 
licence. Reflected power due to even a small mismatch be-
tween the transmitter and antenna is also lost power. 
Power loss due to coaxial cable of the commonly used 
RG58U with an average run of 10 metres and using 
PL259 connectors will be about 1· 5dB which means that 
out of the 4 watts leaving the transmitter approximately 
2·828 watts actually arrives at the antenna. Let us now 
assume that reflected power due to mismatch gives a 
v.s.w.r. of 1·2 to 1 (an average low figure), the power lost . 
will be 0·035 watts. The power now arriving at the an-
tenna will be 2·828-0·035 = 2·793 watts. This represents 
a current into the antenna of O· 236 amps but since the 
radiation resistance is only 6 ohms the radiated power will 
be 0.2362 x 6 = 0·334 watts which is a lot less than even 
the 2 watts e.r.p. allowed by the CB licence. 

loss Due to High Angle Radiation 
Some examples of vertical angle radiation from 

vertically polarised ground-plane antennas were given in 
Part 1. Since CB radio is intended for point-to-point 
ground path communication the antenna should ideally 
have maximum radiation at right angles to it, i.e. along a 
path parallel to ground. If the angle of maximum radiation 
is in the region of 35 degrees as shown in Fig. 8 then the 
power loss in the direction most needed along a ground 
path, can be as much as 6dB. So taking the last figure of 
power actually radiated from a typical "specified" 27MHz 
antenna, i.e. 0·334 watts, the loss of 6dB due to high angle 
radiation would bring the real ground path radiation down 
to 0·083 watts or 83 milliwatts. 

Field Trials Give the Answer 
Long before CB radio was actually licensed in the UK 

the writer was carrying out field trials with various an-
tenna designs for both 27MHz and 934MHz under a 
special Home Office licence issued with the callsigns 
G9BTM and G9BTN. The second chart (Fig. 7) may 

Fig. 7: Results of field trials with various antennas 
operating on 28·8MHz. (a) Fully resonant end-fed 
folded dipole-length 5·18m. (b) Centre-loaded end-
fed resonant half-wave about 2·9m in length. (c) 
Centre-loaded end-fed resonant half-wave 1· 5 metres 
long. (d) 1·5 metre base loaded to CB licence Schedule 

3 with four 2·44m long ground-plane radials 

59 
www.americanradiohistory.com



Fig. 8: Vertical angle radiation pattern of a legal 
omni-directional ground-plane antenna 

prove interesting and shows the resl;llts obtained with 
different antenna designs, one of which (d) was as spectfied 
in the CB licence Schedule 3. Each antenna trial was 
carried out along the same course over flat country and 
during normal daylight hours. Each antenna was 
separately tested in the same and at the same 
height of 7 metres. The same coaxial was. used for 
each and with v.s.w.r. set and checked wIth a Bird Thru-
Line meter to a ratio of 1: I for the frequency of operation, 
namely 27· 8MHz. The power supplied in each case was 4 
watts. The captions denote the different antennas a, b, c 
and d. The largest and most efficient antenna used (a) was 
the vertical folded half-wave shown on page 58. Readers 
may realise that this is a 27MHz version of Slim J!m 
originally designed for v.h.f. 144MHz operatlOn, but With 
the lower quarter-wave matching stub set horizontally in 
the form of a circle at the base. 

The bottom part of the chart marked "area of poor 
readability" is where signals below the level were 
too difficult to copy through general nOlse or other mter-
ference. Each antenna was of course capable of receiving 
signals from continental countries due to short skip 
tions and at times such signals were so strong that tnals 
had to be abandoned for obvious reasons. Even the most 
inefficient ground-plane type antenna seems incapable of 
keeping out what CB operators and radio amateurs refer 
to as "spaghetti" QRM. 

Finally, a note about various CB are 
ing sold but which do not meet the HO spec1ficatlon. It 1S 
up to CB operators as to whether they use full half-wave 
antennas or beams of one kind or another but beware of 
false claims that are being made for gain. If the antenna is 
5·2 or 5·5m long it will be a half-wave (usually end fed) 
and will have no gain. Some half-waves are advertised as 
having a gain of 4 or 5dB which is, of impossibl.e. 
Even a 2-element colinear for 27MHz, which would be m 
the region of 10·4 metres long, could not have a gain of 
more than 2·8dB. Three-element beams and two-element 
quads are being sold with claims of gain up to 14dB. 
Neither of these antennas can have a gain of more than 
5 to 6dB. • 

Further Reading 
Antennas-J. D. Kraus-McGraw Hill Publications. 
ARRL Antenna Handbook-ARRL Staff. 
Clang! 
In the caption to Fig. 3(b) infinite should read finite. In 
Fig. 5 the average length should read I·5rn. 
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IS-530S REVIEW 
continued from page 39 

The r.f. attenuator is useful on the 1·8, 3·5 and 7MHz 
bands to reduce cross-modulation at night, whilst still retain-
ing meaningful "S" meter readings. The 25kHz marker 
serves little function as a calibrator, bearing in mind the ac-
curacy of the digital display, but is useful as a built-in signal 
generator for alignment and "S" meter tests, etc. 

The IF SHIFT control is very nice to use, not only to " drop 
out" QRM from the passband, but also as a tone control on 
incoming signals. The RIT and XIT are essential for OX or local 
working , and both work extremely well. 

Band switching is easy, and the final stage seems quite 
tolerant of dubious antennas. 

Enabling the WARe Bands 
This is not as straightforward as the manual would have 

one believe. Diodes are installed to prevent accidental 
transmission on unauthorised bands. The removal of in-
dividual diodes to allow transmission on, say, 10·1MHz 
whilst leaving 18 and 24MHz inhibited is a tricky job requir-
ing dexterity and very delicate tools. Unsoldering the diode 
would be especially difficult, probably requiring the board to 
be lifted from the chassis. Cutting the diodes out would be 
the preferred method, provided they were never required to 
be replaced. 

Easier by far is to enable transmission on all three WARC 
bands by cutting the blue wire just behind the v.f.o. screen-
ing box, which joins Pin 1 of connector (6) on the r.f. unit to 
Pin 4 of connector (7) on the a.f. unit. This is not only easier, 
but also essential in the writer's view to check the TS-530S 
in all its functions, so that warranty claims can be made if 
the WARC bands are faulty in any way. 
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The most comprehensive 

Tool Catalogue 
• IS novv 
available 
to 
Everyone 
The catalogue contains over 2,500 
line products under sections:-
• Toolkits & Cases 
• Soldering & De-Soldering 
• Wire Stripping & 

Component Forming 
• Screwdrivers & Tweezers 
• Spanners, Wrenches & Vices 
• Metalworking & 

Maintenance Tools 
• Measuring Tools & Instruments 
• Drills & Power Tools 
• Welding & Brazing 
• Lamps & Magnifiers 
• Assembly & Wiring Aids 
• Service Aids 
• Transformers & Power 

Supplies 
I enclose my POSTAL ORDER/CHEQUE for £2.00. 
Please send me a copy of the 1982-3 Toolrange 
Catalogue. 
IBLOCK CAPITALS PLEASE} 

Name: .. .. ................ . .. ... : ............................... . 
Address: ............................................... .. ..... . . 

...................................... .. .... ... ... ... .... . ,: .. ...... . 
On receipt of your first order for £12.00 (ex. VAT) 
or more, the £2.00 you paid for the catalogue will 
be refunded. 
Post to: Toolrange Ltd., 

Upton Road, 
Reading, Berkshire RG3 4JA. 

Applications received on Company Orders will be 
administered free of charge. 
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South West Aerial Systems 
10 OLD BOUNDARY ROAD, 
SHAFTESBURY, DORSET, SP7 8ND 

tel.07474370 

The PLUSTRON 5" 'Euro TV' featu res VHF /UHF TV coverage with 
system B/G/ I (5 .5/6MHz) sound switching and MW/ LW/VH F-FM radio 
faciliti es. Operating from internal/external batteries or AC mains, it features 
good sensitivity and selectivity via its integral whip or external (coaxial socket) 
aerial input. The receiver is ideal for basic TV and FM DXing. Other Plustron 
models are available, send SAE for leaflet. 
Our comprehensive range of aerials, amplifiers, filters and accessories for 
TV/ FM DXing, domestic/ fringe installations, deflector and 2nd channel 
reception is detailed in our catalogue. We make our own range of wide-
band Band I , Band 2, air/marine PSB aerials, a CB Y, wave dipole, and a 
customer consultancy service is available to resolve reception problems. 
Plustron TV R5D 5" mono TV (Securicor delivery ) £96.50 
SWAS - WB3 Wideband Band 1 (47-6BMHz) 3 element yagi £27.75 
Jaybeam ABMB Wideband Band 3 (175-230MHz) B element high gain 
yagi £23.40 
Wolsey 'Colour King' wideband UHF (470-860MHz) 4 bay bowtie 
aerial £23.00 
Babani BP52 (2nd edition) Roger Bunney's book on DXTV 
technique/practice £2.40 
BATe 'Amateur Television Handbook' (3rd edition!. ATV 
technique/practice £2.40 
All prices include VAT, carriage and packing. Include SAE with ALL enquiries. Our 
comprehensive catalogue cost SOp. Barclaycardl Access welcome. 

Allow 14 days for delivery 

FIRST IN 
WORLD 

The ICM 12, synthesized, marine 1 
hand-portable radio . 

FEATURES: ] 
• 12 channels - 6 and 16 fitted as 

standard. . 
• No waiting for crystals, can be 1 

diode programmed between 156-
164MHz. 
Automatic semi-duplex for private 
and link calls. 1 
Slide-on nicad pack recharges from 
mains o r 12V . 
Lots of options. speaker mics. 
alte rn ati ve battery packs, 12V :> 
leads, and desk chargers. .-> 

• Com es complete with nicad battery 1 
pack. mains charger. belt clip . 
earphone, rubber antenna. 

• Home Office type approved. RTD I 
HP105 . 

• PRICE £199.13 + VAT Free 
carriage. 

TRADE ENQUIRIES VERY WELCOME 1 ASK FOR PHIL HADLER 

(f 4IICOM\ 
Thanet Electronics Ltd I 
143 Reculver Rd, Herne Bay, 
Kent. Tel. 0227363859 
Telex 965179 
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One type of receiver that has received a 
lot of attention in recent years is the 
direct conversion design in which the r.r. 
signal is converted directly to an audio 
signal without the intervening iJ. stages of 
a superhet receiver. The design in the Oct 
1980 issue of PW proved very popular in-
deed, bringing in long lists of DX heard 
from readers who had built it. It does 
make an ideal first receiver project for the 
constructor. 

Its main defects are lack of selectivity 
and the fact that most of the gain has to 
be achieved in the audio amplifier stages 
where noise is a big problem at the best of 
times . 

To understand the idea behind the d.c. 
receiver (an unfortunate appellation) one 
needs to go back to the valve era and the 
straight receiver with designations such 
as O-v-l , I-v-2, etc., meaning no rJ. stage 
plus detector plus one audio stage, and 
rJ. stage, detector, plus two stages of 
audio respectively. A typical detector 
stage of this period is shown in Fig. I 
with a reaction or feedback winding L2 
wound on or close to the main tuned cir-
cuit LI / C I in such a way that energy 
could be fed back from the anode to the 
grid circuit, controlled by the reaction 
capacitor C2. 

IWRM5581 

L2 

Ll Cl C2 

Fig. 1: Basic circuit of a valve 
detector circuit where the feed-
back from the anode to the grid via 
L2 to L 1 is controlled by the reac-

tion capacitor C2 
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When the degree of feedback was suf-
ficient to overcome the losses of the cir-
·cuit the detector would oscillate of its 
own accord at a frequency principally 
determined by the tuned circuit LlfC 1. 
Then the oscillation could beat with any 
carrier to produce an audio tone so it was 
eminently suitable for detecting Morse 
code signals. For telephony reception the 
reaction would be backed off so that self-
oscillation just ceased, at which point sen-
sitivity and selectivity would be at their 
greatest. 

The C.w. condition of such a detector 
can be used today for demodulating s.s.b. 
signals, the locally generated carrier 
replacing the suppressed carrier 'as does 
the bJ.o. or carrier insertion oscillator in 
a superhet receiver. 

Coming to the d.c. receiver, Fig. 2, the 
detector circuit remains but the inserted 
carrier, for c.w. or s.s.b. reception, is 
generated in a separate stage and fed into 
the detector stage under controlled condi-
tions, enabling better stability to be ob-
tained. An important factor in the detec-
tor stage is that it should be as linear as 
possible, the product detector usually be-
ing employed using special diodes in a 
balanced configuration. 

The signal is amplified before reaching 
the detector and an audio filter added af-
ter the detector. The selectivity of the d.c. 
receiver is determined in the audio stages 
with appropriate filtrjs for c.w. or s.s.b. 
reception. In effect the d.c. set is a 
superhet with an Lf. frequency of zero 
with the input carrier and local oscillator 
on the same frequency. The audio con-
tained on the input signal forms the dif-
ference signal which is detected and 
passed through to the audio stages. 

The d.c. receiver will receive a.m. 
signals, as distinct from s.s.b., by tuning 
the signal to zero beat, but it is not en-

r.t. 
amplifier 

Linear 
detector 

Local 
oscillator 

tirely satisfactory. Other names for the 
direct conversion receiver are homodyne 
or synchrodyne but these are seldom 
encountered these days. 

Reporting the DX 
Must tell you first of all of our DXer 

Kelvin Weaver BRS46864 of Blackwood 
in Gwent who, at 16, has passed the 
RAE, not to mention his father who also 
passed! Both await calls (who doesn't!) 
but both intend getting the code test over 
before long. An FT-lOIZD is used with a 

. short wire antenna for receiving at the 
moment, but a trapped dipole is being 
constructed in the interim. Resisting the 
temptation to press the microphone but-
ton Kelvin logged FROFLO, J28DP, 
VS6CT, 8P60R and 8Q7BN on 28MHz 
(lOm) plus C02HQ, KL 71B, VP2AO, 
VP2MDG, ZD8DZ, 5H3LM on 2IMHz 
(I5m) and then C3IWW, D68AM, 
JWOP, J73PP, VP8QI and ZI4BC on 
I4MHz (20m), a goodie in DF3NZ/ST2 
on 7MHz (40m) and down to 3·5MHz 
(80m) for ZLlBQD, 5Z4YV, 7X4AN 
and 9HIFN plus several PYs. 

From Edinburgh Anne Edmondson 
BRS47285 queries the QSL address of 
W6QL/8RI which I quoted as being via 
W6RGG. She reckons it is the Yasme 
Foundation. Anne's DX-200 seems to be 
sick around the dial mechanism, the 
band spread dial that is, but she's hoping 
to persuade a GM4 at her club to perform 
the necessary. Doubt whether she will 
have any problems in that direction! 
Before the string went ping Anne copied 
SVOAU on 28MHz, then K6GXO!V2A 
(QSL home call), andYCIBZ on 2IMHz 
followed by plenty of JYs, VP2EC and 
EMOC on I4MHz. That last one looks 
like an EA in disguise for a contest. In-
teresting on 7MHz was SMOGMG/Cn 
probably on holiday, and FODYM/FS7, 
VP2EC again, with good catches on 
3·5MHz in C6ADV, EA9IE, VP9AB 
and HK, and 7Z2AP who wants cards to 
POB2537, Ryadh, Saudi Arabia. Anne 
queries ED3VM which, I'm afraid, is 
probably just a novice EA3. 

Stephen Evans BRS50397 
(Hornchurch, Essex) took my advice and 
built an a.t.u. in about four hours and 
costing around £12 altogether. The result, 
a great improvement all round. Included 
in his log are J6LTZ, TL8CK; 4KIA and 
5N8PBN plus OEIEB/ P on the Golan 
Heights all on I4MHz (20m). On 21MHz 

Audio 
filter 

Audio 
amplifiers 

Fig. 2: Block diagram of a practical direct conversion receiver. The r.f. 
stage is a virtual necessity since almost all the following gain occurs in 

the audio stages 

Practical Wireless, July 1982 
www.americanradiohistory.com



(ISm) he got FK8DD and JXSVAA, 
while on 28MHz it was Z2IGL, SH3AA, 
9J2TJ, all on s.s.b. 

The FRG-7700 plus matching a.t.u. 
plus VK2ABQ beam for 28MHz, also 
used on the other hJ. bands, brought in 
HKOFBF on San Andres Is, H44PT, 
KG4QQ, VK9ZH on Wallis Is, AH8AA 
on US Samoa who wants QSLs to 
W4FGX, JTIBG, KB7IJ/KH2, ST2FF, 
VK9NNF on Norfolk Is, and 6ESRN on 
28MHz for Dave Coggins (Knutsford, 
Cheshire). On 14MHz AH2L on Guam 
turned up, plus T32AB on Christmas Is 
with cards to N7YL, and VE8RCS at 
Alert close to the North Pole. Down to 
7MHz and C02HS, VK3XI, HKOFBF 
again, VK9NS on Norfolk Is, ZL4BO 
and ZL40Y/A an excellent catch on 
Campbell Is. 

In Ramsgate, Kent, Archie Magrath 
remains BRS48064 having boobed with 
the last RAE, but after only four months 
of study for the exam he agrees it was just 
a bit too soon. Contrary to most people 
he is quite happy with his QSL returns. 
His solution-a good card that catches 
the eye. Archie's R-IOOO plus Global 
AT 1000 a.t.u. fetched VP2ED, VP2V A 
on 28MHz then YB8AEG, VP9KQ, and 
VP2MGQ on 21MHz s.s.b. among many 
others. In Hamilton, Scotland, Donald 
Stew art has been doing some sterling 
work with a Ferguson receiver plus an 
Eagle RAD30 which seems to be used as 
a b.f.o., and a short wire for an antenna. 
On 14MHz he managed SVSSW on 
Rhodes, DUIRFU, HC2HX, SV7HL, 
DF3NZ/ST2, KH6GDR, ZL3S0 and 
HC6MN. 

An interesting note from Radio Officer 
Guiney EI2EF at the Valentia marine 
radio station repol'ts that a distress signal 
put out by a Spanish ship on 2182kHz at 
2200GMT on March II was copied by 
Perth marine radio in VK-land, subse-
quently confirmed by telex. The report 
was 3 x 3 so Top Band users trying to 
make that VK QSO should not give up 
hope. 
. Another who believes in taking the 
hard way is D. J. Ackrill of West Heath, 
Birmingham, who uses a Grundig Melody 
Boy 600 plus a Masteradio receiver as the 
external oscillator, and the telescopic 
antenna on the Melody Boy, pulling in 
mostly Euro stuff on the 7MHz (40m) 
band. Then an HAC Triple-T receiver 
was obtained which with a short wire did 
a bit better on 14MHz (20m) copying lots 
of Ws and YEs. Eventually the RAE is on 
the cards. Robert Roberts of 3 Caefron, 
Upper L1andwrog, Carnarvon, Gwynedd, 
has bought a JRS99 but wonders if 
anyone has an operating manual to spare 
(not a service manual). For a beginner he 
has not done so bad with SH3DM, 
S21 GM, FR 7SN and TL8MX on 20m. 

Our regular DXer Allan Stevens has 
moved QTH to East Grinstead, W. 
Sussex, and is still waiting for his G6, 
with an FT-290 already to hand . 
However a G4 is still in mind before long: 
Newcomer to the column Stephen Evans 
BRSS0397 of Hornchurch, Essex is also 
new to the hobby and managed to get an 
old KW77 quite cheaply and to get it go-
ing with over 70 countries in the log 
already. A wire II metres long brought in 

Practical Wireless, July 1982 

CS3AD on 28MHz, YSISA and OA4JR 
on 2IMHz, plus DU3MC, 3D&ZQ, 
VP2EX, VP9VQ and J3AUT all on 
14MHz s.s.b. Next job is an a.t.u. 

A few c.w. entries from Paul Williams 
of Whitehaven, Cumbria who it turns out 
trained as a merchant navy op but went 
into the Army. Back home with his · 
Realistic DXIOO and a IS metre wire he 
found 6YSSO on 21MHz c.w. and then 
7Z2AP, FY7YE, VP8QE, BP2MMP, 
FG7AS and 8P6QA also on c.w. on 
14MHz with VP2EX on s.s.b. A fan 
dipole for 28 and 21MHz in the roof 
restricts Rob Gibson (Wadhurst, E. 
Sussex) to those two bands being unable 
to get anything up outside. While still 
QRX for his 06 he copied SH3BH, 
9LITH and 9X5PP on 28MHz, 
HP IXKZ and PZSAA on 2IMHz, then 
9XSSL, AP2P, CP6JX, DL2VK/ST2, 
HLISF, KH6lJ, P2900, TYAII, 
VS6CT and YB6ADZ on 14MHz. 

Stephen Bowler (Wakefield) managed 
to get his G4MH Minibeam up at last 
with good effect it seems. A colour photo 
of his shack is unsuitable for reproduc-
tion , unfortunately. Remember they 
should be clear, and black and white of 
reasonable size. A Datong Morse tutor 
should help towards that 04 before long. 
In the · meantime it was JR60JD, 
5H3BH, EMOC and 4K lA on 28MHz, 
JR6VNJ and HKSBCZ on 21MHz 
ending with CU5UA (CT-Iand), K06DX 
and V3WS on 14MHz. From Thurnscoe, 
near Rotherham, John Gwynn sends a 
log for 14MHz s.s.b. heard with his Unica 
receiver and a 40 metre long end-fed wire, 
like A71AO (POB4747, Doha, Qatar), 
TAICT (Box 902 Istanbul), SUIER, 
VKOAN, VK9NS, 7Z2AP, KC4XJ, 
FK8DR, KG6RN and ZD7AL. 

A new one on 1·8MHz (160m) on 
s.s.b. was LXIPD for Philip Morris, near 
Swansea, plus JWOP on 3·5MHz (80m), 
then on 14MHz (20m) it was KC6IN, 
ZD8TC, T32AB, ZL40Y / A, 7P8CG, 
TR80M, TN8AJ, 9USWR and 
VQ9CW, all with a CR-100 and 40 metre 
long wire. An FRG-7700 plus a.t.u. and 
long wire plus Datong FL2 audio filter 
has done well for John Hayes of London 
N9 with DU I RD (QSL . POB2041 
Manila), P29MF, VP2MCK, XT2AU, 
and YBOAC (QSL W A4RRB) on 
28MHz, TL8CK, ZD8TC, 6ESMX, 
JE2HCJ/P/8N2, 9USWR all on 2IMHz, 
with 14MHz coming up with SV9PR, 
V3MER, ZD7AL, and ZD8TC. For 
7MHz John logged FR 7CE, HKOEHM 
and 8P60R ending with FY7 AN and 
6DSM on 3·SMHz, a good use of a 
multiband receiver! ' 

Jim Dunnett of Prestatyn, Clwyd, says 
he got fed up with DXing which is just as 
well or he would have wanted the whole 
column for his log! So here goes for c.w., 
s.s.b. and RTTY. Taking c.w. first it was 
OY7ML and UK9FER on 1·8MHz, 
C6ABA, DL2GO/YVS, VK3MR, 
VP8ANT and ZSIQN on the new 
IOMHz band, CS3AP, FY7BC, SVSSW 
(POB349 Rhodes), V2AU, 6W8FJ on 
14MHz followed by OZ-OY-HB-OE on 
the .newly-released, for some, 18MHz 
band. Then the 21MHz provided CS3AP, 
FROGGL, HP IXEK, J28CI, MIC, 
SVSSW, 6W8EX with s.s.b. stations 

C32MJ, 9J2TJ and 9USWR on the side. 
That other new band on 24MHz 
produced LA-HB-DJ and other Euros on 
c.w. For 28MHz C.w. it was A92CE (?), 
CEOAE on Easter Is, J3ABA, VK9XM, 
Z23JO, 3XIZ with s.s.b. catches C53AP, 
S79MC, TYAII (QSL ONSNT), V2AO, 
VPSWJR, VP8ZV, 8P60R. Now to 
RTTY with FG7BG and PY2QV on 
14MHz, then CE3CEW, SV IMO, 
V2AW on 21MHz and finally FY7BC, 
V2A W, YB2BLI and SN9FDR on 
28MHz. Phew! 

Jon Kempster BRS4S20S deserted his· 
FRG-7 for a walking tour in the Peak 
District, after trying unsuccessfully to get 
it in his rucksack. Much excitement when 
local G3VR Y brought round an FT-
902DM to try on Jon's GSRV antenna as 
/A with a JA on 21MHz to start the ball 
rolling. Back to the FRG-7 though with 
J28DL and VP2EC on 28MHz (lOm), 
with 4N6HN, CE3NR and OA4AWD 
on 21MHz (ISm) and lonely FPOFSZ on 
14MHz (20m) who wants cards via 
VO I FB. The last was logged on a recen-
tly acquired FRDX-400. 

In General 
Vast quantities of information pouring 

in this month so individual mentions must 
be short. Bitter comment by Clive Cowan 
of Rugeley, Staffs, who, having passed 
the RAE, reckons .he will now have 
enough time to save for a new rig before 
his new callsign arrives! In the meantime 
it's code practice for the G4+3. 

Those who support the RAIBC will be 
interested in a sponsored walk being 
organised by Hans Field 08WXW (6 
L1andovery Close, Winsford, Cheshire) 
over 10 miles starting at lOam on Sunday 
June 6, on behalf of the Mid-Cheshire 
ARS. Anyone interested in walking or 
sponsoring drop a line to Hans. 

Wanted, circuit diagram and/or 
manual for the CR300 by Chris Reed,S 
Waverley Drive, Chertsey, Surrey with 
all expenses reimbursed. Seems Dad 
worked the DX with an IIS4 and AR88 
in days gone by, so it's rubbing off. 
Neville Moore, aged 14, from East 
Kilbride, Glasgow, reports success in the 
RAE but very bravely is carrying on with 
the code practice in order to get his 04 
straight away, but "0" level studies don't 
help. 

In order to get his llSSA receiver go-
ing Bill Piper of 2 Church Road, Dunton, 
Brentwood, Essex, would appreciate 
details of a suitable power unit and 'audio 
stage. Bill, an o.a.p., returns to the hobby 
alter some 50 years in other fields. The 
code was learned during the war so a 04 
ticket could be in the offing. 

The RAF ARS is mounting a scientific 
expedition to the Scilly Isles, roughly 
June 1I to 2S, to investigate DX paths at 
u.h.f. and v.h.f. although h.f. equipment 
will also be carried. Calls to be 
G3RAF/P and G8RAF/P located on St 
Mary's Island under canvas with max-
imum of 12 operators. Interested in going 
along? Then send details of RAFARS 
membership and operatmg expenence 
and RAF details to Admin Sec, 
RAFARS, RAF Locking, Weston-Super-
Mare, Avon BS24 7AA. 
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Coming from computers 1010 David-
son of Hawling in Glos seems to have 
become entirely devoted to amateur 
radio. His valved KT320 is now working 
after some faultfinding and logs are 
promised. First venture into the hobby by 
John Hargreaves of Lancaster is with a 
DX302 and, having just retired, John will 
have plenty of time for the OX, with a 
short wire in the loft, although he does 
not like the look of the RAE papers! 

Dave Shirley BRS46900 says he has 
given up prodding the HO for his licence 
and taken to prodding rice puddings as 
the result is the same, no reaction! His 
pleas to the RSGB seem to have fallen on 
deaf ears, he says. An FT-IOIDFM is on 
the way to connect to the G5R V antenna 
already up. 

Club Spot 
If you are looking for a local club but 

can't find it in this month's issue then 
look back over past issues, or write for in-
formation to the RSGB to which most 
clubs are affiliated. 

Greater Peterborough ARC Fourth 
Thursday at Southfields Junior School, 
Stanground, at 7.30. June and July are 
visits to the local police HQ and to 
Hereward Radio respectively. Contact is 
Frank G8ZVW, 27 Lady Lodge Drive, 
Orlon Longueville, Peterborough or 
231848. 

Aylesbury Vale RS Meets "ever four 
weeks" at Stone Village Hall, near 
Aylesbury at 8pm. However next one is 
on Tuesday June IS when G3KLT 
speaks on the exploitation of natural 
phenomena. More precise details from M. 
J. Marsden G8BQH, "Hunters Moon", 
Buckingham Road, Hardwick, Aylesbury 
or 641783. 

North Bristol ARC Normally last Fri-
day of the month except for June, July 
and August because of outside activities 
like the League of Friends fund-raising 
fete on June 5, and GB2LOF, probably. 
Also NFD day so resources pretty 
strained by all accounts. It's Ted Bid-
mead G4EUV, 4 Pine Grove, Northville, 
Bristol or 691685 and, before I forget, 
normal meeting place is the Self-Help En-
terprise, 7 Braemar Crescent, Northville, 
Bristol. 

Copeland ARC New one for the 
column I think, meeting first and third 
Weds at 7.30 in the Market Hall, Egre-
mont, West Cumbria, with everyone most 
welcome. Contact Bill Duddle G4EDV, 
28 Rannerdale Drive, Whitehaven, Cum-
bria or W'haven 3458. 

Radio Amateur Invalid and Blind Club 
Notice of AGM on Sunday June 20 dur-
ing the mobile rally of the Denby Dale 
ARS at Shelley High School near to 
Denby Dale, a venue which will be ap-
preciated by all those more northern 
members of RAIBC. Francis Wooley 
G3LWY, 9 Rannoch Court, Adelaide 
Road, Surbiton, Surrey, will fill in the 
details of the a.g.m. or the club's ac-
tivities. 

Stevenage & District ARS Meetings in 
the Staff Canteen, British Aerospace 
Dynamics, Site B, Argyll Way, 
Stevenage, at 8pm with June 17 devoted 
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to a rig test evening. It is hoped that a 
beginners' night to be held in Welwyn 
Garden City in July will lead to frequent 
gatherings in that QTH. Publicity sec is 
Les Mather G80KI, 63 Woodhall Lane, 
Welwyn Garden City, Herts. 

Thames Valley ARTS Meets first 
Tuesday at 8pm at the Thames Ditton 
Library meeting room, Watts Road, 
Giggshill, Thames Ditton where on July 6 
well-known John Pegler G3ENI will ad-
dress the assembled multitude. Afraid the 
June date was too early for this issue of 
pw. Contact is Julian Axe G4EHN, 65 
Ridgway Place, Wimbledon, London 
SWI9 or try 01-9465669. 

Norfolk ARC Wednesdays, 7.45 , 
Crome Centre, Lane East, 
Norwich, with infon .. , . meeting plus code 
practice on June 9, and G4LDG describ-
ing a simple hJ. bands QRP rig and a.t.u. 
on the 16th. The 23rd is informal and 
code again with the 30th devoted to final 
plans for VHF FD. Sec is P. Gunther 
G8XBT, 6 Malvern Road, Norwich, also 
N'wich 610247. 

Winchester ARC Meets on third 
Saturdays (unusual!) at 8pm at the Log 
Cabin, Stockbridge Road, W'chester, 
visitors and new members most welcome 
says PRO Graham Middleton G6EEJ, 33 
Main Road, Littleton, Winchester, Hants, 
or try W'chester 880986. 

Bromsgrove & District ARC Second 
Friday of the month at the A voncroft Art 
Centre, Bromsgrove with a QRP group 
also meeting there on fourth Fridays, plus 
a club net on 144·850 at 8pm on Wed-
nesdays. Big date is the Bromsgrove Car-
nival on June 26 with special event sta-
tion but Alan Kelly G4L VK, new sec of 
the club, at 021-445 2088 will supply the 
details. 

Southgate ARC Coming events in-
clude a multi-club darts and social even-
ing in the summer plus a v.hJ. dJ. hunt 
on August Bank holiday but more of that 
anon. The June 10 meeting will deal with 
Marconi the Man by an historian from 
the Marconi Co. It's at 7.30 at St 
Thomas' Church Hall, Prince George 
Avenue, Oak wood, London N 14, as are 
all meetings. John Fitch G8EWG, 16 
Kent Drive, Cockfosters, Barnet, Herts is 
the man to contact. 

Salop ARS Handsome newsletter 
available to all and sundry for an s.a.e. to 
Edwin Arnold G6AKE, 30 Leamore 
Crescent, Belle Vue, Shrewsbury , 
Shropshire who will also be glad to 
answer your queries on the club. Venue is 
the Albert Hotel, Smithfield Road, S'bury 
on Thursdays at 8pm. June 10 is natter-
nite but special date is the 12th at the 
West Mid Show Ground with radio and 
A TV display at the scout camp from 
around lOam. On June 17 Mike Wilde 
demonstrates SSTV while the GM of the 
RSGB Dave Evans G30UF visits to talk 
about the society, and hopefully members 
of other local clubs will rally round for 
the occasion. 

Yeovil ARC Briefly, 7.30 Thursdays, 
Building 101, Houndstone Camp, Yeovil, 
with G3KSK threatening to double your 
code speed on June 10 while G3MYM 
discusses a club propagation research 
project a week later. RAE and code tui-
tion available to members plus weekly 

club nets on 3·5MHz and 144MHz. Don 
McLean G3NOF, 9 Cedar Grove, 
Yeovil, Somerset also answers on Yeovil 
24956. 

Watford RC First and third Wednes-
days in the Small Hall, Christ's Church, 
St Albans Road, N. Watford, which hap-
pens to be opposite ·a Kentucky take-
away! 8pm is OK for an 8.30 start. 
Details of events from D. J. Baxter 
G8KBV, 3 Old Farm Cottages, Langley 
Bury School, Hunton Bridge, King's 
Langley, Herts, the club's PRO. 

British Rail ARS Seems the congress is 
to be held in October and not November 
as previously stated. In the meantime 
3·7MHz on Wednesdays at 8pm will 
keep the members in touch. Sec Geoff 
Sims G4GNQ has been busy on IOMHz 
working Euros and the odd VK3, with 
SOW. He can tell you more of the club's 
activities if you write to him at 85 Surrey 
Street, Glossop, Derbys. 

Midland ARS Just to get things 
straight the meeting time is the third 
Tuesday of the month, rather than "last _ 
but one". On June IS it's experiences on 
lOGHz with the PW Exe project, with 
G3KPT and G8ASW. (I'm sure the 
Editor would also like to know how they 
made out.) What a pity that the club mag 
Probe doesn't say where the club meets! 
Is it a state secret? However, a word with 
T. B. Brady G8GAZ, 57 Green Lane, 
Great Barr, Birmingham or a call to 021 -
357 1924 should get you all the answers. 

Honestly, the number of club mags 
and letters that give no hint of meeting 
place or secretary information is quite 
remarkable! 

Wirral ARS Now here is a nicely 
produced mag, list of committee, list of 
events to come, and little space wasted on 
past events, plus wide variety of topics to 
suit everyone. Meetings first and third 
Weds 7.45, at Minto House School, 
Birkenhead Road, Hoylake, Wirral. June 
16 is a DF foxhunt on the 144MHz band 
and I'd better tell you of the July 7 demo 
of v.hJ. equipment by G3LEQ who, it 
seems, always brings a wide range of the 
latest equipment. Your contact is Gordon 
Lee G3UJX, 30 Manor Drive, Upton or 
677 IS 18. 

Rolls Royce ARC All set for the big 
rally on June 27 at the RR Sports and 
Social Club, Barnoldswick, with talk-in 
on S22 and ample facilities of all kinds, 
for all the family . Normal meetings on 
first Wednesday at the Sports and Social 
Club with pie and peas after the lecture, 
so what else could one ask for? Morse 
classes at the shack on the sports ground 
on Monday nights at 7.30 with two in-
structors plus a third for the raw begin-
ners. So far not a single failure has been 
recorded when it came to the crunch. 
Want to know more? Then try Les Logan 
G4ILG, 19 Fenton Avenue, Bar-
noldswick , Colne, Lancs or (0282) 
812288. 

Hastings Electronics and RC The club 
journal Vital Spark tells me the club 
meets on the third Wednesday at West 
Hill Community Centre, Hastings for its 
main meetings, with the Club Room at 
479 BexhiII Road, St Leonards-on-Sea 
open for the computer mob on Monday 
evenings and the socialites on Fridays. 
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On Tuesdays it's an RAE course at the 
WiIliam Parker School at 7.30pm. What 
do they do in their spare time, one asks? 
On June 16 it's the Summer Social but if 
you contact George North G2LL of 7 
Fontwell Avenue, Little Common, 
Bexhill-on-Sea he will enlarge on this. Or 
try Cooden 4645. 

Derby & District ARS Member Bill 
Mead G5YY reaches 50 years in amateur 
radio and gets a surprise presentation 
from the members. Wednesdays at 7.30 
at the clubroom at 119 Green Lane, 
Derby, with tea, coffee and other light 
refreshments for the work-weary. June 9 
is a technical quiz but on the 16th 
G3XER will demonstrate Robot slow-
scan TV equipment which ought to be ex-
citing. Quite different is the barbecue at 
Drum Hill, Little Eaton, on June 23, with 
a night on the air on the 30th. I think that 
it is still Jenny Shardlow G4EYM at 19 
Portreath Drive, Darley Abbey, Derby 
that you should contact for more info. 

Edgware & District RS Much contest 
conversation these days with NFD and 
VHF FD coming along in June and July 
with the club aiming at operating on all 
bands from 70 to 1296MHz at the latter 
event. Editor of the Edgware Ham News 
G3MNO has started something by spon-
soring a constructional contest for the 
best design for constructing high-voltage 
variable capacitors with ordinary 
workshop tools. Seems the real ones are 
just a bit expensive these days. So second 
and fourth Thursdays at 8pm at 145 
Orange Hill Road, Burnt Oak, Edgware, 
Middx, with club net on 1875kHz Mon-
days at lOpm plus code practice at 
meetings and over the air from RSGB 
keybasher G3ASR ori 1·8 and 144MHz. 
June 10 sees a quiz evening conducted by 
Alan G3PSP with the 24th devoted to in-
formal matters and discussion of plans 
for VHF FD. If there are any more 
details get them from sec Howard Drury 
G4HMD, 39 Wemborough Road, Stan-
more, Middx, also 01-9526462. 

Bournemouth RS New BRS newsletter 
could be confused with ditto from the 
British Rail group previously mentioned! 
Anyway the mag is well produced (it 

Every now ahd again I am asked by a 
reader if it is possible to predict what 
reception will be like on the medium 
waves. There are really two questions. 
Some DXers would like to know, before 
going to bed, if it is worthwhile getting up 
during the night to scan the band. Others 
look for longer term forecasts. Before 
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ought to be!) especially the circuits and 
diagrams, the downfall of most 
magazines. Meetings on second and 
fourth Fridays of the month but Elaine 
Howard G4LFM of the PW staff will be 
delighted to tell you all. 

Southdown ARS It is the Chaseley 
Home for Disabled Ex-servicemen, 
Southcliff, Eastbourne, E. Sussex at 7.30 
on the "first Monday with an open forum 
plus demonstration of amateur equipment 
on June 7, venturing forth for an open-air 
meeting on July 5 at Butts Row. Drop a 
line to sec J. S. Pitt G6BGT, 18 
Kingsmere Court, Hurst Lane, 
Eastbourne or ring 643463. 

Acton, Brentford & Chiswick ARC 
Interesting discussion on the new amateur 
radio licence schedule on Tuesday June 
15 at the Chiswick Town Hall, High 
Road, Chiswick, London W4 at 7.30pm, 
for which a big attendance is anticipated, 
and from which neither the Home Office 
nor the RSGB can expect to escape un-
scathed. More on the club activities from 
W. G. Dyer G3GEH, 188 Gunnersbury 
Avenue, Acton, London W3. 

Cornish Radio Amateur Club First 
Thursdays at the SWEB clubroom in 
Pool (not Poole) twixt Camborne and 
Redruth says "newly promoted" 
secretary Simon Rodda G6DFE of Cliff 
Hotel, Penzance, Cornwall (0736) 3524 
or on l44MHz. Go and meet everybody 
at the club's mobile rally on July 18 at the 
Camborne Tech College with various 
trade stands and a DF foxhunt to boot. 

Biggin Hill ARC An RSGB film on 
microwaves features in the club calendar 
for June 22 at the usual meeting place, the 
Biggin Hill Memorial Library at 8pm. 
Call lan Mitchell G6EMW on Biggin Hill 
75785. 

Radio Society of Harrow Said to be 
one of the largest and best attended clubs 
in Greater London, the club is making a 
special effort to cope with the influx of 
new members and visitors by organising 
talks and demonstrations for these begin-
ners to amateur radio. In contests two 
stations are operated, one seriously by ex-
perienced members and the other for the 
newcomers to get the feel of amateur 

examining the subject it might be 
worthwhile clearing up any misconcep-
tions that may exist about propagation on 
the medium waves. 

I took part in some tests organised by 
the European DX Council several years 
ago which consisted of monitoring at a 
set time every night, three frequencies in 
different parts of the m.w. band. When 
the results were collated it seemed quite 
clear that when reception of North 
America was poor then reception from 
South America peaked. It was not simply 
a lack of North American QRM. The 
signals from South America were enhan-
ced and a theory to account for this has 
been advanced by at least one DXer in 
the United States. 

Instead of periods of poor reception, as 
experienced on the short waves, reception 
on the medium waves seems to favour 
one direction on one night and another 
direction on another occasion. Complete 
fadeouts do occur but not nearly as often 

radio. Meetings every Friday in the Rox-
eth Room of the Harrow Arts Centre 
which just happens to be opposite the 
Alma pub in the High Road, Harrow 
Weald, Middx, at 8pm. Enquiries to 
Chris Friel G4AUF on 01-868 5002 
please. 

Torbay ARS Eagerly awaiting the 
rally on August 29 at the ITT Social Cen-
tre with talk-in on S22 plus hot meals and 
bar at lunch time. Says PR9 L. G. Mays 
G2CWR, "if it rains we are all under 
cover and if it's sunny the beaches are 
just down the road." He lives at Atlantis, 
Clennon Avenue, Paignton, and the club 
meets at Bath Lane, rear of 94 Belgrave 
Road, Torquay. More details of the rally 
direct from G4DZH on (0803) 523063. 
Thought you'd like to get this date in 
your diaries in good time! 

Verulam ARC June 22 has G3LXP 
discoursing on operating techniques on 
the hJ. bands, at the usual meeting spot, 
the Charles Morris Memorial Hall, Tyt-
tenhanger Green, near to St Albans, 
Herts, at 7.30. If you'd prefer an informal 
meeting to start with then it's the RAF A 
HQ in New Kent Road, St Albans on the 
second Tuesday of the month, around 
7.30 also, I'd imagine. Hon publicity sec 
Peter Hildebrand G3VJO of Hobbits, 31 
Crouch Hall Gardens, Redbourn, St 
Albans is the fellow to contact, also Red-
bourn 2761. 

Wolverhampton ARS Well-printed 
newsletter giving club events into August; 
very helpful. Like surplus equipment sale 
on June 7, natter-nite on the 14th, general 
question time and solving of problems on 
the 21st, ending with a treasure hunt on 
the 28th. From which you may deduct 
that meetings are held on Mondays, at the 
W'hampton Chamber of Commerce and 
Industry, 93 Tettenhall Road, 
W'hampton, and if you want to know 
more it is John Cook G8EDG, 75 
Windmill Lane, Castlecroft, 
Wolverhampton. 

Reminder that the deadline for copy is 
the 15th of the month for inclusion in this 
column. Other correspondence any time, 
of course. 

as on the short waves so it is always 
worth having a look round the m.w. band. 
In fact some of my best catches have oc-
curred during periods of unsettled recep-
tion. I logged WIVI (now WUWI) 1MHz 
located in the American Virgin Islands 
when there was not a single North 
American to be heard. I hope we are 
never able to forecast precisely what will 
be heard on the medium waves as a lot of 
the fun of DXing would then disappear. 
This is a personal view not likely to be 
shared by everyone. 

Pointers 
Attempts have been made to relate 

reception during the evening with recep-
tion later the same night. If some stations 
in Northern Europe are audible then the 
path is probably OK for North America 
later on. Similarly for reception to the 
south and the pointers, of course, are the 

"oo_o ______ _ 
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, i 

The Transmitter site of WIVI 

stations to look for during the evening. 
Has anyone experience of forecasting by 
this method? I'm sure readers would be 
interested. There is also the related 
method of looking for stations in North 
America, Newfoundland for example, 
which are the first to fade-in but as this 
can only be tried in winter we will have a 
look at it in a later issue. 

In answer to reader Michael H. 
Thomas of Gateshead who is interested in 
DXing local radio stations at sunrise. 
There ought to be a relationship between 
conditions at sunset and again at sunrise 
the following morning so it might be 
worthwhile listening during the evening to 
see if this is the case. 

There is another method of prediction, 
based on the ionospheric data broadcast 
over the Time Signal and Frequency 
Standard station WWV which is located 
in Boulder, Colorado in the USA. The 
broadcasts are continuous the 
day and night on 2·5 MHz, 5MHz, 
lOMHz, 15MHz and 20MHz. The higher 
frequencies are usually audible in the UK 
in the evening. WWV is easy to identify 
as it gives a voice time check every 
minute as well as the one second pulses. 

Ionospheric Forecasting 
At 18 minutes past each hour WWV 

gives, by voice, the latest value for the 
"K" index and values for the previous 
day for the Solar Flux and the "A" index, 
plus a short comment on them. 

Solar Flux is a measure of the degree 
of ionisation of the ionosphere and is 
measured on a scale going up to 200. A 
low value means low ionisation. A high 
value means high ionisation and in-
creased absorption of lower frequencies. 
For the medium waves, but not 
necessarily for the short waves, a low 
value for the solar flux should indicate 
good DX from North America and a 
medium value should indicate good 
reception from South America. Unfor-
tunately, the values of solar flux that 
come over WWV are one day out of date 
so m.w. DXers go for the geometric in-
dices instead. 
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The "K" index and the " A" index are 
simply different ways of expressing the 
value of the earth's magnetic field which 
is affected by particles such as electrons 
and protons, coming from the sun. These 
particles also affect the ionosphere, so the 
two indices give a measure of the state of 
the ionosphere and its effect on radio 
reception. 

The "K" index is up-dated every three 
hours (every six hours over WWV) and is 
on a scale from 0 to 9. The "A" index is 
the average of the previous day and is on 
a scale from 0 to 400. The "K" index is of 
interest to us since it is the more recent. 
Very roughly, a value of 2 or less means 
good reception of North America on the 
medium waves. Middle values mean poor 
reception of North America but good 
reception of South America. High values 
for the "K" index indicate disturbed con-
ditions and you probably won't be able to 
hear WWV in this event. 

To make real use of the WWV infor-
mation it is desirable to relate it to your 
DXing. Not everyone is prepared to do 
this but the method does work. A record 
in your log of "K" index values from 
WWV at selected times could be a 
valuable guide for future listening. Next 
time we will have a look at the II-year 
sunspot cycle and the 27-day solar rota-
tion period, both of which have an effect 
on radio reception. 

Local Radio 
A Sony TFM C660W (Clock Radio) 

pulled in Manx Radio on 1368kHz for 
Keith Nockels of Ipswich which must 
rank as a very nice catch from that QTH. 
lan Kelly (Reading) is another local radio 
enthusiast. He has a Pye 9015 portable 
radio cassette. " I have received 28 local 
radio stations within England, Wales and 
Northern Ireland, the great majority in 
daytime." Stations heard occasionally at 
night include Radio Forth 1548kHz, 
Radio Cleveland 1548kHz, Radio Lin-
colnshire 1368 and Manx Radio also on 
1368. Ian says it is a pity that many of 
the local radio stations occupy the same 
frequency. Making use of the directional 
properties of the ferrite rod antenna by 
rotating the receiver is one way to over-
come the problem. Another is to try 
sunset/ sunrise DXing. 

African OX 
Summer is a good time for DXing the 

African continent. The time zones are 
near to our own which means that we can 
start at sunset which is always a good 
time for DXing. This year Ramadan 
begins on the 23rd of June which means 
that for some four weeks from that date, 
Arab countries will continue broadcasting 
all night. 

Stations in Algeria, Tunisia and 
Morocco are to be found all over the 
band and should become conspicuous 
once Europeans sign off for the night. 
Listen on 531 , 585, 594, 612, 629,891, 
936,980, 1233 and 1566kHz. There are 
also two on the long waves, Tipaza in 
Algeria on 251kHz and Azilal in 

Doe Radio in Jersey 

1-2 3 4 
VHF ___ • --; ••. 

Radio JERSEY 1026KHz 
Sent by reader John Parry of 

St Saviour, Jersey, Cl 

Morocco on 209. Less obvious are Li-
byans on 1125 and 1251 and Egypt on 
621 and 819kHz. There is also the 
Spanish enclave in Morocco which has 
Radio Ceuta on 990kHz but this is really 
a difficult one. . 

Moving south from the Mediterranean 
there are a number of interesting broad-
casts to be heard, some of them quite 
frequently in the UK. Radio Dakar in 
Senegal is on 765kHz in French and local 
languages, Ougadougou in Upper Volta is 
weak . but consistent on 747kHz, the 
Canary Islands are on 621kHz and 
1341kHz in Spanish, Nouakchott in 
Mauretania has been heard in French on 
1521kHz, Abijan in the Ivory Coast also 
in French is on 1494 while Freetown in 
Sierra Leone can be found , in English, on 
1206kHz. 

Readers' Letters 
Duncan Fraser has recently come to 

London from New Zealand and his 
experience with a loop Rre-amRlifier 
designed by the New Zealand DX 
League and widely used by DXers in that 
country, is interesting. He tried it with a 
loop in daylight and it worked great on 
several Europeans between the top and 
bottom of the band. After dark the pre-
amplifier overloaded in the presence of 
strong European signals over the entire 
band. The pre-amplifier has a gain con-
trol but "surprisingly, reducing the am-
plification makes no difference to the 
overloading though it worked OK on the 
signal." It is the non-linearity of the am-
plifying device, presumably a transistor, 
that is causing the overloading. You 
won't get away with high gain pre-amps 
on the medium waves in this part of the 
world. There is at least 100 megawatts of 
broadcasting in Western Europe on the 
medium waves. 

Duncan goes on to say: " It seems most 
sets are more sensitive on the short waves 
than medium waves. Just tune to 
1600kHz on m.w. and on s.w. (bands) 
and see the difference". It is not acciden-
tal. Many receivers are deliberately 
desensitised on the medium waves to 
prevent overloading. Damping resistors 
across tuned circuits is one popular 
method. Finding a really good receiver 
for m.w. DXing is not easy. Reader J. C. 
Thompson of Havant regrets parting with 
his old CR-IOO. Join the club, I did the 
same a few years ago. 

Practical Wireless, July 1982 

www.americanradiohistory.com



SOUND ADVICE - SOUND VALUE 
A GOOD START is essential to short wave listening and expert advice is important in achieving this - so here's some - if you've 
made up your mind to buy a receiver you should be aware it will perform only as well as the antenna it sees. The old adage 
regarding wire antennas "As long and as high as you can" is still good, but at best is only good for PEAK PERFORMANCE on one 
or two frequencies, at worse none. 
Whichever frequency you tune your receiver to, for PEAK PERFORMANCE on all frequencies you need good matching between 
your Receiver and Antenna to hear the best from it. If you plan to listen on the high frequency bands up to 30MHz then you know 
you can't have an antenna for every frequency! Or can you? - Well not quite! BUT we can offer you MUCH IMPROVED 
PERFORMANCE from your receiver by using an antenna tuning unit, that will electrically change the length of your antenna to 
match the frequency you select - in other words - A MATCH AT ALL FREQUENCIES. 
You'll see many antennas being advertised under gimmicky names, but when it comes down to it they're only random wires or 
odd configurations. At the end of the day, if you're expecting the performance the manufacturers specified, then you'll have to 
buy an antenna tuning unit. Tell you what we'll do - we'll prove to you - we'll give you one ABSOLUTELY FREE when you buy 
your FRG 7700 or FRG 7700M and we'll give you complete advice on an antenna to suit your available space, which should only 
cost you a couple of pounds! 
So let's put the offer in big print for you! 

1 YAESU FRG 7700M + FRT 7700 £409.00 
1 Y AESU FRG 7700 + FRT 7700 £329.00 

VAT included 
- What can you lose? So get cracking MAKE A GOOD START! HAVE PEAK PERFORMANCE FROM THE OFF AND DON'T 
FORGET, ADD £5.00 IF YOU REQUIRE SECURICOR DELIVERY. 

.. 
AMCOMM .. 

YAESU - JAYBEAM - HYGAIN - BANTEX - AMTECH - CUSHCRAFT - SWAN - ATLAS -ICOM 
and 50 other major lines - all ex stock 

AMCOMM SERVICES 
194A NORTHOL T ROAD, SOUTH HARROW, MIDDX. LONDON. 

S.M.C. 

Tel: 01-864 1166 & 01-422 9585 
Opening hours : Tues-Sat 9.00-5.30. 

Closed Monday. 

(TMP ELECTRONIC SUPPLIES) TELECOM. 
STOCKIST OF YAESU, JAYBEAM, HY-GAIN, AMIDON CORES, ICOM/- £ YAESU:- £ SOMMERKAMP:- £ 
KDK, FDK, MICROWAVE MODULES, RSGB BOOKS, ASP, IC720A 883 FT101ZD 659 TS280FM 169 

LEADER, CUSHCRAFT, DAIWA. HANSEN IC730 586 FT707 565 TS788 359 

New Premises full 
IC251 495 FP707 125 Agents for:-now open, demonstration IC451 599 FC707 85 

facilities, Access, Barclaycard, H.P. Licenced Credit IC290 365 FT290R 245 THANDAR TEST 
Broker. I can supply anything from a PL259 to a FT-1. IC2E 159 FRG7 195 EQUIPMENT 

IC4E 199 FRG7700 329 
IC25 259 FT207 169 ALSO 

HOWARTH JONES GW3TMP IC24 169 FC902 135 ACORN ATOM 
UNIT 27, PINFOLD WORKSHOPS, AT500 299 ACCESS VIC-20 

PINFOLD LANE, BUCKLEY, CLWYD CH7 3PL. B/CARD COMPUTORS 
TEL: BUCKLEY (0244) 549563. H.P. Facilities 

Open Tuesday-Friday 9.30-5.30. Saturday 9.30-4.00, 6 NEW ST., BARNSLEY, SOUTH YORKS. 

. 

Lunch 1.00-2.15. Phone: 0226 5031 

GM30PW T RIO GM30PW 

,JA YCEE ELECTRONICS 
20 WOODSIDE WAY, GLENROTHES, FIFE, KY7 5DF 

Phone: 05927569621754918 Telex: 727181 
OPEN 5 DAYS: TUES-SAT, 9am-5pm 

* YOUR APPROVED DEALER IN SCOTLAND * 
PART EXCHANGE AND HIRE PURCHASE 

QUALITY, GUARANTEED SECONDHAND EQUIPMENT IN STOCK 
COME AND VISIT OUR SHOWROOM AND TRY THE LATEST TRIO GOODIES 

HAVE A FRIENDLY CHAT WITH JOHN, GM30PW 

COME IN AND SEE THE TS530S AS REVIEWED IN THIS ISSUE 
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TSBJOS 
AT230 
SP230 
YK88C 
YK88CN 
TS530S 
YK88SN 
TS130S 
TS130V 
SP120 
SP40 
AT130 
PS20 
PS30 
MC50 
MC35S 
MCJOS 
lf30A 
TS780 
TR9130 
TR9500 
809 
TR7800 
TR7850 
TR8400 
PS10 
TR2300 
TR2500 
HC10 
HS5 
HS4 
OM801 
TR7730 
Rl000 
SP100 
R600 
SX200N 

160-10m transceiver 9 bands 
All-band ATU power meter 
[xlemal speaker unit 
500H, ON filter 
270Hz ON lilter 
160·10m ,rans 200W pep digita l 
2nd SSBlilter option 
8 band 200Wpep 
8 band 20W"ep 
Base slation uternal speaker 
New mobile speaker unit 
100Wanlenna luner 
AC power supply T5120f130V 
AC power supply 15120/1305 
Dual impedance desk microphone 
Fist microphone 50K impedance 
Fist miclophone 500 ohm imp_ 
HFlowpass'ilter, lkW 
2m/70cm all mode lIanste;ver 
New 25W synthesised mullimode 
70cmall·mode 
Bass plinlh 101 TR900D/9130 
2mFM synlhesised mobile 
40Wversion of above 
70cm FM synthesised 
AC psu for above 
2m FM synthesisedpottable 
2mFMsynlhesisedhandheld 
Digilal desk World Clock 
Oalule Comm. headphones 
Standard headphones 
Oipmeter 
New 25W FM lfansceiver 
Gen. Coverage Receiver 
bternalspeaker 
Gen. coverage receiver 
Scanning Receiver 
Airband Receiver 

£894.0015.001 
119.00 12.251 
34.951) .5 01 
29.80 10.501 
32.8010501 

534.8815.001 
29.0010.501 

525.0015.001 
445.0015.001 

23.001 1.251 
12.401 1.501 
79.00 11.501 
49.45 15.001 
88.50 15.001 
25.75 11 .501 
13.80 11.001 
13.80 11.001 
17.95 11.001 

748.18 15.001 
395.00 15.001 
449.00 15.001 

34.95 15.001 
284.00 15.001 
314.00 15.001 
299.00 15.001 
84.7512.501 

186.751 5.001 
207.00 12.501 

58.75 11.501 
21.85 11 .001 
10.3511.001 
60.00 11 .751 

247.00 15.001 
297.00 15.001 

26.90 12.501 
235.00 15.001 
284.00 15.001 

49.45 12.501 

IC 720A £883.00 
FRG7700 SSBlAM/FM reev/. dig. readout 
MEM7700 Memory unit for above 
Conveilers lor above: 
fRV7700A 11 B· 150MHz 
fRV7700B 50·60MHz & 11 B·150MHz 
fRV7700C 140·170MHz 
fRV77000 70·BOMHz & 11 B· 150MHz 
FRT7700 Receiver aeriallUner 
flUOR 2m all-mode Ifansceiver 
FP80A 230V AC power supply 
mSOR 70cm all-mode tra nsceiver 
Fl290R 2m all-mode portable 
Fl230R NI!W 25W FM synthesised 
NC11C AC charger 
CSC· ' Carrying case 
MMB·" Mobile mounting bracket 

I 

£329.0015.001 
90.0011.001 

69.7511.751 
76.5011 .751 
85.9511.7 51 
72.45 11.751 
37.8512.001 

379.0015.001 
63.2612.001 

449.0015.001 
15.001 

239.0015.001 
1.00 11.001 
145 10.501 

22.2511.501 

HF transceiver and gen. cov. receiver 
Powt!r supply lor 720A 
2mmultimodebaseslation 
2m synthesisedcompacl 25Wmobile 
2m mullimode mobile 
2m FM synthesised hand held 
70cms Synthesised Handheld 
SoIl cases 
Speaker/microphone 
Car charging lead 
6V Niud pack lor IC2E 
9V Nicad pack lor IC2E 
Emplycase lor 6 I AA Ninds 
l' .5V Nicad pack lor IC2E 
12Vadaptor pack lor IC2E 

FDK VHF/UHF 
Mufti 70DEX 2m FM synthesised 25W mobile 
Multi 750E 2m mullimode mobile 
Exp.... 70cm Iransverter for M750E 

IALSO fUll RANGE Of WEll METERSI 
WE ALSO STOCK:-

JAYBEAM ANTENNAS 

588.0015.001 
883.0015.001 

99.0015.001. 
499.00 15.001 
259.00 15.001 
366.00 15.001 
159.00 12.501 
199.00 12.501 

3.5010.501 
12.0011.001 
3.20 10.501 

22.00 11.001 
17.7011.001 
5.80 10.501 

30.5011.001 
8.40 10.501 

199.00 15.001 
219.0015.001 
219.0015.001 

G-WHIP MOBILE ANTENNA RANGE 
MICROWAVE MODULES 
AERIAL ROTATORS 

All prices if/C. VA T. P&P. inc. Brackets 

24 HOUR ANSWERPHONE CREDITCHARGE PART EXCHANGE 
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58 HIGH STREET, NEWPORT PAGNELL, BUCKS. 
TEL: 0908610625 

AUTHORISEO 

IJlIICOM!® YOUR OFFICIAL SOMMERKAMP IMPORTER 
DEALER 

THIS MONTH'S SPECIAL OFFER 
. TS 788DX The ultimate in lOm communications. 

All mode, lOOW P.E.P. Special price £339 
2m AMPLIFIERS 

STOP PRESS FL 2050 11ooW) £125 
FL 2010 (IOW) Specially for use with FT290 £65 4dB colinelr, only £17.50 

We s10ck genuine Sommertcomp qualily 
accessories RECEIVERS NT30 12V3A regulaled PIS £21 NT60 12V3A 

FRG 7700 {With memories fil1ed) £389 regulated PIS £30. YS2000 SWR bridge & power 

VHF EQUIPMENT FRG 7 £199 meter. reads 200W output from YS2000 SWR 

FT 290R 2m all mode portable transceiver 
(inc charger). £239 

FT 480R 2m all mode mobile/base station £369 
FT 780 7Dems version £439 
Sommerkamp SC 1 base station console for 480 & 
780 £125 
FT 21l8RE 2m Hand portable transceiver £209 
FT 71l8RE 7Dems version of above £219 

SX200N ' £259 
Beareat 220FB. SPECIAL OFFER £199 

IC BC30 23W AC Base Charger and Hod £39.00 
IC BC25 23fN AC Trickle Charger £4.25 
IC CPl Car Charging Lead £120 
IC BP2 6V Nicad Pack for IC2E £22.00 
IC BP3 '5-J Nicad Pack for IC2E £17.70 
IC BP4 Empty Case for 6x AA Nicads £5.80 

bridge & power meler 1.8-150MHz £54. 

IC720A HFTransceiver & Gen. Cov. 
Receiver £88100 

PS15 Power Supply for 720A £99.00 
1C251E 2M Multimode Base Slation £499.00 
IC25E 2M Synthesised Compact 25W 

Mobile £259.00 FT207 SPECIAL OFFER £159 
FT 230R .. NEW" 25W 2m FM mobile £229 IC BP5 11.5V Niead Pack for IC2E £30.50 IC290E 2M Multimode Mobile £366.00 
TS 280 **NEWVERSION" 144-14812!/25 IC OCl 12V Adaptor Pack for IC2E £8.40 IC2E 2M FM Synthesised Handheld £169.00 

kHz. Reverse repeater, 50 Watts 
output £229 

ICMU IOW Booster £49.00 IC U/2!3 Soh Ceses 
IC730 HF Mobile Transceiver B Band £586.00 ICHM9 Speaker/ Microphone 

FT 725 FM mobile. SPECIAL OFFER £199 

We also carry a range of products from other manufacturers such as JAYBEAM, 
MICROWAVE MODULES, l.A.R., DATONG, CUSHCRAFT etc. 

A selection of marine and commercial equipment is also available. 
ALL PRICES MAY CHANGE OWI NG TO CURRENCY EXCHANGE FLUCTUATIONS. 

All prices include VAT. HP terms available. Part Exchange. Access and Barc[aycard welcome. 

41 Sutton Road, Wigan Road, .Bolton. G4GHE Tel: (0204) 652233 

£150 
£12.00 

HF 
EQUIPMENT 

FT 7B & YC 7B £459 
F 

HF. with scanning £85 
mic and CW filter £629 

FT 277Z0 (= FTlO1Z0) Sommerkamp unit with 
everything fil1ed (AM or FM. you 
choose) £679 

FT 9Q20M Same as Yaesu with everything fil1ed. 
i.e. £60 worth of filters £889 

FT 307 Similar to Yaesu FT 107 with every 
possi ble extra £879 

FT 1 The ultimate in HF transceivers_ 
Supplied with oil extras fil1ed P.D.A. 

FL 277Z0 HF Amplifier 2kW £439 
External speakers. VFOs ete are all 

available P.D.A. 
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Regular readers of this column will be 
. aware that radio receivers, especially the 
simpler ones, are able to generate unwan-
ted signals which are usually called 
spurious responses or simply, spurios. 
They can be images, which cause a sta-
tion to appear at two different places on 
the dial, or the receiver's internal os-
cillator may generate unwanted frequen-
cies, usually multiples of the correct one, 
which make stations appear at unexpec-
ted places and prompt some of us to 
reach for our pocket calculators to come 
up with ingenious explanations to ac-
count for what is happening. There is also 
overloading, caused by applying very 
strong signals, perhaps from a long wire, 
to the receiver. Spurios are the result. One 
thing these unwanted signals have in 
common is that they are not real signals 
coming in from the antenna but are 
produced inside the receiver itself. They 
can be designed-out or reduced by careful 
use of the receiver's controls and choice 
of antenna. 

There is another type of signal though 
called a harmonic, which is quite dif-
ferent. The harmonic is a real but unwan-
ted frequency generated at the 
transmitting station. So far as the listener 
is concerned the harmonic is a real broad-
cast appearing at an unexpected place on 
the frequency spectrum. What are 
harmonics, where do they appear and IS 
there any way we can identify them for 
what they are. 

Harmonics 
When a radio signal is generated, there 

is a tendency to produce additional 
signals on multiples of the wanted fre-
quency. For example, if the correct signal 
'is I MHz then there will be much weaker 
signals on 2MHz, 3MHz, 4MHz etc. 
These unwanted signals are called har-
monics, the one on 2MHz being the 
second harmonic, the one on 3MHz the 
third and so on. There is no first har-
monic as the main signal on I MHz is 
called the fundamental. 

Transmitting stations do their best to 
suppress harmonics and are usually very 
successful. Still, when a power of 500kW 
is being pumped into a transmitting an-
tenna it is difficult to prevent a few watts 
of harmonics from going with it. Nor-
mally, this does not matter too much. 
Short Wave broadcasters try to operate 
near the maximum useable frequency 
(m.u.f.) for any path and harmonics just 
pass through the ionosphere off into 
space. At the moment, at a time of high 
solar activity, the m.uJ. is much higher 

Practical Wireless. July 1982 

than normal and harmonics do come 
back from the ionosphere, often at a con-
siderable distance from the transmitter. 

Harmonic DXing 
Where can we find harmonics? The 

most likely place is between the 21MHz 
band (l3m) and the 26MHz band (llm). 
The second harmonics of stations in the 
llMHz band (25m), including the unof-
ficial spread at the ends, appear between 
23MHz and 24MHz. Second harmonics 
from the 9MHz (3Im) band are to be 
found between 18·9MHz and 19·9MHz 
while 4th harmonics 'from the 6MHz 
(49m) band are located between 24MHz 
and 25MHz with 5th harmonics coming 
up near 30MHz. 

If you suspect you are listening to a 
harmonic then try to find its frequency as 
accurately as possible and divide it by 2, 
3, 4 or 5 and see if this lines up with a 
known station. You may even be able to 
hear the original broadcast on the correct 
frequency but this is not always possible 
as the path might not be open on both fre-
,quencies. Harmonics that may be audible 
are Cairo on 24·IMHz (2 x 12·05). 
Budapest 23·82 (2 x 11 ·91). Baghdad , 
28·635 (3 x 9·545), Turkey 19·03 (2 x 
9 · 515). This is real DX as the 
transmitting power may only be a few 
watts! . 

A few DXers specialise in hunting 
down harmonics though I doubt if they 
have much success with QSLs. Who is 
going to admit sending out a harmonic? 
It should not be thought that harmonics 
are only to be found on the higher fre-
quencies. Second harmonics of medium 
wave stations do occasionally appear in 
the 2·3MHz (120m) and 3·2MHz (90m) 
tropical bands. A couple of years ago I 
really thought I was on to something on 
the 2·3MHz band until I realised I was 
listening to the second harmonic of BBC 
Radio 3 on 1215kHz. 

DXing Latin America 
The amount of high power inter-

national broadcasting and the jamming 
that exists on the short wave broad-
casting bands discourages many DXers 
who eventually turn to the tropical bands 
in search of DX. It is not generally 
realised that there are times when some 
bands, although quiet, still hold DX. The 
higher frequencies are used during the 
daytime and after dark in the UK they 
appear dead while even the IIMHz (25m) 
band quietens down. The path· to Central 
and South America is still open though, 
as it is in daylight and this is the time 
to go looking for DX. A good outdoor 
antenna and even a preselector can be 
used at this time without danger of 
overloading the receiver, but a good por-
table with its whip is capable of pulling in 
some interesting signals. 

There is some international broad-
casting in English from this area, 
noticeably Radio Bras in Brazil on 
15 ·125MHz and 17·805MHz at 
1900UTC, and RAE Argentina on 
11 · 71 MHz at 2200, while HCJB in 
Ecuador can hardly be missed. The main 
interest though is in local broadcasting. 

The 15MHz and IIMHz bands are used 
for domestic broadcasting on a non-
seasonal basis by a number of countries 
in this part of the world and there are a 
number that come in regularly in the UK 
throughout the year. 

Brazil is the most prominent and the 
easiest to identify since , the language is 
Portuguese. Listen for Radio Globo !n 
Rio de Janeiro on 11· 785MHz and RadIO 
Amazonia on 11 · 78MHz. Spanish is the 
main language of Latin America though 
its pronunciation is quite different in the 
south and the north of the continent and 
the two can easily be distinguished with. a 
little experience. Listen for RadIO 
N acional de Chile on 15 · 14 and 
15·15MHz, Radio Nacional Asuncion in 
Paraguay on 11·915, Radio el Espec-
tador in Uruguay on 11· 835, Radio el 
Mundo in Buenos Aires on 15·29, Radio 
Nacional Bogota in Colombia on 15 ·335. 

In the Caribbean/Central America 
area XERMX in Mexico is on 
15·43MHz, Radio Clarin Dominican 
Republic 11· 70MHz, Radio Habana 
Cuba 11 · 76MHz and Radio Free 
Grenada is in English on 15 ·045 and 
15 ·105MHz. The above are only a selec-
tion of what can be heard but it should be 
remembered that these DX signals are a 
lot weaker than the normal daytime 
broadcasters on these bands and they can 
be missed easily if you tune quickly 
across the band. 

Readers' Letters 
Scottish DXers will be interested to 

learn that John McCarra has been 
holding meetings for radio enthusiasts in 
Glasgow since 1974. They are held once 
every two months and the type of in-
terests represented are medium wave, 
short wave, f.m. and TVDXing. Further 
information is available from John at 47 
Sunnybank Drive, Clarkston, Glasgow, 
0767SS. 

" I am a new short wave listener" 
writes Graham Coles from Clapton, who 
is currently using a Bush DAC 41 of 
1954 vintage along with a one metre 
length of wire as an antenna. Graham 
would like to join a DX club and I 
suggest a letter of enquiry and SAE to the 
World DX Club, 17 Motspur Drive, 
Northampton, NN2 6LY. 

Reader Paul Hutchison (Billingham) 
has been active on 5MHz (60m), which is 
his favourite DX band, using an FRG-
7700 'and 15MHz (19m) band dipole. He 
reports hearing Radio Nigeria in English 
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on 4 ·77MHz at 2150, Radio Mundial 
Bolivar in Venezuela also on 4· 77MHz, 
this time at 1214. Radio Guatapuri in 
Colombia was heard on 4·816 at 0358, 
Radio Sante Fe also in Colombia on 
4·965 at 0730. Paul finds the extra selec-
tivity of the FRG-7700 a great help in 
DXing. 

"I am 19 years old and at present do-
ing my military service" writes Mikael 
Andersson from Heby in Sweden. His 
receiver is a Grundig Satellit 1400 which 

A certain amount of DX, especially when 
conditions are above average, is con-
cealed by normal day-time traffic and ex-
tra strong signals. Therefore if you are 
about after midnight, have a tune around 
Band H, when most of the BBC stations 
will have closed down, and the 144MHz 
band repeater frequencies for co-channel 
identification signals and 14·090MHz for 
the weaker R TTY stations. 

Solar 
A fully steer able, home-brew, 9m dish 

antenna is being used by John Smith at 
his home in Rudgewick, Sussex, for a 
special study of the sun at 182MHz, look-
ing for rapidly pulsating bursts. At the 
centre of the dish is an inward facing 5-
element Yagi which feeds the solar signals 
to a 3N 140 transistor amplifier in the 
focus box. The signals are amplified again 
by another 3N 140 at the end of a 10 
metre coaxial line before entering the 
main receiver, which has 3N 140s in the 
front end followed by a 29MHz i.f. am-
plifier. At this point the signals are detec-
ted and then separated to feed an audio 
monitor, a d.c. amplifier to drive a pen 
recorder and an analogue digital conver-

was used with its own antenna to pull in 
four Brazilians on the IIMHz band. 
These were Radio Globo on 11 · 805 MHz, 
R.Bandeirantes on 11· 925, R.Club 
Paranaense on 11·935 and R.Guacha on 
11· 915 plus some DX on the 2MHz band 
(l20m). Stations heard here, all in China, 
were Gansu on 2·49MHz, Fujan 2·34, 
Zheijang 2·475 and Yunnan 2·46-a 
very good log. 

A report from SWL Digest (Radio 
Canada International) mentions that the 

ter for a microcomputer. The overall 
system gain is 140dB and is calibrated 
with a noise diode in the focus box. While 
these observations are in progress, mainly 
at weekends, John uses IOmm of chart 
per second and the computer not only 
stores 10-second samples but can feed the 
results back at a slower chart speed for 
analysis and supply information for a 
moving display on an oscilloscope. 

Both Peter Bushby G8FNV, Worthing 
and Ted Waring, Bristol, use optical 
telescopes to project the sun's image on 
to a card for noting the presence of 
sunspots, and during Ted's observations 
he counted 25 spots on March 20, 30 on 
the 23rd, 55 on the 28th, 25 on April 6 
and 36 on the lIth. 

Several strong bursts of solar radio 
noise were recorded by Cmdr Henry Hat-
tield, Sevenoaks, on 136MHz and by me 
on 143MHz on March 21 , 22 and 24, 
with noise storm conditions, Fig. I, on 
March 18, 19, 20,23,24,26 and 27. A 
similar report for 151 MHz observations 
came from Reg Taylor in Shillington. 
Around 1850 on the 30th, George 
Grzebieniak G6GGE, London, recorded 
solar noise varying in strength at 
144MHz, and between 1630 and 1725 on 
April I he heard auroral signals from 
G4LAA in Cumbria and GM8TSI in 
Midlothian. 

The noise storm on the 27th and a 
series of bursts between 1700 and 1800 
on the 26th, 28th, 29th and 30th were ob-
served at 144·4MHz by Peter Bushby 
who uses an 8-element Yagi feeding a pre-
amplified Pye Cambridge receiver with an 
output meter to measure the solar noise. 
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Fig. 1 : Solar burst within a noise storm recorded by the author 
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new WRNO in New Orleans has a 
programme called The World of Radio, 
presented by the well known DXer Glen 
Hauser. It is on 15·42MHz from 1900 to 
1930 UTC on Tuesdays. 

" I would be grateful if you could ask 
any readers if they could give me some 

. help in increasing the frequency range 
and boosting the power of my newly ac-
quired AT&E Reception Set" writes PW 
reader A. C. Crowhurst of 5 Arthur 
Wright Road, Fich Hoek 7975, RSA. 

Although very little radio noise was 
recorded from the sun during the first 
three weeks of April, Peter reported see-
ing several small sunspots on the 14th. 
For those readers who keep statistics, my 
log shows that the sun was active on 51 . 
of the first 90 days of 1982 compared 
with 38 for the same period in 1981. 

The 28MHz Band 
Although conditions on the 28MHz 

band appeared variable and generally 
down between March 18 and April 1 7, 
Harold Brodribb, St Leonards-on-Sea, 
periodically logged stations in Australia, 
Canada, India, Russia and South Africa. 
On April 9 the band "opened up to 
magnificent reception" said Harold, who 
then logged very strong signals from 
Canada and most call areas in the USA. 
At 0957 I heard a strong VK which, 
apart from signals from Japan on only 5 
days, was my best DX for the period. 

During March, David Heale, Bolton, 
using a Realistic DC-l OOL receiver added 
Japan and many stations in the USA to 
his 28MHz DX list, and Ken Dines, 
Horsham, is using a Sony 200 1 receiver 
and long wire antenna while studying for 
the RAE. Ken is delighted with the set's 
performance, especially the accuracy of 
the computer-controlled tuning. 

28MHz Beacons 
My thanks to David Newman 

G4GLT, Fig. 2, Leicester, for clarifying a 
few points about the 28MHz beacons and 
writes " U2ABJ, which has been assumed 
by many to be a Russian beacon on 
28 ·272MHz is in fact TU2ABJ at Abid-
jan, Ivory Coast and people made this 
mistake because of the long initial 'T' ''. 
David became interested in beacons in 
June 1980 and since then, with his large 
antenna, Fig. 3, has logged 39 different 
beacons, many of which did not last too 
long. Like John Coulter, Winchester and 
Ted Waring, David points out that the 
Hong Kong beacon VS6HK has changed 
its callsign to VS6TEN. In April 1981, 
David made a special study of the signals 
from the Australian beacons VK2WI and 
VK5WI and offers the following useful 
tips on beacon monitoring. "Daily obser-
vations are much better than occasional 
loggings and when one is QRT it is pos-
sible to leave a tape recorder, with a 
C 120 cassette, running which gives an ex-
tra 60 minutes of monitoring. Alter-
natively, if the recorder has an electrical 
pause button this could be switched on 
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Fig. 2: David Newman G4GLT and 
Snuffles 

and off at regular intervals, say every 5 or 
10 minutes for 20 or 30 seconds, thus 
sampling a small section of the propaga· 
tion every so often and giving a complete 
day's results on a short piece of tape." 

Information to complete the beacon 
chart, Fig. 4, was supplied by John 
Coulter, Henry Hatfield, Ted Waring and 
by me. 

Both Henry and Ted made a special ef-
fort to log the signals from the Capetown 
beacon ZSICTB around 28·247MHz. 
Ted also logged the Gough Island beacon 
ZD9GI on several days. 

Fig. 3: Antenna mast of G4GLT 

The 50MHz (Bm) Band 
, Readers wishing to join the " UK 6m 

Group" should write to David Newman 
G4GLT, QTHR, and get all the gen 
before the band opens up again this com-
ing winter. David has been interested in 
50MHz propagation since last October 
when he borrowed a friend 's converter 
and was excited to hear signals from 
Canada, the Caribbean and both north 
and south America coming through. " I 
suggest that anyone interested should 
purchase a 50MHz converter and put up 
a resonant antenna for 50MHz" writes 
David and further suggests that " those 
amateurs who wish to attempt 
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50/ 28MHz cross band QSOs should use a 
separate receiver with the converter to 
eliminate the need to turn numerous dials 
and switches to get back to the station. 
Remember how easy it is to blow up the 
front end of the converter if one forgets to 
operate the antenna switch in the excite-
ment". Originally David used a loft dipole 
for 50MHz but now he has a 5-element 
Yagi made by Tonna (available from 
Randam Electronics) on top of his mast. 

"The 50MHz path to ZS was in-
credibly good on April 12" writes David 
Newman who heard the South African 
beacons, ZSISTB 50·0IOMHz, ZS3E 
50 ·075MHz, ZS6DN and ZS6PW 
50·030MHz, between 1016 and 1650. At 
1305 the signals from the two latter 
beacons were peaking 599 and during the 
day cross band QSOs were made with 
ZS3E , ZS5TR ZS6BT , ZS2FM , 
ZS6BMS, ZS6BUF and ZS6XJ. David 
feels sure that this will almost certainly be 
the best 50MHz ZS opening of the 1982 
spring season. 

RTTY 
When all seemed quiet around 0100 on 

March 30, 1 found a crop of RTTY OX 
on 14MHz and in about 15 minutes 1 
logged signals from Japan, Nicaragua, 
Puerto Rico and the USA. My normal 
band checks last for about 20 minutes 
around 0900 and 1330 each day and bet-
ween March 18 and April 17, 1 copied, as 
usual , about 200 R TTY stations spread 
over 32 countries, CN, CT, DJ, EA, F, 
G , HA, HB9, HT, I, 1T9, KA, KP4, LA, 
LX, OE, OH, OK, OY, OZ, PY, SM, SV, 
UA, YE, VK, W, YO, YU, YV, 3A and 
9H. Most of these stations were calling 
CQ or in contact with another who was 
impossible to read. However, some in-
teresting two-way QSOs 1 received' were 
between DJOSD and SM6KIN at 0848 
on March 23 ; DJ2AG and LXIPA at 
0909 and F6HKL and OE6KCG at 0915 
on the 24th; HA 7TS and 18PSX around 
1425 and EA9KQ and 1T9LXF at 1648 
on the 25th; LA3SU and Y82ZN at 1427 
on the 27th; DK2KV and W90BI and 
IN3GNV and W2PN both around 0930 
on the 28th; OZIGHQ and W3AE at 
0912 on the 30th; EA9JZ and SV IMO at 
1730 on April 6; YV5AMH/ OH and 
YV5ANE around 0850 on the 7th ; 
OE6KCG and VKIRY at 0834 and 

A9XC 
DFOAAB 
DLOIGI 
VE2TEN 
VK2WI 
VK5WI 
VP9BA 
VS6TEN 
VU2BCN 
YV5AYV 
ZSlCTB 
ZS6PW 
5B4CY 

Fig. 5: Band 11 QSL card received 
by lan Kelly 

HB9BXY and SM6KIN at 1752 on the 
8th; EA9JZ and EA9KQ at 1025 on the 
9th and OY5T and OZIGHQ at 1415 on 
the 16th. 

Readers thinking about a R TTY to TV 
converter will see from this and previous 
lists that there is a great deal of pleasure 
to be had from this mode of operation, 
and although the majority of these signals 
were on 14MHz, around 14 ·090MHz, 
a bout 15 were copied on 21MHz around 
21·090MHz. 

I am looking forward to reports from 
Bernard Dowley, London, who hopes to 
add a R TTY con verter to his Realistic 
DX300 receiver fed by -an A V3 trapped 
vertical antenna. Between March 20 and 
April 5, Henry Winter BRS40276, 
Bristol, copied R TTY signals from 20 
countries from Europe and the USA. 
Most of Henry's operating time is during 
the afternoon when he uses a FT-901 and 
a dipole antenn a to drive his RTTY to TV 
converter. During the period Henry 
logged two-way QSOs on both the 
21MHz and 14MHz bands. 

Tropospheric 
Having been down to 29·5in (998mb) 

on March 16, the atmospheric pressure, 
measured at my . QTH, began to rise 
rapidly from 29·8 (1009mb) at midday 
on the 20th to 30 ·5 (1032mb) at 1600 on 
the 24th, when it began a steady fall 
reaching 30·0 (1051 mb) around 0400 on 
the 28th. The pressure then . hovered 
around 30·0 from 1400 on the 30th until 
2200 on April II when it rose to 30· 15 
(1020mb) and was still around that level 
on the 17th. 

Fig. 4: Daily observation of 28MHz beacons 
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During the period of the main rise and 
fall, March 23 to 28, a mild tropospheric 
opening took place causing many extra 
repeaters to come up on local channels as 
well as disturbing signals in Band II and 
the v.hJ. and u.hJ. amateur bands. 

"Tropo seems to have been up on the 
24th" writes George Grzebieniak, who 
worked many stations in Holland and a 
German station at 710km who was 
running IOW to a 10-element Yagi on 
144MHz. During the 25th and 26th 
George worked G3VXY, Merseyside and 
several stations in Belgium and Holland. 
''The thing that I found interesting was 
that stations 60km west of London were 
not working the lift" says George who 
added that although G3JXN found 
144MHz conditions poor on the 26th, 
they were good on 1296MHz. This often 
happens George, tropo disturbances are 
sometimes very directional and limited in 
frequency range. 

Conditions peaked again in early April 
and on the 4th, George worked into ON 
and PEO and G8VES in West Yorkshire 
and on the 6th he contacted GI6DCQ in 
Co. Down. 

Jon Kempster BRS45205, Berk-
hamsted, has purchased a second-hand 
Yaesu FRDX-400 which includes a con-
verter for both the 144MHz and 50MHz 
bands. At 2235 on March 25 he heard 
ON7TN working through the Kent 
repeater GB3KN on R4, and at 0016 on 
the 26th he received EI9BD via the north 
London repeater GB3NL on R 7 and 
noted a marked increase in the signal 
strength of the Leicester repeater GB3CF 
on RO. At 0910 on the 24th and 0038 on 
the 25th PDOLJR and ON IRL respec-
tively were working through the Kent 
repeater. 

During the March 144/432MHz con-
test, Adrian Grover, G6DBX, Burgess 
Hill, worked into France and the 
Midlands on 144MHz s.s.b. with his 
Yaesu 290R and a 5-element loft Yagi. 

With the advent of a wide variety of com-
pact, battery-powered television receivers, 
most of which tune through bands Ill, IV 
and V, DXing from a temporary location 
on high ground has become relatively 
easy. Although television signals are 
polarised, the telescopic rod antenna 
fitted to the sets will usually suffice. 
However, antenna polarisation is an im-
portant factor in our search for DX so it 
is well worth the time to tune through the 
bands, first with the rod vertical and then 
again with it horizontal, not forgetting 
that when the antenna is horizontal it also 
becomes directional. 

Acknowledgment 
A good report to a broadcast 

station can be worthwhile because in 
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For most of March 24 1 heard several 
French broadcast stations in Band n. At 
1800 on the 23rd, Harold Brodribb coun-
ted I Belgian and 12 French stations 
between 87-100MHz and early on the 
25th he received 5 editions of BBC 
Radios 2, 3 and 4 and noted 26 French 
stations in the band. 

"The best time of the opening was 
between 0630 and 0830 on the 26th, 
when signals from broadcast stations in 
Belgium, France and Holland were strong 
and numerous" writes lan Kelly from 
Reading who received a fine QSL card, 
Fig. 5, from Belgische Radio en Televlsie 
(BR T) for a reception report on their 
98·6MHz signals which he sent them 
earlier this year. 

During the evenings of March 24 and 
25, Simon Hamer heard a "phone-in" 
programme from LBC. Stranger on the 
Shore by Acker Bilk from ILR's Picca-
dilly Radio, strong signals from BBC 
Radios Manchester and Solent, ILR 
Chiltern, a good stereo signal from BRT 
Belgium and very good signals from 
TDF-Frequenque-Nord and TDF-France 
Cultur from both Lille and Brest. 

"BBC local radio stations were swam-
ped" said Harold Brodribb who again 
found 21 French stations at 1800 on the 
28th and Simon Hamer received 9 edi-
tions of BBC Radio 4 during the evening 
of April 4. All of these reports should in-
terest hi-fi enthusiast lan Goodwin of 
Pontefract, who uses a Quad FM4 stereo 
with a 6-element rotatable Yagi for Band 
11 and is looking for some extra gear for 
long distance reception. 

On the subject of local radio, I learnt 
that BBC Radio Brighton has two 
amateurs on their production team, Piers 
Bishop G6CJS who presents the morning 
programme Coast- Wise and lan 
Collington G6DTS who produces a 
variety of programmes and is often heard 
working 144MHz mobile with his lC240. 

reply to information that Brian Renforth, 
Chippenham, sent to Swedish Television 
he received an impressive QSL card, Fig. 
I, a large postcard in colour of their TV 1-
Sverige test card and a booklet con-
taining maps and details of Swedish 
broadcasting sent by Hans Ekman, their 
international co-ordinator. 

i ----i -
i ,f ,/ 

! / ! / (I 
l(f ; 
1

\ :! 
1\ \. \ 
I \ \-
! " \ \ 
, \ ', I ".' / 

CJ 
Fig. 1: QSL card received by Brian 

Renforth 

Microwaves 
During the tropo opening on March 24 

and 25 conditions on IOGHz were very 
good and the lOG Hz beacon at Martle-
sham, with I m W output, presented a 
strong signal in PAO. "G3LQR near 
Woodbridge worked a number of PAOs 
on IOGHz and PAOs were calling on 
432 ·2MHz for IOGHz QSOs" writes 
John Tye G4BYV , Dereham, who 
worked DL3NI at 450km, with 59 
reports both ways, on 2·32GHz on 
March 24. " We have now moved to 
2·32GHz as both DL and PAO no longer 
have 2·304GHz" said John who now has 
a receiver working on 5· 76GHz (6cm). 

News Items 
Since the Rowner and District 

Amateur Radio Society was formed in 
January they have concentrated their ef-
forts on constructional projects and 
getting some members through the RAE. 
Readers in the Gosport/Portsmouth area 
wishing to know more about the club 
should contact "Mac" McKeever, 108 
Greenaway Lane, Warsash, S03 6HS. 

The Brownlow family from Brighton 
were active at the Chalk Pits Museum, 
Amberley, on April 15 and 18 and while 
Gerry G3WMU, was explaining the 
techniques of amateur radio to the 
museum's visitors, Richard G4LCV en-
tertained them by working stations in 
Finland, Germany, Italy and the USSR 
on the key. During the afternoon of the 
18th, Margaret G4LCU, worked a hus-
band and wife team VElATU and 
VEIBQF on s.s.b. giving the Canadians 
their first YL contact in the UK. Gerry 
has spent some time building a quad an-
tenna for the h.f. bands which now looks 
very impressive at the top .of the 
museum's new antenna mast. 

Sporadic-E 
Often a considerable amount of infor-

mation can be obtained from the many 
random bursts of picture which appear on 
Ch. RI 49· 75MHz, either via meteor trail 
reflection or pre-season sporadic-E. Ob-
viously one cannot watch the screen the 
whole time therefore it is advantagcous to 
run a radio receiver, tuned to 49· 75MHz, 
alongside the television set so that the 
sound of synchronising pulses from the 
loudspe(li(er will draw one's attention to 
the associated picture on the screen. For 
this particular purpose and a quick tune 
around the Band I sound channels, Roger 
Bunney uses a wartime Hallicrafters 
SX21, Harold Brodribb an ex-military 
RL85, I use an ex-army R216 and 
George Grzebieniak has purchased a 
Tandy Patrolman 50 for monitoring 
Ch. R I and as a 38MHz i.f. amplifier for 
a v.h .f./u.hJ. television tuner. 

Strong bursts of test card were seen 
around 0900 on Ch. E2 48·25MHz from 
Austria ORF FS I on March 25 and on 
Ch. RI from Czechoslovakia RS-KH on 
March 22 and April 5 and 7 and Poland 
on March 18, 20,23 and 27 and April J, 
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Fig. 2: SSTV colour picture 
received by Richard Thurlow 

Fig. 5: Picture from G3NOX via 
13XQW 

6, 7 and 16. Longer bursts of picture of a 
mathematics programme were seen at 
0810 on March 25 , clowns dancing at 
0934 on April II and the Polish insignia 
"dt" at 090 I on the 14th. At 1400 on 
March 30, Brian Renforth received pic-
tures of what looked like a classroom on 
Chs. E2 or RI, bursts of an entertainment 
show with stand-up comedian in front of 
a studio audience on Ch. E3 55·25MHz 
at 2100 on April 10 and a children's 
programme at 1430 on the 11th. 

Keith Hamer and Garry Smith of 
Derby saw the first real sporadic-E open-
ing of the 1982 season at midday on 
March 31 when they received strong pic-
tures and good quality sound from the 
USSR on Chs. R I and R2 and a test card 
from Poland on Ch. R I . Checking the 
band again at 1820 they had a bonus 
when a bit of trans-equatorial propaga-
tion put an African test signal on their 
screen. 

Tropospheric 
During the spell of good conditions 

between March 23 and 27, Harold 
Brodribb, St Leonards-on-Sea, received 
pictures from France TDF on Chs. 21 
and 34 and George Grzebieniak, London, 
using an 18in Pye colour receiver and a 
9-element Vagi received pictures from 
Holland NOS I and 2 on Chs. 28 and 31 
and German stations WDR on Ch. 46 
and possible ZDF on Chs. 31 and 34. 
For long periods between 0845 on the 
24th and 1000 on the 26th, I received 
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Fig. 3: SSTV colour picture 
received by Richard Thurlow 

Fig. 6: Camera test by G3WW 

strong pictures from the IBA transmitter 
at Lichfield, Central TV, on Ch. B8, 
with only a dipole feeding my Mar-
coni phone, Band III 405-line receiver as 
did Brian Renforth using a 405-line 
receiver and a Telerection double 8 an-
tenna. At 0810 on the 25th, I received a 
test card from Holland PTT NED I on 
Ch. E5 and around 1600 I took my 
Plustron TVR5D to a nearby high spot 
and with its own telescopic antenna and 
by adjusting the line hold control, a 
strong test card TDR TV I from France 
appeared on Ch. 21. Periodically between 
the 24th and 26th, both the BBC and IBA 
warned their viewers about the prevailing 
interference. On the 25th, Brian received 
pictures from TDF and between 0700 
and 0900 on the 26th, both Brian and lan 
Kelly, Reading, received the Dutch test 
cards PTT NED I and PTT NED 2. "At 
least 3 Dutch stations were seen in Band 
J V, one of them was on an adjacent chan-
n<:1 to BBC2 and the Dutch picture was 
chopped into four quadrants and 
travelled at I frame approximately every 
2 seconds horizontally across the screen," 
writes lan who also noticed that before 
0800 the stations NOS Nederland I 
and 2 carried a card scribed AUUC 
HUS, "there's nothing like this in my 
Dutch dictionary" says Ian. 

"On March 25, TV DXing was a bit 
on the disappointing side" writes Simon 
Hamer from Presteigne, whose only DX 
was a fair picture from Anglia TV at 
Sandy Heath despite the warnings of in-
terference. This suggests that the opening 
did not reach Wales which adds weight to 

Fig. 4: SSTV colour picture 
received by Richard Thurlow 
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DE 

G3WW 
Fig. 7: Camera test by G3WW 

the point raised by George Grzebieniak 
that the event was in limited areas (see 
VHF Bands). 

At 1735 on the 28th, Harold Brodribb 
received clear, negative pictures from 
France on Chs. 21 and 34 as I did again 
on one of my hilltop expeditions at 1700 
on April 15 and 1600 on the 16th. 

SSTV 
At 2036 on March 22, Richard 

Thurlow G3WW, March, had a two-way 
slow-scan television contact with G3LUI 
on 144·230MHz and learnt that the Es-
sex l44MHz SSTV f.m. net is active on 
l44·5MHz every Wednesday at 2000 
BST and among the net members that 
Richard has worked are G4IMO 
Rochford, G4KXN Chelmsford and 
G4MYQ Clacton-on-Sea. During the 
good J44MHz conditions on March 24, 
Richard made first-time SSTV QSOs 
with PA2JSL and PEIGNF and 
G3RED, Peterborough, BARTG's crack 
R TTY news sender. On the 25th he ex-
changed pictures with G8ASI in Hemel 
Hempstead and ON4VF. 

Colour SSTV 
The QSO between G4IMO and 

Richard on 144·5MHz around 2119 on 
March 31 began with monochrome and 
then they spent some 30 minutes sending 
colour pictures back and forth. "We both 
use black and white cameras and three 
coloured filters into a Robot 400s plus 
two home-brew memories" writes 
Richard, who adds: "new two-way QSOs 
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in colour continue to increase on the 
28MHz and 14MHz bands" . The SSTV 
signals received otT-air and from his own 
camera tests are displayed on a 14in 
Ferguson colour portable and Figs. 2, 3 
and 4 are pictures he -received during 
experiments with an Italian station, 
I3XQW, Fig. 5 originated from G3NOX 
and was received via 13XQW who 
replayed it, and Figs. 6 and 7 are the 
results of Richard's own camera tests. 
The tiger's head is from a knitting pattern 
in a woman's magazine stood in front of 
his Robot 80a camera. The Italian station 
is now using two of the colour pictures he 
received from Richard in his colour 
demonstration tape. 

television from 22nd February 1982" and 
this could double SSTV operation from 
the USA. 

son from Stroud who would be pleased to 
hear from other TVDXers in his part of 
the world: 24 Highfield Rd, Bowbridge, 
Stroud, Glos. 

Amateur Television Warning 
The Worthing and District Video 

Repeater Group hope soon to have their 
television repeater GB3VR, operational 
in the Worthing area to cover the coast 
between Bognor and Shoreham. For 
further information and otTers of help, 
contact Martin Newell G8KOE QTHR. 

Please bear in mind that the early 
valved v.hJ. receivers such as the Ed-
dystone 770R, Hallicrafters SX21, S27 
and S36 and ex-government RL85 and 
R216, often mentioned in this column, 
are between 25 and 40 years old and 
when found on the second-hand market 
may require considerable repair work to 
bring them up to their original perfor-
mance. If you do see one and are not sure 
about it, do get some expert advice, 
because, although old, they are still useful 
receivers. 

Get Together 
I note from a circular that I received 

from Aero and General Supplies that 
"New FCC regulation permits USA 
general class operators to use slow-scan 

" I now have a Plustron TVR5D with 
antennas for Bands I, Ill, IV and V on a 
rotator, on the roor' writes Tim Ander-

Have stock album mainly mint British stamps and mint Com-
monwealth. SEM-18-144MHz convertor, new. LAR 7MHz traps, 
brand new. Would exchange for general coverage receiver, 
144Mhz gear, v.h.f. RX, high impedance desk mike. XTAL 
calibrator/ wave meter. J. Randall G30AZ OTHR, or 0256 65126 
(Basingstoke) N.430 

Have general coverage/amateur bands RX 9R-59DS, internal XTAL 
cal. Would exchange for 70cm transceiver, 3 or more channels. 
G3DSV, 036 27324 (Crediton, Devon) N.446 

Have 317 1926-1950 valves, "Grid Leaks" pocket phone, Bulgin 
VT17 i.f. liner, "Ardron" 2-valver about 1932, 2 Amplion Corvette 
M2V eliminators and a General Radio Co. Standard 603A signal 
generator. Would exchange for radio/TV test gear. A. Keys, Mill 
Lane Farm, South Somercotes, Louth, Lincs. N.463 

Have BIM mains p.c.b. drill kit, boxed, with all tools, collets etc. , 
almost as new. Also Verowire prototyping kit with plenty of ad-
ditional wiring combs. Would exchange for quality radio, elec-
tronics or computer text books, magazines considered. David 
Millne, Bedlington (0670) 829215. N.483 

Have telephone exchanges (ex-military). Would exchange for any 
GPO subs equipment (HES 1 & 2 especially sought) or exchange 
equipment (auto or m anual), also require some GPO " N" series 
diagrams. John Hein, 13 Blane Avenue, 8lanefield, Glasgow G63 
9HU . Tel. 0360 70403 ext 25 (evening) 0855 2450 ext 20 (day) . 

N.498 

Have Telequipment 3in 6MHz scope, probes, Tandy 0- 50MHz fre-
quency meter, precision Taylormeter 100A, logic probe, CV power 
supply 0-38V 1·5 amp. Would exchange for FRG-7 digital, Trio 

.1000, Bearcat or good similar. C. Makin 051 5267884. N.510 

Have SX200 scanner receiver 26MHz to 512MHz. Would part ex-
change for Grundig Satellit 3400 or simil ar. H. Tobias, 108 
Baysdale Road, Scunthorpe, South Humberside, DN 16 20G. Tel. 
0746841586. N.519 

Have Cannon camera AE1 as new, zoom lens 100-175, enlarger, 
dark-room equipment. Would exchange for Trio R600. J . Adams, 
Burton-on-Trent 221870. N.568 
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Have Binatone 5-star f.m. CB transceiver with slidemounting , an-
tenna loft ground plane and coaxial cable, 13 ·8V 3 amp power sup-
ply, V.S.W.r. meter, extension speaker, p.a. horn, spare microphone, 
patch leads, antenna matcher and coaxial switch. Would exchange 
for Icom IC2E, charger unit and microphone. M . A. Williams 01-
2374581 ext 100 (office hours) 01-698 4392 (home). N.579 

Have 1951 Defiant Band I TV, no picture but all tubes light. Would 
exchange for a dead oscilloscope or w .h.y. V. Halsall, 50 Sunfield 
Road, Oldham, Lancs. N.593 

Have 24GHz Rank precision slotted line S.W.f.. meter including dial 
gauge, new, crated with instructions. Would exchange for Ed-
dystone 880 receiver. M . Mann G4FFO, 45 Old School Lane, 
Milton, Cambridge , CB4 4BS. Tel. 0223 860150. N.601 

Have JVC 3040UKC, CR100, R107 and Pathfinder. Would ex-
change for SX200 or APR9 . D. Everall, 36 Eleanor Road , Waltham 
·Cross, Herts. EN8 7Dl. N.628 

Have two 20W 40 stereo speakers and Ferguson stereo cassette 
tape recorder (not compatible with speakers). Would exchange for 
decent short-wave portable receiver. T. Graham, 44 Watermead, 
Bolton-on-Dearne, Rotherham, South Yorks, S63 8NF. Tel. 
Rotherham 898374. N.629 

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

If so, why not advertise it FREE in our new feature 
SWAP SPOT. Send details, including what equipment 
you're looking for, to " SWAP SPOT", Practical 
Wireless, Westover House, West Quay Road, Poole, 
Dorset BH 15 1 JG , for inclusion in the first available 
issue of the magazine. 
A FEW SIMPLE RULES: Your ad . should follow the 
format of those appearing above ; it must be typed or 
written in block letters; it must be not more than 40 
words long including name and address/ telephone 
number. Swaps only- no items for sale . 
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THE CENTRE 
10 MERTON PARK PARADE, 

KINGSTON RD., 
LONDON SW19 

(Opp. JUNCTION OF MERTON HALL RD.) 
TEL: 543-5150 

For your convenience we are open until 8 p.m. 
every Wednesday 

ACCESS BARCLA YCARD 
BOWMAKER FINANCE 

CITIZENS BAND RADIO 
We are stockists for:-
SMC- MURA-CAL COMM - TURNER-
UNIDEN - COMMTRON - MAXCOMM-

AVANTI- K40- TAGRA- HY GAIN-
HARVARD- HMP- HIRSTCHMAN 

Call in and see the latest rig 
THE INTERCEPTOR TC-300 

AZOB7 
A2134 
A2293 
A2900 
OAF91 
OAF96 
OF91 
OF92 
OF96 

Large selection of Antennas - Power Mikes-
Meters - Pre Amps - Burners - PSU - etc. 

We are the sole CB stockist of the Adonis Mobile Mike. 

7S7 
7027A 

ECFB2 0 .60 EZBO 7591A 
ECFS6 1.50 EZSl 0.56 P0500 3.50 6AG7 1.20 11 E2 

7 .20 ECFS12 1.20 EZ90 0 .96 PFL200 1.13 6AH6 1.00 12AC6 
15.00 ECH3 2.50 Gl/371K PL36 1.05 6AJ7 1.00 12A06 
0 .45 EGH35 1.50 30.00 PLS 1A 0 .75 6AK6 2.00 12AE6 
0.65 G55/ 1K B.OO PLS4 0 .85 6AL5 0.52 12AGS 
0 .45 ECH42 1.00 G120/ 1B S.OO PL500 1.12 6AM4 2.50 12AHS 
0 .60 ECHSl 0 .5S GS10C 12.00 PL504 1.20 6AM5 6 .00 12AT6 
2 .00 ECH84 0 .93 GXU50 12.50 PL508 1.75 6AM6 1.30 12ATI 

0.80 
0.80 
0'S5 
1.50 
5.50 
0.59 
0.55 

OK91 0 .90 ECL80 0 .66 GY501 1.20 PL509 3.50 6AN5 2.00 12AT7WA ECL82 0.58 OK92 1.20 GZ30 1.00 PL519 3.60 6ANBA 2 .50 2.50 
OK96 0.65 ECL84 0.74 GZ32 1.00 PL802 2.95 6A05 0.82 12AU6 0 .60 
OL92 0.60 ECL86 0.74 GZ33 4.50 PY8B 0 .74 6AS5 1.50 12AU7 0 .55 
DL94 1.20 EF37A 2.95 GZ34 2.00 PY500A 1.75 6AS6 2.50 12AV6 0.80 
DL96 2.50 EF39 1.25 GZ37 4 .50 PYSOO 0 .70 6AS7G 6.00 12AX7 0 .55 
OLS10 9 .00 EF42 2.50 KT61 4.00 PYSOl 0 .70 6AT6 O.SO 12AX7WA 
OLS16 10.00 EF55 2.25 KT66 USA 00V02·6 6AU6 0 .55 2.50 
DYS6/S7 0 .55 EFSO 0 .48 6.00 12.75 6AV6 0.72 12AY7 4.00 
OYS02 0 .60 EFS3 3.50 KT66 UK 9.00 00V03-10 6AWSA 2.50 12AZ7A 1.50 
E55L 18.00 EFS5 0 .48 KT77 5 .00 4.50 6BA6 0.50 12BA6 0 .75 
ESOCC 7 .00 EFS6 0.70 KTSS USA 00V03-20A 6BA7 3.75 12BE6 1.05 
ESOF 9.60 EFS9 0 .75 7.00 17.00 6BASA 3.50 12BH7 0 .95 
EB1CC 2.50 EF91 1.50 KTSB UK 00V06-40A 6BE6 0.72 12BL6 0 .70 
EB2CC 2.50 EF92 2.50 11 .50 18.00 6B06 1.10 12CBGT 0 .70 
EB3CC 2.50 EF93 0 .65 KTW61 1.50 05150/45 6BH6 1.60 12El 16.50 
ES3F 3.50 EF94 0.55 MS079 6.00 7.00 6BJ6 1.05 12GN7 3.95 
ES6C 9 .00 EF1S3 0 .65 MSOS3 3.25 051200 3.95 6BN7 3.50 12HG7A 3.96 
ESSC 6.00 EF1S4 0 .65 MS100 2.85 051209 2.00 6SNS 2.00 12SL7 1.50 
ESSCC 2.60 EH90 0 .72 MS137 5.50 OS12 12 3.20 6BA7 3.75 12SN7GT 
E130L 13.00 EK90 0 .72 MS162 5.50 OV03-12 3.50 6BASA 1.20 I.S5 
E1S0F 5.25 EL33 4 .00 MS225 1.20 TY2-125A 6BS7 3.30 30FL2 0.95 
E1S2CC 7.50 EL34 1.98 ME1400 4 .00 45.00 6BW6 4.50 40K06 3.95 
ES10F 12.50 EL36 1.60 N7S 16.50 U19 11.95 6BZ6 2 .00 S5Al 5.40 
EABCSO 0 .56 EL37 5.00 OA2 0.60 UCHBl 0.65 6C4 0 .60 S5A2 2.00 
EAF42 1.40 EL3S 4.50 OB2 0 .65 UCLS2 0.76 6CL6 2.50 90CG 10.85 
EB91 0 .52 ELS2 0.58 PCS6 0 .80 UFBO 0.80 6EAS 1.80 92AG 10.00 
EBCSl 0.85 ELB4 0 .66 PCSS O.SO ULS4 0 .7S 6F6G 2.00 92AV 10.00 
EBCS9 0.85 ELS5 3.85 PC92 0 .85 Yl\ 020 29.00 6F2S 1.25 S07 1.50 
ESFSO 0.50 ELS6 O.SO PC97 1.10 Z759 16.00 6GHSA O.SO S11A 9.00 
EC90 0.60 EL90 0 .S2 PC900 0.95 ZS03U 13.50 6GK6 2.00 S13 IS.50 
ECCSl 0 .55 EL360 8 .36 PCFSO 0 .65 ZM100 1 5.00 6H6 1.35 5636 3.00 
ECCS2 0 .55 EL519 4.50 PCF82 0 .60 lX2B 1.15 6J5GT 0.75 5651 1.75 
ECC83 'Philips EM80 0.70 PCFB6 1.20 2C51 0.75 6J6 0.55 5670 3 .50 

1.10 EMBl 0 .70 PCF200 1.35 2021 0.95 6J7GT 1.25 56B7 S.15 
ECCB3 0 .60 EM84 0.70 PCF201 1.35 2K25 17.50 6JB6 3.95 5696 2.55 
ECC83 EMB5 0.85 PCFBOl 1.35 4CX250B 6JS6C 2 .55 5749 2.00 

EMB7 1.10 PCFB02 0.72 37.50 6K7 0 .70 5751 1.50 
ECCB5 0.60 EMMS032.50 PCF805 1.48 4CX350A 6KD6 4.50 5814A 2.75 
ECCSB 0 .65 EN91 0.95 PCFBOB 1.48 52.00 6L6GC 1.90 5965 2.25 
ECC91 0 .65 EN92 4.00 PCH200 1.10 5U4G 0.95 6L6GT 1.20 6060 1.50 

0 .40 EYB4 8 .00 PCLS2 O.SO 5U4GB 2.00 6L7 0 .55 60BO 4 .60 
1.30 EYB6/B7 0 .50 PCLB3 2.00 5V4G 0.85 6US 0 .60 6146B 4 .95 
0 .65 EYSB 0.60 PCLB4 0.80 5Z4G 0 .85 6V6GT 0 .90 7360 7.50 
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NEW AND SECOND HAND EQUIPMENT 
ALL FULLY GUARANTEED 

ICOM - Y AESU - TRIO - STANDARD 
FDK - AZDEN - JA YBEAM - FDK 

Full range of SMC - Jaybeam and T.A.R. 
Antennas always available. 

All your requirements for Poles - Lashing 
Kits - Rotators - Cable etc. 

2 METRE SLIM JIM 
2 METRE HB9-CV BEAM 

£7 
£8.50 

'aO!lIpe a\q!suas A\pua!J! sn\d a\qe\lelle 
SAeM\e aa#oo pue eal !9 slunowe sno!do:J 'Jea6 
moA lnoqe le40 e JO! U! dOJP JO aU04da\allOu A4M 

'la>!:J!l a:Jpd UMO moA 
noA 's!seq uo!ss!wwo:J %Ol e uo 'ldba 

moA lIas II!M aM 'a:J!AJas UmlaJ JO ales palsal 
pue papl e Jayo oSle aM 'paspdms Allueseald 
aq II!M noA >!U!4l aM '(sde4Jad lsel JO) lSJ!l sn 
AJl '6UPPOM JO Allnel'a6ue4:Jxa ued JO ase4:J 
-md Ol 'ldba pue4/s 6u!>!aas sAeMle aJe aM 

NMOO 30lSdn 
S3llHd ONVH ONOl3S 9NINHnl 3HV 3M 

SEMICON TIP31C 
BF19B 0.10 TIP32C AC127 0.20 BC170B 0.1 0 BF199 0 .14 TIP41C AC12B 0 .20 BC171 0.08 BF200 0.30 TIP42C 

HAl151 2:50 AC141 K 0 .34 BC172 0.09 BF25B 0.25 TIP47 0.65 
LA4031 P 2.70 AC176 0 .21 BC173B 0.10 BF259 0.26 TIP2955 0 .B4 
LA4400 4.15 AC176K 0.31 BC1B2 0.09 BF336 0.34 TlP3055 0.66 
LC7120 3 .50 AC1B7 0.25 BC1S3 0.12 BFX29 0 .30 TlS91 0 .20 AC187K 0.2B BC1S4LAO.09 BFXS4 0 .26 2N3054 0 .59 LC7130 3.50 AC1SS 0.22 BC212 0 .09 BFXS5 0 .32 2N3055 0 .52 LC7131 5.60 A0149 0 .70 BC212L 0 .09 BFXB6 0 .30 2N3702 0 .12 MB3712 2.00 A0161 0 .39 BC213 0 .09 BFX8B 0 .25 2N3703 0.12 MC1307P 1.00 A0161 /21.04 BC213L 0 .09 BFY50 0.21 2N3704 0 .12 MC1330P 0.76 A0162 0 .39 BC237 0.09 BFY51 0 .21 2N3705 0.12 ML231 B 1.75 AF124 0 .34 BC23S 0.09 BFY52 0 .25 2N3706 0.12 SL901B 4 .35 AF125 0 .32 BC307 0.09 BFY90 0 .77 2N3708 0 .12 SL917B 6 .25 AF126 0.32 BC327 0 .10 STl06 1.00 2N5294 0.38 SN76003N 1.65 AF 127 0.32 BC337 0.10 BT10S 1.22 2N5296 0 .48 SN76013N 1.65 AF 139 0 .42 BC461 0 .35 BTl 16 1.20 2N529S 0 .50 SN76023N 1.45 AF239 0 .42 BC47S 0.20 BU105 1.22 2N5496 0.66 SN76033N 1.65 AU106 2.06 BC547 0 .10 BU10S 1.69 2SA715 0.95 SN76131N 1.30 AU107 1.75 SC54S 0.10 SU124 1.00 2SC495 0.80 SN76660N 0 .80 AU110 2.00 BC549A 0.08 AU126 1.22 2SC496 0.80 SN76666N 0.70 AUl13 1.85 BC557 0.08 BU205 1.30 2SC1096 0.80 TAA550 0.25 BC107 0 .10 BC55B 0 .08 BU20S 1.39 2SCll72Y TAA661 B 1.20 BC107B 0 .10 B0131 0 .32 BU20BA 1.52 2.20 TA7120 1.85 BC10S 0.10 B0132 0 .35 BU326A 1.42 2SCl173 1.15 TA7130 1.50 BC109B 0.10 B0133 0.40 MJE340 0 .40 2SC 13061.25 TA7204 2.15 BC140 0.31 B0135 0.30 MAF450A 2SC13071.85 TA7205AP 1.95 BC141 0 .25 S0136 0.30 11.50 2SC1449 0.80 TA7222 1.80 BC142 0.21 S0137 0 .28 MAF475 2.50 2SC167S 1.25 TA731 0 I.S0 BC143 0 .24 S013S 0.30 MAF477 9 .50 2SC19452.1 0 TBA120S 0.70 BC147 0 .09 B0139 0.32 OC71 0.22 2SC1953 0 .95 TBA520.0 1.10 .BC14S 0.09 B0140 0.30 A200SB 1.70 2SC 1957 0 .80 TBA530 1.10 BC149 0 .09 BF1 79 0 .34 A2010B 1.70 2SC202S1.15 TBA540 1.25 
TBA5500 1.45 BC157 0.10 BF1S0 0 .29 A2540 2.48 2SC2029 1.60 
TBASOO 0.S9 BC15S 0 .09 SF1S3 0.29 TIP29 0 .40 2SC20781.45 
TBAS10S 1.35 BC159 0 .09 SF194 0 .11 TIP29C 0 .42 2SC2091 0 .85 
TBA9200 1.65 BC160 0.28 BF196 0 .1 1 T1P30C 0 .43 
lOA1004A 2.20 Many TOAl170 1.95 
TDAl190 2.15 Please phone send list for quote 
lOA 1327 1.70 Goods normally despatched within 24 hours 
TOA1412 0 .85 CALLERS WELCOME TDA2020 2.45 
lOA2030 2.80 
TDA2532 1.95 
TDA2540 2.15 * Entrance on A227 50yds * Hours 
TDA2590 2.95 
TDA2600 2.95 South of Meopham Green by Mon.-Fri. 9.30-5.30 
TDA2611A 1.95 Little Blue House UPC566H 2.95 Saturday 9.30-1 
UPC575C2 P. & P. SOp. Please add V.A.T. at 1 H 

* 24-HOUR ANSAPHONE SERV\C 
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512 1 SCREWDRIVER SET 
6 preCISIDP screwdrivers In hinged plast iC 
case S'les -0 '814 . 274. 

2 9and3 8mm £1 .75 

5131 NUT DRIVER SET 
) preCISion nul drivers In hinged plaSIIC case 
Wllh lurnrng rod £ 1. 75 
Slles - 3 3 4 4 5 ana ) fllm 

514 1 TOOL SET 
:, preCISiOn mslrumenls In hlngea plastiC case 
Cross POlO I (PhlrllpS ' SCrewdflvers -
HO ano H I Hex key wrenches -
15 2and2 5mm £1.75 

5151 WRENCH SET 
J preCISion wreriches In hinged Pld5t lC case 
S,zes - 4. 4 5. 5 55and6mm £1 .75 
SUYALLfOURSETS 1121 -: 15Iandgel l HEX KEY SET FREE -- I 
HE X KEY SET ON RING 
SI/es I 5. 2. 2 5 3 
4. S. 5 5and6mm 
Made 01 haroeneo SI eel 
HXII £1.25 

MINI VICE 
This small casllron Quality made vice v. ' 11 

RE 188m 
LCD 10 MEGOHM INPU11MPEDANCE 
• 3 '1, dlgll • 16 ranges plus hf E lesllaclllly 10' 
PNP anO NPN lranSIS lors • AulO zero. aulo 
polarrly • SIngle· handed . pushbullon 
opera lion "Ove' range Il1d lCallon " '2 5mm 
f 'Il ' Inch) large LCo readoul • olooe cheCk 
• Fust CIrCUl i protect ion" Tes! leadS . ballery 
and Instruc tions Included 
Max mdlcallon 1999 or - 1999 
Polarity IndlcalJon Negative only 

POSitive readings appear 
Without + Sign 

Inpullmpedance 10 Megohms 
Zero adJu sl AlJrOrT"alIC 
Sampling time 750 milliseconds 
Temperature range - soe 10 50°C 
Powt'r Supply I x PP3 or eqUivalent 9V 

Dallery 
ConsumptIOn 20mW 

I S5x88<3 l mm If:] 
DC Vollage 0-20!lmV 
0-2-20-200-1000V Acc 08% ,.... -
AC Vollage O· 200·1 OOOV ; e !'! 
Acc I 2% DC Currenl 0·200uA : ; 1 ,1t .. 
0-2-20-200mA O-IOA' Acc 12% '1' 1&1 
Reslslance 0 2 20 200K Ohms 
o· 2 Megohms Acc I % ""','" 
SI -PAK VERY LOWES! POSS PRICE - ,:;"") 

I 

£35.00 each 

TheThird and 
Fourth Hand ••• 

Clamp on to ;lny bench or table havmg a '"-", 
thickness 01 l 'fe The 21/1 " laws open 10 max / 1 ' -f. . . . . you always neee . 
01 1 Vs ': Approx size 80 x 120 x fiomm .. 1 ..... _ ....... 1 but have never gal 'unll l now 
BI ·Pak s Mml Vice at ... , ThiS helplul unit With ROd mounted 
a Mlm Price only &la hOfllontally on Heavy Base . Crocodile Clips 

allached 10 rOd endS S'x ball & sockellOlnlS 
give 1"IIMe vanallOn and posllIOns through 
360· also avaIlable allached 10 ROd a 2 'h dlam 

OROER NO SX82 magnllrer glvrng 2 5 x magnrllcallon Helprng • 
BI·PAK SOLDER -
DESOLDER KIT 
KII comprises OROER NO 
I HIgh Oualo ly 40 wall General Purpose 
Llghlwelglll Soldering Iron 240v maIns Incl 
3/16 " 147mmlbll 

I Oualoly Oesolderlng pump HIgh Sucllon Wllh/ ...••..•. . automallc p.Jecllon Knurled . anti ' corrOSive 
casing and tellon nozzle 
1 S metres 01 De· soldering braid on plastic 
dlsper.ser 
2 yds t I 83'1l1 ReSIn Cored Solder on Card 
1 Heal Shunl 1001 tweezer ';ype 
10lal Relal l Value over £ 12.00 
OUR SPECIAL PRICE £8 .115 

hand unll available With or Without magnlller 
Our Puce With magnlher as ItluSlraled ORDER 
NO 1402 £5.50 
W,lhoul magnrller OROER NO 1400 £4. 75 

BI·PAK PCB ETCHANT 
AND DRILL KIT 
Complele PCS KII comprrs.s 
I Expo Mml OrrIl IO.OOORPM 12v DC lO Ci 3 
collelS & I x Imm IWISI bll 
I Sheel PCS Iransle,s 210mm, 150mm 
I Elch Resl>! Pen 
I 'h lb pack fERRIC CHLORIDE cryslals 
3 sheels copper clad board 
? sheets Flbregtass copper cfad board 
FulllOSlruCllOns Jar making your own PCS 
boardS c-
Relall Value over £ 15.00 ..... 
OUR SI ·PAK SPECIAL KIT PRICE £11.75 
ORDER NO SX81 

TECASBOTY 
The EleClronic Componenls and Semiconduclor Bargain oflhe Year. A hosl 01 Eleclronic 
componenls·including polenliomelers - rotary and slide!. presels - hor izontal and vertIcal 
Resislors 01 mIXed values 10 - 1/810 Wan. A comprehensive range 01 
capacilors including eleclrolytic and polyesler \ypes plus disc ceramiCS elcelera . 
Audio plugs and sockels 01 various \ypes plus swilches: luses. healsinks, wire, nuIS!bOlIs. 
gromels. cable clips and \yes. knObS and P.C. 80ard l hen add 10 lhat 100 Semlconduclors 
10 rnclude Iransislors. diodes. SCR's oplo·s. all 01 which are currenl everyday usable devIces. 
In all a Fanlaslic Parcel. No rubbish all idenlifiable and valued in currenl al 

££5.00 Our Fighl Againsllnllalion Price -
- Beal lIle 

76 

VALVES PABC80 u. U21 Ut 5v4G 0.75 6JSiC ... 2001 .... PCBS US U191 .J. 5UGT u . '" u. 20F2 U. 
PC86 '" U281 0.70 Sl3 U. 6lSM ... 20EI 1." pe88 DJ' U301 0.15 5Z4G 0.15 6lOG U. 20PI u, 

V.A.T. INCLUDED PC9l 1.50 usoo 11.50 Sl4GT 1.05 Sl6GC tI. 2OP3 0.15 
PC900 1.15 u801 .J. 6/JOl2 .J. 6lSGT 1.15 20P4 12' AIoSS .. 40 (8) 1.15 PCW UO U8C41 12. SABl OJO SUG U, 20PS tU 

A229] u. HSS 0.10 PCC89 U. UA8C8. US SAC7 1.1& SllS 25lSGT u, 
A2Soo u. HSO US PCCISS 1.05 OAf" 1.10 6AG5 .... lilO6 1" 2S24G U5 
AA8 U5 HSS 1.05 PCF80 DJ. UBFSo 0.10 6AN6 1.15 HOlO 0.10 ]OC15 .... 
ARP] U O EfSI 1.50 PCf8l 0.70 U8F89 0.70 6AlS .... .KGSA 2.10 3OC l1 .... 
AlP4 0.10 H92 ... PCF84 0.75 UBl21 1.75 SAlSW U. 6016 1.Jo 3OC l8 1" BI2N , .. Ef95 'J' PCFS6 1.50 ucca. U, 6AKS U, 6SA7 "00 30F5 1.15 
CY]I 1.40 H96 .J. PCFU 0.50 UCC85 0.70 6AK8 .... 6SGI US 30fl2 U. 
OAF96 0.10 Efl83 0.10 PCf 200 1.10 UCF80 1.30 SAlS .,. 6SJI 1.05 3OFll2 12. 
0£T22 2U5 H184 u. PCf201 1.15 UCH42 1.15 6AM6 u. SSKl U. 3oftl4 115 
OF96 0.10 £f8D4 ... PCF800 UCH81 ." 6AN8A ... SSL1GT 0.15 3Ol15 1.10 
OH1S US H812 0.15 PCF801 1.75 UCl82 0.15 SA04 140 SSN1GT 0.10 JOll7 1.10 
Ol92 0.10 (Fl200 1.15 PCF802 0.15 Uf41 1.35 6A05 1.00 6SR1 1.10 30P12 1.15 
OY86/81 0.15 fH90 D.IS PCF80S US urBO 0.15 6AOSW 1.10 6S01 .J' lOPtlJ 12. 
DY802 0.10 £l32 1.10 PCFa06 12. UFBS U, 6AS6 1.15 6VSG .... 30Pll4 1" ESSl IUO El34 1.10 PCF808 2.75 Ut4 1 ... 6AT6 u. ''''''' ... 35lGGT ..40 
EBacC 1.10 2.10" PCH200 1.35 UtB4 0.15 SA US 0.10 '" 0.15 3SW4 u. 
ES8CC/o l 11. El31 "'. PCLSI OJS UM80 0.10 SAVB U, SX4WA 2.10 3S24GT DJ. 
(92ct 1.20 El81 14. PCtB2 U5 UM84 0.10 6AX4GT !.l0 6XSGT 0,15 40KOB 115 
EI80CC 2.10 ElS2 0.70 PCLB4 0.10 ",82 0.70 6AX5GT !.l0 SYSG .... SOC. 1.15 
El80r u. [L84 0.10 PCLB6 1.05 "'SS .J' .... 0.55 614 UD SOC06G 1.35 
E182CC ." na6 DJ. PCLB05f85 1.25 VR 10S/J0 1.25 .... U. 181 Ut 7SBI 1.25 
EA76 22. [l90 1.00 PO!tOOl510 4.l0 VR1S0I30 I.J5 6SGSG .... '" 1.25 75C1 1.10 
EABC80 0.10 U91 .,. Pfl200 1.10 X66 DJ, '''' 1.JO 901 UO 16 U. 
E891 0.10 [l9S .J. 1.'0· X6 1M 1.10 6B01A U. 90' 1 .. 18 U. 
E803 1.15 ELS04 1.70 Pt36 1.25 XRI ··S400A 6BRl ... IOCl U. •• 1.10 
E8C90 0.10 El803 ... PLBI 0.15 .UG 'BW' u . IOFt8 0.10 8SAl ..40 
EBF80 DJ' EL509 170 Pt82 UO 17S9 IUO 'BWI .J. 10P13 1." us-
EBF8l 0.10 H802 1.10 Pl8l 0.10 1149 0.15 SC. 0.50 lIE2 11.50 123(1/8 11.10 
EBf89 UD HB2 1 12. Pt84 DJS 28000 J.4S ,C, IlA' 0.10 801 1.25 
ECS2 0.15 EL822 .. S Pl504 1.45 180 lU 115 aCHe 12. IlAT6 0.10 ." lU G 
(C91 , .. EM31 1.10 PlS08 1.15 1803U 11.00 6Cl6 1.70 12AT7 0.15 829B I ... 
[C92 0.15 (MSO DJ. PlS09 ... 2900T 14. scxs , .. IZAUl .... 832A IJ. 
ECtSI US EMSI 0.15 PlS19 ". IAl .J. SC" 1.15 IlAVS 'JS 86SA 110 
ECCB2 0.10 EMU DJ. PLB02 ". It. .... 50' 0.70 IlAX7 US BSSE U • 
ECC8l 0.15 [M81 .. 30 PY33 0.10 '". 0.10 'EA' .,. 12BA6 DJ. 9J IA .... 
feC84 0.10 "" DJ. PYBO 0.10 IS' 0.45 '" .... 128£6 US '54 .... 
[CCB!! ' 0.10 EYBI 0,15 PVIII /800 0.'5 IS. GA. 6FSG8 1.10 12BHl 1.10 9S5 0.10 
ECCS6 1.10 [Y86/81 0.10 PY82 0.15 1T4 GA. '" 21. 12C8 0.1' 95. .... 
(CC88 0.10 (yas .J. PY83 0.10 IU' 0.10 6fSG us 12£ 1 lU5 957 1.05 
ECCI89 Uti EZ80 0.10 PY88 0,15 IX28 .. 40 6FI2 1.50 12J5GT 0.55 IS25 1.10 
[te804 0.10 E181 0.10 PVSOO 1.10 2021 1.10 Sf l4 1.15 12K1GT 0.70 1629 us 
Ecno 0.15 GM. ... PY809 us US" SFIS 1.30 12K8GT 0.'0 2051 1 .. 
ECfB2 0,15 GYSQ I l.lD PY801 0.'0 2K2S 11.10 6FI1 1.15 1207GT D.l0 5163 ... 
ECF BOI 1.05 Gm 1.05 nOV03/10 2.15 1<1 1.1 5 SF2J 0.15 12SC1 D.l5 5842 7." [CH)4 125 GIll .,. OOvOJ .. 20A lA, 0.10 SF24 1.15 12SH7 US 5881 140 
ECHJS 1.10 GZ34 175 , .... lA11 140 6Fl3 ID.50 12SJl 0.70 5933 u . 
ECH42 1.20 GZ3l lIS OOV03·25.A l06 .... SfH8 ... 12501 US 6051 120 
(CH81 UO KT" '30 21.20 cJD22 "GO 'GA' u . 12S01G1 U. 6060 1.15 
[CH84 0.10 810" OOV06/4DA JE29 18.00 SGH8A ... 12Y4 0.10 SOS4 130 
ECl80 0.10 KT88 1.95 11.10 lS. 0.10 6H' .... 1303 0.10 6065 120 
ECLB2 0.15 tUO" OVO) ·12 42' '831 IUS 6J' 1.35 1305 u. 60S1 130 
(CtS3 1." MHO ... SCI /'OO .. a SS/254M 1UO SHWA ... 130S DJ. 6080 ." [ClSS 0.10 Ml' , ... 5CI1600 ... SB12SSM 14.50 6J. 130 1457 1.15 SI46 U. 
EClS6 0.10 MKID/OI21.50 SP61 1.10 S&lIS8M 11.50 6J5GT .... 19ADS U. 61468 ., . 
EFJ7A 115 NI8 ... TIll 1150 SC22 2UG 6J' DJS 19O1 11.50 S360 115 
EF39 1.10 OAl 0.10 U15 1.15 SR4GY u . 6J'W .J. 1906 .... 6550 • , .. 
EF80 D.l5 082 0.10 U16 1.15 SU4G 0.15 &JESC "S 19H5 JUri 6810 14.00 

VALVES and transistors · SPECIAl QUALITY 
POSTAGE : [ID 45, . [ H5 550: [ 5·ClO 600: CID· 

Telephone enqui ries 101 va lves. transislo rs. ele: £157511; (15 £20 90p; ovef £20hee 
le13i1 74 9 3934. l lade and exporl 743 0899. PRICES MAY VARY Oolinoy by r .... of post 

CO LO M 0 R 907/3530 ["d" Tel. 01-749 3934 
(ELECTRONICS) LTD. Open Monday to Friday 9·1 pm. 2.00·5.30 

170 Goldhawk Rd" L.ndon W.12 pm. 

The ONE catalogue 
you MUST 
have! 

About 2 .000 items clearly listed_ 
Profusely illustrated throughout . 
Large A-4 size pages. 
Bargain list, order form and 2 
coupons each worth 25p if used as 
directed, all supplied free, 

Price [ 1, plus 50p for post . packing 
and insurance_ 
Send cheque or p.a. for £1 .50 

HOME RADIO Components LTD 
Dept. PW. P.O. Box 92, 215 London Road. 
MItcIIam. Suney. OHI48 3077 
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This new style course will enable 
anyone to have a real understanding 
of electronics by a modern , practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory . 

You learn the practical way in easy 
steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self· 
employed servicing engineer. 

All the training can be carried out in 
the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time , for advice or help during your 
work . A Certificate is given at the end 
of every course. 

You will do the following : 
.Build a modern oscilloscope 
.Recognise and handl e current electronic 

components 
• Read,draw and understand circu it diagrams 
.Carry out 40 experiments on basic 

electronic circuits used in modern 
equipment 

.Build and use digi ta l electronic circuits 
and curren t solid state 'chips' 

• Lea rn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T .V., 
Hi·F i and microprocessor/computer 
equipment. 

NewJob? New Career?NewHobby?Get into Electronics Now! 
r: ---------------------------I . . . .. PW/7/ 821 Please send your brochure without any obligation to I am Interested In : I E NAME c=::J COURSE IN ELEC TR ON ICS I 

as desc ri bed above 

I ADDRESS c:::=j RADIO AMAT EUR LI CENCE I 
c=::J M ICROPROCESSORS OT HER SUBJECTS 

I c=::J LOG IC COURSE I 
BLOCK CAPS PLEASE 

I NationalRadioc!c Electronics School Reading,Berks.RG17BR I 
______ I 

Send for f)J Catalogue 82 before Aug. 
31 160 pages A4 - 70p post paidl and we 
giva you TlIREE 7Op. RER/ND 
VOUCHERS RlEEI Each is valid at any 
time for spending singlv on anyone 
C.W.O. order minimum list value £10 
to quickly represent a useful saving 
for you. Send 70p now for your 
catalogue and 3 vouchers by return. 

+ USUAL DISCOUNTS + FREE POSTAGE 
DISCOUNTS 
5% on orders over!Zl (inc VAT.! 
10% on orders over £57.50 (inc VAT.) on most 
catalogue items. but not on payments by era. 
dit cards. 
POSTAGE 

* SEMI-CONDUCTORS/ICa/OPTOs 
* COMPUTERS/SOfTWARE * CAPAClTORS/RESISTANCES * CONNECTORS/SWITCHES/KNOBS * POTS/RRRITES * BOOKS/BOXES/TOOLS Not charged on U.K. CW.O. orders over £5.75 

inc VAT. If less, add 40p handling charge. 
and more and more and more 

EUC11IOVAWE LTD. 2lII SI. Judo', lid., Englefiold G_, Suney TW2IJ OHB. 
T ........... E9an (STD 0184; London 87) 3J603: T ..... 264475. 
NarNm Bnnch (1'enIIIIaI """"" only) 6lII a..n., Mane'- MI9 lHA. 
T ........... 061 432 4945. 

Practical Wireless, July 1982 

, _._-
COMMUNICATION CENTRE 

OF THE NORTH 
The largest range of communications equipment 
available in the North. Full range of receivers, 
transceivers, antennas, power supplies, meters. 
Ali tubing - wall brackets etc. 
We are the only official TRIO stockists in the North 
West. Full range of equipment on display. Guaranteed 
after sales service. 
We can offer a full ran(:le of receiver from the SR9 2m 
£46.00 to the Drake R7 at £989 and the N R D51 5 
at £1,090. 
We are now stocking a range of top quality CB equip-
ment and accessories. 

RECEIVERS 
TRIO R1000 Solid State Receiver 200KHz to 
30MHz £297.00. TRIO R600 Solid State Receiver 
150KHz to 30M Hz £235.00. Vaesu FRG7 Solid 
State Receiver £199.00. Vaesu FRG7700 Solid 
State Receiver £329.00. 

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

Open 6 days a week. 24 Hour Mail Order Service. 
Phone 0942-676790. 

STEPHENSJAMES L TO. 
47WARRINGTON ROAD, 

L _____ L_E_IGH, LANCS. WN7 3EA. 
-.- _ .. _._-_. __ ._ .. _ --
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NEW MODEL MINI-MULTI TESTER 
Oeluxe pocket size precision moving 
coil instrument. Impedance + Capacity 
- 4000 a.p.v. Battery included. 11 1ns-

DC amps 0 -250pa; 0-250ma. Con-
tinuity and resistance 0 to 600K ohms. 

NEW PANEl METERS £4.50 
50J,J8. 1 OOp'a . SOOpa, 1 ma, 
5ma . 50ma. 100ma. 25 volt. 
50 volt. VU Meter. 500ma. 
1 amp.2 amp. 
Facia 2 ·j. x 2 x 1 fin. Post 65p. 

FAMOUS LOUDSPEAKERS 
MAKE model size wans ohms 
Seas Tweeter 4io 50 8 
Goodmans Tweeter 3tin 25 8 
Audu Tweeter 4io 30 8 
Audax Mid-Range 4in 50 8 
Seas Mid-Range Sin 80 8 
Seas Mid-Range 4tin 100 8 
Goodmans Woofer 8in 25 4/8 
Audsx Woofer lOin 50 8 
Audax Woofer 8in 40 8 
Rigonda Full-Range lain 15 8 
Goodmans GR 12io 90 8 / 15 
Goodmans 8HB 8in 60 8 
Goodmans HPD 12 120 B 
EMI 450 13 x S 10 3/B 
EMI Bass 13 x8 20 15 

BAKER LOUDSPEAKERS 

Po.t£2 
price 
£9.50 
£4.00 
£5.50 
£7.50 
£12.00 
£12.50 
£6_50 
£16.00 
£14.00 
£5.00 
£27.50 
£12.50 
£29.50 
£9.50 
£12.50 

Model Ohms Inch Wotts Type Price Post 
Major 4. 8. 16 12 30 HI-Fi £14 £2 
Delu)(c Mk 11 8 12 15 Hi-Fi £14 £2 
Superb 8. 16 12 30 Hi-Fi £24 £2 
Auditorium 8.1 6 12 45 Hi-Fi £22 £2 
Auditorium B.16 15 . 60 Hi- Fi £34 £2 
Group 45 4.8. 16 12 45 PA £14 £2 
Group 75 4. B. 16 12 75 PA £18 £2 
Group 100 8-16 12 100 Guitar £24 £2 
Disco 100 B-16 12 100 Disco £24 £2 
Group 100 8-16 15 100 Guitar £32 £2 
Disco 100 B-16 15 100 Disco £32 £2 
BATTERY ELIMINATOR MAINS to 9 VOLT DC 
Stabilised output, 9 volt 400 m.a. UK made with 
terminals. Overload cut out. 5 ,3t < 2j-in. Transformer 
Rectifier Unit. Suitable Radios. Cassettes, £4.50 .. Post 50p. 

R.C.S . LOUDSPEAKER BARGAINS 
3 oh rn, ?x4in. £2.50; 8)(5in. 6i-in. £3; 8in. £3.50; lOin. £5. 
8 ohm. 21n. 2-1ln £2.00; 3in. 5in. 7 x4in, £2.50. 
6 -5 in. £3; Bin. £4.50; l Oin. £5; 12in. £6. 
15 ohm, :Jm. b x;Jln. 6 x4in. I x4in. £2.50. 
25 ohm, 3in 5 )( 310. 7 x4in, £2.50; 120 ohm, 3+in. dia. £1.50. 

lOW VOLTAGE ElECTROlYTlCS 
1,2,4.5.8.16.25.30.50,100. 200mF 15V 10p. 
500mF 12V Up; 25V 20p ; SOV lOp: 
1000mF 12V 20p; 25V 350; 50V SOp; 1200mF/ 76V aop. 
2200mF 6V 25p; 25V 42p; 40V 50p; 2000mF/100V £1.20 
2500mF 50V 70p; 3000mF 25V 50p; 50V S5p. . 
3300mF 63V £1·20; 4 700mF 63V £1 ·20 ; 2700mF176V £1 . 
4700rnF 40V S'Sp; 1000 mF 100V £1 , 
_ HIGH VOLTAGE ElECTROl YTICS 
8/450V 45p 8· B/450V 75p 50 - 50/ 300V SOp 

16/350V 45p 8· 16/450V 75p 32 . 32 - 32/325V 75p 
1t 

50/4S0V 9Sp 32· 32/ S00V £1 .80 220/4S0V 95p 
MANY O'rHER ElECTROlYTICS IN STOCK 
TRIMMERS 30pF. SOpF. 10p. 100pF. IS0pF. 1Sp. 500pF 30p. 
CONDENSERS VARIOUS, 1pF to O·OlmF 350V. 5p. 
400V-0·001 to 0·05 5p; 0·1 1?;; 0·25 0·47 36r-

4 pole 3W. 2 pole 2W, 4 pole 2W 600 ea. 

£Jci. 
GEAREO TWIN GANGS 25pF 95p; 365+365+25+2SpF £1 . 

9ft.·. 
SPINDLE EXTENDERS 6Op. 4Op. 
NEON PANEllNOICATORS 250V. Red 1 i . i 45p. 
RESISTORS. 100 to 1 OM . t Wo 1w.10% 2p. 2W, 'Op. 
HIGH STABILITY. tw 2% 10 ohms to 1 meg .. 8p. 
Oillo 5%. Preferred values 10 ohms to 10 meg., 3p. 
WIRE-WOUND RESISTORS 5 watt. 10 watt. 15 watt 20p. 
BLANK ALUMINIUM CHASSIS. 6 x 4-£1.45; B x 6-£1 .80 
10 x7-£2.30; 12 x 8-£2.60; 14 x 9-£3.00; 16 , 6-£2.90: 
16 x 10--£3.20. All 2tin. 18 swg. ANGLE All. 6xixiin. 26p. 

x6 1B2 \ 
16 x 6-£1.10; 14 x 12 x 12-£1.50; 16 x 10--£1 .76. 

PLASTIC box with aluminium facia 6* x 4t x 2" £1 .50 . 
BSR P232 BElT-DRIVE SINGLE PLAYER ideal fo< disco 
or two-speed Hi -Fi system with ceramic £24 
stereo cartridge cueing device and snake arm Poat £2 

BRIDGE RECTIFIER 200V PIV 1- amp SOp. 2 amp £1 ·00. 
4 amp £1 .50. B amp £2,50. DIODES 1 a, tOp; 3a. 30p. 
TOGGLE SWITCHES SP 30p. DPST 4Op. DPDT 50p. 
MINIATURE TOGGLES SP 40p; DPDT 60p 

MAINS TRANSFORMERS 
Pos t Post 

tA g:gg UA Twice g:gg g 
6-0-6V. 1 tA £3.50 (1 20-0-20V 1 A £3.50 [1 
9V 250ma £1.50 BOp 20/40/60V 1A £4.00 [2 
9V 3A £3.50 [1 25-0-25V 2A £4.50 [2 

£1.50 BOp 2 BV 1 A Twice £5.00 (2 
10-30-40V 2A £3.50 [1 
12V 100ma £2.00 BOp 17-0- 17V2A £4.50 £2 
12V 3A £3.50 [1 35V 2A £4.00 £1 
12-0-12V.2A £3.50 [1 34-29-Q-29-34V6A£12.00£2 
15-0-tSV2A £3.75 [1 0- t2-27V2A £3.50 [1 

Radio Component Specialists 
337, WHITE HORSE ROAD 

CROYDON. SURREY, U .K. TEl : 01-6841665 
Poat 6Sp Minimum. Caller. Welcome. Clo.ad Wed. 

Same day de.patch. Acce •• -Barclay-Vi ... U.ta 3lp. 
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H .A.C SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

TRIPLE-T 
TRANSISTOR RECEIVER 

for use with headphones 
or small speaker. 

Construct your own 
SHORTWAVE RECEIVER 

for only 

£25.00 
for the complete kit 

All orders despatched within 7 days. Send 
stamped and addressed envelope now for 
free descriptive catalogue of kits and 
accessories. 

SORRY. NO CATALOGUES WITHOUT S.A.E . 

"H.A.C." 
SHORT-WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH 19 3SZ. 

Please 

Mention 

PRACTICAL 

WIRELESS 

when 

replying 

to 

Advertisements 

HART KITS 
WINTON TUNER 
Complete designer approved kits (including pre-
aligned AM froOl end) will be available from us for 
this excellent design. Phone or write for your free 
copy of lists. 
WINTON AMPLIFIER 
We have taken over the supply of kits for this high 
performance 'PW' design. Size and appearance 
match above tuner. Reprints of all articles describ-
ing design 85p VAT and post free. 
VFL 910 VERTICAL FRONT LOADING 
CASSETTE DECK 
Very high quality cassette mechanism as used in 
our linsley Hood cassette recorder kit. Wow and 
flutter .09%. Memory coun1er. Sendust alloy head. 
12V DC. Frequency generating feedback servo 
motor. Oil damped eject. £31.99 1- VAT. 
SF925 FRONT LOADING SOLENOID 
CONTROL CASSETTE DECK 
Having full solenoid control of all functions this 
deck has numerous uses, most obvious is 
microcomputer drive. particularly since there is a 
facility to read the tape in the fast modes, Deck is 
full hi fi quality and is fitted with memory counter, 
HalllC for auto S10P and s1ereo Ri p head. Price only 
£38 .90 . VAT. 
HART TRIPLE E PURPOSE TEST CASSETTE 
TC 1 
Sets up tape speed. head azimuth and VU level all 
without test instruments. Fantastic value at only 
£2.70 . VAT. 
CASSETTE HEADS 
We hold large stocks of casseUe heads ranging 
from mono to 4 track for domestic and industrial 
use including the fabulous HS 16 sendust alloy 
super head at £8.20 ' VAT. Remember your tape 
machine is only as good as its head. A worn head 
will lose the high frequency information on the tape 
and a very worn head w ill chew up 'the tape as well. 
Full technical spec of all heads is in our lists, 

Write ar phone far yaur capy af aur free lists. 

HART ELECTRONIC KITS LTD 
Penylan Mill, 

Oswestry, Shropshire SY10 9AF. 
Tel : 0691 2894 

Telex : 35661 HARTEl G. 

IT'S TIME TO GET ALARMED ABOUT THUGS, 
THIEVES, AND VALVES FOR 
VOURFT101. 
DJ.V. PROFESSIONAL 
HOME SECURITY KIT. 
Protect your valuable ham radio gear and make your 
XYL and family safer and happier. This D.I.V. Ki1 con-
tains standard equipment as supplied to alarm com-
panies and would cost probably £150-£200 installed. 
It is produced by a Northern securi1y company and 
the only non-standard items are the attractive pack-
ing and D.I.V. instructions. Contains control box with 
delay (3 keys supplied), wire, staples, outside bell in 
large very obvious box, 'panic button' - (wire in 
24-hour circuit will protect your XYL and family while 
you are away), pressure mat, 4 door/window con-
tacts, runs from 12v banery (not included); price 
£79.90 inc. VAT. Delivery Securicor £4.00. EX1ras: 
pressure mals £2.20, dummy bell box (not sold 
separately) £7.00, window/door contacts £1.20, 12v 

Carriage £1 .50 if eX1ras not ordered 

ARE YOU STOCKING UP WITH DUD VALVES? We 
have various new 6146B's, perfect TX but noisy on 
receive in some transceivers including FT902, 
FTl0ll and Trio KW etc. O.K. for transminers, 

FT901, 902, 101lllD, 
707, 26.5-27, 27.5-28. 27-27.5. FTl01E 27.5-28. All 
£3.75 each plus SAE. FM unit for FTl01E £35. 
ONE MONTH ONL Y. Buy 2 pairs 6146B/QE -
recommended for Yaesu and Trio at £17.50 pr. post 
paid, (£:35.00), and get 2 NEC 12BY7A F.O.C. 
TOSHIBA P.A. VALVES. Probably last in U.K. Toshiba 
6JS6C for FTl0l , £30.00 pr. post paid, Toshiba 
12BY7A, £10.00 post paid. Also 6JS6C NEC slamped 
in original boxes (who else has these?) as used by 
Vaesu in final production run of FTl01E, £13.50 pr. 
post paid. NEC 12BY7 A, £3.30 post paid. All makes of 
6JS6C which will function satisfactorily in FTl0l are 
believed to be out of production. 

I Photo Audio Centre 
LANE'DARWEN 

BLACKBURN BB2 2AF Tel.19191 111lMtll 
7 MILES FROM MS • CLOSED THURsI 

Barclaycard. Access, Cheque, Cash!! 
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S.E.M. UNION MILLS, ISLE OF MAN 
Tel: MAROWN (0624) 851277 

OUR EQUIPMENT IS IN USE IN OVER 100 COUNTRIES 
NEW, SENTlNEl 2M UNEAR POWERlPRE-AMPURERS. 
After 5 years production of these units, they now feature either POWER AMP alone or 
PRE-AMP alone or both POWER AND PRE-AMP or STRAIGHT THROU when OFF. Plus a 
pre·amp GAIN control from 0 to 2OdB. N.F. around 1 dB with a neutralised strip line DUAl 
GATE MOSFET. 
The power amplifiers use the latest infinite S.W.A. protected transistors with AIR-
LINE circuits to give highest power gains. Ultra LINEAR for all modes and A.F. or 
P.T.T. switched. 13.8V nominal supply. S0239 sockets. 
Three Models: 

1. SENTlNEL36 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive 5W. 
f{' x 21" front panel. 41" deep. £62.50 Ex stock. 

2. SENTlNEL 50 Five times power gain. lOW IN 50W OUT. Max. drive 16W 6 amps. 
Same size as the Sentinel 35. £74.50 Ex stock. 

3. SENTINEL 100 Ten times power gain. lOW IN 100W OUT. Max. drive 16W. Size: 
61" x 4" front panel, 31" deep. 12 amps. £100 Ex stock. 

All available less pre-amp for £8.00 less. 

SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPUFIER 
Uses a neutralised strip line Duel Gate MOSFET giving around ldB N.F. and 20dB 
gain, (gain control adjusts down to unity) and straight through when OFF. 400W 
P.E.P. through power rating. Use on any mode. 12V 25mA. Sizes: 1l" x 21" x 4" 
£28.00' Ex stock. 
PA5 Same specificalion as lhe Auto including 240V P.S,U. £33.00' . 

SENTINEL STANDARD 2 METRE or 4 METRE PRE-AMPLlFIER 
Same sp.ecification as the Auto (above) less A.F. switch. £15.00' Ex stock. 
PAl same specification as the Sentinel Auto above. 1 cubic inch p.c.b. to fit inside 
your equipment. £10 Ex stock. 
70cm versions of all these (except PA5) £4.00 extra. All ex stock. 

S.E.M. TRANZMATCH 
The most VERSATILE Ant. Matching system. Will match from 15·5000 Ohms BAL-
ANCED or UNBALANCED at up to 1 kW. Link coupled balun means no connection to 
the equipment which can cure TVl both ways. S0239 and 4mm connectors for 
co-ax or wire feed. 160-10 metres TRANSMATCH £69.60 Ex stock. 80-10 metres 
£62.60. EZITUNE built in for £19.50 extra. (See below for detai ls of EZITUNE). All ex 
stock. 

3 WAY ANTENNA SWITCH lKw S0239s £15.00. 

J. BIRKETT 
(Partners: J. H. Birkett, J. L Birkett) 

Radio Component Suppliers 
25 The Strait, Lincoln LN2 IJF. Telephone 20767 

SMALL MOVING IRON AMMETERS 0 to 6 Amp D.C. @ £1.45 
VARIABLE CAPACITORS Direct Drive. 5pf @ 7Sp, 10+10+10pf @ 7Sp, l00+200pf 
@ 7Sp, 250+250pf @ 8Sp. 
In CRYSTAL ALTER TYPE 538 ACB 1.4MHz BW. 3KHz @ £5. 
VERNITRON FM 4 10.7MHz ALTERS SOp each. 3 for £1. 
EMCAP SUB-MINIATURE DISCS .01uf l00VW. at Sp each. 
HC6U CRYSTALS 3.495, 3.867, 4.718, 5.051 , 6.017, 8.873, 8.931, 9.030, 9.0075, 9.0095, 
10.0062, 10.1125, 10.125, 10.150, 10.212, 10.225, '10.325, 10.514, 10.9785, 11.100, 
12.033, 12.9673, 14.3257, 14.725, 15.300,15.800, 18.006,44.3, 45.7,45 .. 9,46.1 , 46.3, 
46.5, 46.612, 46.7, 48.3, 50.1 MHz All at £1 each. 9MHz and 10MHz at £1 .S0. 
741 Qp-AMPS 14 PIN OIL at 6 for SOp. ' 
FERRITE RINGS Dia. 1l" Int. Dia. 1" Approx. @ 60p each. 
FERRITE BEADS FX 111S @ lSp doz .. FERRITE RODS 6" x 3/ff' @ 2Sp. 
CRYSTALS 10X TYPE 5MHz @ 50p, 500KHz B7G Glass @ £1 .95, 10XAJ lMHz 
@ £1 .95. 
GREENPAR PUSH ON SO OHM BNC PLUGS @ 40p each. 
LOW PROALE 12 VOLT SPCO RELA VS For Aerial Changeover @ 60p. m POLYESTER CAPACITORS .1uf 100VW. @ Sp each .. 1uf 400V.W. @ 6for2Sp. 
ELECTROLYTICS 3300uf 40VW. @ 65p,4700uf63VW. @ 95p. 

Please add 30p for post and packing. Orders over £3 post free. 

• UNIT IS SIZE Of fOUNTAIN 
PEN & CLIPS ONTO TOP POCKET 

• PRECISION INSTRUMENT 
METAL CASEO WEIGHT 20Z 

• MANUfACTURERS CURRENT 
PRICE Of A SIMILAR 
MOOEl OVIIII £Z5 EACH 

Bllltsh deSign & manulacture 
T esH.'(j & hilly guaranteed 
Ex -stock dellve, y 

Ideallor the expelllTlenle. 
COMPLETE WITH DATA 

Allow 14 days for delivery. 

404 EoGWARE ROAD LONDON W21 ED 
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S.E.M. 2 METRE TRANZMATCH 
51" x 'Z' front panel, 3" deep. S0239s £2S.30 Ex stock. 
S.E.M. EZITUNE 
Clean up the bands by tuning up without transmitting. 
Connects in aerial lead, produces S9 + (1 -170MHz) noise in receiver. Adjust A.T.U. 
or aerial for minimum noise. You have now put an exact 50 Ohms into your trans-
ceiver. Fully protected, you can transmit through it, save your P.A. and stop CRM. 
£2S.00· Ex stock. 
S.E.M. AUDIO MULTIALTER 
To improve ANY receiver on ANY mode. The most versatile filter available. Gives 
" passband" tuning, "variable selectivity" and one or two notches. Switched Hi-pass, 
La-pass, peak or notch. Selectivity from 2.5KHz to 20Hz. Tunable from 2.5KHz to 
250Hz. PLUS another notch available in any of the four sw itch positions which 
covers 10KHz to 100Hz. 12V supply. Sizes: f{' x 21" front panel, 31" deep, all for only 
£57.00 Ex stock. 
SENTINEL AUTO H.F. WIDEBAND PRE-AMPLlAER 240MHz, 15dB gain. Straight 
through when OFF. 9-12V. 21" x 11" x 3". 200W through power. £19.S5 Ex stock. 
SENTINEL STANDARD H.F. PRE-AMPLlAER 
Same specification as above pre-amp but with no A.F. switChing. £12.62" Ex stock. 
S.E.M . IAMBIC KEY ER 
The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and 
sidetone Switching. £34.S0 Ex stock. Twin paddle touch key. £12.50 Ex stock. 
FREQUENCY CONVERTERS. SENTINEL D.G. MOSFET 2 or 4 metre converters N.F. 
2dB, Gain 30dB, 1 F.S. 24, 4-6, 28-30MHz 9-12V. £24.73 Ex stock. 
SENTINEL 'X' 2 MEJRE CON. Same as above plus mains power supply. £28.80 Ex 
stock. 
SENTINEL LF. 10KHz-2MHz IN. 28-30MHz OUT. £28.80 Ex stock. 
SENTINEL TOP BAND 1.8-2.3MHz IN. 14-14.5MHz OUT. £28.80 Ex stock. 
12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS. 

Prices include VAT and delivery. C.W.O. or phone your credit card number for same day service. 
'Means Belling Lee sockets, add £1.90 for SOZ3Ss or BNC sockets. Ring or write for more 
information. Place or request information on our Ansaphone at cheap rate times. 

HST MAIL ORDER CO. 
Langrex Supplies Ltd., 

Climex House, 
159 Fallabrook Road, Straatham, SW16 6ED. 

SPECIAL EXPRESS MAIL ORDER SERVICE 
£p EM87 1·50 PY81 0.84 6ANS 4 ·74 607 2·20 

AZ31 1·10 EN91 3·50 PYS2 0·80 6ANSA 3·45 6SA7 1·45 
CL33 2·00 EYSl 1·75 PYS3 0·70 6AOS 0·96 6SC7 1·50 
OYS617 0·84 EYS6 0·84 PYSS 0·88 6ARS 1·98 65J7 1·60 
OYS02 0·84 EYSS 1·75 PYSOOA 1·80 6AS6 4·98 6SK7 1·30 
ESSCC 3.36 EYSOOA 1·94 PYSOO 0.84 6AS7GA 6·75 65L7GT 2·68 
E1S0F 8.40 EZSO 0·84 PYSOl 0·84 6AT6 0·85 6SN7GT 1·60 
ES10F 14·47 EZSl 0·84 00V02-6 14·06 6AU5GT 4·32 6S57 1·80 
EABCSO 1·20 GYSO t 2·75 00V03- 10 6AU6 1·08 6SG7M 2·50 
EB9t 0·82 GZ32 1·25 5·80 6AWSA 3·39 6US 0·80 
EBFSO 0·50 GZ33 4·00 00V03-20A 6B7 1·50 6V6GT 1·60 
EBFS9 0·85 GZ34 2·50 17·50 6BS 1·75 6X4 1·20 
EC91 7·56 GZ37 4·00 00V06-40A 6BA6 1·00 6XSGT 0.85 
ECC33 3·50 KT61 3·50 £55.10 6BA7 5·12 7CS 2·95 
ECC3S 3·50 KT66 10·00 OV03- t 2 4·46 6BE6 1·08 7C6 2.25 
ECCSl 0·88 KT77 8·00 R1S 4.25 6BH6 1·52 757 2·25 
ECCS2 0·72 KTSS 12·00 R19 1·20 6BJ6 1·08 t2AT6 1·20 
ECCS3 0·88 N7S 9·00 5P41 6·00 6BN6 1·65 12AT7 0·88 
ECCSS 1·20 OA2 2·00 SP6 1 2·00 6B07A 3·72 12AU7 0·72 
ECCSS 1·90 OB2 2·55 Ut9 13.75 6BR7 4·00 12AX7 0·88 ECC9t 8·93 OC3 1·92 U2S 1.16 6BRS 1·75 12BA6 2·19 
ECFSO 1.08 003 1·92 U26 1·44 6BS7 4.00 12B E6 2.43 
ECH3S 2·00 PCS6 1.40 U37 9·00 68W6 4·00 12BY7 2·70 ECH42 1·15 PCSS 1·40 UABCSO 1·25 6BW7 1·52 12BY7A 2·70 ECHS l 1·20 PC92 1·28 UBFS9 1·20 6BZ6 2·37 t2HG7 4·17 
ECLSO 1·00 PC97 1·20 UCH42 1·20 6C4 0·88 30Fl1 /2 1·12 
ECLS2 1·00 PC900 1.20 UCHSl 2·32 6C6 1·75 30P4 1·20 
ECLS3 1.50 PCFSO 1·00 UCLS2 1·04 6CB6A 2·49 30P19 1·20 
ECLS6 1·20 PCFS2 1·00 UCLS3 1·44 6C06GA 5·07 30Pl1 3 1·80 
EF37A 3·50 PCFS6 1·60 UFS9 1·44 6CL6 £3.72 30P11 4 1·68 
EF39 2.75 PCFSOl 1·60 UL4 t 2·50 6CH6 10·40 7SCl 2·35 
EF41 2·00 PCFS02 1.90 ULS4 1·20 6CW4 7·68 SSA2 "2.39 
EF42 2·00 PCFSOS 1·60 UY41 1·25 606 1·75 90Cl 2·44 EF SO 1·50 PCFSOS 1·60 UYSS 1·04 600S 5·94 150B2 3·02 EF54 5·00 PCH200 1·60 VR 1 OS/30 1·92 6EAS 2.94 lS0C2 1·92 EFSS 2·50 PCLS2 1·00 VR 1 50/30 1·92 6EHS 1·85 lS0C4 2 .3 "-
EFSO 0·80 PCLS3 2·00 Z7S9 16·80 6F6 1·75 S72S 27·50 
EFS6 1·52 PCLS4 1·00 ZS03U 7·90 6Gk6 2·67 SOS 20·00 
EF91 1.S0 PCLSS 1·08 2021 3·50 6H6 1.50 S07 
EF92 5·81 PCLS6 1·08 3B2S 14·35 6H56 3·77 aliA 
EF1S3 0·80 PCLS05 1·08 4CX250B 6JS 2·50 St2A 18·33 
EF1S4 0·84 POSOO 3·60 45·00 6J6 3.50 S13 79·26 
EH90 1·40 PFL200 1·S0 SR4GY 3.50 6J7 2·50 S66A 15·27 
EL32 1·50 PL36 1·20 SU4G 1·52 6J86A 4·56 S72A 21 ·47 
EL33 3·50 PLSt 1·20 SV4G 1·52 6JS6C 5·5S 931A 15·78 
EL34 2.20 PLS2 1·20 SY3GT 0·S5 6K4N 1·25 2050 6·96 
EL36 1·60 PLB3 2·22 SZ3 1·50 6K6GT 1·30 S763 3·75 
ELS l :3.51> PLS4 1·08 SZ4GT 1·50 6K7 1·50 SSt4A 3·72 
ELS4 1·00 PLS04 1·40 6/30L2 1·56 6KS 1·75 SS42 12·09 
ELS6 2·50 PLSOS 1·80 6AB7 1·50 6K06 6·36 60S0 6·85 
EL9t 7·14 PLS09 3·20 6AH6 4·71 6L6G 2·50 6146A 10·64 

! 

I 

EL9S 1·32 PLS19 3·20 6AKS 3·60 6L6GC 2·50 6146B 8, '2 1 EL360 8.50 PLS02 2·96 6ALS 0·82 617 2·00 6SS3B 12·73 
EMSl 1·00 PY33 1.10 6AM6 1·80 6L06 6·72 6973 3·87 

7S60 9·96 i Open daily to callers: Mon-Fri 9 a.m.-S p.m. 75B6 i Valves. Tubes and Transis tors · Closed Saturday 7SS7 
Terms C.W.O. only · Tel. 01 -67 7 2424-7. Prices correct I Prices excluding Quotations for any types not listed S.A.E. Telex when going 

VAT odd 15% Poet and packing 50p per order 946708 __ .. __ press __ 1 

79 
www.americanradiohistory.com



NICADS: UK's LOWES PRICES 
AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW-

Ambit's new :'ft 
style catalogue 
con tinues to 
lead the market 
with low 
prices, new 
items, info, 
3 x £1 discount 
vouchers. 
Here's a few 
examples of 
some super low 
prices: 

78XX lA 37p 
8C237/ 8/9 8p 
3SK51 54p 

I · 

10MHz XTALS £2 
8 Pole 10.7MH z XTAL filters £14.50 
2GHz coax relay 150W £10.95 

+ all the usual stuff at rock bottom prices + 
Toko coils, crystal and ceramic filters, 
micro metals toroids, Fairita ferrites, Alps 
switches, OKI LSI. Piezo sounders, RF, IF 

500mAh 
2200 mAh 
1200 mAh 
4000 mAh 
110 mAh 

AA 
C 
o 
o 
PP3 

80 74 
2.35 1.99 
2. 14 2.06 
3.05 2.85 
3.70 3.50 

Prices shown EXCLUDE VAT. 
Access/8arclaycard may be used 
with wri tten or telephone orders, 
official MA details on application. 

+ Kits etc. 

BIT internatiana 

ALL BRITISH MICROPROCESSOR CONTROLLED TERMINAL 
UNIT FOR CW AND RTTY FEATURING * Integral video monitor. * Professional keyboard with special functions. * Real time clock. * Three transmit speeds on each mode. * Repeat function on transmit. * Character or page mode for transmit. * Receive CW speed tracking. * Transmit and receive simultaneously. * Users callsign programmed as standard. * Self check facility. * Stylish two tone metal cabinet. 

£439 (Inc. VAT and Carriage) 

Write for full specification to: 
POLEMARK LTD. 

148-150 High Street. Barkway, Royston, 
Herts. SG8 8EG. 

Tel. BARKWAV (076384) 380 

** COMING SOON Add on board for Centronics style 
printer (Parallel and RS232) 
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L' h . 
EL ECTRONIC 19 nlng COMPONENTS 

DO YOU NEEO:- Electronic components, Tools, Test Equipment, 
Cases, Cabinets and Hardware etc. IN A HURRY 777777777 
THEN YOU NEEO:- LIGHTNING Electronic Components. 
WHY 7777 Because LIGHTNING Strikes out where others fail :-

Express Despatch 
All Low Prices 
In Depth Stock 
All New Guaranteed Goods from Leading 

Manufacturers 
With all that gong for us, Going to you can you really afford to be 
without a copy of our brand new exciting CATALOGUE 
Many Prices Reduced - Many More Stock Lines 
Send For YOUR Copy Now ONLY 70p Post Paid. 
LIGHTNING ELECTRONIC COMPONENTS 
84 Birchmoor Road, Birchmoor. Tllmworth Staffs B78 1AB 

(NOTE New Address 

EDMUND SCIENTIFIC 
ILLUSTRATED CATALOGUE 

Write now, 
'or visit our showroom 

MiCfOStopic 

At last this famous 
range of products is now 

available in the U.K. . 
and Ireland from Infrared Products 
RHEINBERGS SCIENCES Material 

LIMITED. Over 2000 products Energy 
for industry, education and 
the enthusiast. laboratory Equipment 

lasers 
Photography 

RHBM!ERGS 5aENCES Edu cational Kits UNITED, Dept PW1 Gralings 
Sovereign Way. Tonbridge, Kent TN9 tAN. 
Tel: 0732 357779. 
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ELECTRONICS 
10. Barby Une. Hillmorton. Rugby. Warwickshire CVll 5QJ. 
Tel: Rugby (0788) 76473 

Cash with order, mail order only or callers by appointment All prices include VAT a( please add 60p 
post & packing. Full money back guarantee on all items. Allow 14 days for delivery. 

2 METER HIGH POWER UNEAR AMPUFIER 

Further to our announcement in previous advertisements to 2 meter linear amplifiers. we :=r 
(And the price is r ight too.) . 
This decision was made after a survey amongst our customers who were owners of QRP transceivers 
their requirements were (or a 80 to 100 watt basic amp. with no gimmicks such as receive pre·amp 
which only acids to costs and degrades the noise perlormance of the receiver, 
Features: Quiescent curre nt (no 300 ml A. Minimum output power ".'ith 2! watts drive -. 80 

'OFi black heat sink. Size 105 X 2 10 mm long. SPECIAL 
Yaesu FT190R - £149.00. Mobile rnotJnting bracket - £11.25. Set 2.2> nicads - £11 .50. 
SPECIAL OFFER: We can supply you with one of our linear amps and a FT290R for an all in price of 
only £330,00. (FT290 accessories extra.) 
lSK88 MOSFET super low noise 1.1 db @ 150 MHz with 26db gain. 16db gain @ 900 MHz with 

2.2db noise . Supplied with data 
RECEIVER PRE.AMP (or 27-30MHz. Suitable for any rece iver or transceiver covering these 

60 X 4Omm. PRICE £8.00. 
We still produce our NBFM adapter for the FTIOI up to " E" model. No holes to drill or PCBs to fit, 
small (ree standing unit which just plugs into the sockets at rear of FT I 0 I still the best & reduced to 
£70.00. Data sheet available. 
SEMICONDUCTORS:- VHF RF POWER 2N6083 30 watt @ 2 mtrs over 7db gain 12v OK 
FM/SSB. With data sheet £6.50 (the cheapest you will find). 2N3866 75p. 8FW 16A 75p. PH236A 
(2N+427) 75p. 2N263 I (2N3SSl) 75p. SO 1212-6 3 watt @ 2 mtrs 12v IOdb gain £1.50. 
HF POWER - 2N5070 2Sw pep 24v 30MHz £4.00. 2SC 1909 Sw to 50MHz 13db @ 30MHz 12v 
£1.00. 2SC1307 ISw AM 2Sw pep @ 30MHz 13db gain 12v £3.00 (data sheet with 2SC I909 & 
1307). 
MO$FETS 3SK88 £1. two for £1.10. 3SK4S SOp. 3SK60 (3N204) SOp. BFR84 (41673) 6Op. FETs 
2N3819 4Op. TIS88A 43p. 
FILM TRIMMERS 2.2Spf 10mm dia ten for 75p. IOpf7mm sq. 2 pin lOp ea .• 2. 18pf9mm sq. 3 pin 
15p ea. 

MODULAR ELECTRONICS 95 HIGH STREET SElSEY. Nr CHICHESTER. 
SUSSEX. TEl: SElSEY (0243) 602916 

GBCOS DISTRIBUTOR FOR SOLID STATE MICROWAVE (TlfOMPSQN-CSFI RF 

T .... P!Mlto.inVtftlm.- Price 
2N3866 Iw 10d8 28 175MHl £1.01 
2H4427 Iw IOd8 12 175MHI (1.22 
2N3S53 2.5w 9elB 28 115MHl £' .34 
2N5913 2w 1d8 12 470MHl (1.95 
501121 4w 11d8 12 175MHI [2.15 
lN6D80 4w 12d8 12 115MHz £5.87 
501143 lOw 10dB 12 175MHr £1.15 
2N6Q81 ISw 6.JdB 12 175MHl [1.11 
2H6082 25w 5.1118 12 175MHI [9.49 
2N6084 4Dw 4.5118 12 115MHI [13.10 
501428 4Sw 6.5118 12 17 5MHz Cll .55 
501416 70w 6. 1118 12 175MHz £211.75 
501477 !ODw 6.0118 + 12 175MHl 111.SO 
2NS590 IOw 5.2118 13.8 175MHI £7.10 
2N5591 25w 4.4dB 13.6 175MHz £1.15 
lNS9u 2w 948 12 410MHz £1.41 
2N5945 4w BdB 12 410MH, £1.15 
501135 Sw 7.5d8 12 410MKl [11.89 
501 136 l Ow &dB 12 410MHJ CUD 
2N5946 lOw GdB 12 470MHl £12.112 
501088 25... 6.8d8 12 47DMHl [21.50 
S01089 4Dw 4.3d8 12 470MHz £31.25 
SOl434 SOW !lOdO 12 470MHl UI.33 

Ex Equip 2N5070 2·30MHl 25wPEP £2.88 
2N5645 Mol. 12v 470MHz 4W oul. £4.50 
2N5914 ReA 12, 470MH, 2w 7dB [4.60 
218BlY Mul Stud less BlY38 2w 470MHI £145 
61387 RCA Studless Sim el ·12 eTe £145 
Free data sheets with all purchases which include Iypical 
cilcuitselt . • 

LOW NOISE SMALL SIGNAL SEMICONDUCTORS. 
BFR90 Mul. T Pack. 2.5dB N/F I GHl £2.82 
BFR91 Mul. T Pack. 2.5d8 NiF 1.2GHz £145 
BFR34a T Pack. 4dB N/F GHz [2.25 
BFT66 low Intermod. TOn [2.59 
50306 ··0·· MOS MOSfET [2.60 
40673 RCA MOSfET [0.92 
BF900 UHF MOSFET Equiy 3SK88 £1.30 

UNElCQ Cased RF Mica Caps. Followin!l PFs 
10/20/30/40/50/60/70/BO,f [1.61 ; 100/15011 B0/750pf 
[1.73; 1000pf [1.84. 
PTFE She.er O.25mm 300mm Square [2.30 
PYE 951 ·170·12v Aerial Relavs. SPST. Good 10 1296M Hz. 
Silver Plated. RG43 Type £1 0.70 

HP 5082 ·2800 Ho! Car Diodes 
H P. Hot Car Diodes 

[1.12 
£O.9B 

MOlorola MC 120 13l + 10 PrC5caler le wilh lull 
dalarlnsl ruclions £11.50 
BB I 03 Vilricap DIOdes ((1 .50 
TlP3 3 [0.5B; 2N9 1B [ 0.50; Bf l80 [0.50; Bf l15 [0.50; 

[0.82 ; BfV90 [US; ST211 0·BSX20/2N2309, 
[0.30. 

TRIMMERS 
Teller PTFE l ·l 0pF 44p. QAU PTFE Film I 10 9pF or 1.5· 
18pF 34p. Su rplus 2.S·25pF 22p. 
SPRAGUE (Grad. 1) Mica Trimmtl"l (500v) lor R.F. Amps. 
2.5·7pf lip. 4·20pf lip. 7·40pf B6p. 16·100pf 91p. 
25·150pf [1.09. 40·200pf [1.15. 
HEATSINKS single sided ideal lor RF amps. Redpoint 
6M! 2.6 deg/w £2.20 

fiNISHED MADE UP AND TESTED EQUIPMENT 
PA2 Preamplitier for 2 rue!ers. uSing the lates! UHF 
stripline MOSFET thc 8F900 I;" sQuil re lor fining in Ihe 
fig 500 In/CU I 111111 Only £B.05 with inslructions. 
PAU2 432MHl Prump. slrrpline using the BFR34a 14dB 
gain N/F < 2dB £8.63 . 

LINEAR AMPLIFIER MODULES lor 144MHz without 
Ch/Over. Sile 55x93mm with Ihermal ime rtace. 500. 
IIM2 · ID 0.4l1li in IOw ou l. 13.8'1 [19.16 
PM2 · 15 1.Sw in 15w ollr 13.811 £21.15 
PM2 ·25 4w In 25w our 13 By £22.96 
CPM LINEAR AM·PS with lull RF Changeover. Size 
82 x 1 02mm. Preamp can be litled in RX path. Spec. as 
lor PM Series. Specify CPM type and add £7.00 to PM 
series prices 

PRESCAlER BOARD -;- ID SliP. 55 x 9311l1ll wirh input 
al11l1lilicl !1 "1( BFR:1 4al sells . 40ll1V 432 rn c lIses MOT 
MC 120 121 IIC. 500MHl 1VP 600MHl On Iv £23.00. 5 ... ne!l 
E supply 

BarclaYCllfd or Auess on orcers above £10. 
POST .nd PACKING ADO SOp TO ALL ORDERS. 

OldCfS sent 151 Class Post where weight pelmils. 
SAME DAY DISPATCH ON ALL IN STOCK ITEMS. 

Minimum invoiced order to approvlld customers [15.00. 
All PRICES NOW INCLUOE VAT AT 15% 
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Technical 
Training in 
Radio, 
Television and 
Electronics 
ICS have helped thousands of ambitious people to 
move up into higher paid, more secure jobs in the 
field of electronics- now it can be your turn. 
Whether you are a newcomer to the field or already · 
working in the industry, ICS can provide you with 
the specialised training so essential to success. 

Personal Tuition and Guaranteed Success 

The expert and personal guidance by fully qualified 
tutors, backed by the ICS guarantee of tuition until 
successful is .the key to our outstanding record in 
the technical training field. You study at the time 
and pace that suits you best and in your own 
home. In the words of one of our many successful 
students: "Since starting my course, my salary has 
trebled and I am expecting a further increase when 
my course is completed" . 

CITY AND GUILDS CERTIFICATES 
Excellent job prospects await those who hold one 
of these recognised certificates. ICS can coach 
you for: 
Basic Electronic Engineering (C&G/ICS) 
Radio Amateurs 

CERTIFICATE COURSES 
TV & Audio Servicing 
TV, Radio and Audio Engineering 
Electronic Engineering 
Computer Electronics 
Industrial Electronics 
Radio Frequency Electronics 
Introduction to Microprocessors 
Electrical Engineering 
Electrical Contracting & Installation • Approved by CA CC Member of ABCC 

POST OR PHONE TODAY FOR FREE BOOKLET 
Please send me your FREE School of Electronics Prospectus. I I Subject of Interesl 
Name _____________________ _ 

I Address ____________________ __ 

I 

I 
I 
I 
I 

IICS Oept27fNV . 0 1-6229911 I 
ICS School of Electrontcs (All H3u rs) 
London SW8 4UJ -- I 

1 ___ ------------
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Selling or Buying 
A Classified Advertisement could 
solve your problem at very little cost. 

Ring Linda on 
01-261 5846 

Receivers and Components 

OUT NOW!! The 1982/3 GREENWELD Component 
Catalogue. 60p Discount Vouchers. Reply paid Envelope. 
Free Bargain List. Only 75p. Greenweld Electronics Ltd .• 
433B. Millbrook Road. Southampton SOl OHX. 

RTTY ICW DECODER 
Easy to build kit with 8-character alphanumeric LED 
display (expandable), or with latched ASC11 output 
and strobe for computer interface - requires same 

morse. Kit price (excluding case) £67.50 with display, 
£39.75 as interface. Parts available separately - con-
struction data £3.95 + SAE. 

N. MacRITCHIE (Micros). 
100 Drakies Avenue. Inverness 1V23SD 

Telephone: 221194 

PROTECT YOUR RIG with an overvoltage growbar module. 
Connects across 13.8v supply. fully built . Includes 25 amp 
thyristor. Only £4.75 inc. post and V.A.T. Fremark Electron-
ics, Strauons Walk, Melksham. Wilts. 

5·0. S·O. 7·0. S·O. 9·0. to·O. 10· 7. 12·0. 15·0. l S·0. l S·0. 
20·0. 38·6667 MHz. £3·35. Selected freqs stocked in 
Glider. Marine and 27 M Hz bands. Any freq made to ord er in 
8 weeks from £4·10. 2-3 week service available. 
FILTERS Your best source for 6 and 8 pole and monolithics 
for AM. CW. SS B. FM, on 455 kH z. 1·6.9·0. 10·7.2 1·4 
MHz. etc 
Prices inc. VAT and UK post. SAE lists. 

P. R. GOLLEDGE ELECTRONICS 
G3EDW. Marriott. So ........ , TA18 6NS_ 

Tal: 0480 73718 

SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 32 pence 
per word (minimum 12 words), box number 60p extra. 
Semi-display setting £10.70 per single column centimetre 
(minimum 2.5 cms). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed "Lloyds 
Bank Ltd". Treasury notes should always be sent regi -
stered post. Advertisements, together with remittance 
should be sent to the Classified Advertisement Oept, 
Practical Wireless. Room 2612, IPC Magazines Limited, 
King's Reach Tower, Stamford St.. London, SEl 9LS. 
(Telephone 01-261 5846). 

Whilst prices of goods sholl'n in 
advertisements' are correct at 
the time of closing fo r press, 
readers are advised to .:heck 
with the adl'ertiser both prices 
and availability of goods before 
ordering/ram non-current issues 
of the magazine. 

WORLD DXIng? The Vega 308 (short, medium, F.M.) will 
pull Radio Vietnam and further. nightly. £1 9.99 inclusive. 
Corrigan-Radiowatch. Building /09, Prestwick Airport , KA9 
2RT. 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABILITY MINIATURE FILM RESISTORS 5% 
t w E24 Series O.SlR- tOMO. (Except 7M 5. 9Ml l-lp 
0.t 25W E12 Series 10R to lMS-2p. 0.5W Et 2 Series 
lRO to t OMO.-!!p. t. fJoN Et 2 Series tOR to tOMO--1p. 
t w Metal Film Et 2 series 10R to 1 MO 5%-2p. 1 %-3p. 
CAPACITORS. 
MULLARD Min. Ceramic E12100V 2% 1.apf. to 47pf.-3p 
2% SSpl. to 330pl._p. 10% 390pl. to 4700pl.-4I> 
Plate Ceramic SOV Wkg. Vertical Mounting. 
Et 2 22pl. to t OOOpl. & E6 1 KSpl. to 47Kpl.-2p 
Miniature Polye. ter 250V Wk!. Vertical Mounting. 

.05322-&; 
0.SS-11p. 1.0-15p. t.5- 20p. 2.2-22p 
ELECTROLYTIC. Wire Ended IMfds/Volts) . 
0.47/50 50 22125 6. 100/25 7p .70/25 ttp 
LOISO 50 22/50 6. lOO/50 a, 470/40 ta, 
2.2/50 50 47/16 6. 220/16 'p 1000/15 150 
4.7150 50 41/25 6. 220/25 'p 1000/25 25. 
to/SO 50 47/50 6. 220/50 ID, 1000/40 35. 
22/ t6 6. 100/16 7. 470/16 tt, 2200/16 20p 
TANTALUM BEAD SUBMINIATURE ELECTROLYTICS. 
0.1. 0.22. 0.4 7. 1.0. 2.2 • 35V & 4.7 • S.3V- 14p 
4 .7/ tSV & 25V- 15p. lOl lS & 22/S- 20p. t0/2 5- 29p 

1 22/Wlt#1 
Polystyrene 63V Wkg. E 12 Series Long Axial Wires. 
10 pt. 10 820 pl.-3p. 1000 pI. to 10.000pl._p 
TRANSISTORS. 
8C l07/8/9 12p 8C182 L 8p 8F197 lOp 
SC147/S/9 lOp 8C184L 8p 8' Y50/51 /52 18p 
BC 157/819 10p BC2 12 l Bp BFX88 25p 
BC547C/8C/9C Jp 8CV70 15p 2N2926 Jp 
8C557C!SC!9C 7p BFt 95 lOp 2N3055 SOp 
SPin D.I. L. Lc's 741 Op/amp.-18p. 555 Timer- 24p 
Holders 8 Pin- gp. 14 Pin- 12p. 16 Pin- 14p: 18 Pin-
16p. 28 Pi n- 25p. 40 Pin-30p. 
DIODES Ip.i . .,'/amps) . 
7S/25mA IN4 148 2p 12S0/ 1A 
100/1 A I N4002 4p 400/3A 
800/ tA I N400S 6p SO/ 1. 5A 
1000/ 1 A 1 N4007 7p 30/ 150mA 

ZENER DIODES. 

8Y127 lOp 
lN5404 14 p 
Sl Ml Sp 
AAY32 12p 

E24 Series 3V3 to 33V 400mW- 8p. 1W-14p 

f 
FUSES. 20mm. Glass. 100mA to 5A. O.B.-5p. AlS- Sp. 
VOLTAGE REGULATORS +. 5V. SV. 12V. 15V 10UmA.-35p 

50mW & tw toOR to t MO-7p. 
PAIRS BATTERY SNAPS PP3_p. PP9-12p. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield 58 ORN _ 

V.A.T. Inclusive Prices, Postage 15p 
(FREE over £5_00) 

DXTV. The sporadic E season is here. Receive VHF signals 
on UHF domestic TV set using a VHF to UHF converter. 
Sensitivi ly as good as direct tuned VHF TV £11 .90 inc. p&p. 
SAE data, lists H.Cocks. Cripps Corner, RObertsbridge. Sus-
sex. Te/. 058083-3 17. 

BOURNEMOUTHlBOSCOMBE. Electronic components 
specialiSls [or 33 years. Forresters (National Radio Supplies) 
late Holdenhurst Rd. now at 36, Ashley Rd .• Boscombe. Tel. 
302204. Closed Weds. 

HAVE YOU SEEN THE GREEN CAT? 
1000s of new components. radio. e lectronic. audio. 
TV. Plus electronic devices and accessories at unbe-
lievably low prices . Probably the cheapest in the 
country. Send 40p for GREEN CAT and receive FREE 
RECORD SPEED INDICATOR or £1.50 and receive 
sample pack worth £4 or send £5 and receive sample 
pack worth £20. 
MYERS ELECTRONICS Dept pw. 12114 Harper 
Street. Leed. LS2 7EA. 
Next to Union Jack Clothing store. Callers welcome 
at our New retail premises. Open 9 to 5 Mon. to Sat. 
Tel. 452045. 

VALVES, Radio, TV. Indust rial Transmitting, Despatched to 
all parts of the world by post. 6000 parts in stock. Quotation 
S.A.E. COX RADIO (SUSSEX) LTD., The Parade, East 
Wiltering, Sussex. 2023 (024 366). 

P.W_ CIRCUIT BOARDS. Sandbanks Metal Delector £2.90. 
AF Speech Processor £1.60. Active Antenna £0.75. 
Twynham £3.90. Nimbus TX £4.90. TV Up-Converter £2.00. 
Mobile Alarm £0.70. Lists Nov 1978 - April 1982. Phone 
now 0343-48073 (24 hours). HTE Eleclronics. 50. Milnefield 
Avenue, Elgin, IV30 3EL. 

Aerials 

COPPER AERIAL WIRE 14swg hard drawn 70' £5.34, 140' 
£8.84 inc. VAT. Postage £1.75. T.M .P. Electronic Supplies. 
Unit 27. Pin[old Workshops. Pinfold Lane, Buckley. Clwyd. 
North Wales. 

G2DYM ANTI - INTERFERENCE 
ANTI-TVI TRAP DIPOLES 

TRANSMITTING & S.W.L MODELS 
Data Sheets Large SAE. Aerial Guide 50p. 
Indoor and Invisible Aerials £3.50. 
Callers welcome Tel : 03986-215 
G2DYM, Uplowman, Tiverton, Devon. 

BNOS-------PR-OFE-S-S-ION-Al-STABILlSED PSU'S When replying to Classified Advertise-
ments please ensure: 100 WATT 2 METRE LINEAR AMP. 13.8v 12/25 amp continuous rat-

1-18 watts RF in 10dB gain. Linear ing, over voltage crowbar. fold-
all mode operation receive pre- back current limit, short circuit 
amp 12dB gain straight through protected, ammeter UK manu-
operation. Size 145 x 80 x factured. regulation better than 
180mm. £115.50 + £3.50 p&p. 0.1%. 

15 AMP PSU £81.40 + £2.50 p&p. 
RIIIEW MAGAZINE PROJECTS. 25 AMP PSU £120.45 + £3.50 p&p. 
BUILT CASES III TESTED. NI-CAD BAmRIES + CHARGERS 
Converters, Preamps, Linear TYPE 1-9 10-24 25-99 
Amplifiers etc. SAE for full list. AA 0.5 AH £1 .05 0.95 0.88 

C 2.2 AH £2.40 2.23 2.06 
FERRITI RINGS 04.0 AH £3.75 3.56 3.30 

PPS 0.11 AH £3.90 3.61 3.34 
Multi way charger: suits all above 
£7.90 + £1.00 p&p Small 

Large 

1-9 
0.42 
0.80 

10-24 25-99 
0.38 0.35 ' 
0.76 0.70 

SEND SAE FOR RJRTHER DETAILS 
·SEE US AT All MAJOR RAlUES IN 
1982. 
AII ' prices inc. VAT. 

AA size charger takes up to 4 cells 
£5.30 + £0.75 p&p 

BNOS ELECTRONICS DEPT. PW 
Greenabour, Duton Hill. Gt Dunmow. 
Essex CM6 3PT. Tal : (037184) 767 

ACCESS + BARCLAYCARD WELCOME 

--------------e/ectronics-
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(A) That you have clearly stated your 
requirements. 

(8) That you have enclosed the right 
remittance. 

(C) That your name and address is written 
in block capitals, and 

(D) That your letter is correctly addressed 
to the advertiser. 

This will assist advertisers in processing 
and despatching orders with the minimum 
of delay. 
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Service Sheets 

G T TECHNICAL INFORMATION SERVICE 
• • 76 CHURCH ST., LARKHALL, LANARKS. 

A ny published full size service sheet - still only £1 + S.B.e. 
Repair data your named T.V. £6.50 (with circuits £8.50) 

Giant collections exploded diagrams of domestic equipment (manv representative circuits) most leading 
manufacturers - 2 huge binders for £26.50 with free 1 year's updating service. 

S.A.E. for free newsletter. price lists. any quotation. bargain offers. unique T.V. publications. 
2 big catalogues list thousands service sheets/manuals plus £4 vouchers for £2 + large s.a.e. 

Complete British Colour TV circuits. etc. in 3 huge binders only £39.50. 
Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. 11-1. 

CLEARANCE SALE of Service Sheets 1 p each. S.a.e. for 
details: Ham iltons, 47 Bohemia Road, St Leonards, Sussex. 

30,000 S8MCf SHEETS IN STOCK 
COLOUR MAMIAI.S ALSO AVAlABlf 

1V Monas. Radios £2.00. Tuners £2.00. Tape Recorders. Record 
Players £2.00. Transistors from £2.00. Car Radio 0.00 + SAE. 
Stereograms & Music Centres £2.110. Radiograms £2.00. Also Colour 
Available. State circurt will do sheets are not in stock All 1V 
Sheets are full length 24 x 12 not in Brts & Pieces All other Data 
full lengths Free 1V Catalogue with order. All sheets £2.00 except 
colour. SAE. please. £2.00 Old Valve Radio. 

C. CARANNA 
72 BeauIort Part<. lDndon NW11 6IIX. 01-458 4882 (Mail 0nIer1 

Record Accessories 

STYLI for Music Centres etc. Free list for S.A.E., includes 
other accessories. Felstead Electronics, Longley Lane. Gat-
Icy, Cheadle, Cheshire SK8 4EE. 

Services 

SHEET MEr AL WORK, fine o r general front panels chassis, 
covers. boxes, prototypes. 1 off or batch work, fast turn round. 
01-449 2695. M. GEAR LTD. 179a Victoria Road. New 
Bamet, Herts. 

Books and Publications 

NEW HANDY FREQUENCY CHECKLIST (MW, LW: 
Europe, U.K.) with unique map for bearings. £1 post paid or 6 
IRe. - Dial·Search, 9, Thurrock Close, Eastbourne BN20 
9NF. 

"WORLD RADIO TV HANDBOOK", £10.99. "B roadcasts 
to Europe", quarterly frequency guide, £4.50 yearly (sample 
copy £1.30). Send payment or Access/Visa number to 
sea, 25 Westgate, North Berwick, East Lothian. 

Courses 

COURSES - RADIO AMATEURS EXAMINATION. City 
and Guilds. Pass this important examination and obtain your 
licence, with any RRC Home Study Course. For details of this 
and other courses (GCE, professional examinat ions, e tc.) 
write or phone - THE RAPID RESULTS COLLEGE, DEPT 
lXI, Tuition House, London SWI9 4DS. Tel: 1l1-947 7272 
(9am-5pm) or use our 24 hr Recordcall Service: 01·946 1102 
quoting Dept. lX I 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All types 
considered - Must be new. Send detailed list - Offer by return 
- WALTONS. 55A Worcester Street. Wolverhampton. 

POWER SUPPLY and circuit diagram, preferably original 
service manual, for Rl155 receiver. Bentley 29. Gillard 
Road, Brixham, Devon. 

For Sale 

AMATEUR EQUIPMENT bought and sold. Cash waiting. 
Contact G3RCQ Hornchurch 55733 evenings. 

SUPERB INSTRUMENT CASES by Bazelli. manufactured 
from PVC Faced Steel. Hundreds of people and industrial 
users are choosing the cases they require from our vast range. 
Competitive prices start at a low £1.05. Chassis punching 
facilities at very competitive prices. 400 models to choose 
from . Suppliers only to Industry and the Trade. BAZELLl, 
(Dept No. 25), St. Wilfred's Foundry L1ne. Halton. Lancaster 
LA1 6LT. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Telephone 01-5311568 

ENAMELLED COPPER WIRE 
SWG lib 80z 40z 20z 
8 to 34 3.30 t .90 1.00 0.80 

35t039 3.52 2.10 1. 15 0.85 
40 to 43 4.87 2 .65 2.05 1.46 
44 to 47 8.37 5.32 3 .19 2.50 
48 to 49 15.96 9 .58 6.38 3.69 

SILVER PLATED COPPER WIRE 
14 to 30 6.63 3.86 2.28 1.50 

TINNED COPPER WIRE 
14 to 30 3.97 2.41 1.39 0.94 

10x 1 0 Mlr reels 3 amp PVC cable mixed colours [5.00. 
Prices include P&P and VAT. Orders under £2 add 20p. 

SAE for list of Copper/Resistance Wire. 
Dealer enquiries welcome. 

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 
308920 for our catalogue or call at our large showrooms 
opposite Odsal Stadium. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

ICOM TRIOIKENWooD OWNERS. Very informative sepa-
rate newsletters. Details: S.A.S.E. G3RKC Q.T.H.R. 
NEW INTERNATIONAL LIST of ae ronautical frequencies 
including airports. air traffic control centres. weather re pons, 
beacons, long range HF stations, eallsigns etc., Part 1 Europe, 
384 pages £7.50p. International list of maritime frequencies 
including coast stations, long range HF stations, broadcast 
times, callsigns, distress frequencies etc., Part 1 Europe, 
Africa, and Asia, 385 pages £6.70p. P&P £1.50 per order. 
Other parts available. PLH Electronics, 97 Broadway, Frome 
Somerset, BAll 3HD. 

PRACTICAL WIRELESS PCB's 
Jan 82 RFNoise Bridge WR137 £1.25 

Morse Practice Oscillator WR 138 £1.20 
Feb 82 3 Band Short Wave Convertor WR140-1-2 £3.95 

a set. 
Mar 82 Iambic Keyer WR 144 £1.87 
April 82A.T.V. Up Convertor WR143 £J.B 

Mobile radio alarm WK104 £1.23 
May 82 FM Mains Intercom WR149 £2.36 
June 82 Morse Show WR152 £6.56 

Postage for the U.K. Add 35p. postage and packing to corn: 
plete order. Europe lOp. Overseas please remit accordingly. 

C h 'th d I . 
PROTO DESIGN 

14 Oownham Road, Ramsden Heath, 
Bllloflcay, Essex CM111PU Telephone0268-710722 

W A VEGUIDE, FLANGES & DISHES. All standard sizes & 
alloys stock. Special sizes to o rder. Call Earth Stations. 01-228 
7876.22, Howie Street, London SW11 4AR. 
UK MANUFAt.lURER interested in the supply of 
ter/Receiver Units complying with E.E.C. Regulations which 
they wish to incorporate in a projected production of Cont rol 
Equipment. Frequency Range with variable 
output to 200Mw. Details to Box No. 158. 
ALUMINIUM TUBES FOR AERIALS, various sizes ava il· 
able. Nerva Metals. Tel. 01-904 4647. 
NEW ILLUSTRATED CATALOGUE available 85p with two 
25p vouchers. Griffiths Electronics (PW) 15, Windmill Gar· 
dens, Whixall, Whitchurch, Shropshire. 

PARAPHYSICS JOURNAL (Russian Translations): Psycho-
tronic Generators, Kirlianography, G ravity Lasers. 
kinesis. Details S.A.E. 4 x 9" PARALAB, Downton, Wilts. 

ANTENNA FAULT? 
LOSING OX? Poor reports? Check FAST with an 

Antenna Noise Bridge. MEASURE resonance 
1·150MHz and radiation resistance 2-1000 ohms. 
GET answers. MORE OX. £15.70. 

RARE OX UNDER QRM? OIG it OUT with a Tunable 
Audio Notch Filter, between your receiver and 
speaker. BOOST your OX/DRM ratio. 40dB notch. 
hear WEAK OX. £13-80. 

Each fun· to-build kit includes al/ parts, printed circuit 
case, instructions, postage etc, rponey back 
ance so GET yours NOW. 

CAMBRIDGE KITS 
45 (PG) Old School. Lane, 

Milton. Cambridge. 
VINTAGE RADIO COLLECfOR? Full 1982 catalogue now 
available £1.50 post paid from: The Vintage Wireless Co .. 64, 
Broad Street, Staple Hill , Bristol BS16 5NL. Tel: 
0272-565472. 

PERSONALISED Q.S.L CARDS. Get replies S.A.E. Sharp. 
43 Monmouth Road, Bishopston. Bristol. 02724977 \. 

MORSE CODE CASSETIES 
Cassette A : 12 w.p.m. for amateur radio examina-
tion. 
Cassette B: 12-25 w.p.m. for professional examina-
tion preparation. Each cassette is type C90. 
Price each Cassette (including booklets £4.75 
Price includes postage etc. UK only. 

MH ELECTRONICS (Dept PWL 
12 long.hore Way. Milton. 

Portsmouth P04 alSo 

Please insert the advertisement below in the next available issue of Practical Wireless for ..... ... ... .... ....... .. .. ................ .. 
insertions I enclose Cheque/P.O. for L ..... ........... ..... ..................... . 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd . and made payable to Practical Wireless). 

NAME .. ... ... .... ...... , .............. ......... ... .. .. ... .. .... ... ... ...... ... ......... .. ...... , ... .. .. : ..... ..... ........ . 
ADDRESS ................. ... .. .. ................ .... _ .... .. .. ...... ......... ....... ... .... .. ... ....... .. ........ ... ..... . 

] 
Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS 
Classified Advertisement Dept.. Rm 2612 
King's Reach Tower. Stamford Street. 
London SE1 9LS Telephone 01 ·2615846 
Rate 
32p per word, minimum 12 words. 
Box No. 60p extra. 

Company registered In England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SEl 9LS. 
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TUNEIN lTHACCESS 
for a regular postal delivery of Practical Wireless. It's the 
easiest, quickest way to receive your copy direct every 
month. 

Just use the order form below to get your Access 
account charged with the price of a subscription or order 
through Access by phone on (01) 886 6433. If you pay by 

\ \ . cheque or postal order, use the subscription form in the 
C' 1 usual way. 

, SUBSCRIPTION ORDER FORM " 

I I wish to become a subscriber to Practical Wireless for one year and enclose cheque/ I 
postal order value... no ............................ .. made payable to IPC Magazines Ltd. 

Complete this portion if you are using your Access card account. I authorise you to debit 

Subscription Rates: 
UK,lsleof Man, Channel 
Islands and Irish 
Republic £13 I my Access card account with the above amount. I 

My Access no. is I I Overseas £13 I IBlock lellersplease) I 
__________________________________________________________ ___ 

Unless you are phoning your 
order, complete and post this 
order form to: : -.' Practical Wireless 
2613 King 's ReachTower, 
Stamford Street, 
London SE1 9LS. 

,-S'9;;' ________ ______ ... 

NEW! TH E PC-934A 
UHF VSWR/POWER METER 

Developed for the 934MHz business/ Citizens Band the 
PC-934A is the only BRITISH UHF VSWR meter that 
covers both the 70cm and 23cm amateur bands. 

Technical Data : 
Usable on 2m, 70cm, 23cm AND 13cm 

Max VSWR 3:1 
Max Power 25W (100W on VSWR) 

B N C for N connectors 
Special offer PC-934A £44.25 inc VAT p&p 

Other Packer Products:-
Just pass your RAE ? You need a wavemeter 

WM-2 130-300 MHz for 2m £22.45 
WM-7 400-900 MHz for 70cm £24.45 

Match that Antenna! Get the most from your rig. 
AT-145 2m ATU hundreds now in use S0239 sockets £19.95 
AT-432 70cm ATU NEW with N type sockets £26.75 
Access Visa American Express YAESU Dealer, ring us for quote. 

Allow 14 days for delivery. 

PACKER COMMUNICATIONS 
Old Station, Coniston, Cumbria LA21 8HQ. 

Telephone: 096 64 678. 

84 

HIGH GAIN 

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

AERIAL AMPLIFIERS 
Aerial amplifiers can produce 
remarkable improvement on the 
picture and sound in fringe or dif-
ficult areas. 
B45 - For Mono or Colour this is 
tunable over complete UHF 
television band. 
B 11 - For stereo or standard 
VHF/FM radio. 
B 12 - for VH F television band 1 & 3. 
All amplifiers are complete and ready 
to use Battery type PP3 or 8V to 18V 
DC next to the set type fitting. 
PRICES £6·70 each. 

MINI TESTER 
For testing batteries, fuses, filaments, elements, shorts, open circuits. 

PRICE £5.00 
All Prices include VAT at 15%. P & P per Order 30p. SA.E. for Leallets. Access, Bafe/ay Cards. 

Allow 14 days for delivery. 
ELECTRONIC MAILORDER LTD, 

62 Bridge St, Ramsbottom, via Bury, lancs. BlO 9AGW. 
Tel. Rams (070 682) 3036. Goods by return of post. 

PROGRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

NICADS. 'AA' size 95p, 'C' 2AH £2.80p, '0 ' 1.2AH £2.40p, '0 ' 4AH £3.60p. 
UNIVERSAL NICAD CHARGER, charges 'AA', C or 0 cells, up to 4 of each type £8.46p. 
SWITCHES. Min. toggles, SPST 8 x 5 x 7mm 42p. DPDT 8 x 7 x 7mm 5Sp. OPOT cloff 
12 x 11 x9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 31p. PUSH TYPE, push on 16x 6mm 
15p, push 10 break version 17p, MERCURY (TILT) SWITCH, l "x t lf 3Sp. 
NSA 11 98 8 t digit multiplexed displays, corn. cath. with data sheet £1 .4Sp. 
125" LEDS, red, yellow. green 12p 8ach. 0.2" LEOS, red, yellow. green tOp each. 
MICROPHONE OFFERS : P.A./C.B. hand held mikes with thumb switch + curly lead. 
1. 6000 dynamic £3.95p, 2. 6000 noise cancelling type £7.25p, 3 . CB power type with volume 
conuol £7.9Sp. EM103 Electret Condenser Mike, 6000. Omni. 50-1600Hz, aluminium case 
172 x 22mm w ith battery £7.25p. 
ANTEX SOLDERING IRONS: Models C15. CX 17 and X25 all £4.95p. 
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output . £12.2Sp 
+ 87p P+P. 
JUMPER TEST LEAD SETS. 10 pairs of leads w ith insulated crocs each end 9Op. 
40KHZ TRANSDUCERS, Axrrx £3.50 pair. 
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box El .SOp. 
MINIATURE SOLID STATE BUZZERS. 2 voltages available. 6 or 12VDC 75p each, loud 
12 volt buuers 65p. 
Cash with order please, official orders welcome from schools etc .. please add 30p 
postage and packing. VAT inclusive. Large SA-E. please for current catalogue. . 

31, CHEAPSIDE, LIVERPOOL L2 2DY 
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New production capacity at Canterbury has increased our range . 
decreased our prices . improved our special cu stomer 
design service . Choose from toroidal transformers in 
a range of 98 types . 
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IMPORTANT: Regul31ion - All voltages "quoted are FULL LOAD, Please add regulalion ligure 10 secondary 
vottage 10 obtain oH load voltage. 
The benefits of ILP toroidal transformers 

ILP toroidal Iranslormers are only hall Ihe weigh I and helghl 01 Ihelf lamlnaled 
equivalenls. and are available wlIh 11OV. 220V or 240V primaries coded as lollows 
For 110V primary Insert "0" in place 01 "X" In Iype number. 
For 220V primary (Europe) insert '1" in place 01 " X" In Iype number. 
For 240V primary (UK) insert ''2'' In place 01 " X" In Iype number 
How to order Freepost : 

Use this coupon. or a separate sheet of paper. to order these products. or any 
products from other ILP Electronics advertisements. No stamp is needed if you address 
to Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics 
Ltd : cash must be registered. C.O.D. - add £1 to total order value. Access and 
Barclaycard welcome. All UK orders sent within 7 days of receipt of order for single 
and small quantity orders. 
A!so available al Electfovatv€, Maphn Marsnalls Technomatlc and W.1Itoro Electrol1lcS 
ILP Electronics Ltd .. Graham Bell House. Roper Close. Canterbury. Kenl. CT2 7EP. ---------Please send me the lollowlng PWl7lfll. 
ILP modules _ _ _ I Total purchase price I 

I I enclose Cheque 0 Postal Orders 0 1nl. MoneyOrder 0 I 
Please debit my Access/Barclaycard No 

I I 
Address 

I Signature I 
I Post to ILP EleclrOmCS lid Freepost 2 Grahdnl Bell House Aoper Close I 

r.;'\ IlL""'· ,"0- .) 
STAYAHEAD.STAY WITH US 
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THE SENSATIONAL NEW SHARP 
PORTABLE COLOUR COMPUTER 

A briefcase system that approaches the Personal Computer 
in ability. 

FULL SYSTEM UNDER £350 + V AT 
PC-ISOIJ. Up to 1l.5K user memory (3.sK PC-IsOO + 4K CE-IsI 
or 8K CE-lss) maintained during power-off and battery change. 
16K Extended BASIC language for powerful programming (PLUS 
CE-ls0 8K Graphics BASIC). 
CE-ISO FOUR colour high resolution (500 x 200) printer/plotter 
with 9 type sizes and 4 print directions. 
TWO cassette control, for bulk data & program storage, with 
remote control. 
Full of science and math functions (statistics with MiCROL 
software). 
Up to thirty-six separate programs immediately accessible. 
Twenty-six character LCD display doubles as 1092 point mini-
graphic display with BASIC control. 
256 frequency tone generator With BASIC repetition, frequency 
and duration control. 
Built-in month, date, hours, minutes and seconds clock, usable in 
BASIC programs. 
One and two dimensional arrays (numeric and text) . 
Full range of text manipulation functions (LEFf, RIGHT, LEN, 
VAL, MID, CHR, ASC etc). 
Ergonomic QWERTY typewriter-style keyboard with separate 
numeric keypad. 
'Advanced' programming capabilities with PEEK, POKE, CALL 
etc. 
350+ page User Manuals. 
Sixty-way system expansion socket for optional add-ons (see 
below). 
Three-way power option (with CE-Is0) - standard HP7 batteries 
for PC-lsOO, or EA-ISO mains adaptor. CE-ls0 contains 
rechargeable batteries and is supplied with EA-ISO adaptor. 
Optional add-ons include: CE-Is0 printer/plotter/cassette adaptor, 
CE-lsl 4K memory module, CE-lss 8K memory module, 
CE-ls3 140-key custom keyboard (summer 82), RS232C com-
munications interface (Autumn 82), custom cassette recorder 
(Autumn 82), custom system brief-case (Autumn 82). 

PRICES, Including V A T. 
PC-ISoO COMPUTER £169.95 
CE-ISO PRINTER £149.95 
CE-ISI 4K RAM MODULE £49.95 
CE-ISS 8K RAM MODULE £79.95 

DIMENSIONS 

J. \ j 
PC-ls00 I9sW X 2s .sH x 86Dmm (7.11/16 XIx3.i") Wt 37sg 
(0.83Ib). 
CE-Is0: 330W x SOH x 115 Dmm (13 x 2 x 4 inches). Wt 900g 
(1.98Ibs). 

MiCROL 1500 SOFTWARE SERIES 
Powerful ready-to-run applications software for science, engineer-
ing, business and the professions. Major features include: 100% 
reliable performance, user-friendly operation and instruction man-
uals, no computer experience required, compatible with future 
hardware and software developments. 

COLOUR BROCHURE ON REQUEST 
Prices include Post and Packing. Delivery normally by return of 
post. 
Send cheques P.O. or phone your Access/B'card/Visa card 
number to:-

T'E' Dept PW. 38 Burleigh Street • i:Y Cambridge. CB1 1DG. 
Tel : 0223312866 
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WATFORD ELECTRONICS 
33/ 35, CARDIFF ROAD. WATFORD, HERTS. ENGLAND 

TEL. WATFORD (0923) 40588. TELEX 8956095 

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST . TERMS OF BUSINESS : 
CASH/CHEQUE/ P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED 

UNDER £10·00. I .. cluding VATI. OVERSEAS ORDERS POSTAGE AT COST. 

TRANSISTORS B0 140 40 OC 170/ 1 50 2N37 73 270 lS15 15 lS221 60 
,AC125 35 B0 144/ 5 198 OC200 50 2N3819 22 LS20 15 LS240 96 
,ACI2617 35 B0 205 110 Tl P29A 36 2N3B20 3B lS2 1 15 lS24 1 96 
,ACI2B 30 B0214 115 TIP29C 60 2N3822/3 50 l S22 15 lS242 85 
AC141/2 30 B0 245 45 TlP30A 48 2N3866 90 lS26 18 lS243 85 
AC I 76 28 B0 378 70 Tl P30C 58 2 N3903/4 15 lS27 15 lS244 80 
ACY I 7/1B 70 B0434 55 rtP3 1A 45 2 N3905/6 15 l S2B 20 l S245 118 
ACY 19/20 75 B0 517 75 rt P3 1C 55 2N4037 46 l S30 18 l S24 7 40 
ACY21 /22 75 BD695A 99 Tl P32A 48 2N405B 10 lS32 15 lS248 65 
ACY28 75 8D696A 99 TlP32C 60 2N4061 /2 10 l S33 16 l S249 68 
AD149 79 BDY56 180 TlP33A 65 2N4427 80 lS37 16 lS251 40 
AD161 /2 42 BFI15 35 TlP33C 78 2N4859 78. l S38 16 l S2 53 40 
AFl06 70 BFI67 29 Tl P34A 74 2N4B71 55 l S40 16 lS257 48 
AF118 90 BFt80 3B TlP34C 88 2N5172 18 lS42 35 lS258 40 
AF 139 40 BF I 94/5 12 TlP35A 160 2N5179 45 lS4 7 40 l S2 59 85 
AF17B 75 BF19617 12 TlP35C 185 2N5 191 75 l S48 80 l S261 195 
AF239 78 BF198/9 16 TlP36A 170 2N5305 24 lS49 60 l S266 25 

VOLTAGE 
REGULATORS 
lA +ve 5V. 12V 
15. 1B.24V 50p 
lA - ye 5Sp 
100mA -ye SV 
6. B. 12 . 15V 30p 
1 OOmA - ye 65p 
LM309K 135p 
l M317K 350p 
LM323K 500p 

Up 
7BHG05 550p 
79HG 660p 
TB A625B 

BC 107 10 BF20D 30 TlP36C 199 2N5457 30 lS5 1 15 lS2 73 90 
BC 107 8 12 BF224 24 TlP41A 55 2N548 5 30 lS54 15 lS275 290 BRIDGE VAT ::.d' BC10B 10 BF244 30 TlP41B 68 2N5642 750 lS55 30 lS2 79 88 RECTIFIERS 

th.,otalcoatincludingp&p. g mm tmg w. I tock many more iteme. It pay. to viait UI. W. er. ,itua ted behind Watford BC10S 10 BF2S7/8 32 TlP1 20 90 2SC495 10 lS74 25 LS290 57 lA/400V 29 
Football G,ound. Nea, •• ' Und.rground/B,. R. iI S",,;on: W.tfo,d HiQh S" .... Open BC109B 12 BF259 35 Tl P121 99 25496 70 lS75 28 LS293 46 2A/50V 35 

..-:M.:.:.:.on;::da:::.:.Y..:.'0.:...:.S._'..:.u...:,da......:.Y..:.9_._.m_._-8_p:..._m_. -:A_m=-p/:-._F:-'..,-=C-:.'_p_a_rk_i_ng::.....:. pe_cT·_·v_._' .. _b_I_ • . _=_-I m t m m :: 
POLYESTER RAOIAL LEAD CAPACITORS : 250V; ULTRASONIC BC141 /2 30 BF451 35 TIP2955 60 2SC1306 100 LSB3 50 LS299 420 6A/ l00v 83 
IOn. 15n.22n.2 7n Sp;33n. 4 7n. 68n.l 00n 7p; 150n. 220n l0p; TRANSDUCERS BC 143 30 BF594 30 TI P3055 60 2SC1307 150 LS85 70 LS300 175 6A/400V 96 
330n. 470n 13p; 6BOn 19p; 1,,23p; 1,,54Op; 2,,2 48p. 395p perpair. BC147 9 BF595 39 TlS43 32 2SC I449 B5lS86 38 LS302 175 10A/200V 215 ..==:.::..........:.......:.=..:..:.==:.:....:;=-==..:..:..:...:.=..:..:..:...:.=-----1.--=..:..:.::...:..:....:.---1 BC 147 B 10 BFR39 23 TlS44/ 5 45 2SC167B 140 lS90 35 LS320 270 10A/600V 360 
ELECTROLYTIC CAPACITORS IValues in "FI. 5OOV: 10 52p; 47 78p; 83V : 0-47.1 ·0 . BC14B 9 BFR40/4 1 23 TlSBBA 50 2SC1923 50 LS9 1 80 LS323 270 2 5A/200V 240 
1 ·5. 2 ·2. 3 ·3. 8p; 4 ·7 9p; 6 ·B. 10 lOp; 15.22 12p; 33 16p; 4 7 12p; 100 19p; 1000 BCI4BB 10 BFR79 23 TlS90 30 2SC1945 225 LS92 38 LS324 200 2 5A/600v 395 
70p; 50V: 47 12p; 6B 20p; 220 24p; 4 70 32p; 2200 9Op; 4OV : 4 ·7. 15.22. 9p; 3300 BC14BC 10 BFRBO/ I 24 TlS91 32 2SC1953 90 LS93 38 LS32 5 320 BY164 58 
9Op; 4 700 120p; 25V: 1·5.6 ·8. 10.22 8 P;33 9P;47 8P;1001 1l:; 150 12 p ;22015p; BC149 9 BFR9B 105 ZTX107 11 2SC1957 90 LS95 45 LS326 330 VM1 BDIl 60 

rmgg g t m7 I------l 
4700 79p. BCI57/B 10 BFX87/B 28 ZTX3Ul /2 16 2SC2029 210 LS lU9 30 LS34B 190 

60V: 3300 154p; 
BCI67/B 10 BFY64 35 ZTX314 25 2SC2314 B5 LS1 14 35 LS367 37 

TANTALUM BEAD CAPACITORS : POTENTIOMETERS:Carbon Track 19 mm ;: 
29p BC 170 15 BSX20 20 ZTX500 14 2N6027 32 l S 124 105 LS374 75 

22 10 28p' 18V 2 2 3 3 18p ' 4 7 5KO 10 2M O Single gang 29p BCI72/3 11 BSY95A 2 5 ZTX501 12 15 3N 12B 112 LS 125 30 lS375 48 
6 .1,;10 18 ;1 5 3ip ;2'2 30p; 33 . 47 5KOl02M OSinglewithD/ P swi tch 78p BCI77/B 16 BUID5 170 ZTX503 18 3N140 112 lS126 30 lS377 90 
4Op; 100 7'5p ; 2 20 88p; 10V: 15. 22 5KO 10 2M O Dual gang 88p BCI79/Bl 20 BU205 190 ZTX504 25 40311 60 LS 132 45 LS3 7B 69 
26 33 4735 100 55 lW Wirewound 500· 20K 115p BC1B2/3 10 BU20B 200 ZTX531 25 40313 125 LS133 35 LS3 79 65 

l--..;p:..;;....:..:.:.. -..:....:.::.P.:...· ....:..::....:.:..:p:.:,·-----+-S-L-ID-ER-P-O-T-E-N-TI-O-M-E-T-E-R-S-----'-l 19 :gm 

o 25W logand linear values 6Dmm track . 19 m :g :m4 l:g 
7p; 56. lOOn. 200 9p; BC1B7 26 MJ2955 90 2N706A 19 40407/8 75 LS 153 39 LS39B 275 

SCR. 
THYRIITORS 
l A/200v 68 
5A/ l 00V 32 
5A/400V 40 
5A/600V 48 
BA/300V 80 
BA/600v 96 
12A/400V 95 
12A/BOOV 188 
BTl06 160 
BT1 16 180 
Cl 0 6D 38 
TIC44 24 
TIC47 36 
2N4444 130 

BC212 10 MJE340 54 2N708 19 40411 280 LS 155 39 LS399 220 
CERAMIC CAPACITORS 50V 19 MJ E370 100 2N9 1B /2 35 95 LS445 TRIACS 

100nF 7p 19 ig !g t lH? 
0 ·25W 1000 -3 ·3MOHodz. larger lOp BC214L 10 MPF102 50 2N 1671B 160 40603 90 LS 161 41 LS66B 175 3A/BOOV 

POLYSTYRENE CAPACITORS 0 ·25W2 500-4 ·7M OVert. lOp BC236 10 MPF1D3/430 2N2219A 28 40673 85 LS162 41 lS670 175 BA/looV 

48 
58 8:1:. 

1; !g mn 
High Slab. 13 3bOi9it LC D 526 BC30BB 16 MPSA05 25 2N2222A 25 LS165 145 

89 
115 

78 
82 

135 
106 
220 
185 
296 
525 
120 

0 2 5W TIL2 11 Gm 3:::::: 18 74LS 12A/BOOV 
D.5W 20 2-SMl E1 2 2p lp TIL21 2Ye13mm 18 ORP 12 88 BC441 34 MPSA55 30 2N2904/5 28 ITEXASI LS1 73 72 16A/400V 

EE2124 6 5P
P4 

BC461 34 MPSA56 30 2N290617 26 g l 5174 72 74S 
1% 0 .5W510-1M E24 lOp 8p Rec tangular LED's LD271 46 :g MPSA10 25 LS02 14 74500 60 25A/800V 

Red. Green. Yellow TIl 32 58 BC547/B 12 MPSU06 55 2N3054 5B lS03 14 LS1B3 275 745132 138 30A/400V 
N.B. 100+ price applies to Resistors of with bezel 29 Detector BC549C 14 48 l S04 15 LS190 58 240 T28000 

t-__ e_a_ch_t_yp_e_n_o_t m_·_oxe_d_v_. _'u_es_. __ --; R; OC36/ 75 7451 B8 t-D-IA-C----I 
VEROBOARDS: 0 · 1" VO'Board 150p 3"CAnod 99 BCY70 16 2N3702l3 10 LS08 15 LS193 65 158 ST2 25p 
21 X3f 270 19 745201 

2 x 5 83p ;g t m AA119 m :g mm m t m mm 
4 x 17" 426p. - LINEAR IC', LM3BD 75 TA7310 175 TTL 74 90 28 7418 1 140 40 B 8 4 162 99 OA9 40 
Pkt 01 100 p;ns 50p B;mboard 1 550p 702 75 ILM3B 1 N 145 TAA621AX 1 295 41 1 B-200 400 I 91 45 74182 75 4029 77 4 163 99 OA70 12 m: 8 pin ljg gm 
I--------l-------j 733 75 LM3B7 120 TBA641 -AI2/ 4334·3 325 7401 11 94 34 741BB 290 4032 125 4194 105 OAB5 15 

COPPER CLAD BOARDS 50N m u m : 
Fibre S;ngl. · Double- S RBP 748C B pin 36 lM3900 50 TB ABOO BO 6502 399 7404 14 97 120 74193 65 4035 95 4410 725 DA95 8 !n: 95;5:

5
" m B pin m mms m m:m = m m £12ligg ; m m m : 

1 Ib 195p + 50pp&p 90p AY.3. 1270 B40 M252AA 625 TOA1022 525 6BOO 300 74 11 20 111 55 74221 80 4042 60 4435 850 l N4005/6 8 
AY-3·B910 600 M2 53AA 1150 TOA1024 105 6B02 400 7412 20 112 170 74246 150 4043 70 4440 999 lN4007 7 

SOLDERCON VEROWIRINGPEN AY·5·1230 450 MB3756 44O TOA1490 290 6B04 160 7413 24 11 6 88 74247 150 4044 65 4450 350 lN4148 4 
PINS 1310 AY-5-8100 775 MSI513L 230 TOA2020 320 6805 670 7414 32 l IB 80 7424B 150 4045 170 4451 350 3A/IOOV 15 
100 pins 70p; SI'''. co':"s 6p. CA3020 186 MS 1515L 320 TOA2030 320 6B07 997 74 16 25 119 90 74249 150 4046 75 4490 350 3A/400V 16 
500 pins 325p CA302BA 80 MC1304P 260 TL06 1CP 40 6Bl0 120 7417 25 120 75 74251 80 4047 75 4500 675 3A/600V 17 

J--"---'--"--...---------i CA3043 2751 MC1310P 150 Tl062CP 60 6B21 150 7420 16 12 1 30 74265 65 404B 55 450 1 28 3A/l000V 19 
CA3045 365 MC1495 350 TL064CN 9B 420 742 1 20 122 45 74273 195 4049 30 4502 90 6A/400V 50 

Low Wire m m t-
6

_A/8_DO_V __ 8_
5-l 

DILSOCKETS EDGE 
CONNECTORS 
TEXAS 

prolile wrap · 156 CA3059 225 MC3340P 120 TLD74CN 100 6B50 150 7425 28 126 40 7429B 100 4052 78 450 6 65 NOISE DIODE 
B pin 8p 25p 10way 135p CA30BOE 70 MC3360P 120 TLOB1CP 25 6852 255 7426 30 12B 42 74365 55 4053 78 450B 265 Z5J 195 

14 pin lOp 35p 15 way 140p CA30B9 E 215 MC3403 110 TLOB2CP 45 BOBOA 350 7427 27 132 48 74366 55 4054 125 4510 68 

gmg
AQ m gg 45 11 

220p gmg gg mm igg 1148299021055 m 8p 
2 m 74490 120 4062 995 4

4
5
5

1
1
6
7 

47155 13W 15p 
36 . 105 2 40way 315p ICL7107 975 NE543K 225 UPC575 270 B253 799 7440 17 147 99 

__ 9_9..:.:..J· L2_ 43_ w_av __ 39_5_P_---! m m In m CMOS· 45 1B 42 
r B9AValve Base 42p ICM7215 1050 NE555 16 UPCllB2 330 8T95N 99 7443 90 151 45 4000 14 4067 399 

DENCOCOILS ICM7216A 1950 NE556DB 45 XR2206 350 BT97N 99 7444 90 153 45 4001 14 406B 22 4521 200 
DuaI Purpose 'DP' RDT2 145p ICM7217A 790 NE560 325 XR2266 360 AY-3-1015 300 7445 65 154 75 4002 14 4069 20 4522 125 

YjZ2P m 199 m 1m 
6-7 B. Y. R 110p 17 120p mg m 19n 

limg m 1: m Igg 
BI. YI. MW5 FR 122p LC7130 340 ZN1040E 675 mg m 1: 

I--.:;R:::;ed:::, . ..:.Wh= it=-e _l:..:5...:.0.::,p __ MW_/ L_W_5_FR __ l_54-'-1P : g?66 

with slow 3!! m 
100/300pF 220p motion Drive 495p LM 13600 125 SN76013N 350 170'2 299 ZBOACPU 4 3B5 7475 40 1701 68 401B 68 4089 140 40 103 175 
5DOpF 250p 00 2 20B/176 435p LM301A 26 SN76023N 350 lBD2CP 700 ZBO DART 450 74 76 30 172 290 40 19 42 4093 43 40104 95 
6 :1 Ball Drive .. - .. - with slow LM3DBT 9 5 SN76033N 350 2114L 300n 87 ZBOPIO 290 7480 48 173 65 4020 61 4094 168 40105 115 
4 511 / DAF 185p motion drive 495p LM3 11 H 70 SN76477 175 2 11 4L 20Dn 87 Z80APIO 320 74B l 120 174 72 4021 70 4095 90 40 106 75 
mal Drive 4 103 CB04: 5pF: 10 278p LM3 1B 200 SPB629 299 253232K 395 Z80A DART 475 74B2 70 175 72 4022 66 44

0
0

9
9

7
6 39200 4400 1100 7B 46500 6 :1/36:1 775p 25pF 290p LM324 30 TA7 120 150 27DB 175 ZBOCTC 300 74B3 50 176 55 4023 20 

3:: : 27 16-5V 200 ZBOA CTC 325 :g 177 75 1431i 
00-2·365pF 435p 'L' 3 x310pF 725p l M349 11 5 TA7205A 220 450 74B6 26 4027 38 44 116601 9

99
5 4011 4 240 

00·2·650pF 650p 00-3x2 5pF 575p LM379 480 TA7222 175 4 1 16.200N 80 74B9 205 

VARICAPS 
55 

MVAM2 158p 
BAI02 50p 
BB 104 40 
BB105B 40 
BB 106 40 

VIC20 
Commodores 
long awaited 
Micro-
Computer 
now ex-
stock. 
£165.00 
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MARCO TRADING 
VOLTAGE REGULATORS 

Ref. Voltage Current Price Each 100+ Style 
7SL05 + 5V 100m/a 30p 2!IP} 
7SL 12 + 12V 100m/a 30p 20p 
7SLI5 +15V 100m/a 30p 20p TOn 
7SLIS + ISV 100m/ a 30p 20p 
7S05 + 5V I Amp 55p 30P} 
7S12 + 12V I Amp 55p 30p T0220 
7S15 + 15V I Amp 55p 30p 
7SIS + ISV I Amp 55p 30p 
Mixing within each current rating is O.K. to obtain quantity price. 
10 Million carbon film 5% resistors from stock. 

114W Range: 10R to S20K £3.00 per 1.000 (NO MIXING OF VALUES) 
45p per 100 (NO MIXING OF VALUES) 

112W Range: 2R2 to 10m £3.50 per 1.000 (NO MIXING OF VALUES) 
50p per 100 (NO MIXING OF VALUES) 

Our Stock List of the above Resistors is available upon request. 
TRANSFORMERS British made transformers at very attractive prices. 

tlf ... ·---'· PrimarySecondary Current 1+ 10+ 100+ 
" ... HOV: 4.5-0-4.Sv 400m/a 50p 45p 35p 

HOv: 6-0-6v 100m/a 58p 52p 43p 
24Ov: 6-0-6v 500m/a 65p 60p 48p 
HOV: 9-0-9v 200m/a 75p 70p 58p 

Manufacturers note: We can supply FROM STOCK. 1000+ quantities of the above 
transformers and adaptors below. 
These very high quality British made two pin European adaptors are ideal for driving 
Radios, cassette recorders, TV games, calculators etc. The adaptors fit the UK shaver 
socket. 

REF. D.C. Volt Current 1+ 10+ 100+ 
EOS 4.5V 200m/a 50p 45p 32p 
EM3 6V 200m/a £ 1.00 80p 55p 
E09 6V 400m/a £1.50 £1.25 85p 
EH 9V 150m/a £ 1.50 £ 1.25 85p 

Please note that there is no extra PIP charge on the above 
transformers and adaptors. 
Export please add Seal Air mail at cost. 
Callers welcome Mon-Fri 9·5. 

This advert is only a fraction of our range, send 2Sp for our latest catalogue. Please 
add 35p PIP to all orders. Add 15% VAT to total. Send orders to: 

Dept PW7, MARCO TRADING, 
The Old School. Edstaston. WEM. Shropshire SY4 

Latest Catalogue 25p per copy. Includes Multimeters, Chart Recorders, and 
Components. 

All orders despatched by return of mail. Tel: (094872) 464 

MAIL ORDER ADVERTISING 
British Code of Advertising Practice 
Advertisements in this publica tion are required to conform to the Bri tish Code of 
Advert ising Practice. In respect of mail order advertisements where money is paid 
in advance. the code requ ires advertisers to ful f il orders w ith in 28 days, unless a 
longer delivery period is stated . W here goods are returned undamaged within 
seven days. the purchaser's money must be refunded. Please retain proof of 
postage/despatch. as this may be needed. 

Mail Order Protection Scheme 
If you order goods from Mail Order advertisements in this magazine and pay by 
post in advance 01 clelivery. PRACTICAL WI RELESS will consider you lor com-
pensation if the Advertiser shou ld becom e insolvent or bankrupt . provided: 
(1) You have not received the goods or had your money returned; and 
(21 You write to the Publisher 01 PRACTICAL WIRELESS summarising the situa-

tion not earlier than 2 8 days from the day you sent your order and not later 
than two months from that day. 

Please 'do not wai t until the last moment to inform us. When you write. we wi ll 
l el l you how to make your cla im and w hat evidence of payment is requ ired. 
We guarantee to meet claims from readers made in accordance w ith the above 
procedure as soon as possible after the Adve rt iser has been declared bankrupt or 
insolvent. 
This guaran tee covers only advance payment sent in direct response to an 
advertisement in this magazi ne not. for example payment made in response to 
catalogues etc. received as a resu lt of answering such adve rt isements. Classif ied 
adverti sements are excluded. 

Main Agents For: 
YAESU, FDK, STANDARD. BANTEX, JAYBEAM, MICROWAVE MODULES, TSGB 
PUBLICATIONS, ETC. 

HALBAR AERIALS 
2MTR 
Straight 5 Yagi 
Folding version 
Twin Vertical (Omnj) 
Quad 4 11dBi gain 
Quad 6 14dBi gain 
70cms 
Linear 5 Yagi 10dBi 
Log Periodic 14dBi 
Twin Vertical (Omni ) 

10.70 
13.00 
14.95 
16.95 
24.50 

S.50 
15.00 
8.50 

Carr. 
2.00 
1.75 

10.50 
10.50 
10.50 

1.50 
2.50 
1.50 

Send for full list 11& 
of Rigs & Accessories 1//\\\ 0234854133 

BEDFORD 

76 BEDFORD RD .• KEMPSTON. BEDS. 
CREDIT SALE, ACCESS, BARCLAYCARD, CREDIT CHARGE 
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TTLo 74390 lOOp MM57160 S20p BC187 30p BFY51/l 25p TIP31C 45p 2N2222A 2Sp 2N6059 32Sp 
74393 lOOp NE531 2S0p BC212/3 "p BFY56 33p T1P32A 4Sp 2N2369A 2Sp 2N6107 6Sp 

7400 l1p AY1-0212 NE555 20p BC214 12p BFY90 SOp TIP32C 50p 2N2484 2Sp 2N6247 190p 
7402 12p AYl-1313 NE558 50p BC237 15p BRY39 4Sp TIP33A 7Sp 2N2646 4Sp 2N6254 130p 
7404 4OO0CMOS AY1-1320 320p BC327 16p B5X'9/20 24p TiP33C 90p 2N2904/ 5 2Sp 2N6290 6Sp 
7405 lSp 4000 15p AYl-5050 140p NE570 42Sp BC337 lBp BU104 22Sp TIP34A 90p 2N2906A 2Sp 25Cl l 72 150p 
7406 2Sp 4001 lSp AY3-8910 700p NE564 420p BC33B lSp BUlOS 190p TIP34C 120p 2N2907A 25p 25C1306 lOOp 

4006 6Sp NE565 130p BC461 25p BU 108 2S0p TIP35A 160p 2N2926 9p 25C1307 150p 
7407 2Sp AY 3-B912 650p BC477/8 30p BU109 225p TIP35C lS0p 2N 3053 30p 25C1957 90p 
740B 14p 4007 18p AY5- 1224A 240p NE566 16Sp BC516/ 7 40p BU 126 lS0p TIP36A 160p 2N3054 6Sp 25C 1969 lS0p 
7410 15p 40'0 40p AY5- 1315 600p NE567 140p BC5478 16p BU180A 120p TIP36C 200p 2N3055 48p 25C202B 95p 
7411 20p 401 , 16p AY5-40070 S20p NE571 425p 8C548C 9p BU205 200p TIP41A SOp 2N3442 140p 25C2029 2S0p 

4012 20p NE5534A 250p BC549C lSp BU208 200p TiP41C 55p 2N3553 240p 25C2078 200p 74 13 25p CA3028A 120p PLL02A 500p 8C557B lBp BU406 145p TiP42A SOp 2N3584 250p 3N128 120p 
7414 3Sp 4013 35p CA3019 SOp BC559C lSp BUY69C 350p TiP42C S5p 2N3643/4 48p 3N140 120p 
7416 25p 4016 30p CA3046 70p RC4136 70p BCY70 lSp BUX80 £S.OO TIP54 lS0p 2N3702 /3 12p 3N141 110p 
7417 25p 4017 SOp CA3048 225p RC415 1 200p BCY71 /2 22p E310 SOp TIP120 75p 2N3704/5 12p 3N201 110p 
7420 17p 4020 SOp CA3059 300p 5566B 2S0p B0 13 1/2 SOp MJ2501 225p TIP122 90p 2N370617 12p 3N204 120p 

4022 70p 5AO 1024A 1250p B0135/6 30p MJ2955 70p TIP142 130p 2N3708/ 9 12p 40290 260p 742 1 30p CA30BOE 72p 5FF96364 SOOp B0139 30p MJ3001 225p TIP147 130p 2N3773 300p 40361/2 75p 
7425 28p 4023 24p CA3086 48p BO,40 30p MJE340 SOp TIP2955 7Sp 2N38'9 25p 40408 90p 
7427 25p 4024 40p CA3089E 22Sp 5L490 3S0p B01B9 SOp MJE2955 100p TIP4055 70p 2N3B20 SOp 40409 lOOp 
7430 15p 4025 20p CA3090AO 37Sp 5N76477 175p B0232 95p MJE3055 70p TI S93 30p 2N3823 70p 40410 lOOp 
7432 2Sp 4026 1JOp CA3 '30E 90p SPB5' 5 750p B0233 7Sp MPF102 40p ZTX'OB 12p 2N3B66 90p 404, I 300p 
7437 27p 4027 32p CA3 '40E SOp TA7205 90p B0235 S5p MPF'03/440p ZTX300 13p 2N3902 700p 40594 120p 

4029 75p TA7 120 lS5p B0241 SOp MPF'05 40p ZTX500 lSp 2N3903/4 lSp 40595 120p 
7441 70p CA3,60E lOOp B0242 SOp MP5A06 30p ZTX, 502 18p 2N3905/6 lSp 40673 7Sp 
7442A 36p 4030 40p CA3,6 IE 140p TA7204 19Sp B0677 40p MPSA12 50p ZTX504 30p 2N4037 S5p 40871/2 lOOp 
7445 SOp , 4032 125p CA3162E 450p TA7222 lS0p BF244B 35p MP5A13 50p VN46AP 7Sp 2 N4 , 23/4 27p 
7447A 4Sp 4034 160p CA3189E 300p TA7310 1 SOp BF256B 50p MP5A20 SOp VN66 SOp 2N4'25/6 27p DIODES 
7448 45p 4040 60p CA3240E 120p TAA62, 275p BF257/8 32p MPSA42 50p VN,OKM 60p 2N4401/3 27p BY 127 12p 
7454 17p 4042 55p TBA641 BX 1 300p BF259 3Sp MPSA43 SOp 2N697 2Sp 2N4427 90p BYX36300 THYRISTDRS 

4043 60p CA3280G 200p T8A651 200p 8FR39 25p MP5A56 32p 2N698 45p 2N487' 60p 20p 3A400V lOOp 
7472 30p OAC'408-8 200p 8FR401' 25p MP5A70 SOp 2N706A 30p 2N5087 27p OA47 8p 8A 600V 140p 
7473 30p 4046 SOp HA 1388 270p T8A800 90p BFR79 25p MPSU06 63p 2N708 30p 2N5089 27p OA90/91 9p 12A 400V 1S0p 
7474 20p 4047 7Sp ICL7106 850p TBA810 lOOp BFR80/ 1 2Sp MP5U07 SOp 2N918 45p 2N5'72 27p OA95 9p '6A 100V 1S0p 
7475 3Sp 4049 30p ICL8038 300p TBA820 80p BFX29 40p MPSU45 90p 2N930 lSp 2N5'9 ' 90p OA200 9p 16A 400V lS0p 

4050 30p TBA920 200p BFX30 30p MPSU65 7Sp 2N"3,/2 3Sp 2N5'94 90p OA202 lOp BTl06 110p 7476 30p ICM7555 SOp BFX84/ 5 40p TiP29A 40p 2N16' 3 25p .2N5245 40p lN914 C'060 45p 
7483A 4Sp 4051 nOp IC7 '20 325p TBA950 300p BFX8617 30p TIP29C 45p 2N171 1 25p 2N5298 S5p 1 N916 MCR'Ol 3Sp 
7485 90p 4052 SOp LC7130 325p TC9109 £10 BFX88 30p TIP30A 40p 2N2102 70p 2N540 ' SOp lN4148 TIC44 27p 
7486 22p 4053 60p LF347 lS0p TCA2 10 350p BFX89 lS0p TIP30C 45p 2N2 '60 350p 2N5457/8 40p lN4001 /2 2N3525 130p 
7490A 25p 4059 500p LF351 4Sp TCA220 350p BFY50 25p TIP31A 40p 2N2219A 25p 2N5459 40p , N4003/4 2N4444 140p 
7492A 4060 90p TCA940 175p 2N5460 SOp , N4005 2N5060 34p 30p 

4066 35p LF353 lOOp TOA1004A 300p OPTO-ElECTRONICS ZENERS 2N5485 44p 1 N400617 2N5064 40p 
7493A 30p LF356P 9Sp 2.7V-33V 2N5B75 2S0p lN540' /3 
7495A SOp 4067 400p lF357 120p TOA1008 320p 400mW 9p 2N6027 48p 1 N540417 

4068 lSp TDA1Ol 0 22Sp 2N5777 4Sp ORP60 120p IW lSp 2N6052 300p IS920 7496 4Sp LM'OC 42Sp OCP7' 180p ORP61 120p 
74'00 85p 4069 20p LM30'A 27p TOA,022 SOOp ORP12 120p TIL78 5Sp 
74'07 27p 4070 20p LM311 7Sp TDA,024 120p OPTO- ISOLATORS VOLTAGE REGULATORS COMPONENTS 

4071 20p TDA1034B 2S0p HA' 366 £1.95 74121 30p LM3'B 200p IlD74 130p TIL 111 90p FIXED PLA5TIC PCB 4076 60p TDA1,70 300p HA 1388 £2.70 74122 45p LM3'9 22Sp MCT26 lOOp TIl112 90p ,A . ve -ve LC7120 £3.2S MOUNTING 
74 123 48p 4077 40p LM324 4Sp TDA2002V 32Sp MCS2400 190p TIL 113 90p 5V'A 7805 SOp 7905 55p LC7 130 £3.25 RELAYS 
74125 40p 4078 20p TDA2020 320p IL074 240p TIL116 90p 12V lA 78,2 SOp 79,2 55p MB37,2 £2.25 BV DC coil 

408, 20p LM335Z 140p n071 /8 ' 4Sp LE OS 0.2" 15V lA 78 15 55p 79'5 SOp PLL02 £5.00 SPOT 2A 24V 74126 40p LM339 S5p 18V lA 78 , B 55p 79 18 60p DC 160p 4093 40p n072 /82 75p 0.125" TIL220 Red lSp TA7,20 £1.S5 74128 40p LM348 75p n074 130p TIL32 55p TIL222 Gc 15p 24V lA 
5iop 

7924 SOp TA7204 £1.95 12V DC Coil 4098 90p 5V 100mA 79L05 SOp SPOT 2A 24V 74 13 2 45p LM358P 75p TI L209 Red 13p TI L228 Yel 22p TA7205 £0.90 
74136 32p 4099 90p LM377 175p TL084 110p TIL2" Gr lSp Rectangular 12V 100mA 78L12 30p 79L 12 SOp TA7222 £1 .60 DC lS0p 
74141 S5p 40106 SOp n094 200p TIL21 2Ye lSp LEOs IR. G. YI 30p 15V 100mA 78L 15 30p 79L 15 SOp TA73'0 £1 .S0 12V DC Coil LM380 75p 
74 14 5 70p 4503 SOp TLl70 SOp TlL216 Red 18p NS8588 , 670p TBA8'0 £1 .00 OPOT SA 24V 

4507 40p LM38'AN 180p TL430C 70p TIL311 SOOp OTHER REGULATORS TC9,09 £10.00 OC/240V AC 
74147 lOOp 

4510 S5p LM382 120p UAA 170 170p DISPLAYS TIL31 213 110p 2SC,306 £1.00 200p 
74'48 75p LM386 95p 3015F 200p TIL321/2 130p LM309K lA 5V 135p 78HGKC SOOp 2SC 1307 £1 .S0 
74150 80p 4511 SOp LM387 120p UA2240 300p OL704 140p TlL330 140p LM317K 32Sp 78HOSKC 5S0p 2SC'957 £0.90 LOUD-
74151 A 45p 4518 50p LM389 95p UDN6118 320p DL707 Red 140p 7750/ 60 200p LM317T lAAdj 200p 78MGT2C 140p 2SC'969 £1.50 SPEAKERS 
74153 45p 4520 70p LM393 lOOp UON6184 320p FN0357 120p DRIVERS LM337T 225p 78GU IC 200p 2SC2028 £0.95 Size 

4528 7Sp ULN2003 lOOp FN0500 90p 9368 2S0p LM323K 3A 5V SOOp 79GUIC 225p 2SC2029 £2.50 2 1 ., 64A 80p 74154 70p 2 1 .. BR 4534 500p LM394 300p UPC575 FN0507 90p 9370 300p LM723 I 50mA Adj 37p 79HGKC 700p 2SC2078 £2.00 2' 8R 
SOp 

74157 SOp LM709 3Sp MAN3640 175p UON611B 320p TL494 400p TL497 300p UPC575 £2.75 90p 
74159 lOOp 4543 100p LM710 SOp UPC592H MAN4640 200p UON6,84 320p 7BS40 300p LM305AH 250p UPC, 156H £2.75 1 t " 8R lOOp 
74'60 60p 4553 290p LM725 3S0p UPC 1' 56H 
74 161 60p 4560 lS0p 

LM733 lOOp XR2206 

* ADD SOUND TO YOUR ZX 80/81 * 74 '62 60p 4572 30p XR2207 LM741 lBp ZX80/81 USER PORT 74'63 60p 4584 SOp LM747 70p XR2211 * * 74164 6Sp LM74B 35p XR2216 (As publisl1ed in OctlNov 81 PCW) 
74165 60p COUNTERS LM29 , 7 200p ZN414 
74166 70p 74C925 £S LM3302 140p ZN4,9C Port module plusg directly into ZX80 or ZX81 10 provide B input and B ou tpu t lines. Tl1ese allow input of data from 
74170 lS0p 74C926 £5 ZN423E LM3900 S5p switches. photocells. joy -st icks. etc. and contro l of up to 8 relays. Also 7-segment LEO displays 01 LED lamps may 
741 i2 300p 74C928 £5 

lM3909 95p ZN424E be used and solid-state buzzers may be directly connected to the port . Va riable tone audio output may be produced. 
74174 70p MK50398 

LM3911 130p ZN425E Ready built & tested £14.95 P&P 70p + VAT. 
74 175 70p £7_50 

LM39 14 210p ZN427E we provide an extender card to accept the RAM 
74 190 70p IN 1040E £7 LM39 15 22Sp 

ZN,034 E 
74 191 70p ICM7217 £19 

LM3916 22Sp TRANSISTORS 
74 192 70p LM13600 12Sp A016l / 2 45p 
74193 70p TTL & ECL 

M5 1513L 300p 8Cl07/8 IIp 
74196 SOp MC4024 325p M515,6L 500p 8Cl09 IIp 
74197 60p 4044 325p MB37 12 225p 8Cl '7 20p 
74221 75p 10' ,6 70p BC'47/8 9p 

'023 ' 350p MC'3'OP 150p BC 149 lOp 
74283 7Sp MC,458 40p BC157/8 lOp 
74284 200p MC,495L 350p BC159 l1p 
74285 200p MC1496 70p BC169C 12p 
74365 SSp MC3340P 120p 

8C,72 12p 
8C I 77/8 17p 74366 55p MC3403 120p 8C 179 18p 

74367 55p MK50398 750p 8C 192/3 lOp 
74368 SSp ML920 BC' B4 IIp 

.-

SPECIAL OFFERS IN NEW EQUIPMENT Wcutczln 
SWAN ASTRO 150 HF TRANSCEIVERS (RRP £613) £525 incl VAT. "BARGAIN CORNER" 

WATCH THIS CORNER EVERY MONTH! Carriage O . 
NEC CO P2200E 2M FM TRANSCEIVERS (9 Channel) £125 incl VAT. 

Carriage £2. THIS MONTH'S SPECIAL OFFERS until 30th 
June lor so ld outl 

WE STOCK YAESU ICOM STANDARD FDK CUBIC/ SWAN DENTRON 'C lipperton L' 2Kw Linear CB £399.00 
MICROWAVE MODULES LAR ETC. fA6O.00 40CH MOBILES YAESU FT-227RB £179.00 

Components, Resistors , Transistors, ICs, Diodes, Capacitors, Hardware, TRIO TR-2300 Reduced to ONLY £149.95 FM SETS TO UK SPEC. 
etc. We also have some HC25U 2M X tals at £1.65 each for most com- TRIO TR-7625 25W 2M ONLY £199.00 SMALL SIZE! 
mon Repeate r and simplex Channels. 

ICOM le-280E £199.95 ONLY 4f' WIDE x 7 i" DEEP ICOM IC-BP3 £12.00 
EL84/6B05 Valves at 70p each and EF184/6EJ7 Valve s at BOp each ; ICOM BC-30 £29.00 x H" HIGH . 
postage o n va lves and xta ls 20p any number. ICOM HM-9 £8.50 SMALL PRICE! ICOM CABLE KIT £14.00 

YAESU FT-720RU £212.75 ONLY £46.00 YAESU FT-720RV £192.05 
WILLlAM MUNRO (lNVERGORDON) LTD. SWR METER TYPE 175 £8.05 

100 HIGH STREET, SWR METER TYPE 181 £6.19 

INVERGORDON, ROSS-SHIRE 1 V18 ODN 

Telephone (0349) 852351 Telex 75265 
Tel: Louth (0507) 604955 Telex : 56121 WEST G 

".n Ihe 7th each month by IPC r.,'t agazincs Limited. Westovcr House. Wesl Quay kaau. rOOLE. Dorset 131-115 1JG. Printed in England by Chapel River Press. Andovcr. Hams. Sole Agents 
Illr Au:-.traha and New Zealand - Gurdon and GOlc h (Asia) Ltd .; South Arrica - Central News Agency Ltd . Subscript ions INLAN D and OVERSEAS .£13·00 payable to I Pe Services. Oakflcld House. Perrymount 
Road. Heath. Sussex. PRACTICAL WIRELESS is sold subject to the rollowing conditions. namely th at it sha ll not. without the wrinen consent of the Publishers first having been given. be lent. resold, hired out 
llT OIhcrV:·lsc dlSpoSl'd pf hy way nf Trade at more than the recommended sell ing price shown on the cover. and that i t stwll nO! be lent. resold. hired out or otherwise disposed of in a mutilated condition or in any 
unaUlhOT1 sed cover hy way o f Trade (1r am:,,:cd to or as part of any publ ication or advenising, literary or picwrial malleT what soever. 

., 
I 
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UlmMAKING 
FORBETTER 

And including If in the 
NEW Antex all-in-one packl 

The new ST4 stand with the big sponge on it's own 
or in the SK5 and SK6 kits with the new CS and XS 
low-leakage soldering irons. These new models have 
tougher, cooler handles, detachable hooks, the well 
known Antex doubles haft insulation, the big range of 
push-on bits and fitted with or without moulded-on 

SKS Soldering Kit 
Contains Model CS230 iron 
and the ST 4 stand. R.R.P. £6.25 

SK6 Soldering Kit 
Contains Model XS230 
and the ST 4 stand. R.R.P. £6.35 

SKS-BP and SK6-BP 
Soldering kits fitted with 
safety plugs. 
SK5-BP kit R.R.P. £7.10 
SK6-BP kit R.R.P. £7.20 

safety plugs. 

Model - 25 Watts 
Fitted with safety plug. 
240 volts "",J 
Model XS - 25 Watts 
Available for 240 and 115 volts 
R.R.P £4.70 

• ... ; 
Model CS - 17 Watts 
Available for 240 and 115 volts 

R.R.P. £4.60 ... .:; .. 50. 24 and 12 volts 
R.R.P. £4.80 
Model CCN - 15 Watts 
Ceramic shaft only 240 volts 
R.R.P. £5.00 

Model C - 15 Watts 
Stainless steel shaft only. 

240 and 115 volts R.R.P £4.60 '" 
50 and 24 volts 
R.R.P. £4.80 

TCSU1 Soldering Station 
for safe 24 volt temperature-controlled 
miniature soldering iron. variable tip 
temperature 65 - 430°C. antistatic 
earth connection. 
with XSTC or CSTC iron. 

R.RP. £40.50 

r---------------------PWliI82---1 
Ex·cludingV.A.T. 

115%1 and . ANT E X Made in England 
Postage & Packing 

ANTEX (Electronicsl Ltd ., 
Mayflower House. Plymouth. Devon. 

Tel: 0752 667377 Telex 45296 
Please send literature and price list to 

Name _________ Address _______ _ 

______________ Tel _ ____ _ 
Our products are widely distributed by wholesalers 
and retailers throughout the U.K. Please t l'y your 

'-__ _________________ 
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al(e it 
with 

25W STEREO MOSFET AMPLIFIER 

A superb new amplifier at a remarkably low price. 

* Over 26W per channel into 8\1 at 1kHz both channels driven. 
* Frequency response 20Hz to 40kHz ± l dB. 
* Low distortion, low noise and high reliability power MoSFET 

output stage. 
* Extremely easy to build. Almost everything fits on main pcb, 

cutting interwiring to just 7 wires Iplus toroidal transformer 
and mains lead terminations I. 

* Complete kit contains everything you need including pre· 
drilled and printed chassis and wooden cabinet. 

Full details in our projects book. Price 60p. 
Order As XAo3o 
Complete kit for only £49.95 incl. VAT and carriage. 
Order As LW71N 

Control up to 14 trains individually 
on the same track with any four 
simultaneously! Low cost kits available. 
Full details in our projects book. Price SOp. 
Order As XA02C. 

- . . , . ' . .. ---- -

lnliJ 
All mail to: 
P.D. Box 3. Rayleigh. Essex SS6 8LR 
Tel: Sales (07021552911 General (07021 554155 
Shops at 

ELECTRONIC 
SUPPLIES LTD. 

159 King St., Hammersmith, London W6. Tel : 01 -7480926 
284 London Rd., Westcliff-on-Sea, Essex. Tel : (07021554000 
Note: Shops closed Mondays 

KEYBOARD WITH ELECTRONICS FOR ZX81 
* A full size, full travel 43·key keyboard that's 

simple to add to your ZX 81 Ino soldering in 
ZX811. 

* Complete with the electronics to make "Shift 
Lock", "Function" and "Graphics 2" single 
key selections making entry far easier. 

* Powered from ZX81's own standard power 
supply-with special adaptor supplied. 

* Two·colour print for key caps. 
* Amazing low price. 

Full details in our projects book. Price 60p. 
Order As XAo3o 
Complete kit for only £19.95 incl. VAT and 
carriage. 
Order As LW72P 

MATINEE ORGAN 
Easy·tQ-build, superb specification. 
Comparable with organs selling for 
up to £1.000. Full construction details 
in our book. Price £2.50. 
Order As XH55K. 
Complete kits available: 
Electronics -£299.95, 
Cabinet - £99.50 Icarriage extra!. 
Demo cassette price £1.99. Order As XX43W. 

• 

HOME SECURITY SYSTEM 
. 4" - Six independent channels - 2 or 4 wire 

.. operation. External horn. High degree 
of protection and long term reliability . 
Full details In our projects book . 

.,... Price 6Dp. \= Order As XA02C. 

MILES PER GALLON METER 
Digital display shows you how 
economical your driving is as you go 
along. 
Complete kits available. 
Full details in our projects book. 
Price 6Dp. 
Order As XA02C. 

Oon't miss out - get a copy 01 our catalogue now! 
Over 140.000 copies sold already I 

On sale now in all branches 01 WHS\IITH.t,. price £1. 

320 big pages packed with data and pictures 01 over 5.500 items. r----.:.--------' I Post this coupon now! 
Please send me a copy 01 your 320 page catalogue. I enclose £1.25Iinc. 25p p&pl. If 
I am not completely I may return the catalogue to you and have my mooey 
refunded. 
If you live outside the U.K. send £1.68 or 12 International Reply Coupons. 

I 
I 
I 
I I ________________________________ __ 

I Address ------------ ------

I 

I 
I 
I 
I 
I 
I 
I 

I PW/7/82 J -----------------
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