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All OUR PRICES 
INCLUDE VAT 

AT CURRENT RATES 

2M SYNTHESIZER 
for your Trio or FDK rig 

This 2m frequency synlhesizer has been designed for use wilh the 
Trio TR2200 and TR7200 range of transceivers. Bui !I may be used 
with any lransceiver which will operate with 12MHz transmit drive 
and 14MHz or 44MHz for receive, only two screened leads being 
necessary for the ln1er-connectlon. 

Front panel control s are provided for: 
Channel selection 
Simplex/Repealer/Reverse repeater 
Fine Tune 
Power on/off 

The unit Is housed in an allraclive melal cablnel approximalely 
r x 2i" x 5' . Power supply requirements + 12 volt at 400mA (lhis 
is oblained via the s ingle connection lead). 
Price only £93.50 Incl. VAT (Add £1.50 for ins. posl). 
Also model ESBOI FDK for Mul1i-11 at £93.50. 
Both models now generally available from stock. 

RTTY TERMINAL UNIT 

Eurocat model ST58 

* Tuning indicalor arrangement using LEDs to aid receiver tuning. * Buill-in AFSK oscillator for use with AM, FM. or SSB lrans­
mitter. * lnpul gain control and level indicalor lo give correct operating 
conditions. * Front panel controls fo r 

170Hz/425Hz shift 
Normal/Reverse shit! 
NormatJReverse AFSK 
Receive/T ransmit 

* Housed in attraclive melal cabinet 11t" x 3t • x 8". * Buill-in mains P.S.U. for etec1ronic circuits and leleprinler 
magnet. * Ready assembled, tested and guaranteed for 12 months. 

* Price only £70.00 + VAT. £8.75). 
+ carr. (£1.25). 

* Version wilhout AFSK oscillator £60.00 + VAT (£7.50) and 
carr. (£1.25). 

**Double current magnet versions of above-add £9.00 .. 

TELETEXT DECODERS 
Catronlcs ofter the widest range of Decoders (bolh kit and ready­
buill) for CEEFAX and ORACLE. Prices start at £135.80--send sae 
for details. 

All prices include VAT b ut please add minimum of 30p for 
post and packing. 
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SEE OUR PRODUCTS 
AT VHF CONVENTION, 

WHITTON, 25th FEBRUARY 
INCLUDING TWO NEW ITEMS 

250MHz FREQUENCY COUNTER 

l 
VHF DIGITAL FREQUENCY METER- Model DFM 5 
The updated version ol the Catronics Frequency Meter with 
extended frequency range to 250MHz wllh a restyled cab inet and 
fronl panel. Size s+• x 7' x 3• (approx.). * Full 7 digit 0·35' amber display. 

* 1.C. memory giving a "non-blinking" display. * A utomalic suppressed zeros on 3 leading dig its lo reduce 
1>ower consumption. * TTL and ECL i.c.s used to give good rellabi lily. * 10MHz master oscillator for high accuracy. * 12V (-ve earth) de Input and 210-260V mains psu filled. 

Price: £14$.50 (iricl. VAT). (Add £3.00 for Securicor Delivery). 

VHF and VHF PRESCALERS 
500MHz + 100 Mode l FS5000. This top of the range model enables 
the range of mosl HF Digital Frequency Meters lo be extended up lo 
SOOMHz. By dividing lhe lnpul s ignal frequency by a laclor of 100, the 
output is sufficient ly low In frequency to drive slandard TTL logi c 
circuitry even when measuring frequencies in lhe 70cm band. PCB 
s ize Is approx. 4• x U ' . Price: £31.00. 

500MHz + 10 Model FSSOO. Similar specification and size to model 
FS5000 bul having a frequency division ratio of 10. Price: £28.50. 
Above units run on 9-15V suppiy-deducl £2.00 from price for 5·2V 
versions. 

250MHz + 10 M'odel FS150 kit. VHF Prescaler for use up lo 
250MHz wilh switchable + 1 preamp mode for use down to audio 
frequencies. £17.50. 

No1e : Catronics Prescalers wi ll work lnlo all the popular DFMs 
including those by Heathkit, RCS, Yaesu, etc. and lhe G3XGP 
design-In fact we haven't found one Into which It won't work yeti 

CRYSTAL CALIBRATOR 
Catronlcs model M6 giving oulputs at 
1 MHz, 200kHz, 100kHz. 50kHz and 25kHz 
at the flick of a swllch, with harmonics 
audible up to 2m. band, 6 voil supply. 
Complete PCB module, accurately set 
to frequency and switch assembly. 
ONLY £10.40. Also Kit OF PARTS for 
regulator for operation on 9 to 20 voil 
supplies, £1.60. Complete boxed unit 
with battery £16.90 plu s 75p p. and p. 

DEPT. 802, COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, SURREY, SM& 8RG. 
T el : 01-669 6700 Open 9am to &pm Mon.-Fri., 9am to 1 pm S at. Closed for lunch 12.45 to 1.45. 
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LOWE IN LONDON Communications House, Wallington Sq,Wallington, Surrey. 01-6696700 

TR-7500 
Why settle for anything less ? 

The TR7500 is the very latest 2 metre FM mobile to be introduced 
by TRTO and will delight the owner with its combination of perform­
ance. reliability and unique design. It represents another step forward 
in the TRIO product line and is deoigned ~ogive you the very best FM 
transceiver o.vailablc in its class. 

Whatever you now own. or may bave been thinking of buying. it 
would be foolish to settle for anything less than the TR7500. 

PLL Synthesiser, no crystals to buy, ever, with the TR7500 since the 
operating frequencies arc generated by a TRIO designed LSI phase 
locked synthesiser. This provides 80 FM channels at 25 KHz spacing 
from 144-146 MHz. nil 10 repeater and reverse repeater channels. The 
channels are selected by 3 single k.oob and no programminR is r~qulrtd 
from th• user-just unpack the rig, connect 12 volts de and you arc on 
the air. 

Unique cl.iSplay 
TRIO attention to deL3il at its very best is shown in the method 

used to djsplay the channel number. TRIO bcl.icvc that case of use is 
the priority consideration. and have arranged the lnrge LED display 
to show the correct ch3nncl number at a ll times. If you want to 
operate on S24, tum the channel knob until the display shows 24 -
simple isn't it? Need R7? Tum the knob until the display shows 7. 
There's no need to wonder "did 1 programme S24 into channel 15 or 
channel 9?". 

Repeater operation 
Available at the touch or a front panel switch. Turn this to "N" 

(normal) and you operate normal repeater with 600 KHz receiver 
up-shift. If you wish to listen on the input, tum the switch to "S" 
(Simplex), and you 3rc there - and can operate simplex on the 
input frequency. Need reverse repeater? Turn the switch to .. R .. 
(reverse) and you operate with transmitter up-shift of 600 KHz. This 
facility is most useful when you bear se.vcral stations calling into a 
repeater with only one (of course) 3ppearing at the output. Using 
reverse repMtcr operation, you can call into the pnck to invite anyone 
to a simplex channel for direct QSO. A 1.6 MHz shift is available at 
ownerts choice. 

Automatic tone burst is provided. with a front panel LED to 
remind you that you have the tone burst on. Needless to say, the 
I 750Hz is generated by TRIO's uniqu.e tunin.g fork oscillator which 
euarantces spot on frequency at all times and in au temperatures. 

P•rformance plus 
A combination of multi section helical fillenng at signal frequency, 

monolithic crystal filters at 10·7 MHz.. and sharp multi pole filters at 
455 KHz allows the TR 7500 to keep on working under strong adjacent 
signal conditions when other dgs give up. 

The receiver performance for sensitivity is c:x:ccllcnt. On the samples 
checked so far, we obtain 12d8 SINAD for a s ta rtling 0 ·18 microvoltS 
and under mobile conditions. we copy repeaters in terrain which 
previously presented real signal problems. 

The transmitter generates a true FM s ignal at 10·7 MHz which is 
translate~ directly to two metres in a fully balanced mixer system. 
This gua.rantccs a superbly clean sign31 with no unwanted multiplier 
products. a nd an all new PA system with specially developed traosi­
stors. gives rugged reliable power in excess or 10 watts. 

As a final test for freedom from unwanted in b.lnd signals. we ran 
the TR7500 at full output with a TS700G coupled to it on the bench. 
Tuning from 144-146 MHz on the TS700G. we found just oncsignal­
tbe wanted one. h was impossible to fiod a si nglc unwanted signal 
coming out of the TR7500 under these extremely severe conditions. 
Wideband cheeks using the analyser rcvealc<l no spurious outputs 
detectable above noise level. At this point we retired happy! 

Attcutioo to detail 
As is well known. TRIO introduced the since copied variable power 

SWR protection system. and it i~ of course fitted to the TR7SOO with 
an improved high gain de amplifier for tighter and faster control. 

High/low band change is by push button. with S-mctcr illumination 
colour change to remind you of the band in use. 

Another simple but typically TRIO thoughtful provision i• the 
special channel knob with a deep moulded indent at SO. You can set 
this vcnic31 by touch alone and can thco count up the channels 
without even seeing the ch3nne.I dispJny. Great when mobile a_od you 
need your eyes on I.he road. 

Finally the TR7500 with all its potent performance is packaged in a 
case not much bigger than a TR2200GX! 

Accessories 
The TR7500 is supplied complete and ready to use with the TRIO 

quick release mobile mount. microphone. power leads. comprehensive 
manual etc. etc. Nothing more to buy to own the best mobile/fixed 
s tation FM rig on the market. 

TR-7500 £225 inc VAT 

DON'T SETTLE FOR ANYTHING LESS 

LOWE IN LEEDS 27 Cookridge St reet, Leeds. 0532-452657 
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LOWE in BIRMINGHAM 362-4 Soho Rd, Handsworth, Birmingham. 021-554 0708 

The TS700S, is intended to be the top of 
the line in 2 metre multi mode stations. TRIO 
have now iocorPQrated all the facilities which 
customers ha vc expressed a wish to see in the 
700 series. Maio new features are: 

Digital readout 
Built into t.he rig and using the same easy 

on the eye blue/green readout tube as the 
TS-820. The counter is a complete frequency 
measuring system and incorporates the VFO 
and carrier oscillator frequencies to measure 
the CW transmit/ receive shiO as well as 
USB/ LSB shifi. The display reads to 100 Hz 
on SSB and CW but is automatically rounded 
off to the nearest I KHz o n FM - However 
- if you insist on reading to I OOHz, the touch 
of a switch restores this facility on FM also. 

Smooth accurate tuning 
Using the new dual ratio gearbox with fly­

wheel action for fast band scanning. II is true 
to say that nothing compares with a real 
VFO when il comes to pin point accurate 
tuning of SSB and CW. 

Receiver pre ampUfier 
The TS-700$ is fitted with a low noise 

switchable receiver pre amplifier with care­
fully calculated gain figures to give that extra 
performance when digging into the noise for 
real DX. 

Vox ope:ratioD 
And break in CW using the built in VOX 

system. Front panel gain and delay controls 
aJJow adjustment to suit every situation. 

Splil frequency working 
Using the new external VF0-700S. The 

frequency of t.hc external VFO is checked by 

The new TS520S 
The TS520S Is the logical development of 

!he TS520, the rig which has earned high 
praise from amateurs the world over. The 
TS520S keeps the main design features which 
made the TSS20 a success but has an uprated 
specification which includes full 160 metre 
coverage, 15 MHz WWV and an auxiliary 
uncommitted band for possible future 
amateur frequency changes. 
Outstandinc rcccil·er performancC' 

Due to the use of a JSK35 dual gate 
MOSFET RF amplifier which gives excellent 
cross modulation performance. The JSKJ5 
has a low noise figure (typically 3·5 dB) and 
high gain (typically 18dB). The resulr is that 
the TS520S bas a receiver sensitivity better 
than 0·2 µV for 10 dB S + N / N ratio on all 
bands. 
Ne.w speech processor 

The TS520S i.ncorporates a new audio 
C<?mpression system for extra punch in the 
pde ups and when the path is fading-and it 
does it without the distortion of clipping. 
Vernier PA tuning 

Slow motion tuni.ng drive to 1he PA anode 
tuning control guarantees easy, accurate 
tuning at all times. 
Effective noise blanker 

The TSS20S is filled with an advanced 
noise blaoker system for elimination of 
impulse and ignition interference. Just one of 
the de luxe features fitted as a standard item 
to the TSS20S. The transceiver is also fitted 
with a 20dB attenuator selected by a con­
venient front pane push button. 

AC P-Ower supply 
The TSS20S is completely self contained 

with a built in top quality AC power supply 
100-240v. ac. The addition of the optional 
DSTa DC.DC converter allows mobile 
operation from any 12v. de supply. 
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the readout on the TS-700S. Any frequency 
split or fuJI tr3nSccive operation can be 
carried out using the external VFO. A 
u:oiquc accessory for the VHF operator. 

New 5lllndards ol perlormaoce 
On the samples which we have checked, 

the IOdB S/N ration sensitivity is around 0·15 
1.V on SSB and the 20dB quieting level is less 
than 0·2 µVon FM. This gives the TS-700S 
a real lead over any other rig around. 

Plus of course all the features which make 
the 700 series •o outstanding. Remember the 
signal quality resulting from the use of a high 
supply voltage on the PA and driver giving 

One thing has not changed 
Trio excellent speech quality due to lhe 

use ofa pair of rugged 61468 PA tubes. When 
we asked the Trio designers if they were con­
sidering a solid state H F transceiver, lb.cir 
rcla.y was "when anyone can produce a solid 
state PA which can match the low intermod 
performa nce of proper transmitting tubes. we 
shall then produce a solid state rig. Until 
then, we prefer to keep our signals clean." 
They are only stating the facts that existing 
Trio owners know-that Trio s ignals sound 
outstandjngly good on the air. 

All the other features which made the 
TSS20 so popular are retained-RlT control, 
8 pole SSB filter, 25 kHz calibrator, separate 
carrier and mic gain controls. semi break in 
CW with keyed sidetone, VOX/PTl'/MOX 
operation, low power tune up for long PA 
life, built in speaker, built in low noise cooling 

unbeaten linearity (TRIO} patent. Remember 
the rugged, go anywhere construction which 
makes the 700 series so popular oo expedi­
tions and field days. Remember the all mode 
(AM, FM. USB, LSB, CW) operation - oot 
all rigs have them. Remember the Simplex/ 
Repeater/Reverse repenter ope.ration avail­
able at the tum of a switch. 

Finally, remember the combined reputa­
tions of TRJO and Lowe Electronics and 
you will agree that for the ultimate 2 metre 
all mode station is has 10 be the TS-700S. 

TS..700S £542 ioc VAT. VF0-700S, £83 

fan, fixed channel operation, etc., etc. 

OG-5 
A new digital readout uni!, the DG-S is 

available as ao option, and in tho TRIO 
tradition of doing the job correctly, the DG-5 
mixes the carrier oscillator, VFO, and 
heterodyne oscillator frequencies so as to 
display lbe true operating frequency. 

The DG-5 sits on top of your rig and 
shows the frequency in six large easy lo read 
digits. 

A unique feature is that the DG-5 can be 
used as a nonnal frequency counter from 
100 Hz to 40 MHz at the touch of a switch. 

TS520 owners 
The DG-5 will also work with your rig 

using the DK 520 adaptor k.il. 

TS520S £489 inc. VAT. OG-5 £132 inc. VAT 
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LOWE ELECTRONICS LTD 

DISCONNECTED RAMBLINGS 
Every month I hnvc the: impossible tas k of trying to reconcile two 
opposing requirements . one 1hc need to give adequate a nd correct 
details of particular equipment. the other to provide 1hc reader with 
some idea of the wide range of amateur and profess ionol equipment 
which we and our agents carry in s tock. On this page. therefore. I shall 
simply ramble on about some of the wider r:mgc in an attempt to cover 
the second rcquir~ment. 

NEW THINGS 
We have in stock the new TD960 video dis play unit. Replocing and 
updating the well known TD224 system. the TD960 is much mo re than 
an RTTY video display. It can receive RTTY :tt 45. 50. 15 and 100 
baud but in addition. operates in ASCII code at 110 and JOO bauds for 
data transmission. VDU use or as n terminal for microprocessor datu. 
It will accept inputs. from current loops. TTL or different voltage 
levels and anything it can receive. it can also send. The AFSK RTTY 
generator is built in as is the UHF modulator system for the TV display. 

The on screen display is as recommended by the BBC for domestic 
TV viewing i.e. ORACLE or CEEFAX and consists of 24 lines of 40 
characters per line. It's really superb in use-il's all British made, aiid 
requires more space than this to describe-just ask us for detail:;. 

SRX-30 RECEIVER 

For the keen short wave listener and the radio amateur who needs to 
tune around frequencies other than the amateur bands. the new SRX-30 
is the c:ine. This all new rc:<:eiver covers the entire range of 500 KHz or 30 
MHz m 30 bands and caters for AM, USB, LSB and CW reception. 
Using advanced drift cancelling techniques, the SRX-30 is the receiver 
for stable, trouble free listening. Housed in a rugged case measuring only 
12t" x 5!" x 9" dcep, theSRX-30operatcs from 12Vdcor 100-l40Vac and 
with its built in speaker. gives high performance, go-anywhere capability. 

The SRX_-30 brin~ a new high standard to low cost listening- at 
£152 mcludmg VAT, n has to be seen and used lo be appreciated- ask 
for full details now. 

VHF/UHF OPERATORS 
Af.lc_r you have erected your shining new beam and connected the 
shining !lcw coax, have you wondered where your signaJ is being lost? 
That's right- in the feeder. Current thinking suggests using mast-head 
preamphficrs to boost the signal at the aerial feed point before pushing 
1t down the coax but of course you need some smart switching arrange­
ments to ensure that when you s tick RF back up the feeder from the 
TX, you bypass the preamp, otherwise that puff' of white smoke from 
the mast-head may tell you either (a) the new Pope has been elected or 
(b) you've just done in your preamp. 

From Daiw~, who _are well known for top quality RF products, we 
arc now stocking their range of mast-head preamps for 2 metres and 
70cm. Models arc available which include mast-head selection of two 
aerials and a top of the range model which gives gain in both receive 
and transmit directions with a built in linear. 

If you want to be a head with your DX chasing, mount a head amplifier 
by DAIWA o n your mast. Send for full details NOW. 

HEAD OFFICE: 

. For. the lower frequency bands . many operato rs have problems 
rnvolv1ng long aeri:\I~ t\nd short gardens. \Ve can help out by offering 
the range or ~AK trap d ip?les. T hese top quality aerials cater for all 
so rts of requirements and include 1he AL48DXN giving 2K\V rated 
80/40 m operation in only 23 metres overall length for around £25 the 
MIDY VN which sivcs SO-I Om coverngc at a round £40. the superb 
LIST ENER 3 which is des igned for the ad\'anced SWL and is complete 
wllh feeder. support ropes etc 3t around £25 a nd other models down to 
about £ 10. 

\Vhy bo ther Slrugglins lo find wire and insulators when \'OL1 c11n find 
RAK q ua lity at these prices? · 

TEST EQUIPM ENT 
\Ve~ve been creating quite a stir in the oscilloscope field recently with 
the ,Profession.aJ series of dual trace models from Trio. Three scopes 
having bandwidths of 10 1\<IHz. ISM Hz. and 30MHz complete with two 
matching full bandwidth XIO probes at prices starting from £250 
~onstitute the best sellers al the moment. For the radio amateur. there 
tS The COl303D 5MHz bandwidth workshop oscilloscope at £108 inc 
VAT and the same instrument with RF pickup and two tone oscillator 
for station monitor use al £129 inc VAT. 

Also for the ama teur. the DM800 dip meter has sold like mad- in 
fact the first shipment vanished in a week. Far more than a normal 
G DO. the 1?M800 can be used as a signal generator. xtal activity 
checker and 1s a first class instrument for many, many purposes. 

We should by now have the AG202 and SG402 matching AF and RF 
signal gcncralors for general purpose shack use. Very neat and compacl 
in matching cases to the SM Hz scope, these two units complete the well 
equipped workshop o r shack- ask us for details. 

We also stock every possible accessory from plugs and sockets up­
wards but it's impossible to list them all. If you send 55p in stamps to 
Matlock and request our short form cat:ilogue and price lists. you will 
receive a n invaluable reference book or our products-do it NOW. 

}~e;:;77~g1~h Road, Matlock. Derbyshire. Tue-Sat. 9am-5.30pm. Telephone: 0629 2430 or 2817 9am·9pm 

SEND ONLY 

SSp JN STAMPS 

AND REQUEST 

SHORT FORM 

CATALOGUE 
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BRANCHES: 
Communications House, 20 Wallington Square, Wallington, Surrey, SM'6 8RG. Telephone: 016696700-closed 
Mondays and Saturday afternoons. 
27 Cookridge Street, Leeds, Yorkshire, LE2 3AG. Telephone: 0532 452657-closed Mondays. 
Soho House, 362-364 Soho Road, Handswortb, Birmingham B21 9QL. Telephone: 021 554 0708-closcd 
Mondays. 
AGENTS: 
John-G3JYG, 16:Harvard Road, Ringmer, Lewes, Sussex. Telephone: Ringmcr 8 12071 (evenings and week­
ends) 
Sim-GM3SAN, 19 Ellismuir Road. Baillicston, Nr Glasgow. Telephone : 041 771 0364 (evenings and week· 
ends) 
Alan:-GW3YSA, 36 Pen Y Waun, Efail lsaf, Nr Pontypridd, Glamorgan. Telephone: Newton Llantwit 3809 
(even1ogs and weekends). 
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Your Route to 70cm Repeater Operation 
We are extremely happy to announce a new version of our 144MHz to 432MHz double conversion linear trans­
verter, the MMT432f144R. 
The MMT432/144R, based on its predecessor, features a 1 ·6MHz shift, specifically included for U.K. repeater 
operation. 

The 1.6MHz shift is achieved by the inclusion of two separate local oscillators, (101 MHz and 101.4MHz), which produce 
two ranges at 70cms, (LOW RANGE: 432-434MHz, HIGH RANGE: 433.6-435.SMHz), both for an IF of 144-146MHz. 
The switching of these ranges, which is accomplished by appropriate linking of the 5 pin DIN power plug, may be wired to 
allow standard repeater operation, reverse repeater operation etc. 
Please note that a suitable toneburst signal must be generated by the 144MHz transceiver to allow repeater access. 

FEATURES 
* 1 ·6MHz repeater facility or simplex * Bullt~fr1.automatic RF vox with override facility * Highly stable regulator-controlled crystal oscillator stages * Pin diode aerial changeover relay with less than 0.2d8 

* Separate internal PA compartment ensures excellent elec­
trical and thermal stability 

through-loss * Extremely low noise receive converter 
* Use of lafest state of the art power amplffier transistors pro­

vides reliable 1 O watts continuous power output 

Frequency coverage: 

Selectable Offset: 
Input frequency range: 
Input modes: 
Input drive for full output: 
Power output : 
Output impedance: 
Relative 404/405.SMHz output: 
Other spurious outputs: 
Receive converter gain: 

SPECIFICATION 
432·434MHz (low range) Receive converter noise figure: 
433·6-435·6MHz (high range) First oscillator: 
1 ·6MHz Second oscillator: 
144·146MHz First IF: 
SSB, FM, AM or CW D.C. power requirements: 
10watts nominal Current consumption: 
1 Owatts continuous rating RF connectors: 
50 OHM Power connector: 
Bette~ than -65dB Size: 
Better than -65dB Weight: 
1 OdB typical Price: 

3dB maximum 
101MHz or 101·4MHz 
116MHz 
28MHz 
11 ·13·8 volts. 12·5 v nominal 
2 ·1amps peak 
50 OHM BNC sockets 
5 pin din socket 
187 x 120 x 53mm. 
9759. 
£151 + VAT. (£169.88 Inc. VAT) 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN 
TELEPHONE: 051-523 4011 . TELEX: 628608 MICRO G 
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YAESU 
proudly announces 

1980's RADIO TODAY: \liil 
YAESU 

The FT-901 DM HF Transceiver v 

The Ham's dream-to have the best-is now reality. 

Advanced receiver features include rejection tuning, 
dual-filter variable-bandwidth IF passband tuning, and 
audio peak frequency tunin!;J for sharp CW reception. 
Unparalleled receiver selectivity is yours. 

Built-in Curtis 8043 IC Keyerl Provides reliable oper­
ation and superb immunity from RF interference. 

Famous Yaesu quality workmanship throughout. Toroi­
dal output circuitry and RF negative feedback for max­
imum reliability and purity of emissions. Rugged GE 
61468 final tubes. 

Memory circuitry allows you to store a frequency, then 
recall it with the push of a button for control of transmit, 
receive, or transceive frequency. Digital plus analog fre­
quency readout. PLL frequency derivation. 

VOX, calibrator, noise blanker, RF speech processor, 
and 20dB attenuator are all built in, not expensive 
accessories. 

Modern computer-type plug-in circuit boards for quick 
servicing and clean layout. 

The FT-901 OM will be available soon. See your dealer 
for a color brochure on the FT-901 OM and other Y a'esu 
products. 

Amateur Electronics, 
508-514 Alum Rock Road 

South Midlands Communications Ltd. 
S.M. House, Osborne Roap, 

Western Electronics (UK) Ltd., 
Fairfield Estate, 

Alum Rock, · 
Birmingham 88 3HX 

Totton, Near Southampton, 
Hampshire 804 4DN 

Louth, 
Lincolnshire LN1 1 OJH 
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YAESU 

v 

YAESU 
proudly announces a new 

synthesised 2.m FM transceiver 
FT-2.2.7R 

The world famous Yaesu state-of-the-art technique has brought computer theory Into VHF communications. 

What are the frequency splits for repeaters? Don't worry I Yaesu has computerized it. In addition 

to a conventional ± 600kHz split, any transmitter offset frequency is memorized with a touch of a push-button. 

What was my last frequency channel? Don't checkl A touch of a push-button will bring you back 

to the memorized channel Instantly. 

Why only one knob to select a channel out of 800 channels? Yaesu utilizes a "OPTICAL COUPLING" 

system to select each channel in 10kHz steps and the channel may be offset 5kHz higher with a touch of a push­

button. Thus 800 fully synthesized channels are provided with one knob and no rotary switches to get oxidized and 
noisy. 

when will the FT-227R be available? NOW I 

Many, many other features such as automatic encoder-decoder for tone guarded squelch (TGS) (optional). Tone 
burst accessed repeater operation, automatic flnal protection, busy channel indicator, high-low out-put selection, 
dlecast front panel, and famous Yaesu quality throughout! 

And all at a most attractive price. See your dealer today for an Informative catalogue. 

Amateur Electronlc:s, 
508-514 Alum Rock Road 
Alum Rock, 
Birmingham 88 3HX 

RADIO COMMUNICATION February 1978 

South Midlands Communications Ltd. 
S.M. House, Osborne Road, 
Totton, Near Southampton, 
Hampshire 504 4DN 

Western Electronics (UK) Ltd., 
Fairfield Estate, 
Louth, 
Llncolnshlre LN11 OJH 
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PAUL 
G3VJF [f llICOMl FOR QUALITY 

OFFER A SUPERB RANGE OF TRANSCEIVERS FOR THE SPRING 
Apart from the IC-701 all are available ex-stock and delivery is free 

IC-101 
£162 inc. VAT 

~ IC-202 
IC202 Tho 2m SSB/CW portable which Is clean enough 
10 Yse as a orime mover to drrve a 11near. The VXO afves 
continuous coverage over the ranges 14,·0·144·2 and 
14•.Z·J.44·4. The cov~rage can be extended with e:dra 
crystals switchable from the lrontpanel. This 1$ thu ideel 
sot lo buy If you are thinking ot sampling the deUohts and 
advantages of SSB on 2m as It gives luJI cove1agc of the 
sse and CW portions of the band with easy, continuous 
lunino. 

Now available es; 1tock, dellvered free tor £162 Inc VAT. 

IC-215 ~ 
IC-215 By fat the beet 2m FM portable on the markot­
wllh more power (JW) th1m most .11nd battetlos some 
4 times as big thus giving a reasonable period of opero­
Ung use. Add to thltt the superb, clear modulation for 
which ICOM 8Je so famous and 11 good receiver, plus e 
solid, reliable cons1tuction and you haYe really oood 
valuo for money. 
Total channel capacity - 15 
Chnnnels fitted - 9($20, 522, R3, R•, R5, R&, R7, R8, R9) 

Now available at the special oflor price of £t41 I nc VAT 
and delivery. 

IC-240 Think of the features you would ln1tat Jn a mobile to provide a com· 
binatlon of os:it lmum ut efulness ANO SAFETY. You wlll P'Obably come up 
with the followlng requirement•: 
t Easy chennol selection wllh minimum knob twlddllng-yet with all the 

normal FM channel• avnllable. 
2 A. fully automatic tone burst which operates only In repeat mode with NO 

buttons to press ellher on the front or on the ba.ck of 1he set. 
3 tnstant 'averse repeal at the flick of a switch without any re4 tunlng or 

memory programming. 
4 A vtJry aenslllvo 'ccolver with a 1purlou1 response pe<formence far better 

than the ave-rnoo and n Yery clean tranamltter with excellent clear, crlap 
modulation. 

5 A teasonab.lo ptlco-but (more Important) a quick, rellable after 1ale1 
service. • 

COMPARE THIS LIST WITH PREVIOUS ADS FOR VARIOUS 
TRANSCEIVERS AND YOU WILL SEE THAT THE240WINS EVIRY 
TIME: 

IC-140 
alone 

£179 inc. VAT l .. ' 
<' • 

IC-115 
£149 inc. VAT 
and delivery 

AGENTS (PHONE FIRST- All evenings only except Norfolk and B urnley) 
London-Terry G8BAM (01-556 9366) S cotland-Ian GMBDOX (078683 3223) Norfolk-Ted G3FEW (05088 632) Wales-Tony 
GW3FKO (0222 702982) Burnley-(0282 34841) Midland s-Tony G8AVH (0213292305) North West-Gordon G3LEQ (Knutsford 

(0565) 4040) 

H.P. TERMS AVAILABLE 
FOR ALL MAIL ORDERS AND SALES DURING BUSINESS HOURS 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
143 Reculver Road, Beltlnge, Herne Bar, Keat (OZZ'n aal) 
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THANET FOR SERVICE DAVE 
G4ELP 

WITH THE TECHNICAL KNOWLEDGE AND EQUIPMENT TO 
SERVICE THEM PROPERLY BOTH BEFORE AND AFTER SALES 

.A IC·l4SE 
£396 

This truly amazing little box gets you mobile on FM, USB or (if 
you really th ink it a good idea) CW I The synthesizer is the same 
as the IC-211E and can be tuned to the nearest 100Hz, again 
with amazing accuracy. Of course such a versatile little box will 
often be used as a base station and faci lities such as keypad 
operation can be added. They are now ex-stock-but only just! 

IC-211E T 
£529 

Giving you FM/CW/USBI LSB, all produced from the amazing 
ICOM synthesizer and patent LSI chip. Frequency read ou1 is to 
the nearest 100Hz and It is amazingly stable and accurate. You 
can use the lwo frequency stores as separate VFOs or for any 
repeater shift required. The tone burst is automatic, of course, 
and reverse repeat is available at the flick of a switch. A dd a 
keypad (we will give you the circuit to make your own or you will 
be able to buy one shortly) and find a new facility which Is quite 
impossible with old-fashioned rigs. The original waiting list has 
now been dealt wilh and you can now have one from stock . 

Th(I HF rlo to beal them nit, which will be avallablo in thet 
spring to t hose who have th&lr names on the list. *All 
so lld slat~ Including the finals. •1oow RF output Con­
tinuous Duty on All Bands, AU Modes. *All bands 1·8-
30MHz. •use. LSB, cw. cw (narrow), RTTY. *Double 
balanced Scf\ollkY Diode mixer u$ed In both Tx and Rx. 
*Fully syn1heslsed with Ololtal readout to 100Hz and two 
stores to enable split frequency operation. * ICOM's 
unique band-pass tune. *VOX. Semi-break-In CW, RIT, 
AGC. Noise Slanker. *Sulit-In RF speec h processor. 
*E:dromely compact. *All filters bullts Jo. •12v or 
mnins oper ation. *Electtel desk mlc. 
After having used this rlo for several weeks on the air we 
lhlnk that it ls definitely thenic:Ht HF rig we have ever used. 

INTRODUCING A NEW RANGE OF MICROPHONES BY LESON. For the time being available only from Herne Bay. 
All these are suitable for ICOM transceivers and have a PTT switch and a frequency response300-2500Hz. They are NOT fitted with a plug. 

MODEL T YPE BUIL T·IN AMPLIFIER IMPEDANCE PRICE 
TW232 Ceramic Desk mlc with PTT, Lock sw and gain cont. (inc VAT) 

Silver grey finish Compression amp 0-30dB var. < 4·5K £25.00 
DH-218 Moving coi l dynamic. Hand held NONE 5000 £4.99 
DH-233 Moving coil dynamic. Hand held Pre-amp 0-15dB var. < 3·5K £9.00 
CH-229 Ceramic noise cancelling. Hand held Compression amp 0-35dB var. < SK £15.00 
Post and packing 50p in all cases. Gain controls are external in all cases 

QURING THE EVENINGS AND AT WEEKENDS WHEN CALLS ARE CHEAP, WHY NOT USE OUR 
ANSAFONE TO RECORD YOUR REQUESTS FOR DATA, ETC. (02273) 63850 
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South Midlands 
ESTABLISHED 1958-20 YEARS 

YAESUMUSEN 2-YEAR GUARANTEE 
"24-HOUR" SECURICOR SERVICE 

FT901 HAVING EXHAUSTED OUR STOCKS OF SUPERLATIVES LAST MONTH 
SUMMARY OF SPECIFICATIONS SHOULD SUFFICE TO STIMULATE YOUR SALIVA : 

160-10m ( + WWV RX). 12 & 234V (PSU Bulll in). SSS, AM. CW, FSK. & FM (TX & RXJ. 180WPIP, BOWF 1. Ano­
loaue 1 kHl and Olgltal lo 100 Ht. Sensrlive, 11.tV wlth AGC cont.roltod Mosfet RF lo push pull FET RF, Bata.ico 
aclivo mla:er, push pull l.t . amp lo eryst,11;1 fifter Chen nolso blanker. Ove flapplno fillors Olvo contlnuouslyvatleble 
selecllvlty300 Ht lo 2·• kHt and fb.ed 600 Hr, 2·4 JtH1, 6 kHL and 12 kHz<@ 6d8). 60 d8 cross mod. relecUon, 00 
dB dosenalllHUon lmmunity(@ 20kHt otl@ 14 MHz). Audio Peak and sepo.rtite nolch tuning. Nooauve RF fmback 
on 61.C68 loroldal tunod output 11ago(-31 dB 3td order). RF processor, VOX. Curtis ele<:trontc koyor, lune button 
(10 soc. on full powor). PLL VFO with memory for any TX, RX or T/RX fre-quency. Modult1r plug.Jn construction, 
po1moablllty tunlng (tor posstble new b.end ollocations) 25 ~Hz. calibrator, 20d8 swltch11;ble ottenuolor, sldotone 1 

clatlfict, advance noise blan1cer are oll ftaturu ol the FT90t- The 1980's Tr.,nscclvor "vallable trom SMC nowt 
month. Comtng shortly ore the malchlno VHF trannertors ond pllase lock 1001> S)'nlhesized or.ternal VFO with 
scennlno loclllty. ,. The FT7 Mobile or QRP Base Tranceiver 

This ls n 10-80m. transceiver. VFO controlled (to l kHt ticcurtt.cy) Plus crys tal control faclllly. Selectable sidebands. CW, crystal caUbrator 
clarlflor nnd on ~dvnncod noise blonker aro some of the fe&tures pecked Into a cabinet only a tow Inches high, but through 
cnroful design the front panel ram11lns remarkobl:; uncluttered. Designed for a linear 10W. output consuming only a few amps It ollmln(lfot 
30A cti:blc.s trom lhe passenger compnrtmcnt and lho coollng problams ol a massive heat s lnlc. Neod moro power? Fllc:k In a FL 110 
(a 200W PIP llno11r) Installed In any suitable place In -your car. 

THE FT101E complete HF station-Ex-Stock 
The FTt01E. A complcto malns or 12V. DC stttllon conlttlncd In a compact 301b. package, 2&0W, PIP of SS9 (with 
ln·bulll RF spocch procouor) 180W, CW And SOW or AM 10 to 160m (Inc. 10MHt RX). Tho son11tlvc and seloctlve 
(permoabll/ly tuned RF stages and 8 polo crystal nuor) receiver oflers: tt<ireshold edJustablo noise blanhr, 3-Wllch· 
ablo 25 end tOOkHt callbralor, ± 5~ chuifhtr(wlth seporele on/off swi tch). etc .. etc. 
The VFO Is stable and linear (readout to tliiiHz). ox tern al VFO or crystal control can bo seloclod. wllh LEO lndlcato11 
lllumlnolod eccordlnoly. Carrier lovol ls odJu•lablo lor: hme up, AM and for CW operation, whose performance 
with lhe soml brnak- ln ke:ylng, wllh side tono, and lheoptlonal Oller Installed Is of illl hloh order. LI neat and trans· 
vortor p1ovlsJons ere medo wllh sockets for: relay contacts, ALC output, all lnternol HT 1uppllos. low level RF 
heater links and switches. otc .. etc. 

Service manual for FT101 Series £12.00 (No VAT p & p free) 

FRG7 Digital or Analogue 
Tho FRG7 1$ a general coverage solid state rocelvor with speciRcatlons 
unparalleled in ils pri ce range. H uses a Barlow Wadloy Ttipla-mli, drllt 
cancolflno loop for contlnuous, spin-tuned Jnclu1Jvo covorngc of 0·5 co 
30MHt. 

Tho rc-celver Is sensitive (O·SuV tor 10dB, S + NIN (SSS)) ond stable with 
A .M .. SSS and CW modes c.ate1ed for. A 3 position atJdlo fill.er. RF atlonua­
tor, d lal lamp con~orvatron switch, recorder nnd phono sockets are nttod. 
It la mains powered, but should the supply fall, or portable operation bo 
reQulred. B dry cells are automatlcti:llv switched In. 

FRG·7 Analoauo R .. dout £145 ~ VAT SMC COUNTER £50 + VAT 

FRG·7 Digital Readout £119 + VAT 

THE FT301 EX-STOCK IN TOTTON 
Tho new FT301 transceiver range (with options Installed) offers: Full solld stale t2V DC worldng, e•ternal matching 
mains power suppllos with spoa~or, and a_n &J1.lornal VFO nm avallable. Pluo In boards 160· 10m lnSOOkHt segments. 
MSF nnd CB receJ-.e, RF speech processor, noise blanker, front panet con1101fod VOX (with MOX) nnd PPT, soml 
break-In koylng with side tone, clarifier with aepnrato switch, u · x s· X: 131", 25 l<Ht crystal calibrator, Internal 
or extornol soeaker. 

FT301100W Analogue 
FT30tS 1ow Analoouo 

iii1 m·~;.·: -
:-.... ·· ... ·•. ~; : 
; _-. " . - - ~ . ~ 

FP301 AC PSU 12V 
FT30t D 100W Ololtol 

FT301SD 10W Dlaltol 
FP3010 PSU & Clock e1c. 

YC301 
MATCH 
POWER 
METER • FL110 

ALL BAND 
LINEAR 

AMP 

The SMC, full spoclflcatlon, lnlernally mounted coun· 
ler Ceaslly lnstnllod In oxlsllno receJverS) provides: a 
100Hz rendoul (100 fold improvemants), fleshing-+ 
digit (lo Indicat e VFO ovemmge) and adJusta;ble gate 
lime. 

~ · . · . 

• • ""'

0

YO:t 
MONITOR 
TX &RX 

W • SCOPE 

FOR NEW 23 PAGE STOCK LIST, YAESU CATALOGUE, ETC. (A4) SAE OR 30p STAMPS. 
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SOUTH MIDLANDS COMMUNICATIONS LTD. 
OSBORN£ ROAD, TOTTON -~ 
SOUTHAMPTON, 804 4DN ((~~}}) 

Hours of bu1ines.s: 9-5.30; 9 .. 12.30 Saturday '--.... ~.i~f._-""~_.., 

Head Ofpce, Showroom.a 
CablH: A.erlal Southampton 
T elox:m3SI &MCOMM G 
Tel : Totlon(OUll)nDQ llnff) 

EVENINGS-AGENTS-ALL QTf1R 
G!ZUL S!Qurbrldgo (03843) 5917 Brian Kennedy 
GM8DOX 8. of Allon (0788113) 3223 Ian McKachnlo 
GW3TMP Ponb'bodkin (035287) 848 Howuth Jonff 
Gl3WWY Tandt8GH (0763) 8406M M..-.yn Anda<aon 
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Communications 
OF PROFESSIONAL EXPERIENCE 

Ltd~ 
YAESU 

THE NEW FM2015R FROM KYOKUTO DENSHI v 
EX STOCK ONLY £245 + VAT 

FOR VHF MOBILE THE FT227R 

Tho2015 1renscelves acroet 144·1•6 (Rl to 1'i9) MH.t In 5 KHz steps luned by coadal awllch slopped 
at0and9. 

A major feature Is tho 4 channel RAM memory (with an Internal NI Cad back up) whrch may be 
programmed direct l1om the front p1net by slmply dialling fn a fteauency. no tcrtw drivers. no solder· 
Ing Irons, no fuss. Frequencies can ba rtcalled hom the mcmotY ln1tanUy or they may be seanned In 
either ol two modes: searchlno for • vaconl or an occupied channel. 5 aplll (lncludlno + end _ 600 
kHz) for repeater or tJan1ver1., (even Hlpleverter) use. MultJpurpose tone burtt. RIT (cenlre off wUh 
•ctlck'), modular constn.1cUon1, ecnue zero mete r, accessory sod.el. mounUno brac.kel, microphone 
elc. 8't au provided. The aenslllvt receiver It vtiricap 1uned by lhe CC level of the P.L.L. IF'• of 16·9 
MH.r: and •55KH1 provide high lmaoe reJectlon and good shapei factor 2 : 1 at l0d8 U2KHi BW). In 1h1 
transmitter. MOdulallon Is appllod dlrectly to the V.C.0. (for the ultlmato In ndollly), auto power 
conlrol and varlcap tunlng keeps power oulpul const1n1 at band edges ond spufll wa)' down. 

T he new FT227R uaes a 'slnolc knob' luned dlollal 1ynthC11h:or employlno o photoelectrlc sensor for an op• 
t lcal 1v1tom which ellmlnnles both noisy, unro11ablo rot ary 1wllches, ond ctystal tJ9nks. 
Full covoraoe of 2 metres ln 5kHz divisions wit h n ± 6001\Hz ahltl plus a memory lenturewhlch s:iormlts recnll 
ol any ontorod frequency or pnrllcular offset. 
Btloht, laroo, dloltal readout Oives uneaulvocol readout of tho frequency In uso. The re ceiver offora, D·3µV 
(for 20dB S + N/N, 1en111Mty Into a ±6~Hi (at GdB) bnnd width whils t malnlalnlno a remiuktlble lmmunUy lo 
overload t1nd lm11go problems. The20W OC Input 1ron1mltter fea1ure1 HIJlow power cutouts, AFP, lono bur11 
on ttPoatora and an out ot band Inhibition trip etc. 

Fll7R 

FTttlR 

The FT221, complete 2m station-Ex Stock 
The FT221. The mult1mod1 US8, LSB, A M, FM. CW (With s:eml·brea.k In and tide tont), 2m. trans· 
celver ofterlno the choke of phHe loded VFO or 44 crystal channels, 1lmplet or r1peater (IODHz uo 
and down shltl$). wUh unfQUI "doubl1 push" au1o tone bursts. ma1ns ot 12V (3A) optt•llon. eicel· 
lent sele<tivlty SSB 2•4 ... Hz (1•7 : S.F.) or FM 12 kHz. Front panel adfustablo VOX 1nd mlc goln. 11 

calibrator (I MH~ 7 10), 1 11.H.r: readout and llnearity1 sens1Uv1 •quel~h, clttl f'ltr wUh IRT nnd l~T 
wilh ITT (makes F.S.I<. ea1y), 1wltchabl1 " S" and centre 1e10 tuning meter, nolH blanker. nrvlce· 
Jble plug In boards all contained fn 11i.(1•) X s· x 111'", 22 lb. rigid package. 
600 hHz and 1·1 MHz ahlfta ovtr 4 MHz. 

YC221 digital readout unit-Ex Stock £ 72-50 (+ 8% VAT) 
New service manual for the '221 series £8.00 

JA YBEAM 70(4m),144(2m), 432{70)(Cart. £ 1.25) VAT121" HY GAIN HF RANGE (Ca rr. • •Ira) VAT 12!% 
D5/2m 5 over 5 1101 1 .. d .. £12.10 PBM10/2m 10 olo. Paro 
0812m ovor 8 1101 feed £18.20 P8M14J2m 14 olo. P~uo •• 
5XV/2m 5 olo. cronod £1•.20 oeno e o~er e 1101 food • . 
5XY/2m 8 tie. croued £17.70 P8M18{70 18 t it .. Para 
tOXY/2m to ole. crossed . . £23.to MSM'8!70 40 elo. Mulll . .. 
5Y/2m 5 ole. yagl . • £1.as MBM88/70 88 e lo. Mulll .. 
8YJ2m a olt. 1•01 •• £1.IO t2XY/70 12 tie. croncd ... 
10Y/2m tO tit. long yagl . . £ t i.IS • Y/4m ole. )'agl • • 
14Yflm 14 tie. long yaol . • U '-25 PMH/70 2 way he,ne11 
Q412m 4 elo. yogi . • £14.50 PMH2/C Clrc. pholng 
Qtf2m 6 111. Quad • • £11.30 PMH2l2m 2 way hvntll . • 

BAN TEX VHF WHIPS (CnrrlagalOp) VAT 121" 

BGA FG 2m. flbroglou £ 1.75 I B5U i 432 MHt 
701. l 70 MHz flbroglou £4.00 UCL Mid loaded 
144l .j , 145 FG or SS £3.SO TLM Trunk lip mounl 
85 j 145 MHz FG t:l.2!J MB Magnollc boo 
BGA SS 2m. 1/IHt 1tael £8.50 Unwanted bnso deduct 

COAX PLUGS (Po s l andPacklngexltt)VAT8% 

PL259 Standard UHF plug 
UG175 Roducer UR43n& 
UG178 Reducer UR70 
PL259R Fht rtduc•r pluo 
PL25g5 "Solderlesa' UR76 
PL259S " Soldtrltn" UR67 

TELOMASTS 

£0.48 
£0.12 
£0.12 
£M 6 
£0.51 
£0.51 

S023Q 4 holo aecko1 
2SB Back to back lemalo 

Back to back malo 
"T" Adepl (2FIM) 
"T" Adapl (3F) 
Angle IO• (IM + IF) 

HAMTOWERS 

W.55 
U T.70 
£13.'5 
£11.$0 
£11.25 
£25.75 
£21.AO 
£ 11.25 
£5.25 
£4.Y 
£ 8.05 

£5.00 
£11.00 
£5.75 
£1.05 
£0.$0 

£0.40 
£0.to 
£ 1.20 
£1.:J!J 
£1.11 
£0.IO 

BNM 1 : 1 forrllo Balun £12.50 TH2MKlll 10·20m 2 olo. 
103BA IOm 3 t lo. • . £41.50 TH3JNR 10·20m 3 • lo. 
153BA 15m 3 olo. . • £51.15 TH3MKlll 10·20m 3 ole. 
203BA 20m 3 t ie. . • £111.115 TH6DXX 10.20m 6 olo. 
~BA 40m 2 •I•. . . £1Ct.50 HY QUAD 10.20m 2 ole. 
18V 10.80 Load Vari . . • £26.50 DB1015A 10.1Sm hie. • . 
12AVO 10.20m Trop. Verl. £35.50 18AVTIWB f().80m Vtr1 . .• 
14AVQ 1~m Trap. Vert. U l.50 tBHT 1o..aom Vert ••• 

SMC TRAPPED DIPOLES <Poot'5p) VAT 121" 

£104.50 
£108.00 
£149.00 
£179.00 
£11:.00 
£109.50 
£:12.40 

£114.00 

S SOOW P.l.P. 14 SWG. . •• £1t.ll I PSOOW P.l. P. CU/Ttfylt nt 
HPIK P.l.P.14 S WG •• • • Ul.1' braid c/w 75' fffdtr, olc. Ul.75 

MOSLEY TRI-BAND BEAMS {Corrlag1£3.llO) VAT12i " 
TA333olo.200WR.M.S. •• - ·· 1 TA322ole.300WA.M. 
MUSTANG hit . £11U e MUSTANG 2tlo. 1kW 

GEM QUAD FIBREGLASS OUAO (Carriage lll·f.t) VAT 12•% 
G0 3E 2 eltmenl £11t.oo \ G04E 4elemont .. 
G0 3E3elemenl £111.00 CK101 e lo. Conv. kll 

G WHIP HFMOBILE (Cerrlaoo l0p) VAT121" 
Trlbandtr10.20m{+ LF) •• £17.50 I LF40,fl0or1f!O •• •• 
Mulllmoblle 1Gm (+MM) £28.52 MM.40, 80 or1f!O .• .• 
Fl .. lwhlp10m {+ FF) £10,00 Ff15,20,40,80or1f!O •• 
Ba11mount t• hole mount t3.00 T1lescoplcwhlp fotcollt 

TELETOWERS VERSAT OWERS• 

Q:ll.00 
auo 

10' tef11cope heavlty galvanlaed Ex Stock 1n T oUon E.x Stock fo T otton Hew Improved mod1f1. 

~~~d: ~1f~:!~n~l~t.o\IY ' 1"'" Galva.nl1ed tattle• 10' aoe-t1on1. Carrlaoe and rloorno (RKJ e.d11 ~~~~:.;-=~oht. Also 
110 ~0;"0: 

Ctrrloge L2·t1 . .. 11ock VAT 8% Free olondlno wllh climbing •l•P•· 42' £ 1ZUO{RK mi Standard - • £252. .. 
30• as.oo or '43.as c/w rigging Carrloge £3...(20 • •·olocl< a" VAT 57' £174.00{RK £nl Heavy Duty P40 - .oo 
40' £U.50 or LW.IS c/w rigging 30' c/W bue orlllaoa £112.3$ 19' £22A..SO (RK £le) Hoavy Duty P80 ~.to 
so• &U.OO or £:14.SO clw rigging 40' ciw b.t.11 orlllogo, P.O.A 101 ' £30UCl (RK £79) NOTE LOW PRICES 
• Telt1coplc(20' sccllons) with lull tnllno fecllllles allow• for 111y antenne maintenance and ar1orallon1. Tho r1l1llYely low unll weight and suporlordoslon ot oround 
po1l ellow1 e11y and cheap lnstallatlon often without roaort toconcrote. -*I?._ 

S. M.C. (Jack Tweedy) LTD 
Roger Balneo, GlYBO 
n Chai.worth Rd, 
Ch .. tOrftold, Derby 
C hoolorftold (OZA8) Ufa -.s T utt-Sa t 
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S.M.C. NORTHERN BRANCH 
Colin Thomu G3PSM 
Tht Chamb1t1, No. :S The Puadt 
North Lorne, Hoadlnoloy, Lttdo 
Toi: Lotdo (0532) 782325 
Open Wpm Tu11·S1turd1.Y. Mpm Thura. 

8.M.C. (Jack Tweedy) LTD 
Jack Tweedy, 03ZY 
Ham Shack, Rou ghto n Lant, 
Woo<lha ll Spa, Line a 
Woodha .11 Spo, (0529) ~ 
11-5 Tuoo- Sat <+ a ppl) 
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WATERS & STANTON 
TELEPHONE HOCKLEY (03 704) 6835 (2 LINES) 

MULTI-SOOD 
24 WATTS FM 

144-148MHz 

AUTOMATIC TUNING 

NON-VOLATILE MEMORY 

Horo's FOK's In.lest conlrlbutlon to tho dlglt31 synthesized revolution. The FOK 
Multl 8000. 25 watts ol dynamic power to cut through the ORM and get to places 
other rigs can't reach! 

Tho 8000 covers all channels t« to 148MHz In SkHz sooments .and t here Is no 
guessing what troquency you are transmllllng or rccel vlng on. The btlght LEO 
display 11/ways gives a t ruo frequency readout. Wo won't bore you with meaningless 
comparison tabt"s slanted nt the rio lhe ad ... ctllser Is lrylng to sell. Instead we'll 
give you tho fa.els and lot you Judge for yourselll 

If you wanl to lransmit on 145•SO vou simpl' dlM 145·SO. No confusion, no channol 
numbers (C.8. operators may tlnd this difficult!) Just lhe plain frequency readoul , 
It may be old fashioned, but try wriUng 520 under the fteauency column of your loo 
book ond sec whal commonts tho MPT have 10 mokel Fot reptntter opera1 ion $Imply 
switch to 600kHz and dial up the repenter oulput frnQuencv-1.e. sel rlo to 145·750. 
Reverso repeater? All you need Is lhe nick o( a switch from 600kH1 lo + 600kHz. 

Multi-2700 Mk II 

There are two typ.es of all-mode 2·mctro rigs on the market-the budgel rig with Its 
no nonsense bare essenllels and lho deluicc rig wilh lls '"""Y ox1tas that mako 
operotlng thi\l much more pleasurable. Without doubts the Multl-2700 falls Into lhe 
IDtter clast:lncatlon but Al a pri ce that Is remrululbly low compared wi th Us corn· 
petllo~s-tn tact It i s ttue to say thal II we charged you for nll lhe eiclras tho price 
would be prohlblHve. If you wanl the full story on lhe Mulll·2700 simply send a 7p 
s tamp tor the 4 paoe brochure. Bui here listed are l ust a lew ol Its features: 144·t46 
MH1 (1'3·149MH1 on Receive) 16 wntts outpul, vox. IRT. APC, speech con1pressor. 
dual VFO con1rol. VCO, s~ntheslzed channel &witching or analogue vfo, high/ low 
power. FMISSB/CW(AM/ nol'se blanker, varlnbte AGC, pre-amp. OSCAR receiver 
converter, 230 't'Olls AC/ 12 ..-olls DC. LEO rcadoul, RF oaln control, separato FM/ 
SSB microphone gains, ALC. variable compression, aollvox, variablo delay, 
IOOkH1 calibrator, squelch. plus or minus 600kH1 ropeater shllt. 1-6MHi: repeater 
shift, microphone, cables, Enollsh manu:tl :and oven 11 loo·bookl 

In tho past 12 months lhe Yen has rlson by no l ess lhM 23% against Sterlfna and 
yet the pri ce of the Mul11·2700 still rnmnlns et £489. The mornl must be buy now­
there arc some price Increases round lhc cornor ! 

lmmedlalelythe display changes 10 145·150 and you arc moni toring the inpul channe l 
-.ond what happens when you press lho T,; bu llon ?-yes you've g uessed lt­
displfl.y reads 145·750. Slmple, slu1Jghtforward and loglcnl . 

So what about all l tils luu over knob twlddllngl On the Mulll·800D you don 't have 
to. Tuning Is automatic. There is a manunl position followed by lhree speeds ol 
elect1onlc lunlng. You can literally QSV ftom 144 to 146 In a second or so, or alter­
nntlvely ta~e a lelsurel t stroll ~Cross 1ho band at "'ppro1c. 10kHt per second. A nd to 
asslsl 1uning an audib1 e bleep Is emitted e..-ery time n tOOkH t poinl is passed, I his 
Is particularly helpful w hen uslno lhe flt.it OSY 1unlno fate. Oh yes. and 1he tone· 
burs! ls aulomnllc but con be swilched oul by a lron1 panol con1rol. likewise lho 
power oulput Is con1inuously ..-arlabla from 1-2S wolts via a fronl pa.nel conlrol. 
Fina.II';', the Multl.a.OQO retains lls nu?rnoty even when switched off! 

PRICE £239 Inc vat & d elivery 

REMOTE-CONTROL DIS Pl.AV £15 Inc vat & delivery 

If evor you needed an e'Xcusc 10 pu1chuo a 2·metre rig for thC> ear here I t Is. Wo've 
managed to negotiate .n special deal with our foctory In Jnp:ln. The rnsult? ••• 
£1-'9's worth of englnocrlno that even em3zcs lhe mos1 crilical purchaser fot Its 
sheer vnlue and pedorn1anco. If you stlll need convencing U1on thumb through some 
of the past couple of years' advertising to see when a2amcttc FM fig could bo bouoht 
lor less than £1501 The l atest fsctory frc5h shfpmonl ht:'s just ;utlved so hete' s your 
chance to make lhe blooesl sO\vtno of 1978! And here's a predicllo n 100: nlany ol 
you wl ll look back nl t his advertisement In a tow months' lime and b e o lad you 
purchased your rig al such an Incredibly low price-Just 11 few wlll roorc l thoy 
hesllated and found the price hnd rlsenl 

So what do you get for £149?-!2 wetls f M, 25 channel capnblllty (SO, S20. R3, R4, 
RS. R6, R7 filled) 2 pr/otity channels, truo s and R channel readoul , ch~nnels fitted 
i ndlca1cd light , Automatlc protection circuit. microphorie, Quick release 
mobile mount, DC power le-ad. hetdwaro etc .. a 12 months' guar11n1eet and lree 
delivery (channels 521122123 avalleblo ot £7.SO Inc. VAT) 

OTHER MODELS IN S TOCK: 2m Multi-II Auto-scan £ t99.68 (fitted 10ch). 70cm U-11 £2t 9 (2ch), £249 (10ch) 
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ELECTRONICS FAST 
MAIL ORDER 

SERVICE TELEX 897406 

Den Tron 160-IOm 1000W PEP 

£695 inc vat. 
* ALC ci rcuit to prevent overloading * 160 thru 10 metres * 1000 watts DC Input on CW, RTTY or SSTV Continuous Duty * Variable forced air cooling system * Soll-contained continuous duty power supply * Two EIMAC 8875 external anode ceramic/metal triodes 

operating in grounded grid * Covers MARS frequencies without modifications * 50 ohm input and output impedance * Built-In RF wattmeler 
Den Tron Radio has packed all the features a * mv or 234V AC 50-60 hz * Third order distortion down at least 30 db 
linear amplifier is supposed to have into their * Frequepcy range: 1·sMHz (1·8·2·5) 3-SMHz (3·4-4·6) 7MHz 

MLA 2500 A H h k •t t II (6.0-9.0) 14MHz (11 ·0-16·0) 
new - . ny am w o wor s 1 can e 21MHz c16·0-22·0l 28MHz (28.0-ao.01 
you that the MLA-2500 really was built to make * 40 watts drive for 1 KW DC input . * Rack mounting kil available (standard 19• rack) 
amateur radio more fun. * Size: sr H x 14· w x 14· D. Welght:' 47 lbs. 

DENTRON 160·10M 3KW TUNERS ALSO AVAILABLE. 

PROMPT DELIVERY JUST PART OF OUR STOCK FRIENDLY ADVICE 

JAY BEAM VHF/UHF ANTENNAS 
4M ANTENNAS 
4Y/4M 4 el. yaol 
PMH~/•M 2 way harness •• 

2M ANTENNAS 
C5/'2M 5d8 collnC!ar 
5Y/2M 5 el y1ol 
8Yf2M 8 el. y1gl 
10Y/2M 10 el. yaol • 
PBM 10,2M parabenm 
PBMU 2M parebHm 
5XY/2M S ti. a•d Y•OI 
8XY/2M 8 el • •d yagl 
10XVJ2M 8 el •'d yogi 
PMHl2C Clrcul1r harness 
0 '12M 4 el. quad 
0612M 6 t i . Quad •• 
OS12M ol &IOI 
0812M ol s lot 
SVMK 2M vertical slot kit 
UGP/:2M oround plane •• 
H0111M halo hoad 
HMJ2M halo+ n1est •• 
PMH2J2M 2·wty harness •. 
PHH4/2M 4·wa)' harnen •• 

70Cm. ANTENNAS 
oanocm. a el. slot 
PBM tlf10cm. Parabeam .. 
M8M41170cm. Mu1tlbum 
M8M88170cm. M ulllbeam 
12XY/l0cm. 12 •I. •Id Y•ol 
PMH2/l0cm. harness 
PMH4/10cm. harness • , 
C1{10cm. BdB collnear •. 

1• MHr ANTENNAS 
015/12111 Yaol 

£12.65 (f.2'00) 
.£8.35 (lSp) 

oo.ts cn-oo> 
£7.70 (£1•00) 

£10.00 (£1-00) 
£21.:12 (£1•50) 
£25.37 (£1 ·50) 
£31.11 (£2-00) 
£15.tl (£1 ·50) 
£1U1 (£2-00) 
U..33 (£2-00) 
£5.00 (50p) 

£11.31 (£1·50) 
£21.71 (£2-00) 
£13.61 (£1·50) 
£18.22 u:1 •50) 
£3.83 (£1110) 
£7.03 (£1•00) 
£3.26 (75p) 
£3.aa ciso> 
.£8.80 (l5p) 

£ 16.34 (£1-00) 

£1U7 (£1·50) 
£11.56 (£1·50) 
W.65 (£2-00) 
£21.17 (£2-00) 
£29.70 (£2-00) 
£5.IO ( 50p) 

£11.21 (£1 -00) 
£3t.37 (£2-00) 

CHIMNEY l(IT 
OL laahlno kit (Heavy dut:1l 

WALL BRACl(ETS 
W6 6~ wall brackol 
W2r Wi'.11 bracket • • 
W24H 0 21 • wa1 I brac~el •• 

STATION ACCESSORIES 
Shure 201 hand mic SOK •• 
Shure ' " dulil m1c 50l<. •• 
Shute 526T desk mlc vtrlable •. 
Yatsu 844 des~ mic SOK • • 
Yattu 846 hand mlc SOK •. 
FOK hand mic 600 ohms •• 
EK1$1 ti,cyer •• 
M M202G boom mic 
Slnole swr meter • • 
Twin swr meter 

.£8.20 (£1 ·50) 

£2.51 (£1 ·00) 
£10.15 (£~-00) 
£14.SI (.£2·00) 

£11.25 (50p) 
£25.50 (75p) 
£31.00 (7Sp) 
£20.25 (75p) 

75 ohm UHF cable • • 
50 ohm UR:.t3 cable 
50 ohm UR67 cable 
.300 ohm lwln feeder 
5 coro rolator cable 
8 core rot~lor coble 

.£8.U (75p) 

.£8.U (75p) 
at.ts (75o> 
£1t.ts (50p) 
£t.50 (50p) 

£12.50 (50p) 

l 
Max. 18 p .m. 
£2.50 18 p.n>. 
Cl'lrr. 40p.m. 
any D p,m. 
qui:i.n111Y 22 p,m. 

35 p ,m. 

MASTS 
SPM 16tt. Porto.bte mast •. 
PME .Cit. mast extension •• 

AHll. 61n. ' W .. } Mu. 
AS Sit. "" 11n £2.SO 
At tit. c 1fln can. 
A 10 101t. 2in. any 
A 12 12ft. v 2in. quantity 

HF BEA MS 
Hy.gain TH3 Mk . 3 10-20 .• 
Hy-gain TH3 JR 10-20 
Motfoy TA33 H i gh l)OWet 10--20 

.£8.91 (£1 •50) 
£ 1.62 (£1-00) 
£2.M (£1-00) 
£2.00 (£I -00) 
£5.SS (£1·50) 
£1.:tl (.£2-00) 

£11.1% (£2-00) 

£1f7.00 (£3-00) 
£1tl.SO (£3·00) 
£110.00 (£3-00) 

HF VERTICALS 
Hy.gain 12 AVO 10·20 
Hy-oaln u AVQ 10.40 
Hy·gain 18 A VT/WB tO...SO 

ROT A TORS 
COE AR30 •. 
COE AR40 .• 
COE C044 .• 
COE HAM-2 
STOLLE2010 
STDLU2030 
9SO'l Channel M1tter 
KR400 Kenpro heavy dutY 

VHF MOBILE ANTENNAS 
Jaybeam T AS Si8ch 2m • •• 
J aybHm US 70c;m. 
8 antex f wove 2m. . • • • 
Bantex S/8ch wave 2m. 
B"'ntex 5/8th w_.vo 10Cm • •• 
ASP2Q I .. Wt\VO 

ASP2009 f WlllVO 

ASP&n l de lu•o •• 
ASP Mng. bnso , • 
ASP Bool mount • • , • 

COMPACT HF A NTENNAS 
HO·I Mlnl-benm 10·20 
C4 vertl~I 10.'20 •• 
EL40X dipole 80-40 

STOP PRESS 

£31.13 (£1-50) 
£58.1t (£1-!0) 
.£81.(5 (£1 ·50) 

£44.12 (£1·25) 
£53.43 (£1·25) 

£106.17 (£1·50) 
£145.11 (.£2-00) 
£41.13 (£1-25) 
£54.00 (£1-25) 
us.oo (£1-50) °'·'° (.£2-00) 

£13.05 (£1·00) 
£11.10 (£1-00) 
£3.13 (50p) 
a.is cc 1 ·00> 
£5.62 (50p) 
£2.ts (£1 ·00) 
£7.15 (£1-50) 

£1U5 (£1·50) 
a.so (7Sp) 
£3.50 (50p) 

£84.33 ( £2·00) 
UU5 (£1-50) 
£21.00 (75p) 

MORE NAG 500W 2M LINEARS ON THEIR 
WAY IMPORTED DIRECT BY US. GET YOUR 
ORDER IN NOW. DELIVERY EXPECTED 
MARCH 

MAIL ORDER & HEAD OFFICE: HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY. ESSEX. TEL. 03-704 6835 (2 llnes) 

m ALLPRICESINCLUOEVAT CARRIAGE CHARGES IN BRACKETS ~ 
AGENTS-G3XTX J.R. Elocltontc1, 196 Collier Row Lane, Romlord, E11ex. Tel. Romford (0708) 68956. 

GM3GRX Eric Simpson, 6 Orossle Roe.d, FoUctrk, Stlrllno1hlro. Tel. 032•·2«28 

MONDAY TO SATURDAY 9 A.M. TO 5.30 P.M. EARLY CLOSING WEDNESDAY 
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The LATEST 
and 

GREATEST from 

FTtOIDM 

\lfil 
YAESU v 

Wutctn INTRooucToRv PRICE 
ONLY £842.62 J~~ 

All-band, all-mode (inc. FM) HF transceiver. Variable IF 
passband; rejection tuning; built-in keyer; memory facility 
and many other first-class features. Write or phone for 
details. 

1978 YAESU PRICE LIST from Wc1lc1n FREE SECURICO R DELIVERY 
VAT NOT INCLU DED 

FT101E 
FT101EE 
FT101EX 
FL2100B 
FV101B 
SP101B 
SP101PB .. 

' Y0100 
FT200 
FP200 
FV200 
FTI .. 

. . 479 

.. 469 

.. 435 

.. 289 
• . 73 
.. 15 
. • 38 
•• 149 
.. 299 
.. 65 
.. 73 
.. 299 

•Thetollems - VATS %. others 121% 

FT3010 
FT301SO •• 
FT301 
FT301S 
FP3010 
FP301 
FV301 
SP120 
FL110 

'Y0301 
LL301 •• 
301 Relay bo• 
FC301 

. . 639 

.. 495 
•• 539 
• . 399 
. . 145 
.. 89 
•. 73 
. • 15 
.. 119 
.. 152 
.. 28 
.. 9 
. • 95 

FRG-7 .. 
FR1010. Dig , 
FR1010 
FR101S. Dig . 
FR101S 
FL101 
FL101RF 
FT227R 
FT221R 
FT223 
FTV2SO 
FT9010 
FT901DE •• 

.. 155 

. . 525 
•. 449 
.. ·~9 
.. 355 
.. 395 
• • 429 
• • 189 
• . 399 
. . 149 
. . 165 
. . 699 
. . 699 

FT901SD •• 
FT9010M •• 

"YCSOOE 
"YCSOOS 
'YC500J 
"YP150 
YC601 
YC221 

' OTR24 
YD844 
YD846 
YHSS .. 

•. 6 79 
.. 799 
. . 269 
. . 209 

.. ''9 

.. 45 

.• , 15 

.. 73 
14 

• • 17 
.• 7 
.. 8 

S TOP PRES S I Improvement in exchange rate reduces those prices by approx. 9%. Phone/write for exact prices and delivery. 

TRY "SEVENTY" ·in "SEVENTY EIGHT" 
with the 

·wc1tc1n 70TV 432MHz TRANSVERTER 
We have designed and built the 70TV up to a high standard. Not down to a 
price! Don't buy a 70TV if you're looking for a cheap unit. 

BUT if you want to hear signals that some others can't ... the 70TV is 
the answer! 
* Fully stabilised AC and DC PSU 
* Full 10W. R.M.S. output 

* Double conversion to minimise spurious outputs 
* Noise figure 2·5dB typical 
* Built-in 28MHz attenuator 30:1 
* Built-in relays 
* Matches Yaesu slyling 
* Wtthstands infinity mismatch 
* All units aligned on Hewlett-Packard Spectrum Analyser 
* Can be driven by most 28MH.z Transceivers 

Ex-Stock Now-ONLY £178.87 ~"ti 
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· Elczct1onic1 <uH> ud 
. . ·' 

W e at WMcfft are proud to present • •• • 

THE WORLD'S MOST PROFESSIONAL 
SSB AMATEUR RADIO TRANSCEIVER 

T he STONER 

model 

PRO 80-10 

SAE for fu ll details 

*MORE THAN 40000 CHANNELS (100 Hz) 80 to 10 metres 
Inclusive, also WWV (10MHz) 

* EXCEPTIONAL TALK POWER 200w PEP input /RF speech 
processing * ELECTRONIC PLL TUNING No moving parts * BROADBAND TECHNIQUES No lune-up requi red 

* DIGIT AL FREQUENCY DISPLAY Absolute frequency * ARMCHAIR OPERATING COMFORT T une up/down con­
trolled from microphone accuracy 

IF YOU WANT THE LAST WORD IN AMATEUR RADIO-HERE IT IS! 

Wculc1n su1LD1NG BLOCKS tor t he coMPLETE STATION 
WESTERN "' NEW - WESTERN "' SOLE EUROPEAN 

Gl Gl 

~ AGENTS FOR -le 
c ASW-1 n 
0 PM2001 VHF watt meter 50-1SOMHz n 

0 EMOTO 5 way antenna > > )( 
)( antenna motors switch n reads PEP and RMS PM2000 for HF n > ., > 

£9.50 Inc. post & VAT ,.. £52.92 inc. VAT £48.60 Inc. VAT ~ SAE brings DETAILS ,. 

ALSO AN INEXPENSIVE RANGE OF COAXIAL FITTINGS (Plugs - Sockets - Adapters) 

WESTERN TRAPS and BALUNS ... WESTERN TRIBANDER 

AT-40 BA-1 ~ DX SERIES ANTENNAS 
7MHz TRAPS for 1 : 1 BALUN, 50/75 ohms 

MUL Tl BAND DIPOLES FOR DIPOLES or BEAMS 

£6.18 pr. inc. post & VAT £6.18 ea. inc. post & VAT 

0 
;; 
~ ,. 
"' 

FINE PERFORMANCE at LOW PRICES 
DX31 ·Dipole £39.37 DX33 - 3-a/c beam £84.37 
DX32 - 2-d/c beam £61.87 DX34 - 4-d/c beam £111·.37 

A ll inc. VAT 

PAYMENT: Cash or cheque, ACCESS (Mastercharge), VISA (Barclaycard), GIRO TRANSFER (A/ c 288 6154) 
DINERS CLUB. HP and Credit Sale arranged 

* * * SENO SAE FOR CURRENT SECONO HAND/SPECIAL OFFER LISTS * * * 
Wcltcm ElcctfOfticl (UH) Ud 
HEAD OFFICE (All Mail/Enquiries) 

FAIRFIELD EST ATE 
LOUTH, LINCS, Lf1111 OJH 
Tel. Louth (0507) 495516 

RADIO COMMUNICATION February 1978 

OurA01nt1 
South1rn : Alan Paxton, 04812. Southampton, Hanis 

(0703) !112112 
Scotland: Al1n C1m•ron. GM30GJ, At lo a (02St) 2t41S3 
N. lr1tand: Lea Ly1ke, Gl3CDF, N1wlownarda (Oi.47) 812.4'49 

Open ing houri: 
LOUTH :1.12: 1· Spm M on·Frl. By appointment Sat 1·12. 
LEICESTER: May't H l·FI, Churchaate (Tel : 0533---51662) 

Mon· Sat Mpm: closed T hur. 
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T RANS MITTING 

EQUIPMENT 

SOLD ONLY T O 

LICENSED 

A MATEURS 

YAESU MUSEN 
FT301 T/Rx 1-11-30 100W t2v. 
FT30tD Dlgltot Readout '301 
FT302S IOW PEP '30t 
FV301 External V FO 
FP30t PSU/Speaker 
FP301D FP30t + Clock ldent 
FT200B T /Rx 3·5-30 
FP200B AC PSU/Speakor 
FRG7 Rx 5·30 Cont. AC/ DC 
FT22t/ R T/ Rx 2m. "All Mode." 
FT223 T/ Rx 2m. FM 23 chnl. 12v. 
FT227/ R T/Rx 2m. 
FR10100 Digital readout "0" 
SP101 B Edernal s pceker 
FLtOI Tx Hl-30MHz 230v. 
Fl.2100B Linear 1·2 KW PIP 
FTtOtEE T/Rx 1·8·30 AC/DC 
FVtOt B External VFO 
YC60t Olg. Display 101 and 401 
YC301 Monitor scope 
Y0100 Monllor 2 tone osc. 
YP150 Dummy load/wattmeler 
FFSOOX Low pass niter 
QRT24 World limo c lock 
Y08415 Hand mlc. 
FRtOtS Rx 1-8-30. t2/240Y. 
FT10tD Do Luxo "S" BC FM 
FRtOtSO Olultal readout "S" 
FT2 Auto T/Ri 2m. FM Auto Scan 
Sig SOR T/ Rx 2m. FM80 x 25kHt 

12V. 
FTV250 Transverler 2m. 12J230V. 
YOM4 Deak microphone 
YH55 Headset 

Credit 
facilities 
available 

Part 
exchange 
welcome 

J AYBEAM 
OS/2m 5 overs slot feed 
08/2m over 8 slol feed 
5XYf2m 5 element ctossed 
5XY/2m 6 olctmcnt crossed 
10XY/2m10 element crossed 
5YJ2m 5 olcment yagl 
8Y/2m 8 clement Yagi 
10Y/2m 10 ele long yag1 
14YJ2m ele long >'401 
Q4/2m otement yagl 
06/2m 6 etemenl quad 

P8M10f2m IO el e Pnra 
PBM14(2m 14 ele Pera 
08{70 8 overs slot taod 
PBM1ano 18ele Pera 
MBM4817046 ele Mu lti 
MBM88/7088 ele Multi 
12XY/70 12 el ement crossed 
4YJ4m element yaol 
PMH2/70 2 way hatness 
PMH2/C Clrc, phasing 
PMH2/2m 2 way harneu 

HY-GAIN ANTEN NA S 
t2AVO I0-20m.vertlcnl2kW. 

Inc. Carr. & VAT 
uuo 
£55.60 
£75.110 

£108.00 
£US.OO 
£13.50 

14AVQ 10·'40m. vertrcol 2kW 
18AVT/ W810-80m. vertlcnl 2kW .. 
TH3JNR I0-30m. yagl 600W. 
TH3Mk3 10-20m. yaol 2kW . . 
BN86balun2kW. 

CUSH CRAFT 
Ringo Ranger gain ARX 6dB (over*> ultfa low angle radiati on, 
excellent 50 ohm match. Usu 3 x l i\ In phase and ii\ s tub. 
145MHz version approx. 9ft 6"' (& 111bs). 432MHz npprox 3' s· 
ARX2 Ringo Ranger H5MHz ARX450 Ringo Ranoer432.MHz 
AR23dB Ringo Vert ABW1«2m Big Wh .. I 
AR25 QRO AR2 ABWt2S A BW homess 
CXtOOO 29MHz Ringo ASQ1 2m SQualo 

BAN TEX 
VHF WHIPS (Carriage 90p) VAT 12!% 
BGA FG 2m flbreglaas £8.75 
70i, i 70MHz fibr99less £4,00 
t«l, l 145 FG or SS .. £3,50 
BS! t45MHz GF £8.35 
BGASS2m.a/lenateel .. U.50 
BSU l432MHt £5.00 
UCL Mid loaded .. a.oo 
TLM Trunk llp moun1 £5.75 
MBMnonetlcba.H .• .. • . .• . • ti.SO 

Unwanted base deduc1 £0.50 

ROTATORS Inc. Carr. & VAT 
AR30 antonnn rotator 
AR40antenna rotator 
CDiM antenna rotator 
Ham II antenna rotator 
CO bearlno 
Stolle 2010 antenna rotator •• 
Stolle 2030antenna rotator • • 
Stolte allonment bearing •• 

£44.40 
£51.70 
£108.~l 
£145.00 

£4.21 
£48.50 
£51.05 
J£t1.25 

MICROWAVE MODULES Cry stal Filter Range 

Opposite South Harrow Tube and Bus stations 

N.E.C. 
SERVICES 
194A Northolt Road 
South Harrow, Middx 
England. Tel: 01-864 1166 

YAESU v 
NOW LONDON AND 

HOME COUNTIES 
DISTRIBUTOR FOR 

N EC EQUIPMENT 
STOCKS HELD: 

PA RTICULARLY CQ110E 
£725.00 Inc VAT. 

SST A NTENNA TUNERS 

MAGNUS HAM KEYS 

Overhauls, Realignments ond Repairs of most eQulpment under 
lhe caro or G3JXC 

* * * Guaranteed dellve~ In 36 hours anywhere on UK malnlolnd. 
Poat Items oxcluded. 

* * * London- Phone before 2 p.m. we'fl dellver same day. 

* * * Good u1Bd Rigs and Receivers always In slock. 

Just telephone y our card number or send 
y our cheque w ith order. 

01 -8641166 c 
MISCELLANEOUS 

MMC432/" 70cm. Converter, 14, 18, 28.1iMMHz IF (Carriage paid, VAT 12!%) (inc. Carriage) MMC43~/51 70 cm. Converter. 51MH1 IF for TV 
MMY432/ .. 70 cm. Tranaverter. 28 or 50MHz. 10W 

YF30F350 350H• FTtOt CW pl £11.00 1WS 1501 In5out £11.75 + 8% VAT MMT432!1« 70 cm. Tranaverter Obie convsn. 10W 
MMC1296/••• 23cm. Converter. 28 or SO or 144MHz YF30H350 SSOHz FT101 CW8pl £20.75 

TWS2202 In 4 out £1t.75 + 8% VAT 
MMVt296 23cm. Trlplervarector. 3fJW Input YF30F600 600Hz FTtot CW&pl £11.00 

MMDOSO Freq. count{lr miniature 50MHz 12V YF30H12 12kHz FTtOt FM8pl £20.75 Trap Dipoles 11)..SO Metros 500 W att$ PIP 14 aw o 

MMDOS0/500 As tho 050 bul to 500MH1 YFOOH600 600Hz 9MHz CW Bpi £11.00 £tt.4G + 12t% VAT 

MMDSOOP Olvlde by 10. 12V. HV. pp output YFOOFN NkHz 9MHz SSB&pl £1&.00 
1kW PIP 14 awg £.22.:10 + 12i% VAT 

500MHz 
YF90H12 12kHz 9MHt FM8pl £11.00 

MMA70 4M Preamp. Two isolated outputs YF107H600 600Ht 10•7MHt CW 8pl £11.00 JO 110power, VSWA, f ield Strength Meter U.00 + 
MMC70/ .. 4M Converter.4i, 14.18,28MHz: IF YF107H2'4 NkHt 10·7MHtSSB Bpi £11.00 8%VAT 

MMC70/" / LO •M Conv. :IS.SOMHt IF with LOoul 
YF107H12 12kHz: 10·7MHzFM8pl £tl.OO SWRSO SWRJPowerTwln Meters £1t.50 + 8% VAT 

MAA144 2M Preamp. Two Isolated outputs Carrier cryatale (9or10·7MHz) HCf8/U ea. £2 

MMCt«/•• 2m Converter. 12, 14, 18, 24MHz IF YF30FC1 350Ht &polo £tl.OO ODR 123 240 AC 12V. Power supply 3 amps (5 amps 

MMC!«/" 2M CoMerter, 2or4MHz:JF Obleconv. YF30HCt 350Hz &polo £20.7$ 
Peak) £tz.50 + 8%VAT 

MMCl«/ 0 0 /LO 2M Conv. 28 or 50MHz IF rnW LO out YF30FCW 600Hz &pole £18.00 CO-AX Sllder Switches TWS 120 I In 2 out £5.50 + 
MMTt«/•• 2m Transverter. 28 or SOMHz 10W out YF30Ft2 12kHz &polo £11.00 8%VAT 

108 RADIO COMMUNICATION February 1978 



NEW 11 Active Receiving Antenna 
MODEL AD170 

A COMPACT INDOOR ACTIVE DIPOLE FOR 60k Hz TO 70MHz 
Continuing our policy of constructive innovation we 
are proud to introduce w hat we think is the first 
broadband acti ve dipole antenna at a price which 
pu ts i t w it hin easy reach of the Radio A mateur or 
short wave l istener. 
T h e D atong Active A ntenna is designed for i ndoor 
mounting only but in all electrical respects it is in t h e 

FREQUENCY-AGILE AUDIO FILTER 
MODEL FL1 

A versallla bandpass or band .. 
reject niter with fully varlable 
bandwidth and centre frequency 
plu1 unique aearch/lock/track 
c:apablllty for a utomatic removal 
of hotorodyne whlstloa. Improves 
rocopllon of CW, RTTY, and 
SSS. Connects between receiver 
•nd 1oudspoaker. 

same league as the active antennas t h e profes­
si onals use, and for which they pay p rices com­
parable to a complete amateur bands transcei ver. 
T he same performance advantages w h ich make 
acti ve anten nas attractive to professionals make 
Model A D170 especially attracti ve to the amateur. 
They i nc l ude: 

* Ultra broadband coverage from 60kHz to 70MHz. * Ideal for remote mounting (eg. loft or attic) since no tuning 
adjustments are required. * Only 3 metres long yet signal-to-noise ratios in the LF and 
HF ranges are comparable l o those from much larger 
conventional antennas. * Uniform sensi tiv ity over the full frequency range minimizes 
receiver intermodulati on effect s. * Balanced dipole con figuration gives choice of polarization 
plus useful directivity and eliminates dependence on 
ground plane or earth connection. * No need for expensive accessories such as antenna tuner 
units or matching units. 

Although active antennas give lower signal strengths than large 
conventional antennas, received noise levels are also lower and 
therefo re s ignal-to-noise ratios are comparable when used 
with modern sensitive receivers. 
Model Aono is supplied fitted with PL259 output plug and 
complete with the accessories shown in the Illustration, ie. 
Interface unit, head unit, 4 metre coaxial connecting cable (ex­
tendable if necessary), two 1 ·5 metre dipole elements, spare jack 
plug. A separate DC power supply is required (12V at 80mA) 
and this plugs into the Interface box and feeds the antenna via 
the coaxial cab le. A suitable mains power unit Is our new Model 
MPU described below (see special package price below). 

R.F. SPEECH CLIPPER 
MODEL RFC 

UP-CONVERTER MODEL UC/1 Adds full roccivlno CO'ICJage from 90kHz to 30MHz to 
0:11lsli ng recofvo1s or trans colvors tuning :28·29MHt or 
1.u.111sMHz. Tht> full rnnoe Is coYored in thl tt)' tMHt 
wide synl heslz.er controlled seomenls. A lso worh as 
n lwo·metre converter. Connects belwOGn receivet and 
anl(lnna. 

Proc• HH •Petch .. a SSB 
alanal at 60kHz to lncrea1t1 
lt1 tallo ot average to peak 
levol1 without adding ho.r­
monlc dl1tortlon. Improves 
talk power of SSB. FM, and 
AM tran1mlttor1 without In• 
creaalno the peak trana­
mltted power. Connects 
between mlcrophono and 
tran1mltter. (See artlclea b)' 
Or. 0 . A. Tong, WlreleH 
World Fob. 1975, N-a2 ond 

oc1. 1976, n-a1). 

PRICES (NOT INCLUDING V AT): 
AD170 £29.50, MPU and MPU11 £5.50, 
ADl70 -r M PU or MPU/1 special package 
price £33.00, FL1 £53.00, UC/1 £105.00, 
R FC £40.00, RFC/M £21.50. (PCB version 
o f RFC) 

MAINS POWER UNITS MODELS MPU & MPU/1 
Good Quallty malns adaptors de.signed and ml'lde In Hie U.K. specillcalJy for use 
With our producrs. 
The unstabllltrnd output Is suitable 101 Model s FL1, A0170, and uc.1 when uslno 
240V AC mnfns, a.nd for FL 1 and A0170 when using 220V AC mains. 
MPU has n bul lt·1n 13 amp l uaod me.ins pluo whlle MPU/1 has an 18 rneh lono mains 
lead . 
W hen otdorl no s>lel!SO specify whe1t1er outpul plug Is reQulted 10 sui t FU, A0170, 
or UCH. 

All prices are subject to VAT at 12+%. Prices include delivery within U.K. More data on any product plus 
complete price list showing accessory leads etc., available on request. 

DATONG ELECTRONICS LIMITED 
Spence Miiis, Mill Lane, Bramley , Leeds LSt 3 3HE. T el : Pudsey (0532) 552461. 
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LEE ELECTRONICS LTD 
EST A BLISHED FOR MORE THAN TWO DECADES 

01-723 5521 CLOSED THURSDAYS G8JVL 
400 EDGWARE ROAD, PADDINGTON, W .2 

LONDON'S LARGEST S T OCKIS T S OF YAESU • A N TENNA 
SPECIALIS TS • S T A NDARD • I COM • B A NTEX 

• JAYBEAM. REV C O . Q M70 . AT LAS . ETC 

FRG-7-DIGITAL DISPLAY 
Yos. Tho world famous FA:G·7 ts now ovaflablo with digitol re_.d. ou1 fllted by Lee Elcc-

ttonics in placo of kHz dlnl •• .. . • Special Price £110 +- VAT 
Fo' cuslomofs who already own FRG·7's we con supply the digital 'ead-oul complete wit h 

inslalla1lon lnslructlons £37.00 f- VAT 
FRG7 Diol rol £180 FRG7 wllh onalooue d ial £145.00 

10fB / F FRG7 DIGITAL £180 FR7 PeJspex cover as illuslrntcd £3.50 All plus 121% V AT 

YAESU MUSEN PRICES ALL AVAILABLE FOR IMMEDIATE DELIVERY 
FT301 T/RX 1·8·30. 100W 12V 
FT301D Dlollot Readout '301 
FV301 Exlornat VFO 
FP301 PSU/spoaker 
FT2008 T/RX 3.5.30 
FP200B AC PSU/speakor 
FRG7 RX·S-30 conl. AC/DC 

£t85 FRG7 Olg\lal £180 FRIOI SO Dlg)lal Readoul 'S' £387 YCSOOJ SOOMHi Counler 10 
£585 FT221R 2m, "All mode" £339 FR101DD Dloltal roadoul 'D' £t80 PPM £155 £145.50 

P.O~~ FTn7 10W, 400ch mobHe, ~11i; ~.~'."l"·~~~·~, 230
V := ~g~: ~~~l?ol::~~~!OI & 4-0l P.~1~ 

P.O.A , diglt.nl P.O.A . Y0100 Monitor 2 tono osc £139.IO 
t'.O.A . FT223T/RX 2m. FM 23 ch.12V £139.SO FL21008 Linear 1'2kW PIP £241 SIGBOR T/R.X. 2n1.FM BOX 2SkHz 

£145 FRIOI D Deluxe ·s· BC, FM £3tO FT101EE T/RX Ml-30 AC/DC £408 12V £US 

ALL + V AT 12i % EXCEPT MONITOR SCOPE, CLOCK, COUNTER, WAT TMETER, + 8% 

MICROWAVE MODULES DESPATCHED TO ANY PART OF THE WORLD POST FREE 
MMTl44l28 Tronsvorler £71 FREQUEN CY COUNTERS CONV ERTERS ATV435/51 convorler £24 
MMT432/28. Tr.insvcrte• £97 MMDOSO, 50MHz counter £62 MCC70, •m converter £ta MCC1296 converter28 or 1._.MHt I F £2 

~~~:~~~. ~::n~::r~~rshifl !~~ ~~i~eO~f~~~:c~~e~~~p. ~ MCC70!LO, •m converter £20 All 2nl converter£ can be suppllod 
MMHa2/144R with 1.~MHz shill £151 MCCl44, 2m converter £11 t wllh IF oulpuls of 2·4-12-14-18·28MHz 
MMP 1213 Power supply 12v. 3A VARA CTORS MCCl4•1LO 2m conv<1rtor £20 70cm model s with IF outputs ot 28-14· 

stablll:zcd £50 MMV 1296, 23cm viunctor £33 MCC432, 70cm converter £24 18- or 1UMHz. 

A LL MICROWAVE MODELS S UBJECT TO V AT I N U.K. 1% ON FREQUENC Y COUNTERS, ALL O THER MODELS 12~ % 

A .S . P MOBILE AND BASE STATION ANTENNAS 
Asp201 , fw 2m moblfc 
Asp2009, tJdS 2m mobile 
Asp629 jw 3dB 2m mobi le 
Aso6n ~ 3dB 2n1 mobi le 

.£3.25 
ES.IS 
£7.60 

£13.50 

Asp393 lw 3dB 2m mobllo 
Asp ooholo boot mount 
Asp magnetic mount 

£17 
.£3.70 
£8.95 

Asp cutter cllp fus cable £3.85 

Asp E46270cm 3d8 moblle £7,23 
Asp E66770cm5d8 mobllo £16.90 
Asp A659 UK 70cm 5dB, base a~tonnn 

£15.45 

Special offer A .S.P. AHO U .K . 
6dB 1«/ t48MHi Co-linear 
Power htmdllng 350w. length approx. 
12fc. Lisi £St specfnl ofter £.ft .SO 

All abo ve price• + VAT at I % canlao• frte 

ICOM RANGE STA NDAR D RANGE 
IC215 2m Sch £132.40 C146 2rn H}held 
IC215 2m 10ch (fitlod 6 ro· C860 10W Mobile 

pcalcrs plus 4 $lmplc•) £1« cs2a tow Mobile 
tC202 2m SSS £152.90 
I C22A IOW Mobile £145 K YOCUTO DIGITA L 11 
1C240 IOW Mobile £159.10 IOW mobile 400CH T11u 
1C245E IOW FM!SSB £352 
1C211E IOW FM, SSB £470 J-BEA M A NTENNAS 
All trnnscol\lors + 1Zi%VAT ALL MODELS IN STOCK 

F.D.K. RAN GE 
£118 Mulll U1 70cm mobllo £221 
£130 Mull! 11·2m mobile £184 
£159 Multi 2700 Fmfssb. TJ./r• £435 

HELICAL A NTENNAS 
2m wllh 13 NC .£3.85 eoch 

£235 2m wllh Dh 259 o .as each 
2m for IC215, 
Trio 2200 Gx, stondo.rd C146A .£3.25 
All l posl25p. i 12t% VAT. 

ICOM ACCESSORIES 

Ex111ls S21 or 522' £4.SO pr. 
ER Ciise 202/215 £6,67 
Mobile Brnckcl 202/215 £10.23 
Hellen I A ntenna £3.25, s> & p 2Sp 

~.V.L. &dB CO-LI NEA R 

DC oroundccJ, l ow ano fe rad iation 
pallern, fully adJustabl o lor max gain 

S PECIA L OFFER. Constant curtent N i-Cad charg<!rs. A djustable charge r.-te for AA or C typo NI-Cads. Ideal for and m rn SWR £29.00 + £1.SO P & P 
I C202 215, C146A, T rlo, Cle. Price £8.35 i 8% VAT. p & p SOp. Alf above Items + VAT 12i% 

SUPER-SCAN 
M3nu laclurod for us. and desfoned excluslvoh' lor use with 1ho IC240. 

No te those Situ teatures * Scnns .co channels In 25Kc/s s teps. * Locks 
out unwA.nted occupied chninncls * Adjustable scan tale * A diustablo 

phase period * M anual mode teatu,e * Aulomri.lie i: 600 kHZ shlfl 

ol TX treQuency when repealer mode Is selected * Lorge sh d!Olt 

dlsplnv show$ frtquoncy 10 S k/cs * D isplay always shows frequency 
In uso including TX frequency when PTT Is openucd. * Call for domon­

strntloo. 

Price £69.00 4 U i % VAT post h e_, 

SPECIAL NOTICE: T ho above Super-Scan unit Is 1ermlnatcd with 
'4-pln plug 10 plug Into rent of IC-240: but custom@rs IC·240's have to be 
wired with socket to accept 1he :.bov(' units. W e can cnrry out t he above 
mcdlOc~llon It rooulrcd- inl ce .C6 Inc VAT :rnd rclurn postoge. 

EXPORT ENQUIRIES WELCOMED 
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COUNCIL 

PrHldent 
D.S. Evans, PhD, BSc, FIM, G3RPE 

Executive V ice-President 
J. Bazley, G3HCT 

Immediate Put-Pruldent 
Lord Wallace of Coslany 

Honorary T reasurer 
P. F. D. Cornish, FCA, G3COR 
r elecommunlcatlona Liaison Officer 
R. F. Stevens, G2BVN 

Ordinary members 
E. J . Allaway, MB, ChB, MRCS, LRCP, 
G3FKM 
P. Balestrlnl, TEng(CIE), MITE, G3BPT 
T. P. Douglas, MBE, AMIEE, G3BA 
C. H. Parsons, GW8NP 
R. F. Stevens, G2BVN 
G. M. C. Stone, CEng, FIEE, FIERE, G3FZL 
C. J. Thomas, G3PSM 
Zonal members 
Zone A. B. O'Brien, G2AMV 
Zone B. J . Anthony, G3KQF 
Zone C. D. J. Andrews, G3MXJ 
Zone D. W. A. Scarr, G2WS, MA, FBIS 
Zone E. D. M. Thomas, GW3RWX 
Zone F. W. F. McGonlgle, Gl3GXP 
Zone G. A. M. Allan, GM3ZBE 

REGIONAL REPRESENTATIVES 

Region 1-W. M. Furness, GSSMM 
Region ! -R. C. Andreang, G4CMT 
Region 3-H. S. Plnchln, GSVPE 
Region 4-T. Darn, GSFGY 
Region S-P. F. Chllcott, G4BBA 
Region 6-F. S. G. Rose, G2DRT 
Region 7-N. A. Smith, G3HFO 
Region 8-D. N. T. Wllllama, G3MDO 
Region &-H. w. Leonard, G4UZ 
Region 10-R. G. Barrett, GW8HEZ 
Region 11-P. H. Hudson, GWSIEQ 
Region 12-F. Hall, GM8BZX 
Region 13-A. B. Glvene, GMSYOR 
Region 14-1. McKechnle, GM8DOX 
Region 15-H. J . Campbell, Gl8FOK 
Region 16-(Posl vacant) 
Region 17-L Hawkyard, GSHD 
Region 18-(Posl vacant) 
Region 1&-(Post vacant) 
Region 20-G. Mather, G3GKA 

HONORARY OFFICERS 
Award• managers 
hf-C. R. Emary, GSGH 
vhf-Jack Hum, GSUM 
Emergency communications manager 
P. Balestrlnl, G3BPT 
Intruder Watch organizer 
S. A. G. Cook, GSXB 
Microwave manager 
D. S. Evans, G3RPE 
QSL Bureau manager 
E.G. Allen, G3DRN 

Slow morae organizer 
M.A. C. MacBrayne, G3KGU 

T aped lecture library curator 
S. W. Coursey, G3JJC 

Trophies manager 
P.A. Miies, G3KDB 

VHF m anager: I. F. White, G3SEK 

CorrespondMce to RRs and honorary otfkw• 
should bt addressed directly lo them (QTHR), 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1 N 2AE 

Telephone 01437 8688 

Founded 1913 
Incorporated 1926 

Member society, International 
Amateur Radio Union 

PATRON: HRH The Prince Phlllp, Duke of Edinburgh, KG 

The national society representing all UK radio amateurt 

Membership Is open to all those with an active Interest In radio experimentation and 
communication as a hobby. Applications for membership should be made to the general 
m11nager, from whom full details of Society services may also be obtained 

GENERAL MANAGER AND SECRETARY EDITOR 

D. A. Evans, G30UF A. W. Hutchinson 

ANNUAL SUBSCRIPTION RATES 

UK corporate £8, Including VAT Overseaa: £8. 

A11ociate1under18: £3. Students a11ed ti to 21 : £• !>O. 
(Stud1nt 1ppl/e1tlons lhocJld olre the ~mbtt~s age•I l•Jl 11n1w•I dlltandlnclud~ t"rldtnce of atud1nl st.I.us) 

OAP• with 15 yeara' member1hlp : £4.50. Afftllated 1oc;leti11: £6.50(1ncludi ng 

Radio Commun/caUon): £3.26 (excluding Radio Commun/callor>1. 

COMPOSITION OF RSGB ZONES 
Zone A : Regions 1, 2 and 18 
Zone B : Regions 3, 4 and 5 
Zone C: Regions 7, 8, 16 and 19 
Zone D : Regions 6, 9, 17 and 20 

Zone E: Regions 10 and 11 
Zone F: Region 15 
Zone G: Regions 12, 13 and 14 

Region 1 

Region 2 

Region 3 

Region 4 

Region 5 
Region 6 
Region 7 

Region 8 
Region 9 
Region 10 

Region tt 
Region 12 
Region 13 
Region 14 
Region 15 
Region 18 
Region 17 
Region 18 
Region 19 
Region 20 

COMPOSITION OF RSGB REGIONS 
Cheshire, Cumbria, Greater Manchester, Isle of Man, Lancashire, 
Merseys Ide. 
A ll that part of Humberside north of River Humber, North Yorkshire, 
South Yorkshire, West Yorkshire. 
Hereford and Worcester, Salop, Staffordshire, Warwickshire, West 
Midlands. 
Derbyshire, all that part of Humberside south of River Humber, 
Leicestershire, Ltncolnshlre, Nottinghamshire. 
Bedfordshire, Cambridgeshire, Northamptonshire. 
Berkshire, Buckinghamshire, Oxfordshire. 
Greater London south of RlvAr Thames, Surrey Including that part of 
London north of the Thames administered by Surrey. 
Kent, East Sussex, West Sussex. 
Cornwall, Devon. 
Dyfed, Gwent, Mid Glamorgan, Powys, South Glamorgan, West 
Glamorgan. 
Clwyd, Gwynedd. 
Grampian, Highland, Island Authorities, Tayside. 
Borders, Fife, Lothian. 
Central, Dumfries and Galloway, Strathclyde. 
Northern Ireland. 
Essex, Norfolk, Suffolk. 
Isle of Wight, Channel Islands, Dorset, Hampshire, Wiitshire. 
Cleveland, Durham, Northumnerl11nd, Tyne and Wear. 
Greater London north of River Thames, Hertfordshire. 
Avon, Gloucester, Somerset. 
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Licence fee increase 
The Home Office has announced a 16 per cenl increase in the 
Amateur Radio Licence fee to £6.40 per year. The fee was 
last raised 1wo years ago. 

Regional representative, Region 16 
Due 10 moving to another area. Mr R. E. G. Kenda ll. 
G8BNE. has resigned fro m 1he office of regional representa­
tive for Region 16, and nominations are therefore invited lo 
fill the vacancy. 

Not later 1han 15 March 1978 any five corpora1e 
members residenl within Region 16 (Essex, Norfolk, Suffolk). 
may nominate any other qualified corporate member 
resident in the region for 1he office of regional represen1a1ive 
by delivering 1heir nomina1ion in wri1ing, together wi1h the 
written consent of such person 10 accepl office if elected, 10 
the general manager at RSGB headquarters. Each such 
nominator shall be debarred from nominating any other 
person for this election. 

In the even! of more 1han one person being nominated, a 
ballot will be conduc1ed, de1ails of which will be published 
in the May issue of Radio Com1111111icatio11. 

Regional representative, Region 18 
On the grounds of ill-health, Mr P. J. Fay. G3AKG, has 
resigned from the office of regional representat ive for 
Region 18, and nominat ions are 1herefore invited to fill the 
vacancy. 

Not later than 15 March 1978 any five corporate 
members resident within Region 18 (Cleveland, Durham, 
Northumberland, Tyne & Wear), may nominate any other 
qualified corpora1e member resident in the region for the 
office of regional representative by delivering their nomina­
tion in wri ling, together wilh the written consent of such 
person to accept office if elected, to the general manager at 
RSGB headquariers. Each such nominator s hall be debarred 
from nominating any other person for this e lection. 

In the event of more than one person being nominated, a 
ballol will be conducted , details of which will be published 
in the May 1978 issue Clf Radio Co1111111111icotio11. 

Area representative, Highlands 
As Mr R. Dixon, GM3ZDH, is no longer resident in the 
Highlands area, he has resigned as representative for that 
area. Nominations are therefore requested to fill the vacancy. 

Not later than 15 March 1978 any five members resi­
dent in the Highlands area may nominate any other qualified 
member resident in that area for the post by sending their 
nomination in writing, together with the written consent of 
such person to accept office if elected, to the regional rep­
resentative for Region 12, Mr F. Hall, GM8BZX, 45 Priory 
Cottages, Lunanhead, Forfar, Angus DD8 3NR. 

Details of the ballot which will then be held will be 
published in the May 1978 issue of Radio Communication. 
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Pip tones 
The Home Office has agreed that "pip tones'' may be used 
a t the end of transmissions when using A3j and where there 
is poor copy due to weak o r fading signals, and to remove 
any ambiguity that the transmission has finished, the call­
signs having beea missed . The use of a pip tone is not in­
tended to take the place of callsigns. which should be given 
in accordance with the licence conditions. The recom­
mended duration and frequency of the tone is 250ms ± 
I OOms and 800-1,000Hz respectively. This facility is confined 
to frequencies of 144MHz and above. 

New prefix 
The administration of newly independenl Bophuthatswana 
advised the ITU that they wished to use the callsign series 
H5A-H5Z. In reply the ITU stated that this series was 
available. This is not the procedure usually followed in !he 
a llocation of callsign series and may be due to political 
circumstances concerning the change. 

Club lectures. 
With the approac h of WARC 79, and the need for unity in 
international amateur radio, club secretaries may wish to 
include in their programmes a talk covering the IARU and 
international activities. John Bazley, G3HCT. a member of 
the IARU Working Group. is co-ordinating the requests 
and will be pleased to advise the availability of a ·peaker. 
His QTH is " Brooklands", Ullenhall, Solihull, WM llands. 

New Year Honours List 
We congratulate the following radio amateurs on their 
awards listed in Her Majesty The (lueen's New Year 
Honours List : 
CB to Air Vice-Marshal P. S. M. Hedgeland. OBE, BSc(Eng), 
G2DBA: MBE to Mr J . Brooker. G3JMB. a member of the 
Mid-Sussex ARS. 

East London RSGB Group competition 
Only two entries were received for the East London RSGB 
Group "2oz tobacco tin'' home-construction competition 
advertised in the April and October 1977 issues of Radio 
Co1111111111icatio11 and elsewhere. The first prize was divided 
belween the two entrants: V. Harper, G4EHC, for his LED 

dice game; and 0. Brotherton, BRS member. for his lMHz 
crystal calibrator. 

Technical queries and RSGB books 
Members are reminded that staff at RSGB HQ cannot 
undertake to answer technical queries by telephone concern­
ing designs published in RSGB books. Notification of errors 
or omissions in any book should be sent in writing to the 
author or editor concerned, with an sase if a reply is desired. 

In some cases designs are given.with minimal construc­
tional information . These are usually meant only to illustrate 
certain matters discussed in the text, and it is not recom­
mended that the inexperienced constructor should attempt to 
build such equipment. 

In other cases the published design may include compo­
nents which the original author used but which are no longer 
available. The i11cl11sio11 of any design is 110 guarantee that the 
compo11ems listed are all still available, and the inexperienced 
constructor is advised to check this point carefully with 
component suppliers before proceeding further. 
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VAT and transistors 
A note and cutting from GMSFFX draws attention to the 
ruling by Customs and Excise that metal can transistors a re 
liable to the standard rate o f VAT (8%) whereas the plastic 
case equivalent is subject 10 12-k % VAT. No logical reason 
is put forward for this little-known ruling. 

Stolen equipment 
An RCS frequency counter Type 801A/ M. serial number 
80S33 I 8. was stolen from a Commercial Communications 
van at Sandy, Beds, on 14 January. Any information to 
D. C. Stewart, Bigglcswade Police, tel Bigglcswade 312222, 
or Commercial Communicat ions, tel Luton 21884. 

RAE examination centres 
The following colleges have advised us that they will be 
holding the Radio Amateurs· Examination in May 1978: 
ent ry details are also listed. 
Barry. Barry College of Further Education, Colcot Road, Barry, 
South Glarn CF6 SY J , Time 6.30pm, fee £12.75 (including external 
candidate fee). A pplication forms, obtainable from the registrar, 
should be returned by February 15. Cheques and postal orders 
should be crossed and made payable lo lhe "County of Soulh 
Glamorgan". 
Burgess H ill. Burgess Hill Adult Education Centre, Marie Place, 
Leylands Road, Burgess Hiii, West Sussex RH15 8JD. Fee £9.25 
(candidate fee £4.75, cen tre fee £1.50, and exam fee £3.50). The last 
date for acceptance of entries is February 15, and cheques should 
be made payable to " West Sussex County Council". All enquiries 
and lees should be addressed to lhe principal at the centre. 
Crawley. lfield Evening Centre, Lady Margaret Road, Crawley, 
Surrey. The last dale for acceptance is 24 February. Contact R. 
Scrivens, G3LNM, 16 Sherwood Walk, Furness Green, Crawley, tel 
Crawley 22540. 
Grimsby. Grimsby Adult Education Institu te, (usually at) Hereford 
Centre, The Hereford School, Westward Ho, Grimsby. Closing date 
for appllcallons Is usually about one week before the Ci ty & Guilds 
closing date, and the fee Is lhe current City & Guilds fee. Further 
Information from: Adult Education Office, Chelmsford Avenue, 
Grimsby; Mr H. Walson, G3HTI, QTHR ; or The Hereford School. 
London (H olloway). Grafton Radio Society, Holloway Institute, 
Whittington School, Highgate Hill, London N19. Fee £8.75 (external 

" QTHR" means "My address i s correct 
in the current (1978) C all Book" 

Not necessarily in the 1977 edition . 
Quite possibly not In the 1976 edition. 

Even more likely not in the 1975 edition! 

The latest edition of the RSGB Amateur Radio Call Book 
Incorporates 4,744 amendments and deletions to the 
1977 edition; together with 2,299 a dditional entries. 

G ot your copy yet? 

184 pages £3.21 incl p & p 

exam, maximum number 10). Conlact B. C. Bond, G3ZKE. 86 Agar 
Grove, London NW1, lei 01-485 7065. 
London (U niversity College). Organized by lhe RSGB. A pplica­
tion forms, available from lhe local examination secretary al RSGB 
HQ, will be accepted until 12 noon on Friday 24 February, and the 
fee, which musl accompany the complclecl application form, is 
£9.50. 
York. York College of Aris and Technology, Dringhouses, York 
Y02 tUA. Details lrom the college, tel York (0904) 704141. 

The following colleges lis1 closing dale for RA E entry which 
are prior 10 expected Radio Co1111111111ic(//io11 publication date: 
however. late entries may be accepted. 
Coventry Techni~al College, 6ults, Coventry CV1 3GD, tel 
Coventry 57221. The fee (including external fee) Is £8.75. 
Co l chester I nstitute of H igher Education, Sheepen Road, 
Colchester, tel F. R. Howe, 0206 70271 day, or 70189 evenings. The 
fee (Including local lee) is £8.25, with an additional fee for late 
entries. 
Hinckl ey College of Further Education, London Road, Hinckley, 
Lelcs LEtO 1HQ, tel Hinckley 32388/9. The fee Is £10.50. 
Kingsway T echnical C ollege, Old Glamls Road, Dundee 003 
8LE. The fee Is £7.75. 
Langley College of Further Education, Stallon Road, Langley, 
Slough SL3 8BY. lei Mr C. E. Turner, Slough 49222. The fee is 
£8.75. 

Council mem bers, t he executive vice-Presiden t, t he vhf manager, genera l manager, r egional and ar ea r.epresentatlves, and club 
secretaries from Regions 17 and 20 at a reception held in Bournemouth on 20 October following a meeting o f the Membership 
& R epresentation Committee. 

T he executive vice-President and the general manager addressed the meeting and answered questions. A s a publ ic relations 
exercise, It was a highly successful evening. Photo : G4AJD. 
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Audio filters as an aid to reception -with special 
reference to the Datong frequency agile a,udio filter 

Model FL1 
by D. A. TONG, BSc, PhD, G4GMQ (G8ENN)* 

Introduction 
This article is intended first, to explain why audio filters 
a re useful; second, to discuss what they need to do; and 
third, to illuminate some of the rather unusual features of 
the Datong frequency-agile audio filter. In addition to its 
highly versatile filtering functions, th is device has the unique 
capability of being able to tune itself in order to notch out 
interference from heterodyne whistles. 

Currently in the technical press great emphasis is quite 
rightly placed on the desirability in receiving systems of 
putting the selectivity as far forward (ie towards the antenna) 
as possible. With this as background it may not be obvious 
that adding selectivity right at the opposite end of the rece iver 
(ie immediately before the loudspeaker) can be as effective 
as it is. Why then is it so effective? 

Basics 
Fig I shows the block diagram for a conventional single­
conversion ssb or cw receiver. The frequencies given are 
based on a receiving frequency of (for the sake of discussion) 
14·200MHz, and an intermediate frequency of 9M Hz. 
Although usually referred to as a "s ingle-conversion" 
receiver, the diagram clearly shows that such a receiver 
contains two mixers and flYo local oscillators. Both mixing 
processes are identical in principle (and indeed are often 
identical in hardware) the only differences between the two 
being in the frequencies involved. 

The diagram also shows that frequency selectivity is 
present at three different points in the receiver: first , in the 
preselector as a relatively broad filter (filter I) centred on 
14·200MHz; second , in the i.f. strip as an expensive narrow­
band, steep-skirted crystal filter with passband from 9·000 to 
9·003MHz; and third (filter 3) in the audio stages. T his third 
filter may o ften consist merely of a "roll-off" above 3kHz. 

Overall, the passband of the complete receiver will only be 
as wide as the narrowest filter in the chain. In this case the 
narrowest filter is filter 2 and the receiver bandwidth is 3kHz. 
On the other hand if filter I were changed to a narrowband 
crystal filter with 3kHz bandwidth, a nd if filter 2 were made 
several hundred kilohertz wide, it is clear that the overall 

~~1ajo3n~E~lcctronics Ltd, Spence Mills, Mill Lane, Bramley, Leeds 

9 ·000· 
g.ooJ MHz. 1 F ampt1t1e-r 

In out 

14·200MHz 

bandwidth of the receiver would be unchanged. This con­
clusion is almost self-evident , but is based on the implicit 
assumption that mixer I acts as a linear frequency shifter. 
From the selectivity aspect then, it does not matter whether 
the filtering follows a linear mixer or precedes it. 

Actually each mixing stage introduces two responses, the 
wanted o ne plus the unwanted "image" response: the two 
being spaced apart by twice the intermediate frequency. Thus 
in the case of Fig I , if filter I were not present the total 
receiver bandwidth would be cwicc the desired value of 3kHz 
because, as well as responding to s ignals between 14·200 and 
14·203MHz, the receiver would also respond equally well 
between 32·200 and 32·203M Hz. The total bandwidth would 
be 6kHz, albeit split into two separate chunks. 

Thus one concludes that a nar row overall passba nd can 
be achieved by putting narrow band selectivity either before 
or after a linear mixer, provided always that enough secon· 
dary selectivity is used before the mixer to eliminate the 
image response. 

Having reached the above conclusion one must also con­
c lude that what applies to mixer I in Fig I must also apply 
to mixe r 2. Assuming that one wants to narrow the band­
width down from 3kHz to IOOHz, there are two equivalent 
a lternatives. One can either replaccthe3kHzcrystal filter with 
a crystal filter with IOOHz bandwidth, o r retain the 3kHz 
filter and replace fil ter 3 with an .. audio" filter centred on , 
say, I kHz a nd with a bandwidth of IOOHz. In the latter case 
the 3kHz crystal filter performs the important function of 
cutting out the image response at 8·999MHz produced by 
mixer 2and fi lter 3. The following genera I points can be made: 

( I) One can regard an ssb or cw receiver as a "black box" 
whose function is to linea'rly translate a band of frequencies 
in the radio spectrum down to audio frequencies. 
(2) The receiver mus t respond o nly to the desired band of 
frequencies. In effect, as a receiver is tuned , one is ·' look­
ing" through a window which can be moved to any desired 
point in the spectrum and whose width is the receiver 
bandwidth. 
(3) Each stage of frequency conversion within the receiver 
doubles the number of "windows" and each mixer must 
be preceded by a filter to .. black-out" the unwanted 
"window" (ie, the image response). 
(4) T he overall width of the receiver .. window" will be 

50HZ-3kH z 

Fig 1. Block diagram of single· 
converalon superhet receiver 
for cw or ssb reception on 

14·200MHz 

Local osc rnator 1 
23·200MHZ 

l ocai OSCUIBlOr" 2 
9 ·000MHz 
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that of the narrowest filter in the chain, and from a 
selectivity point of view it does not matter whether the 
narrowest filter is at rf, i.f. or af. 
(5) The above arguments only apply where linear mixing 
occurs. Selectivity after, for example, an envelope detector 
or fm detector is not equivalent to selectivity before such 
detectors. 
Why then all the emphasis on ''early selectivity" in 

receivers? The reason is that the ideal linear mixer does not 
exist. Real mixers respond to combinations of input and local 
oscillator signals other than the desired ones, and these 
spurious responses become rapidly worse as the number and 
strength of the signals applied to the mixer increase. It makes 
very good sense, therefore, to cut down the number of signals 
applied to the receiver as early as possible, and in particular 
to use the maximum possible amount of selectivity prior to 
each mixer. It is also important to ensure that no stage is sub­
jected to input signals too large for it to handle linearly. 

These factors should all have been taken care of in the 
design of an existing receiver so that one can assume with 
reasonable confidence that one's ssb receiver will have its 
selectivity and automatic gain control action so apportioned 
that no stage will be subjected to overload conditions. 
(Naturally some receivers are better than others at doing 
what they are supposed to do). 

This is good news for audio filter users (and manufacturers) 
because it means that one can s imply attach an audio filter 
to the output of an ssb receiver and the overall receiver 
bandwidth will then be equal to that of the audio filter. The 
built-in ssb crystal filter still performs a valuable job since it 
ensures that the final mixer and the audio filter itself are 
subjected only to those unwanted signals which can get · 
through the a lready quite narrow ssb "window". 

How then does this approach to bandwidth narrowing 
compare with that of using a narrower crystal filter? 

Since the age system in a receiver responds to all that 
comes through the main i.f. selectivity, the gain of the 
receiver will be determined by the strongest signal withfo 
the crystal filter bandwidth. This means that the level of a 
weak cw signal which is being picked out by an audio filter 
in the output of an ssb receiver may fluctuate in sympathy 
with the level of another, stronger unwanted signal within 
the ssb bandwidth. This slight annoyance is easily avoided 
simply by reducing the rf or i.f. gain and increasing the 
audio gain to compensate. 

On a ll other counts it seems to the author that a good add­
on audio filter used after an ssb crystal filter will outperform 
a special purpose cw crystal filter, and in addition can offer 
a much greater versatility. For example, it is possible to 
provide continuously variable control of bandwidth and 
centre frequency together with a choice of peak (bandpass) 
or notch (bandreject) response; features which would be 
much more expensive to duplicate a t i.f. In addition. of 
course, an audio filter can be insta lled without requiring any 
access to the inside of a receiver since it connects to the 
loudspeaker (or phones) output terminal. 

Basic performance requirements 
An add-on audio filter is really there to help out with the 
filtering process which is a lready occurring in the listener's 
brain. It is well known that a skilled cw operator can pick 
out from a noise background signals which an untrained 
listener may not even be able to detect. To do this for Jong 
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Outer view of Model FL1 s howing controls 

periods is hard work, however, and a good audio filter can 
substantially reduce the brain's work load, and hence cut 
down on listening fatigue. 

The same comments apply to the case of ssb speech 
reception. It is sometimes (but not always) possible to copy 
a weak ssb signal through a strong heterodyne but it is 
certainly not a pleasant pastime. ~ good notch filter can 
put the pleasure back by reducing the amount of sub­
conscious brain work required. 

To obtain the benefits mentioned above, certain basic 
characteristics a re desirable in the audio filter. These 
characterisiics will now be discussed. It was after considering 
the following criteria that the Datong Model FLI was 
designed, so it will not come as a surprise therefore that it 
meets them. In the author's opinion then, the following 
features are desirable. 
1. Contlnuoualy variable bandwidth. For best reduction of 
noise one requires the minimum possible bandwidth. On the 
o ther hand, the faster the rate at which one wishes to transfer 
information the wider must be the bandwidth of the informa­
tion channel. Clearly a compromise is inevitable and each 
different receiving situation will have its own optimum 
bandwidth. Factors involved in determining the optimum 
bandwidth will include the following: 

(a) The operator. It is he who decides how much of the 
filtering work he prefers to carry out in his head, and how 
much to leave to the hardware. 
(b) The mode. SSB speech, with its relatively large amount 
of information per unit time, requires a wider bandwidth 
than rtty or cw. 
(c) CW sending rate. The faster the sending the greater 
the bandwidth needed to accommodate the transmission. 
(After all, cw is basically JOO per cent amplitude modulation 
of a carrier by a pulse waveform. The higher the frequency 

R3 R2 

Input 

Band-pass output 

Fig 2. "Blquad" active filter circuit. A1, A2 a nd A3 are Inverting 
operational ampliflers 
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of the pulses-the dots and dashes- the more separated 
out from the carrier are the modulation sidebands.) 
(d) lnte.rference. The more interference there is to remove. 
the narrower becomes the optimum bandwid th. 

Because all four o f these factors arc widely variable, a con­
tinuously variable bandwidth is essential for best results. 
2. Continuously variable centre frequency. A notch filter 
must have a variable centre frequency because an unwanted 
heterodyne whistle can occur at any audio frequency and is 
not under the control of the operator. Similarly a bandpass 
filter for ssb needs to be movable in frequency because one 
requires the best readability in given conditions of inter­
ference, and one cannot determine in advance which part 
of the audio spectrum will be most free of interference. 

For cw reception a choice of filter frequency a llows recep­
tion of the particular aud io note which is most suitable for 
the particula r o perator. Lnd ivid ua ls difTer in their abil ity to 
pick out different notes. A tunable filter also allows o ne to 
tune a t random across the "window" of cw signals which an 
ssb receiver presents at its a udio output termina l. For best 
"feel", the tuning law of the filter should be linear as in the 
receiver so the tuning ra te remains the same a t all frequencies. 
3. Gain independent of bandwidth. There are two basic 
types of bandpass filter, depending on what happens to the 
amplitude o f the wanted signal as the bandwidth is varied. 
With one type the background remains at constant level 
and as the bandwidth is reduced the wanted signal gets 
louder. With the other type the wanted signal stays at 
constant level a nd the background dies away as the band­
width is reduced. For co mmunication purposes the second 
type is much more convenient to use. 
4. Bandwidth independent of frequency. Again there are two 
classes of filter depending on what happens to the bandwidth 
as the centre frequency is changed. In the "constant Q" type, 
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I nner view of Model FL1 show ­
ing the two printed circui t 
boards which carry all c ircu it ry 
inc luding connecto rs and con-

trols 

as the centre frequency is raised the bandwidth increases in 
direct proportion. In the "constant bandwidth" type the 
bandwidth remains unaffected. Only the "consta nt band­
wid th" type of filter simula tes the feel of a receiver as it is 
tuned. After a ll, as one scans the band with a receiver one 
does not expect the bandwidth to change in sympathy. Fo r 
natural •'feel", therefore, the "constant bandwidth'' type of 
filter is requi red. 
5. Peak or notch. For maximum versatility one requires 
the choice of bandpass or bandreject responses. Band width 
and centre freq uency need to be continuously variable in 
both modes. 
6. Automatic tuning. Some electronic a id to tuning is useful 
in two distinct applicat'ons: cw reception with very narrow 
bandwidths; and notch filtering. Once the overall receiver 
bandwidth is reduced below about IOOHz, tuning and fre­
q uency stability become so critical that the potentia l s ignal­
to-noise ratio benefits of still narrower bandwidths may not 
be achievable with conventiona l filters. In this case the 
provision of automatic frequency cont rol (afc) can make a 
useful difTerence. The effect is similar to that of a fc applied to 
domestic vhf/ fm tuners. T hus the Datong Model FLI has a 
purposely unobtrusive afc system with a pull-in range 
limited to about ± 50Hz. This circu it is continuously in 
action unless specifically cancelled by a panel control. The 
result is that the system is as easy to use with overall band­
widths as low as 25Hz as it is with a bandwidth o f IOOHz. 

Notch filtering benefits enormously from a utomatic tuning. 
The whole object of notch fi ltering is to remove only a very 
narrow band of freq uencies surrounding a n interfering 
heterodyne while affecting the wanted signal as little as 
possible. T his demands that very narrow notch bandwid ths 
be used (less than, say, 20Hz) but unfortunately for con­
ventional fil ters the narrower the notch the more difficult it 
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is to tune the notch to the interference and to maintain it in 
tune for any length of time. This is aggravated by the need 
during net operation to make slight tuning adjustments to 
the receiver; each such change requiring a corresponding 
change to the notch filter tuning. To compound the problem, 
it is very difficult to tune a notch filter by ear. Normally one 
would first locate the interference by using the filter in a 
peaking mode; only then would the notch mode be selected. 
This tuning process takes time to perform and during this 
time the wanted signal is not audible and communication is 
interrupted. Finally, Murphy's Law being what it is, just as 
the notch has been laboriously set up the interference will 
probably move to a new frequency so that the whole process 
has to be repeated. 

What is needed therefore is a notch filter which auto­
matically locates, locks onto, and tracks unwanted hetero­
dyne whistles. This is exactly one of the things which the 
Datong Model FLI is designed to do. The automatic tuning 
process is normally completed within a few seconds of the 
appearance of the interference, with no loss of the wanted 
signal, and with no operator effort. Because the system is 
automatic it is able to routinely utilize notch bandwidths as 
low as 5-1 OHz. 
7. Ease of installation. Finally, on a practical note, an 
add-on filter needs to contain an audio power amplifier 
comparable to the one in the main receiver. Installation is 
then reduced to connecting the filter in series with the 
receiver's loudspeaker. 

Implementation 
This section describes in outline bow the above performance 
requirements have been incorporated in the Datong Model 
FLI filter. 
1. The filter. It is one thing to write down a list of desirable 
criteria, and quite another to actually combine them into a 
working product. In view of the vast number of active filter 
circuits in the literature, it came as a s urprise that none could 
be found which combined properties I, 2, 3 and 4; not to 
mention the automatic tuning requirement. The circuit 
which had to be specially developed for FLI is based on the 
so-called "state-variable" type of filter. Such filters are, in 
effect, special-purpose analogue computers programmed to 
solve an equation which describes the response of the desired 
filter. Although somewhat prodigal in their use of opera­
tional amplifiers (op-amps) they have the advantages that 
they are relatively insensitive to variations in their compo­
nents, and that a lmost any desired response is obtainable 
in principle. 

One of the more common examples of this approach is the 
"biquad" filter shown in Fig 2. This uses three op-amps and 
provides simultaneous lowpass and bandpass outputs. The 

0 

1M Ohm­
meter 1M 

10k 

( b) 

Ohm­
meter 

Fig 3. (a) With swi t ch open the ohmmeter Indicates resistance 
of1 MO. (b) W ith sw itch closed the ohmmet er Indicates aresist­

ance of 9.9k0, le 1 MO and 10k0 In parallel 
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Fig 4. Comparison of phase and a m plitude responses of 
bandpass filter. T he top graph shows the output of a phase 
sensitive detector whose inputs are the output and Input of 

the filter as a function of f r equen cy 

centre frequency of the filter is determined by R6, R2, Cl and 
C2, and the bandwidth by R3 and Cl. Normally Cl and C2 
would be fixed, R2 and R6 would be equal and varied 
together to determine the centre frequency, and R3 would be 
varied to control the bandwidth. This filter has a bandwidth 
independent of centre frequency but the gain varies with 
bandwidth. By adding a fourth op-amp to the biquad circuit 
it proved possible to meet criteria I. 2, 3, 4 and to generate 
simultaneously notch, bandpass, and lowpass outputs. 

A single stage filter gives relatively poor skirt selectivity. 
l\.1odel FL! therefore uses two modified biquad circuits 
coupled together by yet another op-amp aod in such a way 
that the overall response is flat-topped . The shape of the 
response of the composite filter is in fact very similar to that 
of a pair of critically-c9upled tuned circuits. This flat-topped 
response is an advantage for almos t all purposes since it 
makes tuning less critical than does a sharply-peaked 
response, and also makes the filter suitable for use with ssb 
and rtty signals. The notch response of the composite filter 
is also improved. Compared with that of a simpler notch 
filter it is "flat-bottomed". 

As described so far, the filter requires a two-gang variable 
resistor to set the bandwidth, and a four-gang va.riable 
resistor, with accurate tracking of each section, to set the 
centre frequency. The two-gang resistor presents no problem 
but the four-gang resistor does, not only because of the 
rarity of such components but also because the filter has to 
be voltage tuned so that it can be electronically control.led. 
For this reason a pulse-width modulation method is used to 
s imulate a precisely-matched four-gang linearly voltage­
controlled variable resistor. 

Consider Fig 3. If the switch is open as in (a) the resistance 
seen by the ohmmeter will be I MO. If the switch is closed 
as in (b) the total resistance seen by the ohmmeter will be 
equal to the parallel combination of I MO and JOkO, ie 
9·9k0. If now the switch is rapidly opened and closed at a 
rate much faster than the ohmmeter can respond, the meter 
will indicate some value intermediate between 9·9kfl and 
I MO, the actual value depending on the relative times for 
which the switch is open and closed. By making the switch 
an electronic switch (in fact a cmos analogue gate) and 
controlling it with a squarewave whose mark-to-space ratio 
is proportional to a control voltage, the whole circuit behaves 
as the desired voltage-controlled res istor. Precise matching 
of four such resistors is taken care of by the fact that cmos 
analogue gates come four to a chip. For use in the audio 
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filter the switching frequency must be several times higher 
than the highest frequency passed by the filter. 
2. Automatic tuning. How can the voltage tuned filter be 
made to tune itself to an input signal? There are three main 
requirements. First, the circuit must derive in some way a 
voltage which is proportional to the degree of mistuning 
of the filter and which can then be used in a negative feed­
back loop to make the filter track the input s ignal. Second, 
the filter must be able to sweep over its complete tuning 
range in order to be able to locate interference whistles 
anywhere in its range. Third, the filter must be able to recog­
nize when it has a signal within its passband so that it can 
change over from a searching mode to a locked mode. 

When the filter is precisely in tune with its input signal 
there will be zero phase shift between its input and output 
signals. If these two signals are compared in a phase sensitive 
detector (psd) the output of the latter will change sign when 
the filter passes through resonance, resulting in the dis­
criminator-like curve shown in Fig 4. Such an output voltage 
is usable in an automatic tuning negative feedback loop. 

A similar but much more sensitive discriminator response 
is obtained, however, by comparing instead the phase of the 
notch output with that of the lowpass output. Below reso­
nance the two are in phase, above resonance they are 180° 
out of phase. This abrupt phase reversal gives a very sen­
sitive indication of correct tuning and is used in Model FLI. 

The presence of signa.ls within the filter passband is 
detected by a second psd which looks for signaJs at the band­
pass output which are in phase with the input signal. If such 
signals are present above a certain threshold level, a control 
signal is generated which illuminates a panel lamp to indicate 
the locked condition, and which also controls an automatic 
sweeping circuit. 

Fig 5 shows this in much simplified form. PSD2 generates 
the "lock" signal. Jf PSD2 has no output, switch SI is closed 
and amplifier Al together with the trigger circuit form a 
sweep generator, and the output of the loop integrator 
ramps continuously up and down- thereby sweeping the 
centre frequency of the filter between its extremities roughly 
once per second. If during the sweep PSD2 detects a signal 
in the filter passband, switch S I opens and the sweep 
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Fig 5. Simp lified block d iagram 
of the D atong frequency agile 
audio filter, Model FL1, show­
ing the automatic tuning 
system. PSDt derives the 
automatic t uning control volt­
age while PSD2 signals when 

lock has been achieved 

instantly stops and remains put. The output of PSDI then 
drives the integrator in such a way as to keep the filter tuned 
precisely to the detected signal even though it may subse­
quently drift over the full tuning range of the filter. If lock 
is lost for any reason or if the input signal disappears, the 
sweep resumes after a delay of about 2s. 

The above has dealt with the automatic tuning system 
from the aspect of its use as an automatic notch filter. The 
limited afc function described earlier, and which is intended 
to simplify receiver tuning when using very narrow filter 
bandwidths in the manually tuned bandpass mode, is 
achieved by adding a much attenuated fraction of the output 
from the loop integrator to the tuning voltage derived from 
the manual tuning potentiometer. In this mode the sweep 
circuit is disabled. 
3. Hardware. It will be appreciated from the foregoing 
brief description that the circuitry contained in Model FU 
is considerably more complex than in conventional audio 
filters. The complete circuit uses eight cmos and bipolar 
integrated circuits, most of which contain multiple functions. 
For example, three C D4069 cmos hex inverters provide 
between them no less than 18 separate de and ac amplifiers 
which arc mainly used in the automatic tuning circuitry. 
In addition six discrete transistors and 11 diodes are used 
for various purposes. To reduce construction costs and offset 
the complexity, almost all handwiring has been eliminated 
and all connectors and controls mount directly onto the two 
printed circuit boards. Details of the construction are shown 
in the photograph . 

Conclusion 
While good audio filters "speak" for themselves when beard 
in action, not everyone has had the opportunity to hear one, 
and it is hoped that this article has put their use and function 
into perspective. 

The author naturally bas a soft spot for his own creation, 
but since the term "audio filter" can mean almost anything 
down to a single 88mH toroid, he hopes that he will be 
excused for trying to indicate the quite high level of complex­
ity needed to achieve a performance a t the other end of the 
~~ 0 
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An experimental 
power amplifier for 
144-146MHz using a 
power-fet 
by F. C. FULLER, G4GCJ* 

RESULTS of the author's experiments with a power-fet 
vhf amplifier which uses a Siliconix VMP-1 device are 

described below. The manufacturer claims that the device 
has a power gain of I ldB at 145MHz, and produces 5W 
p.e.p. 

Construction 
The amplifier was made using readily available components 
which were soldered on to an etched pcb. This was mounted 
into a Sin by 4in diecast box with heatsink. The amplifier 
was built according to the Siliconix application notes and 
data sheets but, on first testing, was found not to operate 
satisfactorily. The output matching network was changed, 
therefore, to the tapped tuning inductor as shown in t~e 
circuit d iagram by inductors L2 and L3. The power-fet 1s 
insulated with a beryllium washer, generously daubed with 
thermal compound paste. 

Alignment procedure . . 
The input resistor, RI , was used to define the mput rm­
pedance of the amplifier as an aid in the init ial trimming. 
When this was achieved, the resistor was removed. 

The amplifier can be run in any class by adjusting the 
gate bias voltage, but the two classes investigated by the 
author were (i) Class AB, where drain current is set to 
300mA; and (ii) Class C, where drain current is zero. Sin~e 
the zener-reference diode draws approximately lOmA, this 
was added to the total current which, in this case, was 
measured with an Avometer. The bias control, RVI, was 

• 33S Honeypot Lane, Stn.nmorc, Middx HA7 IEX. 
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Fig. 2. (a) Cross-section of a vmos channel. (b) Cross-section 
of a conventional horlzontal mosfet 

then set to give a supply current of 310mA at a supply 
voltage of JOY. 

The rf input was provided by an IC22 operating at 
145MHz, via an attenuator set to g ive 0·5W rf output, 
measured with a Thruline wattmetcr. The wattmcter was 
then connected between the amplifier output and a 500 
dummy load. The four trimmers were adjusted in turn (no 
specific order found necessary) to provide maximum output 
which was of the order of 6·5W with the input resistor 
removed. Output dropped to 6W when the amplifier was 
run for Class C operation. Relative efficiencies were as fol­
lows: 

Id @ 30V PD Po Efficiency Gain 
(W) (W) (%) 

Class AB 390mA 11·55 6·5 56·3 11d6 
Class C 300mA 9·0 6·0 66·6 10.sdB 

[t appears that Class C operation provides the best effi­
ciency figures, yet both efficiencies a re competitive with 
regard to current bipolar high power rf devices. . . 

The amplifier was reconnected to act as a rece1vmg pre­
amp to the IC22, and using the attenuator in series with 
the antenna was found to have a small-signal gain of 20dB. 

Conclusion 
These results were encouraging and will no doubt stimulate 
further development of power·fet amplifiers at vhf. The 
one possible disadvantage, however, is the need for a 30V 
supply which may discourage mobile or portable operation. 

C7 
15 
35V 

C11 
2 to 22p 

OV 

VMP·1 T03 case 
sou~ 

g~~ln 
(case) 

Fig 1. Experimental vhf 
"power-fet" amplifier 
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The author was interested to note that Siliconix are shortly 
to release a "stripline" power-fet capable of operating up to 
432MHz with a gain of about IOd.B. 

Appendix 
Structure of both conventional (enhancement) mos and 
(enhancement) vmos is shown in Fig 2. It can be seen that 
in the conventional mos structure current flow from drain 
to source takes place in the horizontal plane, with very little 
penetration in the vertical direction. In order to accom­
modate large currents the surface area of the device must 
be increased. The gate area slightly overlays the N + sub­
strate of the drain area, allowing a certain feedback capacity, 
Cdg. 

Current flow in vmos is in the vertical plane, and, for a 
given chip size, has a greater gate area. With the extra layers 
N- and N + in the structure, the voltage handling capa­
bility of the device is improved, and, as current travels 
vertically, a large surface area is not necessary for large 

A 12V-powered nicad 
charger 
by N. HOULT, G4CIK* 

N ICKEL-cadmium batteries are now very popular as a 
source of power for portable equipment, and mains­

powered chargers for them are both readily available and 
easily constructed. There are, however, times when a mains 
supply may not be available-for example, on holiday. 
This article describes a charger, for use in such circum­
stances, which runs from a 12V car battery ; note that as 
the usual set of 10 nicads supplies I 3V when fully charged, 
a car battery cannot be used directly to charge them. The 
circuit charges the batteries at a constant current of 45mA 
(as recommended for "AA" size batteries) and will cope 
with from 5 to 10 cells in series at a time. It is protected 
against indefinite reversal of its power supply, temporary 
short-circuiting of its output, and incorrect connection of 
the battery to be charged. 

Circuit description 
From the diagram shown in Fig J, the circuit can be seen 
to consist of two sections- a de-de converter, to step up the 
input voltage , and a constant current source. The de-de 
converter is of the "single saturating transformer" type, 
further details of which may be found in [ I]. Its mode of 
operation is as follows: assuming that initially TRI has 
just turned on a nd TR2 turned off, there will then be a 
voltage approximately equal to the supply voltage across 
section AB of the primary of Tl. This causes the current in 
this winding to increase linearly with time according to 

• 33/34 Lower Park Street, Cambridge CBS SAR. 

120 

Cf 

C2, 3, 4 
CS,6 
C7 

Components list 
4·7,.F/35V tantalum D1 12V zener BZY88C12 
bead R1 470 ± 2% TRS 
0·001,.F disc ceramic R2 1·2k!l ± 5% tW cb 
O·OlµF disc ceramic R3 2·2kn ± 5% tW cb 
15µF/35V tantalum R4 1n SW (wirewound) 
bead RS 4·7K!l ± 5% iW cb 

C8,9, 10, 11 Film-trimmer2-22pF RV1 2·2kQ preset carbon 
C12 Capacitance of device to heatsink, using 0·060in thick 

beryllium oxide washer, about 20pF 
Lt , 2 6 turns, close spaced, iin dia, 20swg enam copper wire 
L3 3 turns, close spaced, iin dia, 20swg enam copper wire 

current handling. The inherent depth of the vmos structure 
also puts a greater d istance between the drain and the gate 
layers, reducing drain/gate capacity, hence its ability to 
banc!Je bf and vhf signals at significant power levels. 

Since this a rticle was written, the YMP-1 has been modi-
fied by Siliconix and is now the VN66AJ. D 

the equation Y = L.di/dt, where L is the inductance of the 
winding. The changing current induces an emf in the base 
winding DEF of Tl in such a way as to keep TRJ turned 
on and T R2 cut off. 

Eventually, as the current rises the core will saturate and 
its effective relative permeability wlll drop sharply. This 
causes L to drop and di/d t to rise rapidly. The increase in 
current brings TR! out of saturation, reducing V, di/dt and, 
hence, its base drive, thus accelerating the process, turning 
TRl off. The consequent rapid drop in current causes an 
induced emf in the base winding of Tl to turn TR2 on and 
TRI off, the opposite of the initial situation. Thus the cir­
cuit oscillates with an approximately square-wave output, 
with a frequency determined by the inductance L of the 
primary of T l and the properties of the core used-about 
40kHz in the prototype. 

The potential divider R I, R2 provides bias to TRI and 
TR2 to start the circuit oscillating; note that C2 is the 
correct way round, as it is charged negatively with respect 
to ground by rectification of the induced emf in the winding 
DEF by the base-emitter junctions of TRI and TR2. 

The rectifier following the inverter is a conventional 
voltage doubler providing between 17V and 23V for the 
constant-current source TR3. It is of fairly conventional 
design, using a medium power transistor to cope with 
momentary overloads due to short circuits on the output 
or reversal of the battery being charged. As reversal of the 
battery causes very high power dissipation in TR3, LED3 
is fitted to warn of this condition. D4 is to prevent the nicads 
d ischarging into the charger should it be switched off with 
them still connected. LEDi provides an indication that the 
inverter is working, while LED2 indicates that a battery is 

Table 1. Properties of the Mullard FX2236 core 
Effective magnetic path length, lo 
Effective area of magnetic path, A o 
Effective permeability, µe 
Winding space 
Saturation flux density, s,., 

19mm 
27mm• 
950 to 1,840 
2·11 by 6·21 mm 
350mT 
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Fig 1. Circuit diagram of 
charger 

12V C1 
input 40 

being charged, and provides a voltage reference for the 
constant current source. LED2 will only light if a current is 
drawn from the output because the base-emitter junction 
a nd R4 would otherwise provide a shunt across it, reducing 
the voltage to about 0·8V-and LED2 requires nearly 2V 
before it will light. 

Components 
DI , to protect the inverter against supply reversal, is a 
high-current germanium rectifier, chosen for its low voltage 
drop. A possible alternative would be the base-emitter 
junction of a germanium power transistor. All three 
transistors are medium power silicon types, and may be 
replaced by any similar transistor with voltage ratings of 
40V and peak collector current ratings o f 300mA. It is 
worth mentioning that the type specified has a high limit 
for Vce(sat), and if the tra.nsistors used approach this limit 
the efficiency and output voltage of the inverter will be 
reduced. Therefore, it is recommended that this parameter 
be checked first, using the circuit of Fig 2; a good transistor 
will give a value of 500mV or less (300mV for the transistors 
used in the prototype). 

Due to the high frequency, the rectifier diodes D2 and 
03 are crit ical and only the types listed in the components 
list or equivalents should be used. Normal rectifiers (I N4001 
etc) will not work, and most small signal diodes have 
inadequate current ratings. The rema ining diodes may be 
of any silicon type. If a different core is to be used for Tl , 
one should be selected with characteristics as close as 
possible to that specified; important properties a re listed in 
Table I. 

12V supply 

Fig 2. Circuit for measuring VcetoaU under the conditions 
used In the charger (le "'2SOmA) 
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(i""\ 2N3053 
eve (viewed from lead end) 

C3 
10 

C4 
10 

Components list 
C1 40,..F 16V electrolytic LED 3 Red 
C2, 3, 4 1 O,..F 16V electrolytic RI 4·7k0 tW 
D1 GJ3M or similar R2 4700 tW 
D2, 3 BA Y38, BA V10 R3 3·3k0 t W 
D4, 5 1 N914 R4 270 tW 
LED 1 Green R5 6800 tW 

04 1N914 

LED 2 Yellow TR1· 3 2N3053. 
Tl Wound on two Mullard FX2236 cores with DT2202 former 

Primary ABC: 25 + 25 turns 34swg 
Base winding DEF: 5 + 5 1urns 34swg 
Secondary GH: 25 turns 34 swg 

Construction 
Any convenient type of construction may 1'<: used as the 
layout is non-critical. TR3 should be fitted with a push-on 
hcatsink, and, to minimize rf interference from ~he inverter, 
the c ircuit should be enclosed in a metal box with a ll leads 
in and out decoupled with disc ceramic capacitors. 

Setting up 
Connect a I 2V su pply to the unit via a 500mA meter and 
load the output with a set of discharged nic~ds or a ~ner 
diode of about 11 V and a suitable power raung. If neither 
is available, a resistor of about 2oon may be used, but 
trouble may be experienced in getting the invener to start 
with the load connected; this is because a resistor loads t_he 
inverter most heavily as the voltage is just s tarting to build 
up, whereas a battery or zener load draws no current until 
about 16V is reached. 

Monitor the voltage across winding G H of Tl with an 
oscilloscope (or if one is not available, measure the output 
of the voltage doubler) and switch on. The waveform ob­
served should be a good square wave of about 25V peak-to­
peak amplitude, or the output of the volt~ge doubler sho?ld 
be about 22V. If the circuit fails to oscillate, try reversmg 
connections D and F of Tl . If this fails, or if oscillation is 
erratic some adjustment to the values of RI and R2 may 
be req~ired. If all is well, the circuit will take. a current of 
less than I 50mA, and will start reliably every .ume. . 

Next, measure the output c urrent a.nd set 1t to_45mA, if 
necessary by changing R4. Finally, correct operation of the 
indicator LEDS may be checked. 

Reference 
[ J ] Texas Instruments Ltd Application Report No B83. 0 
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Microwave path 
checking 
by B. CHAMBERS, GBAGN* 

Introduction 
Although this article deals mainly with checking paths for 
line of sight conditions at microwave frequencies, some 
aspects of propagation over obstructed paths arc also dis­
cussed briefly. 

Jf the transmission path between a transmitter and a 
receiver is said to be "line of sight", this means that the 
receiver can "see" the transmitter and vice-versa. This does 
not necessarily imply, however, that a person standing 
next to the receiving antenna can literally see the transmitter, 
assuming that his eyesight is good enough and the atmos­
phere is clear and still, since, as will be shown later, a path 
which is obstructed at optical frequencies may be line of 
sight at microwave frequencies. 

The sigaificance of the path between a transmitter and a 
receiver being line of sight is twofold. First, even if the 
transmitting and receiving antennas have only modest gain, 
the transmitter output power required to pass a signal over a 
line-of-sight path which may be several hundred kilometres 
in length is generally only or the order of a milliwatt. 
Second, it is a fairly simple matter to calculate the system 
power budget for a given line-of-sight path and hence to 
estimate the probable signal-to-noise ratio at the receiver. A 
measurement of the actual received signal-to-noise ratio 
will then provide a check on the overall performance of the 
system. This approach is most useful s ince it does not rely 
on the amateur having access to sophisticated test equip­
ment. 

Background theory 
In practice the received microwave signal will have propa­
gated through a portion of the earth's atmosphere. Since 
the properties of the latter-such as pressure, temperature 
and humidity- vary with position, it is to be expected that 
its refractive index will also vary. This variation will have a 
marked influence on the actual path taken by the microwave 
signal in going from the transmitter to the receiver. Since the 
refractive index, n. of the earth's atmosphere has a value 
which is only slightly greater than unity, it is usual to work 
in terms of the refractivity, N, which is defined as 

N = (n-1) x W ( I) 

•"~~~~;::;;,., 
----- ------ L--- -------+ 

Fig 1. Microwave path over smooth earth showing earth bulge h 
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Fig 2. Preliminary path checks for line-of-sig ht conditions 
over (a) smooth earth path (b) path containing one significant 

obstacle 

The dependence of N on pressure, temperature and humidity 
is apparent from 

77·6 3·733 x tQG 
N = - p+ e T p 

(2) 

where p = the atmospheric pressure (mb) 
e = the water vapour pressure (mb) 

and T = the air temperature ( °K). 
The first term on the right-hand side of equation (2) corres­
ponds approximately to the optical value of refractivity; the 
second term, which must be included at microwave frequen­
cies, accounts for the presence of water vapour. Hence light 
waves and microwaves are affected differently in propagating 
through the atmosphere. Unless mixed land-sea paths are 
being considered, it is usual to assume that the refractive 
index of the atmosphere does not vary with distance along the 
path, and that under average propagation conditions 
decreases in an approximately linear manner with increasing 
height up to about I km. The variation above this height is 
o f no interest here. The effect of a decreasing refractive index 
with height is that, instead of propagating in a straight line, 
the microwave ray now follows a curved path whose radius 
of curvature is normally somewhat larger than the radius 
of the earth. For convenience the ray path between the trans­
mitter and the receiver can again be considered to be straight 
if the earth is assumed to have an effective radius which is 

Table 1 
L (km) h (metres) 

5 
10 
15 
20 
25 
30 
35 
40 
50 
75 

100 
200 
300 

K = 1 (no K = M7 (average K = 1·33 (average 
atmosphere) optical value) microwave value) 

0·5 
2·0 
4·4 
7-9 

12·3 
17·7 
24·0 
31-4 
49·0 

110·3 
196·1 
784·3 

1,764·7 

0·42 
1-7 
3·8 
6·7 

10·4 
15·0 
20·5 
26·7 
41·8 
94·0 

167-2 
668·7 

1,508·3 

0 ·38 
1-5 
3·3 
5·9 
9·2 

13·2 
18·0 
23·6 
36·8 
82·7 

147·1 
588-2 

1,326·8 
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different from reality. The amount by which the effective 
radius at a given time differs from the real radius is deter­
mined by the local variation with height of the refractive 
index and is best characterized by the effective earth rad.ius 
factor K , where 

K = effective radius of the earth (3) 
real radius of the earth 

Under abnonnal propagation conditions the value ofK may 
lie anywhere in the range 0·4 to infinity, or may even be 
negative: but more usually, in the UK at least, K bas a value 
in the range I to l ·5 [I]. For this reason the value of 
l ·33('/3) is often used for average propagation conditions. 

The next factor to be considered is that of the curvature of 
the earth. Fig I shows the two ends A and B of a microwave 
path which are separated by a distance L. The height, b, of 
the earth bulge at the midpoint of the path may be calculated 
from 

L 2 (km) 
h (metres) = 5tK (4) 

(Imperial unit equivalents to the equations are given in the 
appendix). Table I shows the magnitude of h for path 
lengths up to 300km and for three values of K. 

It can be seen from Table I that the effective height of 
the earth bulge decreases as the value of K increases, and 
vice-versa. Values of K greater than l ·33 correspond to 
above-average microwave propagation conditions, and if the 
value of K becomes infinite or negative then the condition 
known as ducting occurs when the earth is effectively flat. 
Also from Table I it would appear that for normal values of 
K the smooth earth can be assumed to be flat for path 
lengths less than about 20km. If the path length is longer 
than this then it is advisable to make a preliminary check for 
possible line-of-sight conditions before taking the trouble 
to construct a detailed ground-profile diagram. The pre­
liminary check consists of assuming that the earth between 
the transmitter and the receiver sites is smooth as shown in 
Fig 2(a) and calculating the sum of the distances d., dr to the 
horizon from each end of the path. If this total distance 
(d1 + d.) is greater than the path length L then the path may 
possibly be line of sight. The distance, d, to the horizon 

n 

A ~d-!-----L-d------ B 
{ a) 

Fig 3. Geometr)' of para bolic a rc profile diagram 
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Fig 4. Tilled parabolic arc profile diagram 

from the top ofa hill which is of height h may be found from 

d (km) = 3·57 ,I K h (metres) (5) 

Table 2 gives values of d for various values of h and K. 
If the ground profile between the transmitter and receiver 

sites can be assumed to contain only a single significant 
feature, as shown in Fig 2(b), then the preliminary check can 
be modified to include this. Under these conditions the path 
may be line of sight if 

L > 3·57 V K(h1 - h3) + 3·57 v'K(hr - h3) (6) 

For a more detailed path check it is necessary to d raw a 
ground-profile diagram. This is essentially a side elevation 
or ground section of the path between the transmitter and the 
receiver which is drawn with the vertical or height scale 
greatly exaggerated in comparison to the horizontal or 
distance scale. The smooth circular earth profile would then 
be depicted as a portion of an ellipse. This is difficult to 
construct for an arbitrary path length but, fortunately, 
because the vertical scale on the diagram is greatly exagger­
ated the elliptical arc can be approximated very closely by a 
parabolic arc which is rather simpler to construct. Fig 3(a) 
shows a parabolic arc representation of the surface of a 
smooth earth between a transmitter and a receiver. The 
height h of the earth bulge at a distance d from end A of 
the path is given by 

d (L - d) 
h (metres) = 

12
_
74 

K (7) 

where L and d are in kilometres and Lis the path length. 
When the heights h, and h2 above sea level of the trans­

mitter and receiver are added to the diagram, as shown in 
Fig 3(b), it can be seen that the line-of-sight path is, in 
general, not horizontal since h, and hr usu"ally are not the 
same. If desired, an additional term can be added to the 
right-hand side of equation (7) to tilt the ground profile 

h (metres) 

100 
200 
300 
400 
500 

1,000 
3,000 

Table 2 
Distance to horizon 

K - t K - M7 
35-7 38·7 
50·5 54·7 
61·8 67·0 
71 ·4 77·3 
79·8 86·5 

112·9 122·3 
195·5 2t1·8 

d (km) 
K = t-33 

41-1 
58·2 
71·3 
82·3 
92·1 

130·2 
225·5 
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Fig 5. Parabolic are profile diagram for path between S nowdon 
and the Cairnsmore of Carsphern 

diagram so that the line-of-sight path is horizontal. Then h 
is given by 

h ( ) d (L - d) d (h1 - h,.) 
metres = 12·74 K + L (8) 

and the resulting ground profile diagram is as shown in 
Fig4. 

Practical examples 
The use of equations (7) and (8) is best illustrated by some 
examples of real paths. Consider first the path between 
Snowdon (J ,084m asl) and the Cairnsmore of Carsphern 
(795m asl) which is mainly over the sea and is approximately 
243km in length. Using equation (7), values of h in metres 
are calculated at 20km increments of d. The results are given 
in Table 3 and are plotted in Fig 5 for K values of 1·17 and 
1·33, corresponding to the average optical and microwave 
cases respectively. It can be seen from Fig 5 that the path 
at the midpoint is obstructed at optical frequencies by an 
earth bulge some 50m in height. At microwave frequencies, 
however, the minimum path clearance is approximately 65m. 
Before the path can be positively classified as line of sight, 
the frequency of the transmitter must be specified and one 
further check made; this will be discussed after a further 
example, illustrating the use of equation (8), bas been given. 

The second path to be considered is that over land between 
Merryton Low (488m asl, 7km NE of Leek) and Cleeve Hill 
(329m asl, 5km NE of Cheltenham), a distance of I 36km. 
Values ofh calculated from equation (8) for path increments 
of !Okm and two values of K are given in Table 4 and 
plotted in Fig 6. It can be seen from the figure that if the 
earth were smooth then the path would certainly be line of 
sight for both values of K. Since the path is overland, how­
ever, the height of the ground above ·sea level must be 
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d (km) 
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240 
243 

Table 3 
h (metres) 

K - M7 K = 1·33 
0 0 

298·5 262·6 
543·4 478·1 
734·8 646·4 
872·5 767·6 
956·9 841·8 
987-7 869·0 
965·0 850·0 
888·7 781·8 
758·8 667·6 
575·4 506·3 
338·6 298·0 
48·2 42·4 

0 0 

superimposed on top of the smooth-earth (ie sea level) 
profiles already plotted to obtain the actual ground clearance. 
Jn practice it is rarely necessary to draw the complete ground 
profile since a glance at the appropriate map will usually be 
sufficient to identify the critical points along the path. 
Normally this can be done using maps with a scale of 1 : 
250,000 but in cases of doubt the larger scale 1 : 50,000 maps 
should be used. Along the path being considered here, the 
critical point occurs at a distance of about 80km from 
Merryton Low. At this point, in the vicinity of Birmingham, 
the ground rises to a height of at least 150m, which is suffi­
cient to obstruct lhe path even under normal microwave 
propagation conditions. Hence it is probable that this 
particular path is never line of sight. 

Fresnel Zone clearance 
In the preceding paragraphs it has been assumed that a 
path which is not actually obstructed by a closely spaced 
obstacle is line of sight. In practice this is not necessarily 
the case since the microwave signal does not propagate from 
the transmitter to the receiver as a single ray but as a cone of 
rays. The received signal has contributions from a number of 
these rays, and the magnitude of the former will depend on 
the relative phase of these contributions. Thus an obstacle 
such as a hill situated near to the line-of-sight ray may block 
some of the contributing rays and lead to a decrease in 
received signal. It is usually assumed that the obstacle will 
have negligible effect on the received signal level if it is 
situated more than a certain distance away from the line-of­
sight ray, as shown in Fig 7. This minimum distance is 
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K = M 7 K = 1·33 

0 
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391·8 
394·1 
383·0 
358·4 
320·5 
269·1 
204·3 
159·0 

0 
86·1 

160·3 
222·8 
273·4 
312·2 
339·3 
354·5 
357·9 
349·6 
329·4 
297-4 
253·6 
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159·0 
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Fig 8. T iited parabolic arc profile d iagram for path between 
Merryton Low and Cleeve Hill 

normally taken to be 0·6 of the first Fresnel Zone (often 
denoted as F,), or 

Smin (metres) > 0·6F = 329V (d,d~ dJ f (9) 

where d., d9 are in kilometres and are the distances from each 
end of the path to the point under consideration, and f is in 
megahertz. To illustrate the use of equation (9) examine 
again the 243km sea path considered previously. It was 
found that the minimum path clearance of the line-of-sight 
ray was approximately 65m for K = I ·33. If the path is to be 
considered as truly line of sight then the value of Sm1n must 
be less than this figure at the frequency of interest. Using 
equation (9) and letting d1 = 135km, d. = 108km gives 
Smrn = 43·4m for f = 3·45GHz, and Smrn = 25·5m for 
f = IOGHz. Hence the path is truly line of sight at these 
frequencies for K = 1-33. 

If an obstacle is closer to the line-of-sight ray than the 
dista nce Srrun, or the line-of-sight ray is actually obstructed, 
then the strength of the received signal will be diminished. To 
obtain an estimate of the additional path loss due to the 
obstacle in this case, it is often assumed that the latter can be 
replaced by a simple knife-edge whose diffraction loss 
propert ies are well known. Fig 8 shows the diffraction loss 
for a knife-edge obsta<?le as a function of the clearance, S, 
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r-----d1----.r..---- di----~ 

Fig 7. Fresnel Zone surrounding line-of-sight ray on a micro­
w av e path 

of the line-of-sight ray. It can be seen now why the value of 
Sm1n was chosen to be 0·6F 1 since this corresponds to the 
case of no diffraction loss. Note also that when the obstacle 
j ust touches the line-of-sight ray (S = 0) the diffraction loss 
is6dB. 

To return to the second path example, the ground obstruc­
tion for K = I ·33 was found to be approximately 20m at a 
distance of 80km from Merryton Low. At this distance, 
using equation (7) modified to calculate F, rather than 0·6F,, 
S/F1 = - 0·37 for a frequency of 3·45GHz and S/F, = 
- 0·64 for a frequency of IOGHz. Hence from Fig 8 the 
additional path loss due to diffraction when K = 1·33 may 
be estimated as l ldB at 3·45GHz and 14dB at IOGHz. It 
should be emphasized that these estimates are probably 
on the conservative side since the ground obstruction at 
microwave frequencies may well consist in practice of a 
number of obstacles each with its own diffraction loss. The 
treatment of multiple obstacle diffraction, although fairly 
straightforward, is outside the scope of this article. F urther 
details can be found elsewhere [2]. 

ff a given path is found to be obstructed, transmission 
losses due to obstacles other than hills, such as trees, hedges 
and buildings, may also have to be taken into account. It is 
difficult to quote definitive values for these losses since they 
will depend not only on frequency but also, more importantly 
on the water content of the obstacle in question. As a rough 
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Fig 8. Diffraction loss due to a knlfe•edge obst acle 
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guide, measurements made at a frequency of 3·3GHz [3] 
have suggested that the following should normally be 
regarded as opaque to microwaves: 
(a) rows of trees in leaf, if more than two in depth ; 
(b) trunks of trees, whether leafless or in leaf; 
(c) walls of masonry, if more than 20cm in thickness; 
(d) any but the lightest wooden buildings, particularly if 

containing partitions. 
In spite of these rather gloomy conclusions and their 

implications for propagation across an urban environment, 
it should be pointed out that in the author's experience 
3·4GHz signals have been received through hedges and 
individual trees in leaf and in one case over a I km path 
through a housing estate, the transmitting and receiving 
antennas being inside houses on opposite sides of a hill some 
30m high. The lesson to be learned from this test is clear; even 
if on paper a particular path is not line of sight it is still 
possible, on occasion, to transmit signals over it, as other 
propagation effects such as diffraction, scattering or ducting 
may come to the rescue. Herein lies the challenge and fascina­
tion of amateur radio at microwave frequencies. 
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Appendix 
Imperial Unit equivalents ol equat ions {4)- (9) 

h L' L. ·1 rcet = I ·SK , m m1 es 

d miles = 1·22 v'~ 

L > 1·22 yK(h, - h:1) + 1·22 yK(h2 - ha) 
Lin miles; h., h2 , h, in feet 

d (L - d) . . 
hreet = 1.5K d, L m miles 

h _ d (L - d) + d (h, - h,) 
reel - l ·SK L 

d, Lin miles; h., h, in feet 

Sm1n (feet) > 1369 J - d..,..t""""'d-2 -

(d, + d2) f 
dbd, in miles, fin megahertz 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Some meteorological aspects of the 
anomalous propagation of radio waves 

by E. R. Thomas* 

RADIO transmissions within the vhf/uhf bands (30-
3,000MHz) are often directional and line of sight so that 

the horizon is about the limit for useful t ransmissions. At 
these frequencies radio waves passing upwards through the 
atmosphere are lost into space; that is, they are not reflected 
by the ionosphere as are radio waves of lower frequency, 
and for this reason vhf/uhf transmissions are beamed more 
or less horizontally. Unlike-longer waves the whole of the 
path length of vhf/uhf transmissions is in the troposphere, 
which is the layer of air extending from the earth's surface 
up to about 11 km (35,000ft)-in European latitudes-and 
is the region within which clouds, rain and weather occur. 

Propagation of the vhf/uhf radio waves through the 
troposphere is greatly influenced by refraction, which is the 
change of direction, or gradual bending, to which energy 
waves (radio, light, sound) are subject on passing through a 
medium of varying density or electrical properties. The 
refraction of waves passing through air is probably better 
described by reference to light waves, which are visible, 
rather than to radio waves which are not. 

•"Green Acres", Jbstonc, High Wycombe. 
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Fig 1. Transmission paths of radio waves 

Visual refraction 
Mirages are examples of the influence of abnormal refraction 
in the layers of air close to the earth's surface. They are the 
result of large vertical temperature gradients which consider­
ably affect the air density ia the vertical, and are of two main 
classes. The most common is the "inferior" mirage which is 
seen over flat strongly-heated surfaces, eg desert or road 
surfaces. This mirage produces the illusion of an expanse, 
or pools, of water. [n this case the eye, looking more or less 
horizontally, sees objects well above the horizon as the 
light waves are refracted away from the earth's surface (Fig 
2), and the apparent expanse of water is really a view of the 
sky. 
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Fig 2. Inferior mirage 

The other less common mirage is the "superior" mirage 
which is seen above a Aat surface of much lower temperature 
than the air above it. The light waves in this case are refracted 
downwards towards the earth's surface, so that objects 
which are beyond the normal horizon appear .on or even 
above it (Fig 3). 

This " superior" mirage is of considerable importance in 
vbf/uhf transmissions because it a llows one to "see" 
beyond the normal horizon. 

Radio refraction 
VHF/UHF radio waves are subject to greater refraction than 
light waves due to moisture in the atmosphere. Invisible 
water vapour is always present in the troposphere, and the 
amount is subject to considerable change, especially near 
the surface and in the lower troposphere. It varies from one 
place to another, and from time to time at the ~ame place. 
The amt int of water vapour (or moisture) in the atmosphere 
is commonly referred to as humidity. The presence of this 
moisture in the air is of fundamental importance in the study 
of the anomalous propagation of radio waves because the 
water molecules become electrically polarized and re-orient 
themselves as the electric field changes. These charged water 
molecules considerably enhance the degree of refraction 
of radio waves. 

The degree of refraction is normally measured and ex­
pressed by the refractive index (n) of the medium, and is the 
ratio of the velocity of the wave in a vacuum to its velocity 
in the medium. The refractive index of air is fractionally 
greater than J and depends on pressure, temperature and 
humidity ; it generally.decreases with height so that the rays 
which pass through the troposphere acquire downward 
curvature. As the radio refractive index (n) is a quantity 
only slightly greater than unity (about I ·0003), a fractional 
percentage change in its value is very importaot in propaga­
tion studies. Very small changes in its value can have a 
profound effect on the destination of a radio wave. 

To simplify calculations it is usual to subtract I from the 
index and multiply the remainder by one million to arrive 
at N units. Mathematically this is represented as 

N = IO" (n - I) 
Under normal atmospheric conditions the refractive index 
decreases with height, in the lower levels of the troposphere, 
by about 40 N units/km (3,280ft). This results in normal 

Warm er a ir aloft (inversion) 

~
Image 
appears 

- ---- above 
-------- - horizon 

r----==::=-~==--+---..... __ 4obiect 

Cold surface 

Fig 3. Superior mirage 
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line-of-sight radio transmissions. When the refractive index 
decreases with height at a rate of 157 N units/km the radio 
waves assume a curvature equal to the radius of the earth. 
Decreases greater than 157 N units/km produce a super­
refracting layer in which ducting may occur. 

When ducting occurs the radio waves travel beyond the 
visible horizon, confined within a shallow layer of air just 
above the earth's surface-being refracted by the air and 
reflected by the ground. When this phenomenon occurs it is 
referred to as"an opening". Whether or not a super-refracting 
layer leads to ducting depends upon the angle of incidence 
of the ray and the thickness of the layer. The greater the 
angle between t~e ray and the plane of the super-refracting 
layer, tbe greater must be the depth of the layer to bend the 
ray so that it is directed back to the earth's surface. The 
longer the wavelength the greater the depth of the layer 
required to allow ducting to take place. The frequency of 
the phenomenon is, therefore, much greater at the shorter 
wavelengths. 

Normally in the troposphere the temperature decreases 
with height, but occasionally this state is reversed ; that is, the 
temperature within a shallow layer increases with height. This 
is referred to as a temperature inversion. The meteorological 
s ituation favouring "ducting" or " an opening" is a low level 
temperature inversion with considerable moisture (or high 
humidity) below the inversion, and a rapid decrease in 
moisture above. 
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Inversion Oc t.ween Inversion fro m 
1000 and t500 1 t surface to 750 tt. 

9 11 t3 15•c 
48 52 55 59' F 
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9 II 13 15' C 
48 52 55 59'F 
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Fig 4. (a) Normal atmospher ic condition. (b) U pper layer 
inversion. (c) Lower level i nversion 

Fig 4(a) depicts diagramatically the normal atmospheric 
condition of decreasing temperature with heig~t (moisture 
not shown). Fig 4(b) depicts an inversion in the layer from 
1,000 to J,500ft, and Fig 4(c) depicts an inversion from the 
surface up to about 750ft. Both Figs 4{b) and 4(c) indicate 
situations where ducting is possible. When the air below the 
inversion is very moist, as indicated by the hatched parts of 
the diagram, and very dry above, the probability of ducting 
is greatly enhanced. 

Inversions as depicted in Fig 4(b) are often produced in 
anticyclones (areas of high pressure) where the a.ir in the 
centre of the high pressure sinks in the lower levels of the 
troposphere towards the surface. As the air descends towards 
the· surface it is compressed and as a result its temperature 
rises. (A well-known example of such a heating process is the 
effect on air in a bicycle pump when it is compressed). A 
small inversion starts well above the surface and increases 
in intensity day by day as the air descends slowly to the lower 
levels-usually to about 2,000ft. Inversions of varying 
intensity can be found almost always in anticyclones. 
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Fig 5. Overnight Inversion 

Anticyclones quite often move slowly, especially over 
temperate region land masses in winter where they produce 
cold but dry weather. During their slow drift across the 
earth's surface they can produce quite intense inversions 
(with temperatures increasing with height by about s·c 
in a 200ft layer). The very dry air above the inversion (which 
gives the dry weather) and the moister air below are the 
preferred conditions required for ducting, and in these 
situations the ducting may last for several days. 

Inversions are also produced when warm dry air moves 
over colder water. The air is cooled in the lowest layers 
and at the same time moisture is taken up into thjs layer 
from the sea surface. Strong ducts are often produced by 
this method, especially, for example, when bot air blows off 
the African continent over the Mediterranean. Such ducts 
can last for long periods and often persist throughout day 
and night. 

Other inversions which occur over land from ground level 
to a height of a few hundred feet (as shown in Fig 4(c)), are 
usually the result of night-time cooling of the land, especially 
in winter when the nights are long. For these inversions to 
form there should be little or no cloud during the night and 
not much wind. The inversion starts to form about sunset, as 
the earth loses heat into space, and intensifies throughout 
the night to become most intense about dawn. The cooling 
of the air near the surface often results in mist, fog, dew or 
ground frost , all of which are indications of moist afr within 
the inversion layer. As the sun rises, the surface temperature 
increases- there being little or no cloud- and gradually the 
inversion is destroyed and the moisture dispersed through 
the atmosphere, as the mist, fog, dew and ground frost 
disappear. These inversions, therefore, are normally night­
time phenomena which give the best, though temporary, 
ducting conditions around the dawn period. 

In overnight inversions the colder air near the surface 
tends to sink towards lower ground, so that the most intense 
of these inversions occur over the lower parts of sloping 
ground or in valleys. It is possible that vhf/uhf trans­
mitters sited on preferred high· ground could be above the 
inversion, and above the ducting layer, while a lower level 
transmitter would be within the ducting layer (Fig 5). This 
situation is less likely to occur with anticyclonic inversions, 
which are normally at a higher level in the atmosphere. 

So far reference has been made to ducting and to the 
enhanced range of vhf/uhf radio waves, beyond the normal 
horizon, during these openings. However, it can happen 
that, when a super-refracting layer exists, interference may 
occur between two or more transmissions which have 
traversed slightly different paths. Signals arriving at the 
receiver at the same time may have left the transmitter at 
slightly different times, resulting in multipath fading. In the 
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lowest layers of the atmosphere there appear to be many 
small-scale, short-lived or moving inhomogeneitjes which 
give rise not only to fading, but to rapid fluctuations in the 
fading. So while an opening offers an exciting opportunity 
to operate beyond one's normal horizon, there are exceptions 
when, at times, disappointing operating conditions occur due 
to multipath fading. The same meteorological factors 
described in this article are at work, but multipath fading 
indicates that the actual structure of the atmosphere is much 
more complex than the simple examples considered in this 
~~ 0 

International beacon 
project 

This project is sponsored and encouraged by IARU Region I 
and organized by Alan Taylor, G3DME. The establishment 
of the beacon stations has stimulated scientific interest in the 
propagation paths revealed by reception of the beacons. In 
addition, they fulfil a practical role by providing signals on 
what is often otherwise a dead band. With the increase in 
solar activity during the next few years more of the beacons 
will become reguJarly audible in the UK. 

Freq (kHz) Station Original 
freq (kHz) 

Location Rem • .rks 

28,185 OA4VHF Lima Peru (1) 
28,200 Common 28,200 
28,202-5 9J2BBB Lusaka, 0500--0600gmt 

Zambia 1500-1600gmt 
28,2()5 DLOIGI 28,195 Mt QSY28,200 

Predlgtstuhl, H + oo--05 
Germany H+ 30-35 

28,207'5 N4RD Englewood, 
Fla, USA 

28,210 3B8MS 28.190 Signal Mount, 
Mauritius 

28,212·5 ZD9GI Gough Island 
S Atlantic (2)• 

28,215 GB3SX Crowborough, 
England 

28,217·5 VK2Wf Sydney, 
Australia (1) 

28,220 5B4CY Llmassol, 
Cyprus 

28,222-5 YU Yugoslavia (1) 
28,225 VE3TEN 28,175 Ottawa, Canada 
28,227-5 FX3TEN France (2) 
28,230 ZL2MHF 28,170 MtClimfe, 

New Zealand 
28,232·5 VP8 Falkland Is. (2) 
28,235 VP9BA Southampton, 

Bermuda 
28,237'5 LA Norway (1) 
28,240 PY1CK 28,160 Rio de Janeiro, (3) 

Braz II 
28,242·5 ZS South Africa (1) 
28,245 A9XC Hamala, Bahrain 
28,247'5 EA201Z Spain " Unofficial" 
28,250 w 28,150 (1) 
28,255 W6 Calif USA (1) 
28,260 VK5 Australia (1) 
28,265 VK6 Australia (1) 
28,270 VK8 Australia (1) 

Notes: (1) In planning stage 
(2) Under construction (2) • Expected to be operational soon 
(3) Being re-built after period of unservlceablllty 
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cswlnews:J 
Bob Treocher, BRS32525 • 

DX news 
It seems as though most correspondents took advantage of 
the long festive holiday to search around the bands, looking 
for those rare, elusive countries which only seem to be active 
when o ther chores curtail listening habits. 

For Robert Small, A8841, the period meant new stations 
in the shape of 3CIX. VE3HRS{TZ6, BV2B and ZL3NR/C 
on Chatham Island. Noel Phelps, BRS35608, caught up 
with 3CIX KX6LA and FB8WE, all on 7M Hz cw. Neville 
Spry, BRSi7567, managed a new station on 3·5MHz in the 
shape of9NINFO, who is W.B4NFO in disguise. He is in 
Nepal to promote amateur radio and should have been 
active for about six weeks. 

At the time of writing, the bands have been quite active, 
with enough good dx to keep most people happy. The 28M Hz 
band has been open again, producing fine signals from W 
and VK, and the usual crop of "goodies" from the African 
continent. The 21MHz band bas also been fair, with ample 
numbers of novice VK stations audible on ssb below 
21 ·200. On 14MHz there have been the usual good ones from 
the Pacific area- A35, KG6R, VK9X and FK8; while 
7MHz has been particularly good during morning hours, 
with dx being heard until I 130gmt on some days. Best dx 
reported on 7MHz ssb was FG7BA, and KP4RF- 59 plus 
20 at I Ol 5gmt- plus numerous Centra l and South American 
countries. USA and Canadian signals around 7·200M Hz 
have bP..en very good at around 0830 until IOOO, with west 
coast s ignals heard in G including W71SX (Washington). 
WA7PDW (Arizona). AA6AA, W6FCF and W6RKP in 
California. Activity on 3·5M Hz bas not seemed as intense 
compared with previous winter dx seasons. Signals from the 
USA were, if anything, up on previous years, but little 
activity has been reported from the Caribbean and South 
America. 

As Dave Sharred is now licensed, we have no I ·8MHz 
dx news. 

Old-time dx 
Jn the last issue, your scribe mentioned that Neville Spry 
had been sorting through his logs to increase his a ll-time 
countries total. He says that he has had a whale of a time 
digging out dust-laden and moth-eaten log books, going 
back many years. Some of the old-time countries unearthed 
included F08 Clipperton, C9 Manchuria, Yls by the dozen, 
ZAs when they were genuine, CR8 Goa, FF8, 15 Italian 
Somaliland and JZO. Neville now stands at 310 confirmed 
out of 326 heard. 

The Dutch connection 
A while ago your scribe received a letter from Jack der Does, 
NL645, who is the contest manager for VERON, the Dutch 
society, and, now that we have a monthly column, here arc 
some details of an idea he has suggested. A three-hour 

• 392 Rochester Way, Eltharn, London SE9 6LH. 
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1977 HF Countries Final Table 
St.lion 2IMH1 ZIMH1 14MH1 lMH1 H MH1 1-IMH1 T otal Mode 
BRS35'08 113 173 193 184 108 •2 113 cw 
BRSt75'7 115 111 241 75 121 9 148 ub 
BRS3S843 110 177 212 92 118 15 m ub 
ARS37223 89 116 221 70 84 11 677 ub 
BRS35454 ti! 10 20< 73 t 14 20 671 ssb/cw 
BRS38878 54 133 174 100 115 41 617 ub/cw 
A8841 18 ISO 228 56 84 0 596 sab/cw 
BRS32288 84 146 173 57 110 4 574 ssb 
BR$3835e 67 1211 153 44 69 0 461 llb 
BRS25ll01 33 84 173 66 78 13 445 ssb 
A9t9t 52 126 161 35 54 0 428 11blcw 
ARS3901S 43 121 135 40 46 2 387 Hb/cw 
BR$37712 40 82 110 26 5S 5 318 ub 
BRS37583 31 15 108 43 n ' 315 ssb 
BRS37114 24 q 75 36 70 2 254 ssb 
ARS37190 22 se 94 211 33 2 235 ssb 
A9t07 21 40 109 13 30 t 214 ssb 
BRS34!168 5 18 95 14 71 4 201 ub 
BRS20t8S ts 51 87 13 10 0 135 ssb 
ARS38280 19 48 65 16 l!e t ns ssb 
AS»l 24 43 74 n It 0 169 u b 
BRS36910 20 40 76 3 a 3 ISO ssb 
A9199 21 41 41 n It 2 139 ssb 
BRS38934 21 24 41 16 36 3 tST ssb 
BRS375e7 2 16 32 23 55 132 ssb 
A9098 s II 48 14 20 101 sob 
BRS38840 2 13 69 2 2 89 ••b 

All-time Countries Table 
Station 2IMH1 21MH1 l4MH1 lMHt 3 ·5MH1 1·8MHa Total Mode 
BRSt7581 236 265 319 136 220 11 t,188 ssb 
BRS32525 104 260 283 188 228 25 t,116 ssb 
BRS25110t 191 269 308 179 182 16 1,151 ssb 
BRS3S943 135 227 266 112 203 18 t.021 ssb 
BRS38818 74 189 233 ISO 181 61 888 ssb/cw 
8R$35454 114 185 241 103 141 22 817 $.$b/ CW 

BRS3221MS 98 195 225 75 112 4 767 ssb 
A8841 84 169 262 57 108 0 680 ssb/cw 

contest between SWLS in G-land and PAO, 10 see who can 
log the most prefixes during that period. Points would be 
awarded according to the continent in which stations logged 
were situated. The idea seems a good one to your scribe, but 
comments would be welcome. If enough favourable com­
ments are received we can take things a step further. 

The rest of the mail 
John Holmes, BRS38934, has been experimenting with 
different antenna systems- with some success. He is con­
sidering a venical now, but his ultimate aim is a beam. Over 
the holiday period John heard some of his first dx on the 
3·5M Hz band. including PJ2FR and PY2XB. 

Keith Kerr, BRS35943, returned home from college to 
find his 28, 21 and I 4M Hz antennas scattered over the 
garden as a resul1 of December storm damage. Fortunately, 
however, his 3·5'M Hz antenna was not affected. 

Robert Small, A8841 , continues to suggest that he is 
always at his rig, with another impressive list of dx heard. 
Worthwhile calls igns appear on a ll bands 28-3·5MHz; to 
pick a few of the good ones: H5 on 28MHz, FK8 and STO 
on 21 MHz, and 8Q7 and VKORH on Norfolk Island on 
14MHz. His QSLd total now stands at 244, thanks to returns 
from ZM7AT, F HOFX Mayotte Is, SMOAGD/S2 and 
VKOKH Macquarie Is. 

T he 1977 HF Countries Table appears for the last time. 
Congratulations to Noel Phelps in first BRS, and to Roben 
Small in first A positions. 

Finale 
Hopefully something of interest was found in the above. 
Any news, views and comments, including thoughts on th~ 
G/ PAO contest, will be welcomed by 2 March for the Apnl 
issue and 23 March for the May issue. D 
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technical I 
topics _J 

Pat Hawker, G3VA 

A FEW weeks ago I spent a nostalgic hour at the "Wireless 
.t\.. Show" at the Victoria and Albert Museum, where some 
150 sets from about 1922 to 1956 had been gathered together 
and arranged to illustrate the different trends and styles in 
cabinets. Those massive wooden and bakelite cabinets of the· 
'thirties; the wartime "utility" models; the pioneering 
designers for Murphy and Ekco; the rising-sun louc!speaker 
frets of the Pye trans portables that so dominated living rooms 
before the coming of the telly; and the transistor portables 
with their tiny and tinny loudspeakers. Not a communication 
receiver in sight (except perhaps the Forces PCR welfare 
set), but a fascinating display for all that and, it must be 
admitted, more interesting than most of the up-to-date 
radio exhibitions for consumer sets that one sees today. 
Worthy, one would think, of becoming a permanent display. 

Looking at logic 
Several years ago I attempted to outline the main logic 
·' families" and to indicate the main differences in term; of 
switching speeds. potentials and power consumption 
(Amateur Radio Techniques). Although there have been 
changes in relative popularity and (for professional applica­
tions) a fairly rapid rise in the importance of iil or i'I (inte­
grated injection logic), the situation has remained fairly 
stable for several years. 

However, for those seeking a more detailed outline of the 
differences between the logic families, an article ·'Digital 
electronics fundamentals for fhe users" by John W. Went­
worth appears in SMPTE Journal Vol 86 September 1977, 
pp626-36, and can be found in various science libraries. It 
covers dctl {diode-coupled transistor logic), rtl (resistor­
transistor logic), dtl (diode-transistor logic), ttl or t21 (tran­
sistor-transistor logic), cmos or cos/mos (logic based on 
complementary symmetry metal-oxide-semiconductor field­
effect transistors), eel (emitter-coupled logic or current-mode 
logic, cml), and iii or i21. The following notes are partly 
derived from this article. 

Table 1. Comparison of the ttl series 

Series 
7400/5400 
74H00/54HOO 
74L00/54LOO 
74S00/54SOO 
74LSOOl54LSOO 

Category 
basic 
high-speed 
low-power 
Schottky-clamped 
Schottky-clamped 

T ypical 
propagation 

delay 
9ns 
6ns 

33ns 
3ns 

T ypical 
power 

dissipation 
per gate 

5mW 
12mW 
0·55mW 

12mW 

low power 9ns 1mW 
Propagation delay Is deflned as the time delay between the 

application of a signal to the input of a logic circuit and the change 
of state at the output. In general terms, the maximum operating 
frequency of a standard 7400-serles device Is usually between 10 
and 20MHz. 
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Table 2. Abbreviations in common use 
bbd 
ccd 
crom 
dll 
dip 
euom 
eprom 
fpla 
hex 
locmos 
lpttl 
oxim 
prom 
quad 
ram 
rom 

bucket-brigade device 
charge-coupled device 
control read-only memory 
dual-In-line package 
dual-In-line package 
electrically alterable read-only memory 
erasable programmable read-only memory 
fleld-programmable read-only memory 
device wilh six similar clrculls 
form ol high-speed, high-output cmos 
low-power transistor-transistor logic 
oxide-Isolated emitter-coupled logic 
programmable read-only memory 
device containing four similar circuits 
random access memory 
read-only memory 

For amateurs the most popular series are the standard 
"7400" series of ttl devices, a lthough these are being in­
creasingly challenged by the cmos "4200" series. (Note that 
in both these cases the serial numbers are common to several 
manufacturers, although the devices also carry a manu­
facturer's prefix, see later.) Military-grade ttl devices (5400-
series) are intended for use over the wide temperature range 
- 55°C to + I 25°C and a voltage range of 4·5-5·5V instead 
of the s tandard (7400-series) ranges of 0°C 10 70°C and volt­
age range 4·75 to 5·25V: the 0°C limitation of standard 
devices should be noted for any units used outside the shack. 

Devices in the 74COO-series and 54COO-series are not ttl 
logic devices but are cmos devices using the same pin 

Table 3. Prefix letters of ic and display devices 
AD 
AM 

AV 
c 
CA 
CD 
CM 
CMP 
CT 
DG 
DH 
DL 
DR 
DT 
FPQ 
HBF 
HP 
HROM 
I CL 
IM 
LH 
LM 

Analogue Devices 0 Plnlite 
American Micro- P Pinllte 

systems PA Signetlcs 
General Instruments RC Raytheon 
General Instruments RM Raytheon 
RCA S American, Micro-
RCA systems, Raytheon 
General Instruments SAK Phillps 
National SCL Solid State Scientific 
Caltex SD Signetics 
NEC SE Signetlcs 
National SG Silicon General 
Litronlx SI Sanken 
RCA S L Plessey 
Tungsol SLA Op co a 
Fairchild SN Texas Instruments 
SGS SP Raytheon 
Hewlett Packard SSS Precision Monolithic 
Harris STK Sanyo 
lntersil SU Slgnetics 
lntersil TA STC, Toshiba 
Opcoa TAA Mullard, Philips 
National, Fairchild, TAD Muliard, Phillps 

Raytheon, Signetics TBA Mullard, Philips, ITT, 
LP Elremco SGS 
M Motorola TDA Philips, SGS 
MAN Monsanto TIL Texas Instruments 
MC Motorola, Signetics TMS Texas Instruments 
MCM Motorola TP Texas lnstrumenls 
MFC Motorola U Fairchild, SGS 
MK Motorola UA,uA Fairchild, Signetics 
MLC Motorola UAA Siemens 
MLM Motorola UC Solitron 
MM National ULN Slgnetics, Sprague 
MN Philips ULS Sprague 
MPQ Motorola ULX Sprague 
MV Monsanto UPC NEC 
N Slgnetlcs XR Exar 
NE Slgnetlcs ZN Ferranti 

Some common devices (555, 741 etc) are often known by number 
only but, in practice, usually carry a manu'facturer's prefix. The 
above list Is not exhaustive and Is Intended only as a guide. 
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diagrams as functionally equivalent ttl devices. There are 
also, for example, new ranges of op-amps, such as the RCA 
CA3140, which feature a high-impedance mosfet input stage; 
they are used as a plug-in replacement for the popular 741 
op-amp package (Ham Radio January 1978, pp76-8). Apart 
from the high input impedance they are claimed to have 
improved slew rate and wider frequency response at com­
parable cost. 

Within the ttl family are various important categories 
denoted by a letter or letters within the type number: high­
speed ttl (74HOO, 54HOO); low-power ttl (74LOO, 54LOO); 
Schottky-clamped ttl (74SOO, 54SOO); and Schottky-clamped 
low-po1nr ttl (74LSOO, 54LSOO); see Table I. The high-speed 
ttl devices achieve higher switching speeds at the price of 
substantially higher power dissipation, basically by using 
lower-value resistors (mostly about half-value). Low-power 
ttl devices, on the other hand, use resistor values about 10 
times those of the basic version, decreasing power con­
sumption but resulting in longer time-constants, thus 
increasing propagation delays and, hence, reducing maxi­
mum switching speeds. 

Schottky-clamped devices incorporate Schottky-diodes 
("hot-carrier diodes") in parallel with the conventional 
junctions to eliminate "depletion zone" problems; as a 
result, these devices can be switched faster than either 
conventional or high-speed ttl devices, with power dissipa­
tion about the same as for the high-speed devices. Low­
power, Schottky-clamped ttl devices use higher value resistors 
to reduce power consumption but with switching speeds still 
comparable to normal ttl devices (resistors about five times 
those of basic ttl gates). 

Two other variations should be noted. One is the Scbmitt­
trlgger ttl devices, which are useful in applications where 
significant "noise" is present or where slowly changing 
voltages have to be converted to pulse-type signals. The 
other is the ttl tri-state device where the output can be logic 
low, logic high or floating; these a re often used as output 
stages in larger-scale ttl devices. 

The cmos field-effect devices are basically voltage-operated, 
whereas the other logic families are basically current­
operated; they do not incorporate passive resistors. The 
most important advantage of cmos is that the devices 
consume very little power except when they are actually 
being switched and they can also be operated over a much 
wider range of supply voltages (3- ISV for the "A" series; 
3- 20V for the "B" series). 

In comparison with ttl, cmos devices are somewhat 
slower in switching speeds, affected both by the supply 
voltage and by the capacitance of the load. In some applica­
tions they may, however, use only about one-thousandth 
the power. Power dissipation is essentially proportional to 
the rate at which logic changes occur, since the gates draw 
virtually oo power when in a steady-state condition (which 
is why, for example, a cmos keyer may never need to be 
turned off). For example, with a IOV supply, the power per 
gate at I kHz switching is typically 4!-'W but at I MHz would 
be4mW. 

Emitter-coupled logic (eel or cml) has found applications 
in pre-scalers and vhf digital counters; its special features 
are the high maximum switching speeds (comparable to 
Schottky-clamped ttl) and relative freedom from noise 
spikes. The high speed results from the fact that the tran­
sistors do not go into saturation; some eel devices have 
achieved switching times of well under Ins in large scale 
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integration. However, the use of ra ther different supply 
voltages makes it difficult to mix eel and ttl devices, and 
interfacing circuits are normally required. 

Manufacturers tend to classify small-scale-integration 
(ssi) as L to 12 gates per package, medium-scale-integration 
(msi) as J 3 to 100 gates per package, and large-scale­
integration (lsi) as arrays having more than 100 gates per 
package. 

Many of the recent applications of digital logic in amateur 
radio have depended on theexploitaiion of d igilal ''memory". 
Here it is worth remembering that, like the traditional 
"baker's dozen" (13). one gets a "binary bonus" in memory 
systems where I k is equal to I ,024 and not 1,000. 

Other abbreviations are now being freely u~ed without 
explanation and these may not be familiar to all readers. 
Table 2 gives a short selection, mostly concerned with the 
many forms of " memory" devices. 

Another problem is identifying ic manufacturers when 
only the type number is known, and Table 3 represents an 
attempt to list the more common of the prefix letters used 
for 1cs and display devices: it is based on a list prepared by 
"Kip" in Break-in August 1977. 

Stable bfo using cmos 
Jan Martin Noeding, LA8AK/G5BFV, has found that a 
useful and stable 455kHz bfo can be built from such cmos 
ic devices as the MC1401 ICP or MCl4069BCP (Fig I). 
When bench tested over a period of 24 hours it remained 
stable to within IOOHz. Supply voltage should be about 6 
to IOV, although it has been used with Vee as high as 22V. 

MC14011CP(MC14069BCP) 

Fig 1. LABAK's stable bfo using cmoa device 

The tuned circuit is a miniature Japanese ift with the 
original capacitor replaced by C l , a 250pF styroflex type. 
Without C l the frequency increased to about l,700kHz (RI 
should be reduced in value), suggesting that a similar 
approach could be adopted for an i.f. of around 1,600kHz. 

For optimum ~!ability R I should be the maximum value 
that sustains oscilJation; the lower the frequency the higher 
the value of resistor that can be used. 

Absorbing vhf in crowds 
A recent short note in the ABU Teclt11ica/ Review reported 
that users of radiomicrophones have sometimes experienced 
problems as a result of underestimating the effect of a large 
crowd of people between microphone and receiver. To quote 
this report : 

"A recent important radio outside-broadcast involved the 
use of radiomicrophones which proved disappointing and 
caused several anxious moments. All the points bad been 
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thoroughly checked out in advance and the final broad· 
casting points had shown a good reserve of signal, but during 
the broadcast the signals proved marginal and we had to 
operate at the limits of the equipment. As our commentators 
were relatively clear of the crowd, it would appear that an 
absorption effect was caused by the bulk of the crowd 
between the transmitter and receiver, particularly as a check 
made clear of the crowded area indicated results comparable 
to the original tests. The absorption was more marked with a 
400MHz radiomicrophone than one operating at 30MHz." 

Radiomicrophones are, of course, an extreme example of 
low-power radio links with relatively inefficient transmitting 
antennas, nevertheless this report may be worth remember· 
ing when trying to use hand-held equipment in comparable 
circumstances. 

FM tuning indicator 

From 
detector 

100k 

1M 

+V 

Fig 2. Cenlre·zero t uning indicator for fm receiv ers 

From Old Man No 11 1977 (possibly reprinted from 73 
magazine) comes a zero centre indicator for fm receivers 
suggested by Michael Black, VE2BVW (Fig 2). Operation is 
described as follows: "To adjust, tune-in a station and adjust 
the 1 MO potentiometer for a null Then ask the station to 
modulate and fine adjust so that modulation peaks do not 
light the LEDS. Stations are properly tuned when neither led 
is lit". 

Another squelch for the CA3089E 
As a result of seeing the squelch circuit used by G4EMW in 
conjunction with receivers based on the CA3089E ic (IT 
December 1977 p946 Fig 8), Andy Hamm, G4EBI, was 

+12V 

To p in 12 of CA3089E 

10k 

10k 

To pin 5of 
CA3089E 

Fig 3. G4EBl's s9uelch arrangement for receivers based on 
t he CA3089E devices 
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prompted to send along a rather simpler arrangement which 
he has used in several receivers based on the CA3089E 
(Fig 3). He points out that it has the attraction of using only 
a 741 op-amp without any additional discrete transistors, 
and is driven by the noise-operated squelch circuitry within 
the CA3089E. The 4· 7k!l resistor and I OOnF capacitor ensure 
stable switching; the IOkfl divider potentiometer sets the 
741 output within the operating range of the CA3089E 
mute, pin 5, while the 4·7k0 resistor at pin 3 of the 741 
provides a load for the emitter-follower squelch output. 

More on electronic de fusing 
The resettable electronic de fuse described i.n the November, 
1977 IT clearly appealed to a number of readers as an idea 
of considerable practical value. But both John A. Young, 
GM4DQD, and A. F. Harrison, G3SEU,comment that dur­
ing the period that the resetting button is "momentarily" 

· depressed the system provides no protection to theequipment. 
They point out tbat it would seem to be preferable to use a 
double-pole relay, particularly since these are as widely or 
more widely available tban single-pole types. The fuse can 
then be arranged to open and protect the load should the 
button SI 'be held down during overload conditions. 

S1 -~:---er " LA RLA2 

RLA1 

RLA 
-2-

I ... 0 

Fig 4. GM4DQD's suggested resettable electronic de: f use 
using double-pole r elay for added protection 

GM4DQD suggests that the free-handle circuit breaker 
arrangement shown in Fig 4 will give useful protection, and 
adds that "although the tripping of this circuit breaker will 
be as rapid as the agility of the relay allows, the operation is 
unlikely to be fast enough to protect fully semiconductor 
devices. ln such cases an electronic rather than an electronic/ 
electromechanic overload trip is advisable. Conversely, if a 
heavy in-rush current is to be accepted (but with subsequent 
close protection) a capacitor C and resistor R3 can be added 
across R2, but the response to the later lesser overload cur­
rent will be somewhat delayed." 

He continues: "If a:n on-off switch is preferred to the 
momentary contact switch, the same free-handle feature can 
be realized with a single-pole relay as shown in Fig 5. In 
the original circuit with a momentary-contact switch the 
relay series resistor RI may be short-rated, but with the on­
off switch control the corresponding resistor must be rated 
for continuous connection across the supply." 

G3SEU notes a further point for the "belt and braces" 
people. He suggests putting the electronic fuse, set at a slightly 
lower rating, in front of a normal fuse. Then a long switch 
closure, or similar effect, would still be protected, while the 
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Fig 5. The use of a •Ingle-pole relay w ith switched closure 

normal(?) temporary overload would cause the relay to 
trip without blowing "the one and only remaining cartridge 
fuse". 

Matching coaxial cables 
Wyn Mainwaring, GSA WT, has made effective use of a 
technique for matching together different coaxial cables or 
socket-to-cable problems that is novel to me ; although as 
indicated later l am not sure whether this is as easy to imple­
ment as an alternative idea that was drawn to the attention 
of readers by GJKYH in TT (October 1971} and has sub­
sequently been included in several editions of ART. But first 
let GSA WT explain his technique. He writes: 

"Much radio equipment is built to professional standards, 
including son impedance coa.xia1 feeds, of which there are 
many (and an expensive range of inter-series connectors). 
The well-established BNC devices are ample for the power 
levels found in amateur radio and usable to lOGHz; it is 
small and positive in a quick connection with no threads to 
cross or bind. 

"However, older gear is more likely to have 7Sil outlets 
or feed impedance, via a B-L connector. The nickel-plated 
versions of B-L are a better long-term proposition than the 
more common aluminium-bodied plug, mating with a nickel 
or cadmium-plated socket. It depends on a firm push 'home' 
to minimize dielectric air-gap and to ensure reflection-free 
connection at very high frequencies. 

" How can we join the two systems? A >./4 coaxial matching 
transformer (taking into account the velocity factor of the 
cable) can provide the answer if this can be made by using a 
sol.id polythene cable of an impedance that is the geometric 
mean of 7S/SOn systems, ie 61il, or in terms of sol.id poly­
thene cables, 67pF, JOOpF and S2pF per metre-length of 
cable. But how can we make a 61 n length of cable? 

"This can be done without disturbing the inner or cutting 
the outer conductor of a piece of single-cored UR43 (or the 
flex-cored UR76) as follows: 

"Start with the cable correctly terminated at one end with 
a son BNC connector. Then carefully strip the black pvc 
sheath from a good >./4 length at the other end (6Sin for 
2SMHz, 2Sin for 70MHz, 13tin for 144MHz etc); the outer 
can then be pushed back like a sausage skin to reveal the 
solid polythene dielectric. Next some readily-available 
plumbers' ptfe pipe-thread tape (0·06mm thick seems a 

Z1 Z1 
Z1 +-fl---------~--------~Z2 

i---e----i i---e ' 
cot1 e = l.l. + ~ + 1 

z2 z1 

Fig 6. TransmlHlon llnetransformer used to provide a simple 
means of matching 500 and 750 c oaxial cables 
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common type) is lap-wound ovef' the length of polythene, 
forming two layers from the braid towards the free end, 
then returning towards the braid, forming a three-layer lap, 
totalling five layers over the polythene. It is this taped 
length that forms the new-impedance cable, an overall 
diameter of 3·Smm being needed for this mixed dielectric 
length of cable. 

"The braid now needs to be cased back over the taped 
section resulting in a shrinkage of about four per cent. As 
much care as possible should be exercised in replacing the 
braid smoothly and keeping it in place with adhesive pvc 
tape, which can be multi-layered to bring the d iameter up 
to a convenient size for the B-L plug at the 75n matching 
end, or for accepting a larger pvc tube (from some domestic 
fringe-type cable) which may be sealed from the weather with 
Bostick No I or pvx adhesive." 

GSA WT sent along a short length of modified cable 
showing that it a ll makes up into a very neat arrangement 
with the >./4 matching section built-in to the cable. 

However, the a lternative technique suggested in 1971 by 
G3K YH and based on an article in Electronic Engineering 
(April 1962) is shown in Fig 6. This permits any two cables 
of different impedance to be matched together by using 
appropriate lengths of the cables as shown, so avoiding the 
need for a cable at the geometric mean impedance. G3KYH 
simplified the original formula to that shown and noted that 
"for a S0/75il transformer this works out to an electrical 
length of 29·3° for each section of cable. The physical length 
must of course take into account the velocity factor of the 
cables (typically about 0·66 - O·SO)". 

Voltage-controlled noise generator 
This idea comes from Jan Martin Noding, LASAK/GSBFV, 
although it is based on a suggestion by DB3RC in CQ-DL 
No 4, 1977. The circuit shown in Fig 7 has been modified to 
suit the particular requirements of LASAK for use with the 
"Alignment aid for vhf receivers" described by J. R. 
Compton, G4COM, in Radio Communication, January 1976. 
Two units have been built and both worked instantly, 
delivering a maximum noise output of the order of IOdB 
(µV). Several transistor types have been tried for TR2 and it 
seems probable that optimum results will be achieved with a 
device having as low VeE as possible. Type MPS91S showed 
the best performance, starting to produce noise with an 
input voltage of approximately 6V; the BCS47 began to 
produce noise at 9V. However, if a I 2V supply is available a 
BCS47 will suffice, although the MPS91S (and possibly 

+12V TR1 ·-- BC308, BC558, MPS3702 
TR2 ._. MPS91B, 2N918, BC547 

RV1 
10k 

10k 

Vt 10k 

I Out; t 

1000p 

Fig 7. V oltage-controlled noise generator used by LASAK In 
conjunction with G4COM's "alignment aid for vhf receivers" 
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2N3904) will result in more continuous tuning. TRI does not 
appear to be at all critical, and types such as BC308, BC178, 
BC558 or similar devices may be used. The noise maximum is 
set by RV2 but it could usually be replaced by a IO to 50k!l 
fixed resistor. When an attempt was made to bypass the 
collector of TR2, LA8AK reports, this reduced the noise 
output level. 

Using the SL664, SL665 nbfm ICs 
John Wilson, G8KJS, and Richard Lambley, G8LAM, have 
been carrying out some practical tests using the new Plessey 
SL664, SL665 devices designed to provide i.f./af circuits for 

Vee 6V 

SF"J 
10·7MHz 15k 

100 
Audio 
output 

23456789 

a 

• R1 ch~en to match source 

b 

22 

Squelch output 

Vee 5V 

101< 

----.-----<11--<>Audlo 
output 

11 10 9 

Squelch output 

Fig 8. The bulc test c ircuits f or the Plessey SL664, SL665. Not e 
t hat In eac h c i rcuit a correction has b een mad e t o the connec· 
t ions show n in t he early data sh eet Issued by Plessey 
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nbfm receivers and transceivers. Each of these devices pro­
vides the basis of a complete i.f. strip and consists of a pre· 
amplifier, limiting amplifier, quadrature detector, carrier 
squelch, de volume control and audio output stage. The 
SL664 provides 250mW af output into 80, while the SL665 
has low-level af output intended to drive liigh-impedance 
loads. 

Fig 8 shows the test circuits used (these differ from that 
shown in the original provisional data sheet which was 
found by G8K.IS to contain an error). Some practical points 
noted by G8KIS include : 

(I) Rf should be chosen to match the receiver's crystal 
filter. 

(2) The SFJ filter acts as a roofing filter after the first i.f. 
gain block (46dB) and can be any ceramic filter of 3300 
impedance of the type intended for domestic wideband fm 
receivers. It must, however, be one selected for 10·7MHz as 
these cheap filters are manufactured to rather wide toler· 
ances. 

(3) The 470k!l de volume control should be linear. 
(4) The 470k0 squelch control is very critical of adjust· 

men! and can profitably include a fine control wired in 
series. 

(5) The tuned circuit between pins 4 and 5 can be a single­
tuned i.f. transformer, but G8K.IS/G8LAM found that a small 
toroid wound with about 15 turns in parallel with an adjust­
able trimmer was both smaller and of higher Q. 

(6) Although not obvious from the data sheet, the SL665 
does not incorporate interna( muting. However, the use of a 
few.extra components and virtually any npn silicon transistor 
provides full squelch facilities (Fig 9). 

SL665 

6 

0•33 
470k 
l ocVOLTsl 

Fig 9. T he u se o f external components to provid e a muting 
facility on t he S L665 

G8KJS reports that they found the squelch hysteresis very 
pleasant operationally, and preferable to the usual delay 
time-constant. In this way, if the squelch opens, it then 
remains open until the signal sinks a further IOdB into the 
noise. There is no annoying blast of noise on loss of in­
coming signal, provided that the control is set correctly. 

Because of the enormous gain of these devices, a good 
layout is essential and decoupling components should be as 
near the ic as physically possible. 

It is clear that these new devices provide a useful addition 
to the SL600 and SLl600 ranges, being purpose designed for 
narrow-band fm and suitable for vehicle, hand-held and 
domestic receivers. 0 
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• C microwaves 1 
Charles Suckling, G3WDG * _J 

T HE new writer takes over the pen with, perhaps, some of 
the mixed feelings which Dain Evans mentioned when 

writing his last contribution to this column. First of all 
the writer would like to join with many in thanking Dain fo; 
the tremendous effort which he has put into microwaves. 
He has not only written this column since its beginnings in 
1970, but has also been a contributor of articles to Radio 
Comm1111ica1io11 and is, of course, joint author of the RSGB 
VHF/UHF Manual. In addition, he has put much effort into 
microwaves through other channels, including a number of 
RSGB committees and international meetings. 

Many readers will know that Dain has been involved in 
RSGB affairs for a number of years. It is certain that the 
Society as a whole has benefited from his enthusiasm, and 
will continue to do so, particularly during his period of 
office as President this year. 

To take over such a well-established column is a daunting 
task, and the writer hopes that this will be made easier by 
as large a volume of correspondence as possible. Thus 
details o f new equipment, operating news, ideas and opinions 
will all be most welcome. 

1977 10GHz Cumulative Contest 
Until last year, contest operation on IOGHz had been 
limited to one or two multiband contests per year. In view 
of the high current level of activity on JOG Hz, the Micro­
wave Sub-committee and VHF Contests Committee organ­
ized a series of cumulative contests during last summer, 
similar to the events which have been held for some years on 
432MHz. 

There was an enthusiastic entry for this contest-20 
stations sent in logs-and the results are published in 
"Contest news" in this issue. Jn all, a total of 170 contacts 
was made during the five periods, and 44 stations were 
operational. In addition to the entrants, the following 
stations were active: F5ZA, G8DIC, G3IZD, G5HD, 
G3SDH, G3YJH, G8MFJ, G8FMJ, G8FLK, G3BNL, 
G3JVL, GSAGN, G4BGP, GSA.DP, F3LP, GSEUQ, 
G3PFR, GSCKT, G4ETU, GWSMEU, G3EGV, GSBTY 
and G2R Y. Activity seems to have been centred in three 
main areas-the south coast, the west country and the 
Midlands; little or no activity was reported from the London 
area, or from Scotland, which is surprising in view of the 
interest in JOGHz in these areas. 

Most contacts were made over line-of-sight paths but a 
significant number were established over non-opticai' paths. 
Forexample,GU3JHM/ PcontactedG4CNY/PandG3VPF/P 
in South Dorset, G3KSU/P on the Isle of Wight, GSDIC 
and G3JVL/A on Hayling Island and G8BCO/P and 
GSARO/P on the South Downs; the path to the South 
Downs was 164km in length, the longest to be covered during 
the contest. These contacts were all made by super-refraction 
using "standard" equipme_nt (low-power Gunn oscillators, 
wide-band receivers and dishes J0-24in in diameter). This 

• Physical Chemistry Laboratory, Soulh Parks Road, O>U"ord OXI JQZ. 
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type of equipment is also capable of covering some overland 
obstructed paths, as was demonstrated by the contacts 
between GW4BRS/ P and GSBCO/P and G8ARO/P over 
the 116km path from Mynydd Maen (NGR ST260977) to 
Walbu.ry Hill (NGR SU364622). These contacts are parti­
cularly interesting as subsequent attempts by GW4BRS/P 
t? repeat them with G4CNV/P and G3JHM/P failed. It is 
likely, therefore, that the earlier contacts were made under 
enhanced propagation conditions. 

The use of higher power equipment, by one or two 
sta tions, demonstrated that results could be obtained over 
even more difficult paths. For example, GW4BRS/P, near 
Br~n (NG R SOO 12216), copied weak sign a Is from G 3 VPF /P 
over the 146km path from Hardy's Monument (NGR 
SY613876), and G4DDK/P received G3WDG over the 
102km path from Clee Hill (NGR 80593755) to Bristol. On 
these occasions both G3VPF/P and G3WDG were using 
wideband transmitters with output powers in excess of IW. 
As far as is known, no contacts were made using narrow­
band equipment, although a weak carrier was received at 
Bristol by G3WDG from G8DEK (Winchester) by tropo­
spheric scatter during two of the periods. 

While operation on IOGHz appears, happily, to use 
common standards, the same cannot be said of the talk back 
situation. To the author's knowledge, 144MHz ssb, 432MHz 
fm and 144MHz fm were all in use. The result of this is 
simple- less microwave contacts. It would be a significant 
step forward if only two agreed frequencies were used; cg 
433·2MHz (fm) and 144·33MHz (ssb). Also, it would be 
highly desirable to agree on a common polarization for 
talkback. While vertical polarization may have advantages, 
in enabling simple omni-directional antennas to be used it 
is. not commonly in use by fixed stations. Also, as lon~er 
distances arc attempted on IOGHz with improving equip­
ment, small baud-held portable equipment becomes inade­
quate for talkback and beam antennas have to be used to 
ensure reliable communication. Therefore, in order to main­
tain uniformity with normal usage, it seems sensible that 
horizontal polarization should be used. Let us hope that this 
situation improves next year, as ii is unfortunate that 
contacts can be missed due to incompatibility of talkback 
equipment. 

Talkback aside, most stations reported that they had 
enjoyed the event, particularly as it gave an excellent 
opportunity for improving equipment and operating skills. 
Over three-quarters of those who sent in logs made use of 
the information sheet service, and so this will be provided 
again for this year's event. 

RSGB National VHF Convention 1978 
The Microwave Committee will be organizing a lecture 
stream at this convention, to be held on 25 February. The 
first lecture will be given by Peter Tunbridge, G8DEK, on 
the subject of locking Gunn oscillators as a simple approach 
to narrow-band operation on IOGHz. The second lecture, 
entitled "Getting started on 2·3GHz", will be given by 
GJWDG. It is hoped to review some of the designs available 
for converters, antennas and transmitters. In this context, 
the writer would be very pleased to receive information 
from stations operational on this frequency, particularly 
with regard to any results obtained with the 2C39A pa 
described in Ham Radio Magazine (February 1975) and the 
interdigital converter which appeared in the January 1974 
issue of QST. O 
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c4-2-10~ 
Graham Knight, GM8FFX * _J 

Beacons 
The Lerwick beacon continues to be an excellent auroral 
indicator- the 144·965MHzsignal has now been heard in 14 
countries. DM4PSN, in far away QTH locator GK07c, is 
the latest dx station to report hearing GBJLER via aurora. 

Brian Bower, GJCOJ, the IARV Region I beacon co­
ordinator, reports that the French beacon FXOTHF has now 
changed frequency to 144·895MHz and that the Lannion 
beacon has moved up to 50·104MHz. This 4kHz shift in 
frequency should separate it sufficiently from the adjacent 
television transmission which has given some problems to 
monitoring stations in Europe. F8SH reports that the 
antennas on this interesting beacon will be left beaming 
south unti l the spring. 

G3COJ has also received details of plans for additional 
beacons in Norway. Jan Martin, LA8AK/G5BFV, sends 
the news that the construction of two beacons, to be located 
at Kristiansands (DS70d), is well advanced and that the 
keyers will incorporate four 256 PROMS. The proposed 
callsigns and frequencies are LA5VHF (144·880MHz) and 
LAJUHF (432·880MHz). A further beacon, LA4UHF 
(432·890MHz), is proposed for Haugesund (CT square) 
and this will complement the existing service from LA4YHF 
on 144·890MHz. All three are expected to commence 
operation within the next few months. 

American repeaters 
David Evans, G30UF, Don McLean, GJDNQ and John 
Kelly, GMJPOK, have recently been to the USA, and all 
three took the opportunity to operate through the WR 
prefixed repeater stations. During a visit to the ARRL 
headquarters in Connecticut G30UF learned that there are 
2,876 repeaters in the USA-2,103 of these are on the 
144MHz band. The number of repeaters per state varies 
from nine in Vermont to 186 in New York. Many towns 
have more than 20 repeaters and nearly all the 144MHz 
units have 600kHz channel spacing. In America they do not 
use R numbers but talk about their "three-one, nine-one" 
repeater-signifying that the input is on J46·310M.Hz and 
the output is on 146·910MHz. 

John Kelly, GM3POK, enjoyed operating through the 
multiplicity of 144MHz repeaters available to amateurs 
mobile in the San Francisco Bay area. He remarks on the 
high level of activity, even in the m.iddle of the night, and on 
the fact that California has 343 different repeaters. 

Don McLean, G3DNQ, operated through a great many 
repeaters during a recent visit to Canada and the USA, and 
he too, mentions the large number of repeaters serving some 
cities, giving the town of Portland, Oregon, as an example. 
While driving from the airport to the home of G3PST/W7 
Don operated through four of Portland's 18 repeaters. 
Operation through these " open" repeaters was easy, with no 
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time-out or access tones, but G3DNQ was also interested in 
the _" closed" repeaters. These "closed" repeaters have 
special access tones and can only be operated by subscribing 
members of that repeater group. G3PST/W7 values special 
repeaters because of the extended facilities available through 
these so-called " private" units. They have built in "auto­
patch"- a device which interfaces the repeater with the local 
telephone company. Using a home-made touch-tone key 
pad, G3PST/W7 "dialled" the appropriate code which 
produced the dia ll ing tone then, pressing the buttons a few 
more times, called his home telephone. Within seconds be 
was t~l~ing to his wi~e on the telephone, via the repeater, 
and giving her 20 mmutes warning of his arrival home. 
Scotsman G3DNQ was all the more interested in this 
facility when he learned that local calls are i.ncluded in the 
telephone rental in America. 

While driving in California Don's callsign was "G3DNQ 
mobile whisky si:x", but he says "it is definitely considered 
anti-social to pause, 5,000 miles from the UK, before uttering 
the fina l two words". G3DNQ also passes on the information 
that permission to use a British callsign with the appropriate 
suffix is easily obtained by writing to the FCC, Washington 
DC, 20554, USA, and requesting Form 610-A which will be 
sent free of charge. One of the form's requirements is that 
the applicant knows the rules, and these are obtainable from 
the US Government Printing Office, Washington DC, 
20402. They will send "FCC rules and regulations part 97" 
but this time they will cost $1 ·30. ' 

British repeaten 
Havi~g received American repeater news from G3DNQ, and 
knowing. t_hat he probably operates mobile, daily, through 
more Bnush repeaters than anyone else, GM8FFX asked 
Don McLean to give his personal views on the British 
repeater scene. Don lives in Bishop's Stortford, Herts, and 
travels to London's West End each working day. His car is 
equipped with an IC22 driving an FM40 to a 5/8 vertical for 
144MHz, and an ICJOA to a 5dB-gain colinear for432MHz. 
For the first quarter of his journey Don is able to access 
GB3PI on R6, and GBJ LO on R7 for the remainder. 

Don is most enthusiastic about the many 432MHz 
repeaters and says: "As I drive from my home to London 1 
move from one community to another, switching channels 
as I go, thus: RBO(GB3SV), RBIO(GBJER), RB2(GB3LV), 
RBJ4 (GB3HR), RB4 (GB3NK) and RB6 (GB3LW) and I 
have the nice sense of joining a different circle of friends 
every 20 minutes or so." He likens these short visits to "first 
footing". 

G3DNQ feels that future 432MHz repeaters should 
continue to serve communities only. Don stresses that care 
should be taken io choosing the correct repeater site so as 
to maximize reception within the community's boundaries 
(so that the smallest and simplest portable equipments are 
adequate) and minimize reception outside the boundaries 
(so as not to conflict with co-channel communities). He also 
feels that, as these uhf repeaters are serving small pockets of 
population, they should be easy to access and use with a 
minimum of complication; and that the technical i~genuity 
used to provide "time-out controls" would be better used to 
provide a service such as deviation frequency indication. 

W!th regard to future 144MHz repeaters, GJDNQ 
considers that the Greater London area urgently needs 
several more vhf repeaters-on different channels but 
covering the same service area. He finds it remarkabl~ that 
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we have failed completely to learn the lesson that was 
accepted so quickly in many North American cities. 

On the general point of repeater frequencies, G3DNQ 
thinks channels RO, RI , R2, RS and R9 should be allocated, 
on the advice of the VHF Committee and its Repeater 
Working Group, to any new area repeaters going into 
service from the end of J97S. Similarly the odd numbered 
uhf repeater channels should immediately be included in 
plans for future community repeaters. "The longer this is 
delayed the more redundant quartz there will be" is the final 
point from G3DNQ's most interesting Jetter. 

Do repeater operators agree with GJDNQ? They arc 
invited to write to 4-2-70, the only national forum for 
repeater news and views. 

New repeater proposals 
The following groups have submitted proposals for 432MHz 
repeaters under Phase 3: GB3EX, Exeter, RBO (GSGRF); 
GB3FC, Fylde coast, RB2 (G4BLH); GB3FF, Fife, (GM-
30LK); GB3HD, Huddersfield, RB2 (GSLWU); GB3HE, 
Hastings, RBI4 (G4FET); GB4HF, Hereford, RB6 (G3-
WRA); GB3KL, King's Lynn, RB4 (GSBHG) ; GB3NN, 
Bacton, RB2 (G30BZ); GB3NR, Norwich, RBO (GSGTZ); 
GB30H, Stirling, RB4 (GMSDOX); GB3PF, Pendle 
Forest, RBO (G4BLH); GB3SK, Folkestone, RB6 (G3XDV); 
GB3SY, Barnsley, RB6 (G2CPX); GB3UL, Northern 
Ireland, RB2 (GBTLT) ; GB3VH, Bath, RBl4 (GJVEH) ; 
GB3YL, Yarmouth, RBl4 (G3NTV) ; GB3YS, Yeovil, RB2 
(GSKME). Further details about these proposed repeaters 
can be obtained from the operators whose callsigns are given 
in brackets. 

Proposals for 144MHz repeaters have been received from : 
GB3BL, Blandford, Dorset, RI (G4EMN); GB3HJ, Island 
of Mull, R4 (GM3RFA); GB3WT, West Tyrone, R7 
(Gl3XCZ); and a new proposal has been received from 
Torquay, R4 (G3UIQ). 

Repeater news snippets 
No site yet for GB3PR . .. Proposal for GB3AR now vetted 
by the RWG . . . GB3TW's spare set of filters are not yet 
silver plated; the group are anxious to find someone who 
can do this type of work .. . G4B'JU reports that the pro­
posed RI repeater for Cumbria has got the Solway, Carlisle, 
Dumfries and Galloway clubs together and improved 
Anglo-Scottish relations no end . . . Whispers from the 
Sheffield direction indicate that the four asterisks on the 
RSGB computer print out (available from RSGB Publica­
tions) indicate an ssb repeater-"Zoot Alors'' says G3FPK. 

Repeater group of the month-Kent 
The Kent Repeater Group, under chairman Colin Marsh, 
GSIYN, are responsible for GB3KR, GB3EK, GB3CK and 
GB3SK. Their vhf repeater, GB3KR, has been operational 
on R4 for almost two years and is located on a site 430ft as! 
near Dover. Standard IARU tone access is incorporated, 
along with an unusual time-out indicator, Anyone going over 
the normal SOs period is re-accessed, but with low-level pips 
superimposed on his transmission. These pips continue for a 
few seconds after he stops speaking, making operators 
realize they have timed-out. There is an element of self­
training in this feature, as users soon learn to avoid the pip 
indicator. 

The transmitter section is an IC240 which feeds a 2-el 
beam, while the receiver is connected, via a single filter, to a 
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pair of stacked 2-el beams. GB3KR can operate indepen­
dently of the mains supply and did, in fact, do so quite often 
during the power strike; battery operation is indicated by an 
intermittent 400Hz tone. Under conditions of severe inter­
ference the repeater automatically switches into a mode 
which adjusts the squelch, to allow only fully-quietening 
stations to be re-transmitted; this mode is indicated by 
875Hz tones. Problems of crackling noises, due to the "rusty 
bolt" effect of the tower and its guy wires, have been tackled 
by the group. After much experimentation it was found that 
the interference was minimized by strapping each group of 
three guy wires together. 

The Kent group's other operational repeater is GBJEK on 
RB2 from Margate. This unit is the forerunner for GB3CK 
(RBO), which is now licensed and will soon be operational 
from Ashford. GB3SK is an RB6 Phase 3 repeater, pro­
posed to serve the Folkestone community. Future plans for 
the group also include incorporating a microprocessor into 
GB3KR. Under the guidance of tutor Chris Dawson, 
GSBRD, a student a t Kent University is making the 6SOO­
based microprocessor control logic as part of an MSc 
course. The secretary of the Kent Repeater Group is Mike 
Dennison, G3XDV, who can be contacted at 5 Lambs Walk, 
Wbitstable, Kent, for further details. 

New sun cycle 
At a recent meeting of the American Geophysical Union, Mr 
Chari~ Sargent, !he chief solar forecaster at the Space 
Environment Centre, Boulder, Co.lorado, predicted a very 
active sun by 1980. He said the 11 years ahead could be the 
second most active period for the sun in the last 100 years. 
Although he did not guarantee daily auroral events be did 
predict large-scale solar activity by 19SO and promised, " It 
will be good times for vhf amateur radio operators" . 

Tropo conditions 
The high pressure systems which hovered around Europe 
at the end of the year gave many operators unexpectedly 
long dx contacts for the months of December and January. 
On 144MHz, stations in Britain were working distances of 
up to SOOkm on cw, ssb and fm. F l KLV, OZIOF, ON5NV, 
DCIXC and PAOVV all had pile-ups of British stations 
calling, anxious for dx QSOs. On 432M Hz. Harold Meerza, 
BRS34348, at Chatham, found conditions above average 
for the cumulatives, and he reports an outstanding signal 
from GSAGU at home in Devon- "just as loud as when 
GSAGU goes portable on a mountain top". Bob Rothery, 
G3RJR, in Birmingham, Howard Bottomley, GSBCL, in 
Halifax, and G3CO in Colchester were among the many 
operators working Continental dx on 432M Hz ssb. PAOFWS 
and ON5RU were the most outstanding signals on the band, 
with DC9KU not far behind with just 4W p.e.p. from QTH 
locator square DK. 

Meteor scatter 
There was a great deal of activity on both cw and ssb during 
the Geminids meteor shower which peaked during the 
period 12-14 December. Clive Morton, G4CMV, in Leeds, 
bad asked with CTI WW (WB64b) starting at 0630gmt on 12 
December. The QSO was completed within an hour and 
Clive went on to have further sideband contacts with 
I4AE (FE28g), llKTC (EF44g), F JJG (CD23b) and SM3-
BYA (1V06j). Keith Fisher, G3WSN, in Chelmsford, 
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contacted about JO stations, with best signals being received 
from FIJG, 14EAT and IODLP. Clive Penna, G3PO£, in 
Sevenoaks, used both cw and ssb to work stations in DL, EA, 
F, II, HG and YU, and hardly went to sleep for three days. 
Dave Price, GW4CQT, was even more enthusiastic and, 
literally, did not go to bed at all during the shower, snatching 
the odd hour of sleep between working many sked and 
random contacts. He made 12 hours o f recordings during 
the shower-perhaps we shall hear some extracts at the ms 
lectures at the VHF Convention on 25 February. 

The behaviour of stations on 144·200MHz seems to have 
improved greatly since the Perseids, but the cw enthusiasts 
around 144·100MHz were troubled by a persistent Class B 
operator who was using ssb in the cw segment. G4DZU and 
G3WSN were heard telling the station exactly where he 
ought to be in the band. No 70MHz or 432MHz meteor 
scatter contacts have been reported this time but a number 
of stations are going to attempt 432MHz QSOs later this 
year. 

Auroral reports 
As reported briefly last month, Dr Simmons, of the British 
Astronomical Association, and Ron Livesey, the BAA co­
ordinator of auroral observing, are very interested in the 
high number of events reported in 1977 by RSGB members. 
The BAA bas 40 observers, one of whom is located in 
Shetland- an ideal place for visual displays. The BAA 
observers are now linked to the RSGB auroral warning 
system, and it is hoped that this will assist both societies in 
recording even more auroral events in 1978. 

For those keeping auroral calendars, the most recent 
events took place on 7, 11 , 12, 13, 14, 15, 25, 26 and 27 
November and on 2, 3, 4, 11, 28, 29 a11d 30 December. 
Willie Low, GM8NSU (YR70e), first noticed GB3LER had 
gone auroral at I 155gmt on 11 December; by noon several 
Scottish stations were participating in this unusually early­
in-the-day event. Gordon Smith, GM4DSZ, reports that 
GB3LER was still auroral at I 545gmt on the same day. 
Gordon finds that the 50MHz converter built into his 
FR I 0 ID receiver is very useful, as auroral notes on television 
signals in that band often indicate an impending aurora 
before any signs are apparent on 144MHz. The event on 28 
December started at 1930gmt and continued until 2345gmt. 
SM4CFL was a 5 7a signal in Aberdeen at 2000gmt, with 
very little audio distortion. GM3GUl's cw signal was 
heard. both direct and 2·5kHz lower, due to the auroral 
doppler shift. The events of 29 a nd 30 December were weak 
with only GB3LER and SK4MPI being heard via the 
aurora. 

A study of the dates given in the last five issues of 4-2-70 
reveals that many of the auroral events are repeats. The event 
of 11 September repeated on 8 October, missed (or we did) 
4 November, but recurred on 2 December and again 27 
days later on 29 December. In fact the four events of 13, 19, 
21 and 22 September repeated (by 30 December) three times 
and the fifth event, on 11 September, has recurred four 
times. 

An exchange of the auroral information collated during 
the year by the RSGB and the BAA has taken place, and 
details of visual events not already noticed by radio operators 
will be included in 4-2-70. On I January the source of all the 
events-the sun- was 147 million km from the earth, the 
closest it will be during this year. 
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REAL DX 1978 
70MHz Aurora 
t44MHz Tropo 
t44MHzMS 
t44MHz Aurora 
432MHz Tropo 

Moonbounce 

G3TYE-G3ZSS 
GM8MBP-DF5GX/P 
GMSNCM-SM3BIU 
G3ZIG-UR2RQT 
G8CQS-G8KPP 

320km 
1,300km 
1,340km 
1,800km 

330km 

About 15 members of the Harwell & D ARS have been 
involved in a 144MHz moonbounce project. They have 
erected a special 50.\ rhombic antenna and, even on 144MHz, 
this means it is more than 680ft long and 60ft wide. Sam 
Harris, formerly WI FZJ, and now working at the huge dish 
at Arecibo, Puerto Rico, first suggested that a rhombic 
antenna was suitable for moonbounce more than a decade 
ago and, on Sam's advice, YK3ATN used phased rhombics 
for successful eme contacts. 

The antenna is 30ft above the ground, has been made to 
specifications supplied by KOMQS and is believed to be 
the first "moonbounce rhombic" in Europe. Because the 
antenna is, of course, fixed, it has taken some time to 
evaluate the correct window point, but all was in order for 
recent contacts with W6PO and three other American 
stations. Callsigns and reports were exchanged, with the 
letters R and 0 being received from W6PO-signifying, in 
the special moonbounce report code, that the information 
had been copied I 00 per cent. G4DZU, at Leeds, and 
SM7BAE have both heard moonbounce signals from 
Harwell, and the group were able to copy their own eme 
echoes during tests conducted over the New Year period. 

Dave Price, GW4CQT, has been doing further work on 
his bay of 432MHz quad antennas and he is now able to 
rotate and elevate the massive array. Results on reception 
have been encouraging but further modifications are 
planned before attempting eme transmission. 

Peter Blair, G3L TF, who worked all continents on 
432MHz moonbounce last year, continues to experiment 
with his 20ft dish antenna which incorporates a dual-dipole 
feed system. Peter averaged three successful moonbouncc 
contacts during each month of last year, and the only 
station heard but not worked recently was KP4RF in 
Puerto Rico. 

A score of Supreme Awards 
The most coveted of all the RSGB awards, the Supreme, 
reached a total of 20 by the end of 1977. In December, Roy 
Andreang, G4CMT, of Hull, already the holder of Seniors 
for 144MHz and 432MHz, was able to cap these by turning 
in a claim for a 70MHz Senior, which automatically qualified 
him for Supreme Award No 20. It was the arrival of not 
one but two QSL cards from the Channel Islands that 
brought his total countries worked on 70MHz to the six and, 
thus, earned the necessary 6 + 60 for what is unquestionably 
the most difficult of any of the three Seniors to achieve. 
G4CMT did this from a sea-level site using an FTlOI as a 
prime mover on all three bands. 

The following is a list of holders of the Supreme. It will be 
noticed that there is a complete absence of BRS and Class B 
operators; listeners are reminded that they too are eligible 
for Senior Receiving and Supreme awards. Only three 
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Seniors have been issued for 144MHz reception and none 
at all for 70MHz or 432MHz. 

23 meteors in one hour. G4CMV worked OE5JFL (Gl48e) 
via ms ssb, and GMSNCM used the same mode to work 
SM3BIU (HXJ8j) in just 28min. A weak aurora occurred 
on 3 January witb a large scale event following on 4 January. 
This was fi rst noticed by GM4AOR at 12l5gmt and it lasted 
continuously until 2140gmt, with further intermittent periods 
until after midnight. G MSNCM worked 23 stations and, as 
well as the usual auroral beacons, he also heard GB3CTC 
and OH6VHF (KW59f). GM4CXP worked SMJBSA 
(JR22e). and OZ60L worked UR2RQT. The following uhf 
repeaters are now operational: GB3CH, GB3LI, GB3US; 
also the Grampian R7 vhf unit GB3GN. 

Supreme Award holders 
No I G3MCS, No 2 G 5NU, No 3 G3ZYC, No 4 G3COJ, 
No 5 G4BEL, No 6 G5DF, No 7 G3DAH, No 8 G3ZMD, 
No 9 G4NHE, No 10 GD2HDZ, No 11 G5UM, No 12 
G3XBY, No 13 G3JXN, No 14 G 3EHM, No 15 G3BW, 
No 16 G30HC, No 17 G3FIJ, No 18 G4AGE, No\ 19 
G8GP, and No 20 G4CMT. 

Late news 
Tropo conditions were good during the first two weeks of 
January with outstanding 144MHz signals being received 
from F6EKJ/P in CH square and from DF5GX/P in EHi lj 
20 miles from the Swiss border. The Quadrantids shower 
peaked on 3 January with Dr Simmons in Glasgow observing 

Finally, thanks for a ll the letters and telephone calls. Send 
your vhf news to PO Box 49, Aberdeen AB9 8JA, or record 
it on the 4-2-70 telephone answering machine by ringing 0224 
780347. . D 

Chairman 

1430-1515 

1530-1615 

1630-1715 

1731)-.1800 

RSGB NATIONAL VHF CONVENTION 
Organized by the RSGB VHF Committee 

The Winning Post, Whitton, Twickenham, Middx 

Saturday 25 February 1978 

Commencing 1100 

e One-day exhibition and lecture programme 

e Saturday evening dance and buffet supper 

LECTURE PROGRAMME - WHITTON SCHOOL 

1400 
KEYNOTE ADDRESS 

Dr Dain Evans, G3RPE, RSGB President 

I 
STREAM A 
Techniques 

Tom Douglas, G3BA 

"Solid-state high-power 
amplifiers" 

Paul Widger, GSAGU 

"Advanced repeaters" 
Chris Morcom, G3VEH, and 
Hayden Bate, GSAMD 

"Loop-quad Yagi antennas" 
Mike Walters, G3JVL 

1420 

I 
I 

STREAM B 
Operational 

Ian While, G3SEK 

"Meteor scatter, basics" 
Chris Bartram, G4DGU 

"Meteor scatter, advanced" 
Ian White, G3SEK, and 
Clive Penna, G3POI 

VHF Contests Committee open 
forum 

Raffle draw 

I 
STREAM C 
Microwaves 

Dain Evans, G3RPE 

Lecture/demonstration 
"Oscillator-locking techniques'' 
Peter Tunbridge, GSDEK 

"Getting started on 2·3 GHz" 
Charles Suckling, G3WDG 

General discussion on above 
subjects 
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[
the month] 
on the air 

John Allaway, G3FKM * 

I T is now only 19 months until 24 September 1979-the 
day when WARC opens in Geneva. Much is still to be 

done, but a great deal of work has already been undertaken 
by national societies and by the International Amateur 
Radio Union. Readers are reminded that John Bazley, 
G3HCT, is the Society's IARU Information Officer and is 
able to put clubs in touch with speakers who are prepared to 
give talks on WARC and IARU matters. 

Closing dates for MOTA during the rest of 1978 
are likely to be as follows: April-8 March, May- 7 
April, June---5 May, July- 3 June, August- 28 June, 
September-11 August, October- 9 September, November 
-29 September, December-4 November, and January 
1979-2 December. It is hoped that this schedule will be 
followed but changes may need to be made for the writer's 
personal reasons and a regular check should be made of 
closing dates given at the end of each month's offering. 

RNARS activity period 
This will take place between 0800 24 March and 1800 2 
April. Three stations will be operational, using the callsign 
GB3RN, from HMS Belfast, located in the Pool of London, 
and all contacts will be acknowledged by QSL card. Visitors 
are welcome during this period-the ship is well worth 
seeing and there is plenty to interest the whole family, this 
being the only surviving heavy cruiser of the Royal Navy. 
The ship is open to the public every day from J JOO to 1600 in 
winter, and from 1100 to 1800 in summer. 

DX News 
West Coast DX B11/leti11 records the fact that Walvis Bay 
(ZS3) now comes under the administration of the Republic 
of South Africa. The change took place on 1 December last; 
prior to that date, although the area was technically part of 
South Africa, it was controlled by SW Africa and, therefore, 
was not acceptable for separate DXCC status. It is not 
known what effect on this the recent changes will have. 
Present acceptance of Transkei and Bophuthatswana for 
DXCC credit seems unlikely. Earlier rumours that Southern 
Sudan (STO) was to be accepted have since proved to have 
been premature. However, one certain change in the DXCC 
listing has been announced-the removal of credit for con­
tacts with Geyser Reef wef I March 1978. This will mean 
that the total of countries listed will then be 318-45 pre­
viously listed having, by then, joined the "deleted" category. 

Three stations active at the moment from Diego Garcia 
(Chagos Is) are WA4TWE/VQ9, WA60XZ/YQ9 and 
WD9FCC/ VQ9. Their time of operation is usually around 
1200 to 1400 and they often workaround l 4,240kHz. The first 
two ask for QSLs via K5HWO (Box 306, Boise City, Okla, 

• 10 Kniahtlow Road Bin:ninaham B17 SQB. 

140 

73933, USA), and the last to K9GM (1233 MacArthur, 
Sheboygan, Wis, 53081, USA). 

The present operator at ZS2MI (Marion Is) has been 
fairly regularly active around J4,210kHz from 0520 to 0600 
at weekends. 

A Polish polar scientific expedition will be in the S 
Shetland Is until the end of March. Their radio operator is 
SP2BHZ and he will be on the air, from their base " Base H 
Arctowski" on King George Is, using the special callsign 
HFOPOL. Activity will be on cw and ssb and 750W power 
will be available. QSLs should go to the address in "QTH 
Corner". 

Gerson Rissin, PY7APS, will be in Fernando de Noronha 
in April. He hopes to operate on all bands and will include 
Oscar. Willy Wilson, G3NUF, who was formerly VQJ GCD/ 
VQ4IT/VQ8AQ, is now in the Falkland Is as VP8PM. He 
may be contacted at Box 397, Port Stanley. The prefix 
block P4A- P4Z has been allocated to the Netherlands 
Antilles. 

It seems that amateur radio activity in Haiti is increasing 
rapidly. During a visit by the N Florida DX Group during 
the CQ WW DX contest, contact was made with a number 
of government officials, including the Minister of Com­
munications. A favourable impression was given and the 
Haitian Amateur Radio Club was inaugurated; the HARC 
will assist visiting amateurs who wish to operate-USA 
amateur~ are invited to send details one month before their 
arrival to Box 501, Port au Prince. 

18JN has a new address (see " QTH.Corner"), and QSLs 
for FHOYL, J28AA, J28AD, J28AF, J28AH, TU4AM and 
5Z4RT, should now be sent to it. 

5R8AL often operates on 14MHz, starting about 1630, 
for one hour or so. He favours the 14,120-14,135kHz 
section. At around 1600 he often listens on 21,070 or 
21,170kHz, and at weekends may be found on 28,050 or 
28,550kHz at 1500. Equipment available consists of an 
HWIOO transceiver with 3-el quad on 14MHz, 4-el Yagi on 
21MHz, and 2-el quad on 28MHz. Dipoles are available 
for 7 .and 3·5MHz. 

ZL3NR/C on Chatham Is has been noted on 3,790kHz 
at about 0740. Signals into the UK have been quite good 
and several contacts have been made. 

Jack Moss, formerly EL2DT, HSJWF and SVOWF, is 
now in Tangier and has just obtained the callsign CN8CX. 
He has a I 4A YQ vertical antenna at the time of writing, but 
hopes to have a beam soon. 

As mentioned in an earlier MOTA, the Iranian QSL 
Bureau is no longer functioning. In a letter to your scribe, 
Roger Western, EP21A (G3SXW), says that cards for him 
should now be sent via W4YE. 

G3RCA reports that he has been told by ZD8EW that 
ZD8RR is now a silent key. He sustained a heart attack at 
t!:ie age of 44 years. 

From P29JS (also via G3RCA) the news has arrived that 
FW8AC is now active on 14MHz, and also that A51CG 
has been contacted on 14MHz ssb. Jim has applied for a 
YK9Y call to use during a visit to the Cocos Keeling ls 
during May, June and/or July. 

WB4NFO is a Nepalese national and has been on the air 
from Kathmandu using the callsign 9NINFO. On the day 
of the king's birthday he was to sign as 9N33, and those 
making contact with the special call. are asked to send two 
QSLs-o.1e to WB4NFO (which will be answered) and the 
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other direct to the royal palace. This seems to be an excellent 
public relations exercise for amateur radio in Nepal. 

Dxpeditions 
lt is possible that there may be an expedition to the Saudi­
Arabia/Iraq Neutral Zone during February or March. The 
callsign used may be 8Z4X, and the intention is for at least 
one week's operation. The equipment to be taken consists of 
several transceivers. amplifiers, and vertical and beam 
antennas. All bands 3·5 to 28MHz will be activated. Call­
signs of those planning the expedition include JY3ZH, 
JY5HH, JY5UB, JY5YJ, 9K2DJ, HZITA, OE6EEG and 
DJ9ZB. The last named will be in charge of QSLing. 

According to the West Coast DX B11/fe1i11 there is a fresh 
rumour of pending activity on Clipperton Is. This time it is 
believed to be by some amateurs from Texas who will be 
going there during April. The writer feels that there may be 
some significance in the proposed date, and that the callsign 
may turn out to be FOOL! However, should the expedition 
be fact and not the inevitable myth, it will no doubt receive 
great adva nce publicity. 

Top band news 
GD4BEG feels that conditions have not been as good on 
I ·SM Hz so far this winter as they were during the 1976-7 
season. However, all continents have been worked during the 
past month, and ssb signals from all USA districts have been 
received-some at great signal strength. 

CEOAE is now active on the band and looks for Europe 
every Tuesday and Friday at 0700-he transmits on 1,803 kHz 
and listens on J,827kHz. It is believed that he contacted 
a PAO station late in December. ZL2BT is active daily on 
l,810kHz around 0700, and was worked on ssb also during 
December. KH6s are now allowed to use the I ,800-1,SIOkHz 
segment, and KH6CHC has been heard between 1600 and 
1700, arriving via the long path. KL7GKY has both cw and 
ssb available and made a schedule with G3CWI, but no 
contact resulted. VPSPC is noted as active from 0400 on 
l ,812kHz, and VPSPL keeps a schedule with LUI DZ before 
0500. 

Note that ZL3GQ (and others) will be looking for Euro­
pean stations during the spring equinox period, particularly 
at sunrise and sunset times in New Zealand. 

Some of the more interesting loggings have been: 0000 
C5AAD. 0400 FGOD YM/FS7. 0500 VE3ABG, KlPBW 
(S9 + 30db), WIWCR , W 3PHZ, K 8CCV. 060-0JAJPIG/PZ, 
VE2CT, VP2DD, WD8DVP, 9HJCG. 0700 LUIDZ, 
VE5DX, VE5RG, W8s CNL, MOA, W9s MAL, YF, WOs 
GYH, NFL. 0800 LUJ DZ, N4s EA. JJ, W5YU, K6SE, 
W7DZO, KOIS, WBOs SSV, WE, KOZK. 2100 VK6HD. 2200 
LA7Y/EA8, JA5DQH. 

News from overseas 
On 22 May 1977 a group of ZL stations, including ZL3s 
KE, SX, BM and SW, began keeping a regular schedule on 
28MHz. The number of participants increased rapidly and 
the "ZL3 Canterbury IOX Chapter" now meets every 
Sunday on 28,575kHz at 1000. The organization is a sub­
sidiary of the International JOX Net of S California, and is 
dedicated to promoting the use of the 28MHz band. Over­
seas stations are very welcome to join in. A special award­
the ZL3 Canterbury IOX Chapter Award- is available to 
any station (or listener) who acquires 10 points by hearing 
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ASICG 
CSAL 
CNICX 
EP21A 
FBIXR 
FWIAC 
ex·HC2YL 

HFOPOL 

llJN 
NIVV/CE3 

TRIBR 
TRIRG 

TRIRS 
VE3HRS/TZI 

ZF2AG 
Zf2AY 

ZF2AZ 

ZSIANT 

IN1NFO 

QTH CORNER 
Bo• 1, Thlmpu, Bhulan. 
R. L. Brooke, PO Box. NO. BanJul, Gambia. 
John Mou, PO BOA 162, Tanolor. Morocco. 
via W•YE. 5"1 Summit SI. Conltlllo. \lo 22020. USA. 
wla FSVU. J11n Bt"nntr, S6 Savigno, France. 
BP 13, W1lll1 et Futuna l s. 
Datleen Mooen, WOSFOX. 103 Lee Mer Dr, Ho : Springs, A~. 71901, 
USA. 
N. Dolny, SP28BO, u l Gtrymoty S lodle-ci..ltgo 9 :!O. 85-140 Bydgoszc.z, 
Poland. 
G. Mauro, Vie Tlbererlo 72·8. l...ao124 Napolf, tlnty. 
WA3NGS, ROH lamb, RFO 1, Whlppoorwlll Laoo, Whlle Plains , 
Md, 20695, USA. 
BP •n1. Llb1ovlllt. Gobon. 
via DAICZ, Achlm Boll. Zugapllnl• 42. 8013 G1onsdorf. 
W Germany. 
BP 33, Llb1evlllt, Gabon. 
K. A. Stono1 2200 Rocho Court. Nr 1208. Mississauga, Ont, Canada 
KIV 8P5. 
K8SWW, A . s. Gtyor. 8GO s Moln St, Mlllo1d, Mich. 480(2, USA. 
N8AA. J . S. Comella, 2n4t Markbouy Drive. Euclld, Ohio, 44132, 
USA. 
W8TPS, R. W. Schooner, 120$ Llncofn Way NW, MauHllon, Ohio, 
448'8. USA. 
vlo.ZS5NF. 8 . J. Nugonl, 21 laabel Bectdmoro Or, Scottsville, Pleler· 
ma1lt1burg, Natal. 3201. Rep of S Aftlca. 
P. S. Rana, WS!NF0, 29 E Chapman St. Alo,.ndrla, Vo, 22301. USA. 

RSGB QSL Bureau, G3DRN, 30 Bodnant Gardens, London 
SW20 OUD 

or contacting members. Their IOX numbers must be received 
and QSLs are not required. Contacts count one point 
normally, but if with "special" members they count two, and 
if with the president (ZL3KE) three points. Send list and 
NZ SI to Dick McGrath, ZL3K E, 42 Lyndhurst Crescent, 
Christchurch 7, New Zealand. 

Kostas Vassiliades, SY I IT, has been a member of RSGB 
since 1975. He has written to say that the first-ever radio 
amateur's examination in Greece was held in September 
1977, and of 100 participants 70 passed (including SVHT). 
Kostas uses a TS520, and has a TH3Jr beam for the hf 
bands and long wire for 7 and 3·5MHz. 

Contests 
Ten-Ten Net QSO Party 
0000 11 February to 2400 12 February. 
28MHz only-only one contact per station. Exchange name, 
QTH and 10-JO membership number (if appropriate). Each 
contact counts one point, two if with member. Logs and 
membership applications should be sent to K5MRU, Grace 
Dunlap, Box 445, La Feria, Texas. 78559. USA (logs before 
31 March). 

The Common Market DX Contest 
0600 to 2400 15 April (cw). 
0600 to 2400 16 April (phone). 
3·5 to 28M Hz. Call "CQ CM". Single-operator all-band, 
low band (3·5 and 7MHz) and h igh bands (14, 21 and 
28MH2); also multi-operator single-transmitter classes. 
Exchange RS/T plus serial number (from 001). Contacts 
with EEC stations count one point, with other Europeans 
two points, with others five points. Own country counts 
for multiplier credit only. The multiplier for EEC stations is 
DXCC countries worked on each band- a contact with 
ON4UB counts as an extra multiplier. Separate logs should 
be submitted for each band and should indicate date, time, 
numbers exchanged, points and multipliers claimed, and 
should be accompanied by a summary sheet containing a 
signed declaration that all rules and national radio regula­
tions were observed. Entries must be posted before I June 
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to: ON4GO, Michel Le Bon, Chee de Wavre 1349, 11 60 
Brussels, Belgium. Listeners may compete and score five 
points for each complete QSO logged between an EEC and 
non-EEC station. 

Awards 
Sydney Novice Amateur Group Award 
Awarded to those who have contacted 15 VK2N {novice) 
stations since I January 1977. Endorsements are available 
for mode or band {cw or ssb. 21 or 3·5MHz). Applicants 
must send a list stating callsigns, names, date, time and 
frequency of the sta tions worked and five IRCs for return 
airmail postage. Claims can be sent to E. Cornwell, 
VK2NEC, 2 Khartoum Av, Gordon, NSW, Australia 2072. 
Note that many Australian novice stations may be found on 
21 MHz in the 21,100-2 1,200kHz area. They also use 28,000 
- 28,600kHz. 

S corpion Group Award 
For contacting {or receiving) three members of the DX 
Scorpion Group of the Dominican Republic since J January 
1971. Members include: H l8s CAB, CDS, CRO, EDS, 
EJH . EVA, FED, HAM , LC, LPC, SRH and MOG, and 
LPN was a member until his death in 1974. Send log details 
and QSLs to PO Box 1722, Santo Domingo, Dominican 
Republic. and enclose 10 IRCS. 

Band reports 
G3USF, who makes a special study of 28MHz beacon 
propagation, found that the results of monitoring the 
Cyprus andj Mauritius beacons during the three autumn 
months were the best for any similar period since 1972. 
Records show that 28MHz was, in fact, open every day 
during October, November, and December for dx-with the 
exception of 28 October. West Coast DX B11/leti11 quotes the 
chief forecaster o f the National Oceanic and Atmosphere 
Administration's space environment services centre as saying 
that he predicts a smoothed sunspot number of J54 at the 
peak of Cycle 21. This would make it the second highest in 
the past 100 years. The peak would be reached in the first 
half of 1980. Two of his colleagues have suggested that the 
ssn might reach 200. and this would be the highest ever 
known. Your scribe would like to believe e ither! 

As is to be expected, the If bands have· been extremely 
interesting, and on 1·8MHz many USA phone signals have 
been heard a t good signal strength. All continents have been 
worked from the UK. On 3·5MHz, Japanese stations have 
been recorded as early as 1500, as have ZLs; and, in the 
mornings, openings into the USA have continued until after 
0900. 

Many thanks to all wbo contributed to this part of MOTA, 
including the following: G2s CDT, DHV, HKU, G5JL, 
G6GH, G3CWI, GM3LYY, G3s RCA, UOL, GD4BEG, 
G4s EAN, EHQ, ETN, G8MFS, BRSs 17567, 25429, 31301, 
33915, 36928 and 38934. 

Stations listed in italics were using cw, the rest ssb. 
3·SMH z. 0000 EP2TY, SH3KG, 9NtNFO. 0100 OX1HH, PJSHX, 

Uf8s, UKOAAB, V P91R. 0700 04CBS, FG7AN, HKOLE, VE4s, 
V EBMA, VP2LJ, VP2VJ, W6s, W7s, ZL3NR/C.0800W6s,K7RI, W9s, 
WOs. 0900 WSs, W9s, wos. t soo JA6BSM, ZLs 1AQO, 2BT, 3NR/C. 
t700 YBSBIW, ZLs 2BT, 4AP, 4KE. 1900 EASET, JX9WT, JY4MB, 
7X2HM. 2000 K1WW, JA4s CPL, KGR, UWOMF, 9K20R. 2t00 
WB5LBJ/OU6, JAs 1 KXY, 6BZI, 6GYG, T A2BK, YBOSI, OE6DK/YK. 
2200 AP2KS, DU1REX, JA6BSM, TU2BK, 9L1SL/A, 9M2DW. 2300 
WOMJ. 

7MHz. 0800 W6s, W7s, VE7s, ZLs. 1900 CR9AJ. 2000 ZD9GG. 

1'42 

t4MHz. 0000 CE30E, JAs, KA6KN, W6s. 0100 VE3CQX/SU. 0800 
KG6RT (QSL to W61AE), VE3HRS/TZ6, VK9NI, VPSHZ/MM (G8AXB 
on I. O. Sinclair). 0900 EA98, FKSCR, HM1LO, JT1AT, KC6MM, 
KL7s, STORK, VKs, VSSOA, ZLs. tooo VR40N. HOO P29JS, TTSHV, 
1200 CE3BSU, FGOOVM/FS7, VKs, VUs. 1400 VK6DY, YBOACT 
CSMOGMG), ZL2ALY, 3C1X. 1500 HSFXT, J28BO, JAs, W6s, W7s, 
8Q7AO. HOO KL7TR, TRSBR, XE. 1700 FB8s, WE, XR, ZL, FHOBKZ, 
F08s AO, DO (LP), KH6BB, $790. t800 KH60R, T J2P (G4EOH), 
ZD9GG. t900 FGOODB/FS7, HKOCLS, KL7RA, 388DA. 2000 
KC4AAC (QSL to K10DK). VKs, SU1CR (Box 840, Cairo). 2t00 
TRSs RG, RS, VP8s. 2300 CSABK, JAs. 

2tMHz. 0900 A9XCE, JAs, KA6NN, STORK, ZL1AH. tOOO JAs, 
LUs, PYs, VKs, VUs, ZDBDO, ZSs. HOO HSINO, PZ9AB, ST2SA, 
8Q7AO. 1200 FR7BE, JAs, PP7JQ/O (Fernando de Noronha), VEs, 
VK3s, Ws. 1300 EP2TW (QSL to Gl3HXV), VEs, VKs, Ws, 9K2EZ. 
1400 VEs, Ws, 3C1X, 306BP, SL2WAC (EL), 5T5PG. t500 AP2TN, 
HSAWV, OKOGD/ST, VEs, Ws. teOO FGODYM/FS7 (QSL to 
W3HNK). J3AAG. 1700 HSFXT, 306BP. t800 FBBZF. 

28MHz. 1000 9H1. ttoo EA6, EAB, OZ, SM, UA9FAJ, UBS, 
YBOACP, Z07PV. t200 CNSCC, EABEE, KP4s, PZ, YV. 1300 
PJ2FR, VP2SZ. t400 J28AM, KV4, LU, PJ2VD, PY20MT, ZSs. 1500 
CX5RV, HSFXT, KG4LH, KZSJM, W1s-W4s, ZE, ZS. 

Many thanks to all correspondents, and especially to the 
authors of the following for items obtained from their 
publications: CQ Magazine (WlWY), the Ex-G Radio Club 
(W3I;JQ0), DX News Sheet {Geoff Watts), RSZ News/el/er 
(9J2KL), Lo11g Skip (VEIAL/3), the West Coast DX B11/leti11 
{WA6AUD) and DX'press (PAOTO). 

Please send all items for April issue to reach G3FKM by 8 
March. 

HF PROPAGATION STUDY 

P<edlcted HP Fa (MHz X t O) for February tt78 
GMT - 00 02 04 IMI OI to t z " If ti 20 22 2A 

Aden 158 144 134 225 350 373 346 341 326 235 186 164 158 
A scension t88 181 163 t4t 276 378 361 359 350 328 239 206 186 
Bahrain 143 136 122 225 342 JOO 340 333 290 213 164 153 143 
Bangkok tt9 106 100 215 310 338 333 27t 224 166 129 t25 tt9 
Barbados t68 158 144 131 139 201 335 338 335 314 2A2 188 168 
8 et"muda 143 134 128 tt4 108 t59 301 322 314 293 234 173 143 
Bogota 159 150 140 126 128 158 319 Ja5 324 301 243 185 159 
Buenos A ires 180 t72 162 140 m 29• 352 350 343 323 241 196 180 
Cape Town t83 t 55 143 140 331 350 359 355 346 315 227 197 183 
Colombo 138 t28 116 232 328 357 332 326 2n 200 155 145 138 
Cyprus 134 t28 116 173 309 342 323 314 291 2tt 163 143 134 
Oakar t86 tat 163 t4t 276 378 361 359 350 328 239 206 186 
OonYer 130 tt4 103 97 86 114 126 230 285 247 197 ISO t30 
Felrban~s t34 m 114 ttt 134 147 150 162 t64 181 ts5· 1s2 134 
F~.U..lands 180 t73 t 63 139 200 276 310 332 343 324 239 196 180 
Glbfllllor t07 IOI IU 84 167 232 234 229 223 192 139 tit 107 
Hong Kong 110 84 02 201 2St 319 241 197 t7I 149 tt7 110 110 
Honolulu t 3t 121 no 108 130 135 t35 116 97 t8S tSS 152 t 3t 
lcoland 92 83 69 72 107 178 213 210 197 161 tt5 91 92 
Jamaica 143 134 126 tt8 m tat 275 323 315 295 233 176 143 
Lagoa 188 181 157 143 331 384 359 359 351 324 235 206 18e 
las Palmas t58 tSO 140 124 211 315 326 3 17 310 281 209 164 158 
L ima 17t 163 1$4 t36 152 147 342 342 338 319 243 190 17t 
Los Angeles 130 114 103 97 911 129 12• 168 272 238 188 t 47 130 
Malla tt5 no 101 tit 238 279 274 266 258 194 147 125 115 
Mauritius t84 t48 135 214 352 371 352 343 338 243 197 172 t64 
Mexico 134 117 107 tot tot 148 168 301 301 272 214 159 134 
Moscow IU 87 78 121 232 272 274 260 223 155 114 too IU 
Nairob i 17t 154 t 4t 201 352 378 351 350 342 263 20< 174 t71 
New Delf'tl 128 tt5 103 224 317 343 326 250 202 t64 139 133 126 
New York 138 t 28 tt5 103 t ot 121 244 304 301 27$ Zt3 162 138 
Osako t 2S 107 t08 145 248 223 172 t 39 139 134 122 117 125 
Perth 138 t28 ttS 232 327 315 286 247 219 166 154 144 138 
Rio de Janeiro 180 174 164 140 182 342 381 351 343 324 241 t 97 180 
Salls bury 178 168 145 180 345 380 354 355 346 291 215 t86 178 
Se1chelles 167 13' 133 228 331 345 351 340 331 242 190 t~7 t 67 
Slnoapofe 128 tt5 103 224 317 343 336 313 248 t7Z t39 133 126 
Sun(•) 133 t3t 115 tt• 187 234 268 238 176 166 145 '" 133 
Suva(I) 190 1112 t62 134 239 228 202 t87 159 2:" 238 208 t90 
$ydney(I) no 84 92 201 281 275 230 228 204 158 tt7 t 10 ttO 
Sydney(I) 172 163 157 135 164 2tt 159 152 143 154 205 t90 112 
Teheran t:st 128 tt8 232 328 357 328 323 261 tea 154 t45 t 39 
Vancouver 130 tt7 103 105 ti t 117 tt7 139 197 210 t 64 147 t30 
W elllngton (•) 128 ttt 102 138 234 252 239 211 t78 153 t26 122 126 
Wellington (I) 1112 174 t63 t35 209 1112 130 t22 143 t83 221 201 182 
Band1 recommended afe thOH between hot end halt hpf. 
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Propagation predictions 
Winier conditions in the ionosphere come slowly to an end during 
February. Days lengthen and towards the end of the month 14 and 
21 MHz will remain open longer than in previous months. Now solar 
activity is increasing, 28MHz will be open more often. Conditions 
on 21MHz will also improve compared with the previous months. 
The longer days will lead to an improvement on 14MH z as far as 
dx is concerned, and lhe band will close about 2300gmt, towards 
lhe end of the month. 

The main dx band during February will be 7MHz, and partly 
3·5MHz during the hours lrom midnight to the early morning. DX 
on 7MHz will be possible when the greater part of the path lies in 
darkness. Interruption of local traffic on 3·5MHz must be expected 
during the latter half of the night. 

14MHz FEBRUARY 1978 

USA- East W1-4 s : I . I 

USA· West W6,7 s I I : ! ,,_ -I I 

Caribbean 6Y5, FM, Tl s ' I I -' I ' 
Brazi l PY s =::::::::::I la'J:J I 
South Africa ZS s ' i: I ;;:[-;] I .. I 

SE Asi a HS, 9M2 s I ' ' : I I 
I I ' s I ' : I l I 

Australia VK I I I I I 

L ' l:f?$l I I I I ' I I 

Japan JA s I I I I ! ' ' I . ' I 

' Time (GMT) 000204 0608 10 12 14 16 18 20 22 24 

21 MHz FEBRUARY 1978 

USA-East W1-4 

US A-Wesl W6, 7 
Caribbean 6YS,FM, Tl 
Brazil PY 
South Africa ZS 
SE As ia HS,9M2 
Australia VK 
Japan J A 

s 
s 
s 
s 
s 
s 
s 
s c:::J : 

Time (GMT) 00 02 04 06 08 10 12 14 16 16 20 22 24 

28MHz FEBRUARY 1978 

USA- East W1-4 s : : I I c:::::::::::;:: I I 

Caribbean 6Y5,FM, Tl s I I I I I 
I I I . I 

Brazil PY s I I I I ' ' I I ' 
South Africa ZS s ' ' I I 

' I I I 

SE As ia HS, 9M2 s ! I I ! ! I I 

Australia VK s : I [ I I : ' I 
I I I 

I 

Time (GMT) 00 02 04 06 06 10 12 14 16 18 20 22 24 
s ... 
Short path c:::::J 1-5 days ~6-20days 

L .... 
Long palh - Openi ngs on more than 20 days In the month 

( NEW PRODUCTS ) 
Contact cleaner 
Eraser lniernational Ltd now have available a new tool for 
general purpose cleaning and the cleaning of electrical 
contacts and surfaces. The EI 05 contact cleaner is suitable 
for a variety of cleaning applications, especially the cleaning 
of contacts and joints prior to soldering. The contact cleaner 
will a lso remove oxidation, rust, paint a nd many other forms 
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of contamination from most known sufaces. The tool will 
not a lter the physical properties of the surface cleaned. 

The cleaning tool consists of a plastic body in which is 
mounted a stiff spun glass insert. The tool works on the 
principle of a propelling pencil and, as the exposed length of 
the;spun glass insert wears, its length may be adjusted by a 
screw at the top of the tool. Refills a re a lso available for this 
tool , making it economical to use. 

The EJ05 contact cleaning tool sent as a sample performed 
well under test, and the result of application to a coin 
seemed to justify the makers' opinion of their product. The 
El05 is available direct from Eraser International Ltd, 2/3 
Hampton Court Parade, E Molesey, Surrey KT8 9HB, at a 
cost of 98p including postage, packing and VAT. 

PCB and label kit 
The Photolab kit introduced by Mega Electronics Ltd is 
intended for the small-quantity production of l'CBs, front 
panels and labels. It consists of an ultraviolet exposure unit, 
drafting aids, film, laminate sheets, trays, high-speed drill 
and a ll the required materials for the process. 1t will handle 
pcb up to 9 by 6in. 

The Photolab kit costs £44.50 and is available from Mega 
Electronics Ltd, 9 Radwinter Road, Saffron Walden, Essex 
CBI 1 3HU. Tel Saffron Walden (0799) 21918. 

RF noise bridge 
MFJ Enterprises have a new rf noise bridge, model MFJ-202, 
that allows quick adj ustment for maximum performance of 
any antenna, whether it be a single- or multi-band dipole, 
inverted-V, beam, vertical mobile whip or random system. 
It measures resonant frequency, radiation resistance, and 
reactance of these antennas, and indicates whether to 
shorten or lengthen the antenna for minimum swr over any 
portion of a band. · 

The MFJ rf noise bridge has a re~istance range of 25011 
and a wide capacitance range of ± l 50pF for reactance 
measurements. Included is a unique range extender that 
shunts large unknown impedances down to within the 
measuring range of the noise bridge. Besides measuring 
a ntenna characteristics, the noise bridge can be used to tune 
transmatches, adjust tuned circuits, measure inductance; and 
measure rf impedances of amplifiers, baluns, transformers, 
and other rf circuits. It can also be used to determine elec­
trical length, velocity factor, a nd impedance of coaxial 



cable. With a transmatch and dummy load, it .can syn­
thesize rf impedance for test purposes. 

The MFJ-202 rf noise bridge is available for $49.95, plus 
$2.00 carriage, from MF J Enterprises, PO Box 494, 
Mississippi State, MS 39762, USA. 

C your opinion =1 
GB3LO 
The Editor 
Radio Communication 
Sir-Following publication of the hoax letter concerning the future 
of GB3LO in the October 1977 Issue of Radio Communication, I 
have now analysed the response it provoked. I received 30 letters, 
of which 27 expressed the view that GB3LO should be maintained 
and three that it should be closed down. 

Of the response in favour of close down, one letter suggested, 
as an alternative, a mode change from phone to rtty, since: "al· 
though It could be rendered unusable by Jamming; music, bad 
language, etc would not be re-broadcast for all to hear". Another 
reader advocating its close down, wrote a very com1Hehensive ·and 
clearly reasoned letter which put forward the view that: " no self­
training In wireless telegraphy" takes place In repeater operation 
and "a whole new era of people have been attracted to vhf who are 
not Interested in the traditional ham radio Interests of dx working 
and experimentation with radio, but who simply want cb-type local 
communication with their friends around the town". The third 
letter against the continuation of GB3LO said: "I should like to see 
all vhf repeaters closed down but the uhf ones encouraged." 

It is not easy to summarize objectively the views In the 27 letters 
against close-down, but it would be fair to say that the most com­
monly expressed view was "not to give way to a minority group of 
law breakers". One well-known and much-respected ex-President 
of the Society wrote: "I am dead against capitulation to hijackers, 
urban guerillas, blackmailers and any o ther law breakers, with whom 
I Include the people who are responsible for the shambles on 
GB3LO . .. Please stick to your guns and keep the repeater working 
and try to get at least three more 2m repeaters for the London area." 

There was certainly very strong feeling along these lines ex­
pressed by a number of people. "One does not seek to close down 
motorways because some drivers travel dangerously at excessive 
speeds." "II GB3LO i s closed down, you are admitting defeat and 
the lammers will have won I" "To give In to this type of semi-

144 

NEW EDITION 

Test Equipmentforthe Radio Amateur 
(2nd edition) 

by H. L. Gibson, G2BUP 

This book describes a range of test Instruments and 
measurement methods which should satisfy the 
requirements of most amateur radio stations. The 
theory behind the methods is given, and complete 
constructional details are included for the majority of 
the instruments described. 

This second edition has been completely revised 
and has many new designs, including digital instru­
ments, and simple items of microwave test gear are 
now featured. 

Chapter titles are as follows: Current and voltage 
measurements; Frequency measurement; Wa vemeters ; 
RF power measurement; Aerial and transmission line 
measurements; Noise measurement; Components, 
valves and semiconductors; Signal sources and attenu­
ators; Oscilloscopes and modulation monitors; Power 
supplies; Reference data. 

140 + xi pages £4.42 incl p & p 

terrorist technique will eventually sound the death knell of all 
repeaters, Including those in Phase 2." 

There are a number of other points made by people who are 
against the closure of GB3LO. Some examples are: "To close 
down your repealer would be a loss to myself and others like me 
who do a lot of calls In London and flnd the assistance given for 
directions by many operators most helpful." "It forms an excellent 
means of establishing an initial contact and greatly increases the 
range of our rigs (in this case low-power 'handle-talkies')." 

Incidentally, one writer who works in a London hospital men­
tioned the service repeaters can give to hospital patients who can 
operate through them from their beds, often on the ground floor of 
metal framed buildings. 

The remarks in lhe fake letter concerning 70cm repeaters pro­
voked a number ol comments on the cost (to the Individual amateur) 
of buying equipment for the 432MHz band. On the question of costs, 
one writer added as a PS: "Another reason for not closing down 
'LO Is that I have £7.50-worth of crystals that wi ll be redundant." 
Another light-hearted (I assume I) ps was:" ... or Just give me the 
names and addresses of the )ammers-1 am 611 4in." 

Again, my thanks to those who wrote. I honestly feel there Is a 
substantial amount of support for the views I expressed in the 
November Issue of Radio Communication. 

J, D. Davis, G3PAQ 

RAE 
The Editor 
Radio Communication 
Sir-I cannot agree with Mr F. A. Fear (December) on the effective­
ness of multiple-choice questions in the RAE. Aller a lifetime of 
radio and electronics, I am a newcomer lo amateur radio but it was 
the article In your September Issue that convinced me that I should 
sit the RAE as soon as possible, and before the change of format 
Is adopted. 

I have been for many years a member of the supervising board 
of examiners of my own professional Institute, and I have frequently 
found that the ability of a candidate can be seen clearly from the 
presentation of his answer, even when with, say, a marking schedule, 
pass marks might not be obtained. With the multiple-choice 
question the examiner cannot be made aware of a logical choice 
lying behind what may be a "wrong" answer. It Is a common exper­
ience with multiple-choice "intelligence tests" to arrive at a logical 
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alternative answer which Is marked as Incorrect because the 
examiner has failed to perceive the imperfections of the question. 

It Is my belief that the multiple-choice question Is of benefit only 
to the examiner in marking a paper and is not to the benefit of the 
candidate unless he is permitted to mark his own paper before 
leaving the examination room! 

HAM SPIRIT 
The Editor 
Radio Communication 

C. W. Morie 

Sir-As G3KTL's retort to my letter is exactly as I expected, my 
reaction is to Ignore it. Too many know me as I am for his jibe to do 
me any harm. Its juxtaposition with F6BWF's letter, however, makes 
comment imperative. 

Governments license us to operate on various bands and expect 
us to be mature enough to use them decently. That is all. National 
and International societies, in an effort to minimize the chaos of too­
many chasing too-few frequencies, devise plans for various modes. 
They then depend upon "Ham spirit" for success. F6BWF asks 
"What is Ham spirit?" 

In earlier days an "Amateurs Code of Conduct" (for which read 
Ham spirit) was formulated. I do not recall ever seeing it In a UK 
publication over the years but It might be opportune to publish it. 
The NZART does so regularly and I abstract some of It here. It has 
six paragraphs. They are headed as follows: The amateur is ... 
Gentlemanly, Loyal, Progressive, Friendly, Balanced, Patriotic. 
Under Gentlemanly appears: "He never knowingly uses the air for 
his own amusement in such a way as to lessen the pleasure of 
others." 

The appall ing behaviour to F6BWF is In direct contrast, but what 
to do about It is.not easy to suggest. There Is nothing Illegal about 
operating anywhere in the allotted bands. Such people as those 
who actually insult people on the air In such a manner are unlikely 
to be Impressed by normal decent reproach. It should also be 
remembered that UK amateurs who· use the dx bands are contin­
ually subjected to interference from Continental stations, in many 
cases deliberate and illegal. 

Conversely, there Is no obligation on a gentleman to fight with 
kid gloves. If a man writes a letter to his Society for publication 
which seeks to destroy an amenity enjoyed by his fellow members 
In tones which owe everything to emotion and nothing to fact, he 
has no right to feel aggrieved if he finds the defence carries more 
firepower than he does. 

In respect of letter selection, he might note that Ham spirit also 
prevents a correspondent from insinuating that the editor might be 
dishonest. 

A DELIGHTED YL 
The Editor 
Radio Communication 

B. R. Meredith, G2CYV 

Sir-I was delighted to read the letter in your November issue from 
Kay Forbes, G4BFE, headed A SAD BUT HAPPY YL. 

It is now 41 years since I became a licensed yl radio amateur and 
It Is wonderful to know that Kay has found, after Just a few years, 
the same quite unique friend ly atmosphere within the world-wide 
hobby of amateur radio that I have always experienced. There are 
no barriers i n our hobby: religious, racial, soc ial or financial etc; 
and I feel that It would not be beneficial to anyone to create one, 
however small, between YLs and OMs, by the formation of a separate 
yl association In a small country like our own. 

I would like to take this opportunity of saying "Thank you, gentle­
men" for your courtesy throughout the years, and may all the 
licensed YLs enjoy their hobby as much as I do. 

GE FOR ENGLAND 
The Editor 
Radio Communication 

Constance Hall, G8L Y 

Sir-I have read and re-read G3NYA's letter In the October issue 
and I still cannot get what he is talking about. 

Surely prefixes are Intended to give Information, le to Indicate 
the whereabouts of the transmitter. There is no shame in having 
either a one-letter or two-letter prefix, and the present system, for 
which I was largely responsible, seems to work very well. I Just do 
not see the reasoning In adding an extra letter, Just so that everyone 
has twol 

I wonder how many of those who used the GE prefix have any 
Idea of the hours and hours of extra work it caused the QSL Bureau, 
necessitating the sorting through many hundreds of cards each 
day with the Call Boo!< just to make sure cards went to the right 
country. 
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I flew my Union Jack at the top of my mast with the best of them, 
so no disrespect to Her Majesty, but quite frankly the GE prefix 
was the most Irresponsible innovation so far Introduced Into our 
otherwise simple and serviceable prefix system. 

A. 0. Milne, G2MI 

SLOW MORSE TRANSMISSIONS 
The Editor 
Radio Communication 
Sir- I would like to place on record my great appreciation to the 
organizer of the slow morse practice transmissions, Mr M. A. C. 
MacBrayne, and to G3RAF, G4DYF, GM3CRY, PAOAA and many 
others who have given me help, encouragement and advice over 
the last four years leading to the passing of the morse test. 

Also I appeal to all operators to avoid interfering with these 
transmissions which mean so much to so many. 

H. Luxton, G8GMI 

[ obituaries ) 
The Society records with regret the deaths of the following radio 
amateurs: 

Mr K . Belam, G4BGC 
Ken Belam, who died on 28 November 1977 aged 63, was mainly 
active on the hf bands, and made many friends through amateur 
radio. For the last few years he was secretary of the Isle of Wight RS. 

Mr R. Blackburn, G3P V R 
Ralph Blackburn, who died on 21 December 1977, was a well-known 
personality on top band for many years, part icularly in the Midlands 
area. He was secretary of Solihull ARS. and his home-constructed 
equipment formed the nucleus of many portable and exhibition 
stations under that society's banner. He was also known for his 
success as an instructor of RAE and morse. 

Mr L . Butler, G2BUL 
Len Butler, who died on 28 April 1977 aged 63, had been a member 
of RSGB since 1933. He served for many years as a QSL Bureau 
sub-manager. 

Mr W . C . Green, G3QG 
Bill Green died on 17 December 1977, aged 78. He was a founder 
member, in 1946, of Luton & District RS, and later of the Dunstable 
Downs RC. He was active on 144MHz unti l a few days before his 
death. 

Mr J . B . Kaye, GSBG 
"JB" Kaye, who died on 20 December 1977 aged 75, was act ive 
exclusively on 144MHz a.m. for the last few years, and was well 
known for his ready assistance and lively wit. 

Mr A . Latus, G3VX 
Alec Latus died In November 1977 in his late seventies. ·He had a 
life-long in1erest In radio and, until his retirement, had a radio 
business in Preston. Active until his death, he was about to become 
operational again on vhf. 

Mr T. A. Whiteley, G6QA 
Arnold Whiteley, who died on 15 December 1977, had been 
licensed since 1928 and was mainly active on 3·5MHz. 

We have also been advised of the deaths of: 
Mr J . B - Atcheson, GM4JR, on 25 November 1977; 
Mr J . A .yling, G3PNA, on 22 May 1977; 
M r J . Chapman, G3NUT, on 28 May 1977; 
Mr A. Epton, BRS4298, on 8December1977; 
Mr H . Keate, BRS35550, on 6 November 1977; 
Mr F. H . Lamming, BRS30576, on 17 November 1977; 
T. A . Rich, GSAZE, on 9 December 1977; 
Mr A . G. Ryall, BRS2921 ; 
Mr W . Vollkommer, W2HO, In July 1977. 
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IARU Reg ion 1 Conference 
WARC 79 and IARU 
The eleventh conference of the IARU Region 1 division will take place 
at Mlskolc-Tapolca In northern Hungary, commencing on 24 April 
1978. With the approach of WARC 79, which will open at Geneva 
on 27 Sep~ember 1979, the meeting has a particular and vital im­
portance. Apart from mini-conferences which will take place 
in certain areas of Region 1, this wlll be the last occasion on which 
all the member societies of tho region (now 46) will have the oppor­
tunity to meet and discuss the future of the amateur service. 

While the votes of the national delegations present at WARC 79 
will make the final decisions, they can be Influenced by the proposals 
and attitudes of the amateur service, as put forward by the repre­
sentatives of the national societies. To have any hope of achieving 
worthwhile results It Is vital that the amateur service should be 
united Internationally as never before. For WARC 79 to receive a 
series of fragmented frequency proposals would enable the easy 
rejection of our views. Let us not be under any delusions, there are 
countries where the amateur service Is regarded with hostility and, 
at best, with Intolerance, and does not receive the co-operation 
encountered In most countries of the Commonwealth. 

Frequency proposals for all regions were published in a booklet 
generated by the International Working Group of the IARU in 1976 
at a meellngr In Geneva. These proposals have been used by 
national socletlos throughout the world as a basis for their own 
national submission to their administration. The precise proposals 
will vary to a small degree, as between different countries and 
regions, but for world-wide bands, such as 14, 21 and 28MHz, they 
will almost certainly be Identical. 

The time scale of preparations varies considerably between the 
154 admlnlstratlons who are members of the International Tele­
communication Union. The USA FCC has already issued several 
"notices of enquiry", while In other countries there has yet to be any 
public comment. II the pallern of previous conferences is followed 
then It Is likely that firm proposals will come from certain countries, 
while others are content to remain as relatively passive supporters. 
However, at this t ime almost all administrations are heavily involved 
In the coflsultatlons which wlll lead to the establishment of a 
national ~ositlon. When the talking is over the finally agreed 
positions may be embodied in a series of proposals which must 
reach the ITU by May 1979. These will then be circulated to all the 
nations taking part In WARC 79. To those taking part in the 
conference the written proposals represent only the first stage of 
the long path of negotiation, leading to a hopefully favourable 
conclusion some 10 weeks later. The subject of conference negotia­
tion Is one which must be mastered by the IARU team at Geneva, 
and to which considerable effort must be devoted. 

The Region 1 division of the IARU was formed in 1950 with a 
membership of 15 societies. The present total of 46 reflects the 
healthy state of the division, and this figure comprises almost half 
the total membership of IARU worldwide (99). The triennial confer­
ences of the division havo been the means whereby a great deal of 
co-operation has been achieved throughout the region. As an 
example, the· hf and vhf bandplans, while not acceptable to all, have 
materially helped the orderly use and development of our bands, 
and have meant that Region 1 Is not subject to mandatory band­
plannlng as found elsewhere. It was agreed at the Warsaw con­
ference of 1975 that the major subject tor discussion In Hungary 
In 1978 would be WARC 79. This will consist of a review of the 
presenl position, as It affects the amateur service, an examination 
of the proposals and the formulation of any desirable modifications 
to the original position. 

Conference proceedings 
At the time of writing, It seems llkely that there will be al least 140 
delegates to lhe conference. After an Initial plenary meeting the 
conference will split Into three main groups: Committee A­
admlnlstrallve and operational, dealing with bands below 30MHz 
and oeneral administration matters; vhf/uhf questions will be 
considered by Committee B, which will undoubtedly create a micro­
wave sub-group to deal with matters affecting bands above 1GHz; 
Committee C will deal with credentials and flnance and, generally, 
has fewer meetings than either of the other two committees. In 
addition to the main meetings there wlll probably be small working 
groups, meeting outside normal conference hours, to deal with 
specialized subjects such as contests, direction finding, rtty and 
television. 

Among the co-ordinators who wlll be reporting to the conference 
are Colin Thomas, G3PSM, who Is In charge of the IARU Monitoring 
System. This ls an essential activity In the period before W ARC 79. 

1"6 

One of the points that wlll be made to the conference is the un­
acceptably high level of Intruder operation In what are designated 
" exclusive" amateur bands. In addition to the monthly notification 
of Intruders, the IARUMS summaries wlll provide an instant 
indication of the level of this operation in any of our allocations. 

The International Beacon Project , of which Alan Taylor, G3DME, 
is the co-ordinator, has expanded from a small number of European 
beacons to a world-wide coverage. These stations provide occu­
pancy of one of our lesser-used bands, give instant propagation 
Indication and are used to check computer-prepared predictions. 
S. Canivenc, FSSH, Is the Region 1 vhf sporadic-E co-ordinator, 
and his work In the analysis of sporadlc-E openings has been of the 
highest class, and papers originated by F8SH are to be considered 
by the CCIR at their forthcoming meetings In Geneva. Scientific 
output from the use of amateur bands ls one of the best ways of 
ensuring future allocations. 

Conference agenda Items are backed by a large number of papers 
and it is likely thnt more than 90 will be circulated to delegates before 
the meeting opens. Subject headings are too numerous to mention, 
and substantial contributions have been made by DARC, RSGB 
and VERON. 

Opening 
The conference wlll commence on Monday 24 April, and the formal 
opening will be made by Mr R. E. Butler, deputy secretary-general 
of the ITU, who will have travelled from Geneva for the occasion. 
The IARU Is honoured that an omclal at the centre of world tele­
communications should attend Its deliberations. 

Region 1 organization 
To support the ocllvltles already mentioned, Region 1 has a small 
secretariat and an executive committee, none of whose members Is 
salaried. The present executive committee comprises: L.v d Nadort, 
PAOLOU, chairman; W. Nletyksza, SP5FM, vice-chairman; R. F. 
Stevens, G2BVN, secretary; K. W. Strom, SM6CPI, treasurer; 
J. Rottger, DJ3KR, H. Walcott Benjamin, EL2BA, and J. Znidarsic, 
YU3AA, members. This group meets at least annually and there 
is considerable informal contact between these meetings. In addi­
tion to maintaining contact with 46 member societies, the Region 1 
organization publishes Region t News at four-monthly intervals, 
W ARC Newsletters at intervals as required, and has accepted 
responsibility for the documents of the International Working 
Group. In the next two months these tasks wlll be augmented by the 
preparation and distribution of some 100,000 pieces of conference 
paper. The means to run the division Is obtained by a contribution 
from member societies, based on an annual figure per licensed 
member. In 1963 the contribution was 50 Swiss centimes per 
member, from 1 January 1978 the figure was raised to 1 Swiss franc 
(mainly to pay for Increased costs In connection with WARC 79) 
but hardly in step with modern Inflationary trends. A wise decision 
of the original executive committee, to Invest the region's funds in a 
Swiss account, has meant that the funds have appreciated against 
most European currencies. Reduced to national terms, it means that 
each licensed member of the RSGB pays less than 30p per year to 
support the Region 1 organization. Non-members are content to 
accept the beneflts but contribute nothing. 

RSGB representation 
The Society's delegation will be led (as at Schevenlngen and 
Warsaw) by Tim Hughes, G3GVV: he w lll be supported by the 
RSGB President, Dain Evans, G3RPE; John Allaway, G3FKM; 
Dennis Andrews, G3MXJ ; J ohn Bazley, G3HCT ; and Ian White, 
G3SEK. Attending In their IA RU capacities will be Colin Thomas, 
G3PSM, and Alan Taylor, G3DME. 

A founder member of the IARU and of the Region 1 division, the 
RSGB will again participate actively In the conference. T he Society 
has always made a significant contribution to the development of 
the amateur service In Region 1, and It Is the intention that this 
should be continued. 

T he f ut ure 
After the talking is over and the delegates have once again scattered 
throughout Europe and Africa, will the end result be a few sheets of 
paper recording the decisions of the meetings? To Judge by past 
performance, and In view of Impending events, the answer is no. 
By now each national society Is well aware of Its responsibilities for 
the coming years. The conference wlll show what modifications or 
additions are necessary to supplement work already in hand. T he 
delegates have a particular task to impart their views of the proceed­
ings, by reporting to the governing body of their national society, 
and by taking part In meetings and discussions. The president of 
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the IARU, Noel Eaton, VE3CJ, will be present al Mlskolc-Tapolca, 
and he wlll no doubt consider the Impact of Region 1 thoughts on 
the amateur service world-wide. 

Let us not be fooled, the survival of the amateur service as we 
know It today can depend on the efforts made now by all of us; 
there Is no opting out, each has a share of the responslbillty. 

See you on 14or144MHz in 1981. 
G2BVN 

( council 
proceedings ____ ) 

A brief report of the Council meeting held on 
19 November 1977 

Present: Lord Wallace (President, In the Chair), Or E. J. Allaway, 
Messrs A . M. Allan, O. J. Andrews, J. Anthony, P. Balestrlni, Or 
0 . S. Evans, Messrs W. F. McGonlgle, C. H. Parsons, 0. M. Pratt, 
W. A. Scarr, R. F. Slevens, G. M. C. Stone, C. J. Thomas, (members 
of Councll), G. R. Jessop (general manager/secretary), A. W. 
Hutchinson (editor), O. A. Evans (general manager designate), Mrs 
H. M. Allin (minutes secretary). 

Apologies for absence were received from Messrs Bazley, Brown, 
O'Brien and O. M. Thomas. 

Financial roport 
In the absence of the honorary treasurer, Mr Jessop reported that 
the figures for the last four months had continued the previous 
trend, resulting in a surplus of £11 ,648. Book sales and subscription 
figures were both above those budgetted. 

Headquarters report 
Mr Jessop said that a major problem at present was the lack of 
space at HQ for dealing with the large volume of books. Extending 
No 35 was not practical because of the drainage system et the rear 
of the bulldlng. 

Mr Andrews queried the number of staff employed at HQ now 
compared with the number employed before installation of the data 
processor. Mr Jessop replied that there were approximately 16 
members of staff at HQ and that less staff was now employed in 
the subscriptions section. 

Mr C. Thomas wondered If the commercial side of HQ in book 
production and sales was expanding at the cost of membership. 
He felt that more people were resign ing due to lack of response 
from HQ. 

Memberahlp and representation 
It was resolved: 

(I) to waive the subscriptions of four members; 
(II) to accept reduced subscriptions from nine members; 
(Ill) to grant affiliation to: Coventry Microwave Group, c/o Uni­

versity of Warwick ARS; Crawley Court Amateur Radio 
Group, IBA, Winchester; Dudley Amateur Radio Club, West 
Midlands; Foster Cambridge Amateur Radio Club, Cambs; 
Poole Radio Amateur Society; Turun Radlomatoorlt ry, 
Finland; University College of London Amateur Radio & 
Electronics Club. 

(Iv) to approve the appointments of tho following area representa­
tives: Mr T. P. Hughes, GM3EDZ, Glasgow; and Mr A. Wills, 
GM8KMO, Grampian. 

Repeater• 
Mr Allan stated that he was repeatedly questioned about the jam­
ming of GB3LO and he would appreciate answers to the following 
questions: 

1. What measures had been taken in the past? 
2. What measures were being taken now? 
3. Was there any reason to expect current measures to be more 

successful ? 
Mr Stevens replied that the Society could not take Independent 

action In this Intolerable situation, as It had to rely on the efforts 
of the Post Office and Home Office. The Wireless Telegraphy Acts 
made prosecution difflcull and, as GB3LO covered 2,000 square 
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miles which had the greatest density of amateurs, the task was 
obviously an extremely difficult one, even though the Jammers were 
known to the authorities. 

Honorary membership 
It was unanimously agreed to elect Mr A. 0 . Milne, G2MI, an 
honorary member of the Society. 

Dr Allaway reported on a recommendation from the Finance & 
Staff Committee that Mr Milne be asked to choose a piece of equip­
ment to be presented to him by the Society In recognition of his 
38 years of service to the Society. The question of a token of appre­
ciation to Mrs Miine was also discussed. 

It was unanlmously agreed lo purchase a piece of equipment and 
a watch for presentation al the AGM. 

"Radio Communication" printing 
Council considered the recommendation put forward by the Tech­
nical & Publications Committee at its meeting on 2 November that 
the printing of the Society's journal be transferred to E.T. Heron & 
Co Ltd as soon as possible. 

Mr Stevens referred to estimates received and said that there 
would be a saving of £3,700 per annum with Herons, and a better, 
faster service was anticipated. 

It was unanimously agreed to accept the recommendation. 

Committee minutes / 
Council received the minutes of the follow Ing committee meetings: 
Education (10.9.77), Finance & Staff (20.9.77, 13.10.77, 17.11.77), HF 
Contests (13.10.77), IARU Working Group (t8.8.77, 20.10.77), 
Membership & Representation (8.9.77), Repeater Working Group 
(16.7.77, 13.8.77), Technical & Publications (7.9.77), Telecommunlca­
tlons Liaison (6.10.77), VHF (15.10.77). 

Mr Pratt drew Council's attention to a letter he had sent to Mr 
R. J. Hughes, G3G VV, regarding the exclusion of valves from the 
RAE syllabus. A copy of this letter, together with Mr Hughes' reply, 
had been circulated to Council, and It was agreed that Mr Pratt 
should write again asking Mr Hughes to re-consider ancf for the 
matter to be raised again at the next meeting of the RAE Advisory 
Committee. 

Dr Allaway reported on the recommendation of the 
Finance & Staff Committee that Mr 0. Cornish, G3COR, be 
appointed honorary treasurer. Council unanimously agreed to 
Invite Mr Cornish to become honorary treasurer. 

Another recommendation from the Finance & Staff Committee, 
that a sum of money equal to that already contributed by members 
be senl to AMSAT UK for their Phase3 satellite appeal, was agreed. 

Mr Stevens drew Council's attention to the recommendation that 
the delegation to the Region 1 Conference 1978 should consist 
of a minimum of five members. This was approved. 

Mr C. Thomas noted that several people had been convicted of 
setting flro to the Southampton repeater and, although only one 
person lost his licence, nothing had appeared about this in Radio 
Communication. After some discussion Mr Stevens confirmed that 
the Home Office had refused to give documentary evidence of such 
convictions and without these official reporls nothing could be 
publlshed by the Society. 

The new terms of reference for the VHF and Microwave commit­
tees were approved by Council. 

A recommendation that Council Invite Or I. White, G3SEK, to be 
vhf manaoer, (the appointment to take effect Immediately) was 
agreed. 

Expulalon of members 
Mr C. Thomas raised the question of the expulsion from the Society 
of Mr P.A. Nicholson, GBLMD. After discussion It was agreed that 
a letter would be sent, by recorded dellvery, asking GBLMD to 
appear before Council on 21 January 1978. 

Zonal member for Wales 
Dr Evans pointed out that no nomination had been submitted to 
replace Mr 0. Thomas, whose Council service would terminate 
at the end of 1977. It was agreed to invite Mr O. H. Adams, GW3VBP, 
to fill this vacancy. 

Votes of thanks 
Dr Allaway proposed a vote of thanks to Mr Jessop for his services 
as general manager. This was endorsed by all present. 

Dr Allaway then proposed a vote of thanks to Lord Wallace for 
the tolerance and goodwill he had shown throughout his presidency. 
Mr Stevens added that Lord Wallace's presence had helped the 
Society to acquire a sense of responsibility, to which the Home 
Office had responded in a positive manner. 
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C contest news~ 

2nd 1 ·8MHz Contest 1977 results 
Conditions were good with plenty of European activity and, the HF 
Contests Committee Is pleased to note, an Increase in European 
entries. The Onal UK placings leave Kenneth Rlddoch, GM3ZSP, as 
an odds-on favourite to win the Maitland Trophy In February's con­
test, to add to his success In this event. He made 1S2 contacts, 
taking In SS counties and countries, using a Trio TS520 with a trans­
verter to a hall-wave dipole at SOit. 

G3VMW/A also made 1S2 contacts, including 52 bonuses, with an 
FT101E to an lnverted-V at 15011. G4AFS made 144 contacts in 54 
counties/countries, using a KW Vespa and Drake R4B with a 180ft 
lnverted-L at 7011. Unfortunately, only one member licensed for less 
than a year entered the contest, Nell Breeman, G4FUP, who never­
theless made a creditable 49 contacts In 23 counties and countries. 

The leading station In the overseas section, DL8WL, made con­
tacts with 86 UK stations, representing 40 counties: it is a pity that 
more of these 86 did not submit logs as many were passing high 
serial numbers, Including one or two over the 100 mark. 

The comments In the logs suggest differences of opln Ion on the 
length of the contest and suggestions that the whole contest be 
brought forward an hour. Those who made no comment may like 
to drop a postcard giving their Ideas to the adjudicator during the 
next few weeks. Finally, the HF Contests Committee gratefully 
acknowledges checklogs from DKSOS, G3USE, G3XYT and 
OK1DDS. MH 

UK SECTION 
Pain Calf1lon Points Po1n C1U1lgn 
1 GMSZSP" 727 20 G3ZSU 
2 G3VMWIA 0 717 21 G3SSO 
3 G4AFS• et9 22 G3SJE 
4 G4EHf &39 23 G3GC 
5 G3YMC g17 24 G3SYF 
e G3XUD/ A 415 25 G31LO 
7 G3JFF I07 28 G30VL 

• G3PDL I02 27 G3WQK/A 

' G3SYM 598 28 G3SVW/ A 
10 G3XVF/A 518 29 GM30XX/A 
11 G3XSC $57 30 G2MJ 
12 G3XTJ 554 31 G3TLF 
13 G3TIR HI 32 G3YHV 
14 Gl31VJ 544 33 G3BTO 
15 G4FAM 541 34 G3YYF 
14 G3RWL 534 35 G4FUP0 

17 G3TLK 527 35 G3ZNH 
18 GW3KOR 517 37 G3ULY 
10 G4CWH 513 38 GJHJF 

OVERSEAS SECTION 
Po1n Callalgn Point• Po•n Calltlgn 
1 DJ8WL0 441 13 HB9AJU0 

2 El2BB0 378 14 FBVJ• 
3 OK5PD0 315 15 OK2PAW 
4 DJ6TK 381 18 F8EX 
5 DJ9MH 353 17 PAOTA0 

I OK1DKW0 318 18 Ol.8CGI 
7 OK3KD 307 19 OL8AUE 
I DK6PB 293 20 F3A T 
O El90NE 280 (EISCP) 21 OK3AX 

10 OJ3ZX 272 22 OKSCEI 
11 OJOYl 270 23 OK3KFO 
12 OL8CGD" 242 24 OK3CSM 
Late en tty: OL18U. clalmed score 388 polnt1. 
• CertUkale wlnner1. 

10GHz Cumulative Contest 1977 results 

Point. 
508 
507(G4BEZ) 
494 
482 
481 
<161 
427 
412 
397 
379 
375 
355 
350 
287 
263 
262 
2<16 
189 
158 

Polnta 
200 
179 
113 
152 
151 
1'8 
144 
140 
102 
101 
100 
24 

This contest, new to the calendar, attracted a large number of 
entries, Indicating the high level of activity on this band. In all, some 
46 stations were operational during the contest, and the tact that 
nearly hall actually sent in logs must be an all-time record for any 
contest. 

The majority of contacts were made over line-of-sight paths using 
fairly modest equipment. However, a significant number of contacts 
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were established over non-optical paths, which reflects the pro­
gress which has been made, both lrt terms of equipment perform­
ance and utilization of tow-loss modes of propagation. 

Most contestants appeared to be happy with the rules, the main 
suggestions being that the contest periods could usefully start 
earlier and that the radius of the de·Oned site could be Increased. 
Both of these points wll l be borne In mind In the dratting of the rules 
for this year. 

Congratulations to the winner. G3KSU/P, and the runner-up, 
GW4BRS/P, both of whom will receive certificates. 

Po1n 
1 
2 
3 

10 
11 
12 
13 
14 
16 
18 
17 
18 
10 

Clllolon 
G3KSU/P 
GW4BRSI P 
GU3JHMI P 
G4001(JP 
G8BCOI P 
G4CNV/P 
G3VPF/P 
G8ANZIP 
G8BHH/P 
G3WOG 
GW3FYXIP 
G8BDJIP 
G8AXE/P 
G3TOF/P 
G8ARHI P 
G8GKV/P 
G3TDXI P 
G8JNl/P 
G8FWA/P 
GW8BXJ/P 

• Adjudicator. 

P oint• 
2.342 
2,121 
1,391 

170 
843 
812 
756 
743 
480 
457 

"° 408 
402 
375 
273 
250 
20e 
204 
178 
16 

QSOa 
35 
29 
18 
13 
18 
10 
9 

14 
8 

12 
10 
11 
8 
g 
8 
8 
4 
7 
3 
2 

Butdx 
GU3JHM/P 
G4CNV/P 
G8BCO/P 
G8AXE/P 
GU3JHM/P 
GW4BRS/P 
GW4BRS/P 
GW4BRSIP 
G3TOF/P 
G400KJP 
G400KJP 
G3KSU/P 
G4DOK/P 
G8BHH/P 
G3KSU/P 
G3KSU/P 
G3TQF/P 
G3KSU/P 
G88HHJP 
G3WOG 

144/432MHz and SWL Contest rules 
t600-tll00gmt 4-5 March 1978. 
"1600-0100 and 070Cl-1600gmt. 

G3WDG 

Km 
114 
133 
164 
124 
164 
133 
133 

81 
95 

102 
71 
73 

124 
95 
81 
73 
74 
86 
95 
42 

This contest Is timed to coincide with an IARU Region 1 event. 
Concurrent working of bands Is not permitted and only one call­
sign is to be used. The following multipliers will apply: 144MHz x 1, 
432MHz x S. 

There are four sections: 
1. 1«MHz Single-operator 
2. 144MHz Multi-operator 
3. 144/432MHz Single-operator 
4. 144/432MHz Multi-operator 

•single-operator stations must break for six hours 
All entries and checklogs to: VHF Contests Committee, c/o Mr R. 
Taylor, 12 The Rampart, Haddenham, Cambs. 

The following general rules, published In Radio Communication, 
January 1978, will apply: 1, 2, 3, Sa, 6a, 7a, 8, 9a, 10a, 11-22. 

Low Power Contest rules 
1. The general rules tor RSGB hi contests, published in the January 
1978 Issue of Radio Communication, will apply. 
2. When. Sunday 9 April 1978. Entrants are permitted to operate 
for a total of eight hours between 0700 and 1700gmt, In two periods 
of their own choice, with a break of at least one hour between 
periods. The start and finish of each period must be shown in the 
entrants' logs. 
3. Ellglble entrants and sections. T he contest Is open to licensed 
amateurs In the UK and overseas. Entrants from the UK must be 
fully-paid-up members of the RSGB. The contest results will be 
separated Into two sections: UK members and overseas entrants 
(Including El). 
4. Contacts and contest exchanges. CW (A1) only In the 7 and 
3·5MHz bands. Exchanges will consist of RST, serial number and 
power group of entrant, eg S79001 /2W. Overseas entrants may only 
claim points for contacts with UK stat ions. 
5. Scoring. All entrants wlll claim points for each completed con­
tact In relation to the power used to make the contact, viz: 1W or 
less, 100 points; 2W maximum, SO points; SW maximum 25 points. 
(Entrants may use different powers during the duration of the con­
test but the power used for each completed QSO must be shown In 
the logs-see below.) 

In addition to the points as above, all entrants may claim extra 
points tor contacts with other QRP stations, by adding the points 
for the power group as received during the contact exchange. Thus, 
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an entrant running 1W contacting a station running 2W, may 
claim 150 points for the contact. No additional points may be 
claimed for a contact with a non-QRP station. 

The points as shown above apply to contacts made on the 
3·5MHz band. For completed contacts made on the 7MHz band a 
multiplier of two will apply. UK entrants may claim a further multi­
plier of two for all contacts on either band that are made with 
stations located outside of the UK call areas. 
6. L ogs and entri es. Separate logs are required for each band. If 
only one band Is used, this must be stated on the entry. Column 
5 of the log sheet must be headed " Power Group Received", and 
Column 6 " My Power Group" . Logs to be sent to: RSG BHF Contests 
Committee, c/o R. L. Glaisher, 279 A ddiscombe Road, Croydon 
CRO 7HY. 
7. Awards. The 1930 Committee Cup will be awarded to the winner 
of the UK section. The winner of the overseas section and the 
entrants placed second and third in each section will receive 
certificates. 

HF National Field Day 1978 rules 
t . The general rules for RSGB hf contests, published in the Jan­
uary 1978 issue of Radio Communication, will apply. The provi sions 
of General Rule 6c are modified by Rule 10. 
2. A pplications. Each group intending to compete must submit 
an application on form HFC 10/78 to D. S. Booty, 139 Petersfleld 
Avenue, Staines, Middx TW18 1 DH, not later than 29 April 1978. 
Supplies of for ms can be obtained from RSGB HQ, or direct from 
Mr Booty, on receipt of a stamped addressed envelope. 
3. W hen. From 1700gmt Saturday 3 June to 1700gmt Sunday 4 
June 1978. 
4. Eligible ent rants. Any group of aSGB members within the 
prefix zones G, GD, GI, GJ, GM, GU and GW. NFO is a multl­
operator contest. 
5. Operation. Must be from a portable station, not located In a 
permanent building and not using a mains supply. No equipment 
or antennas may be Installed on the site prior to 24 hours before the 
start of the contest. This does not apply to the storage of equip­
ment. 
6. M ode. CW(A1) only, i n the 1·8, 3·5, 7, 14, 21 and 28MH z bands. 
7. S ect i ons. 

(a) Open section. The station shall consist of a transceiver 
(or transmitter and receiver) with an additional receiver if 
desired, which may only be used for monitoring purposes. 
There is no restriction on the number or type of antennas, 
but the maximum height above ground must not exceed 60ft 
(18·5m). 

(b) Restrieted sect ion . The sta.tion shall consist of a transceiver 
(or transmitter and recei ver) with one antenna, which must be 
a single element such as a dipole, vertical , long wire, lnverted­
V etc, having not more than two elevated support points, and 
not exceeding 3511 (11 ·Sm) above ground at its highest point. 

So th sections. Stand-by equipment may be at hand, but not 
powered or connected In any way simultaneously with the main 
equipment. The presence on the site of additional amplifiers, or 
modified commercial equipment capable of excess power, may 
result in the entry being disallowed. 
8. S coring. Points will be scored as follows: 

(a) Fixed stations In the British Isles 1 point 
(b) Fixed stations in the rest of Europe, including Ei re 2 points 
(c) Fixed stations outside Europe 3 points 
(d) Fixed stations In the British Commonwealth 6 points 
(e) Portable and mobile stations in the British Isles 3 points 
(f) Portable and mobile stations i n the rest of Europe, 

including Eire 4 points 
(g) Portable and mobile stations outside Europe 6 points 
( h) Portable and mobile stations In the British Com-

monwealth 12 points 
T he contacts on 1 ·8MHz and 28MHz should be scored as above, 
and the totals multiplied by two to obtain the claimed score. 
9. Group conta cts. Points must not be claimed tor contacts made 
by a competing station with members of its own group. 
10. Entries. These are to be in accordance with the General Rule 
6, with the following exceptions: 

(a) The normal cover sheet will not be used. Special cover and 
summary sheets will be sent to the person responsible for 
the entry. 

(b) Points must be totalled separately for each band. 
(c) Logs must be sent to the RSGB HF Contests Committee, c /o 
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M. Harrington, 123 Clensham Lane, Sutton, Surrey SM1 2ND, 
postmarked not later than 19 J une 1978. 

Entries sent direct to RSGB headquarters will not be accepted. 
11. Trophies. 

(a) The National Field Day Trophy, to the group in the Open 
section having the highest checked score. 

(b) The Bristol Trophy, to the group in the Restricted section 
having the highest checked score. 

(c) The Gravesend Trophy, to the group having the second 
highest checked score in the section with the largest number 
of entries. 

( d ) The Scottish NFD Trophy, to the Scottish group having the 
highest checked score. 

Cel The Frank Hoosen Trophy, to the group having the highest 
checked score on the 14MHz band. 

( f) Certificates of merit , to the groups having the highest 
checked scores on the 1·8. 3·5, 7, 21 and 28MHz bands. 

12. Checklogs. While overseas stations are not ellglble to enter 
NFD, checklogs are very welcome. A certificate will be awarded to 
the overseas station in each continent whose checklog shows the 
most points contributed to competitors. 
13. Inspections. All stations are subject to inspection by nominated 
representatives of the HF Contests Committee. The inspector's 
brief will be to ensure that the rules and spirit of the contest are 
being observed. Should the Inspector be unable to locate the site, 
due to inadequate or Incorrect Information given on the appllcatlon 
form, the entry will be disallowed. In the event of a last minute 
change of site, ii is the responsibility of the members of the g roup 
to make suitable arrangements for the Inspector to find the new 
site. 

BARTG Spring RTTY Contest 1978 rules 
W hen. 0200omt Saturday 25 March unril 020()gmt Monday 27 March 1978. 
The total contest period ls 48 hours but not more than 30 hours of operation Is permit· 
led. Times spenl In llslening Gount •• operaling time, The 18·hour non°opera1lng 
ptrlod can be taken at any time during the contesl, bul off periods may nol be less than 
lhree hours al a time. Times on and off the air mu st bo 1ummadtod on the log and 
score sheets. • 
W ho. There wlll be separate categories for single operators, multl .. operator s tations 
and SWLs. 
Bands. 3·S, 7, 14, Zt and 28MH:r amateur bands. 
Station•. Stations ma)' not be contacted more than once on anv one band, but addl~ 
Uonal contacts mav be made with the same stetion If e d lftorent band Is used. 
Country it.tut. ARRL Counltles l ist and, In addltlon, each W/K, VEJVO a11d VK 
call area will bo counted as a separate country. (But W/K, VEJVO end VK counted 
once only for OCA purposes.) 
MHPO••· Messages exchenged wlll consist of: 
a. Trme amt. This must consist of a full four. figure group.' The uao of the expreulon 
"Same" or "Same 01 yours .. wHI not be acceptable. 
b. RST and message number. The message number must consist of o threo·figuro 
group starting wlth OOt for the flrsl contact mode. 
Points. a. All two-wo.y rtty contacts wllh stations within one's own count.ry wlll 
earn two points. 
b . All two·way rtty contacts with stations out1ldo ono's own counlty wlll earn t o 
points. 
c. All stations wlfl receive a bonus of 200 points p er country worked Including their 
own. Not.e: Any one country ma)' be counted again If worked on another band but 
continents are counted once only. 
d. Nol~: Proof of contact will be required In cues where the station worked doca 11ot 
appesr on any other contest logs received, or the atatton worked does not submit a 
check tog. 
Scorlno. •· Two·way exchonge points times tot•I countries worked. 
b , Total country points times 200 times number of continents worked. 
c. Add (a) and (b) together to obtain your final score. 
S•mple score 
Exchange points (302) x Countries (10) .- 3,020 
Country points (10) x 200 x Continents (3) - 6,000 

(a) and (b) added together to give a score ot 9,020 001n1s 

Loa1 and acoresheeta. Use one sheet(s) for each band and tndlcalo all rest oer1ods. 
Logs to contain: dale. limo gmt, callsign of station worhd, RST report and message 
number as sent, RST report end muuge number ns received, exchange points 
claimed. The summary ahoot should show the scorJng, the ti mos off the air and, In 
the case of multl·operator stations, the names and call signs of all operators Involved . 
All logs must be received b)' 31 May 1978 in order to qualify, and should be sent to: 
Ted Double, G8COW, 89 Linden Ga<dens, Enneld, Middlesex ENt 4DX. England . 
Check logs to the 11me address. 
The Judges' declslon wlll be flnal and no correspondence can bo onte1ed Into In 
respect of lncorrocl or lato entries. All logs wlll remaln the property of the Brltit h 
Amateur Raef lo Teleprinter Group. 
Cer11flcatea wlll bo awarded to the leading stations In oach of the three closet, the 
IOP ataitlons In each continent and ea:ch W /K, VEJVO, VK call area. The Onal positions 
In the results table wlll be Yalld for entry In tho "World Champ ton ol RTT'Y" cham· 
plonshlp. 
Additional not••· a. II acontoslant manages to contacl 25 or more different countries 
on two-way rltY durlng the contest, a claim may be mado for the Quarter Cenlury 
Award Issued by the British Amateur Radio Toleprlntor Group and for which a Che.roe 
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ot US$3 or U IRC111 med•. C le/ma lo be submitted with conteat logs. Holders of 
axlellng OCA 1ward1 wlll eutomatlc•llV have any new countries added to their 
records. 
b. ti any conlutanl managH 10 contact 1taUon1 on two-way rtty with all six contl· 
nenlt and the BARTG contHt manaoer receives a contest or cheek log from the 
opetatora In those 111 conUn1nta, a d alm may be made for the W AC Award ls.sued by 
the RTTY JOUtfNI. T he nectuary fnformetlon wlll be sent lo the RTTY Journal whfch 
wlU Issue t.he WAC Award hee of charge. 
Extra note. There have betn seve<al changes to the rules for the contest tor 1918. 
L Inclusion of VK utl atHI 11 11p11a1e countries. 
b. Proof al contact 11 under points (d). 
c. Summary 1hHts for muUl-operator stations to show names and callslgns of all 
operetors. 

In view of lhlt, It 11 Important that only thl1 copy ol the tules be used, and copies 
of conte.1t rufu from prev1out ye111 should NOT be used. 

9th BARTG VHF RTTY Contest 1977 results 
This contest was acclaimed by many of the British competing 
stations as "the best yeti" Entries from British stations have again 
increased. Congratulations to A lan Mella, G3NYK, and the Martfe­
sham RS for taking G4BPO/A into first place with such a com­
manding lead. 

Conditions on the Saturday evening allowed good dx QSOs, 
with DJ ON, F, PAO, GI and GW all featuring in the logs of leading 
G statio~s. II was particularly rewarding to see a significant increase 
in actM ty from the north of England, and the entry from GIBHXY. 
Equipment used by the leading G stations was as follows: G4BPO/ 
A : 150W to 2 x 10-el Yagi atBOft, 7erp + Model 54, ST-6; G3PLX: 
'JOW output to Indoor antenna at sea level; GBAWN/A : TS700 + 
Belcom linear-SOW output, 8-el Yagi at 5011, 950ft asl; 7E printer, 
CVB9 terminal unit. 

The standard of log-keeping was generally high, particularly 
from the leading stations. A few entrants will find their scores have 
been adjusted to compensate for elastic rulers used when cal­
culating distances I 

Other British stations known to have been active during the 
contest include G3AJS, G3EFP, G31UZ, G3MFJ, G30 UF, G3PEJ, 
G3PYB, G3RX0, G3$GY, G3WIP, G3WTY, G3XTZ, G3YSG, 
G3YWM, G14A HP, G4DEL, G4EGH, G4ERY, G4FEV, G4FZF, 
G4GEW , GBASX, G8BIS, G8BJG, GM8BJJ, G8CJL, Gl8DMX, 
G8DOD, G8ELV, G8GGI, G8HPU, G8HUE, G81NP, G8JNW , 
GBJUG, G8KAV, G8KNJ, G8LFZ, G8LGY, G8LIC, G8LNV, GSMEI 
and G8MJJ. 

There was also considerable activity from West Germany and 
Holland, together with stations active from F, ON, SM, LA and YU. 

U K SECT ION 
Poan Callo Ion 144MHz 4ttMH1 Total Contacts Beol dx(k m) 
I G4BPO/A 363 363 45 563 
2 G3PLX 197 197 30 602 
3 G8AWN/ A 191 191 24 3S5 

• G3UUP/P 181 181 41 365 
5 G30ZF 132 132 35 365 
s GSFHX 129 129 37 372 
7 G81ZU 102 102 24 290 
8 G81SI 100 100 18 635 
9 Gl8HXY 87 87 g S30 

10 G3KRC 81 81 33 275 
ti G311R 79 79 23 322 
12 G4FRJ 77 77 23 324 
13 G4AFQ 74 74 22 288 ,. G3RED 62 62 ,. 208 
15 G8CDL 59 S9 23 130 
16 G4EDR 55 SS 7 269 
17 G4EEV 44 4S 9 2SO 
18 GBFSL 4' « 20 122 
19 GBLWY 40 40 18 176 
20 GWSBXQ 39 39 3 427 
21 G81AT 31 31 5 305 
22 G8GOJ 2A 24 12 126 

Dl1qu•llfttd-lncoms>ltte loo Information: 
G81NP 83 63 29 260 

W EUROPE (EXCLUDING UKJ 
I DKIAO 162 3 165 32 502 
2 PAOYZ 81 SI 12 340 
3 PAOKMP 85 65 9 375 
4 oc3oz 50 53 19 245 
5 HG5KOQ 20 20 2 279 
6 OEIVKW 19 19 5 212 
7 DJ2YE 10 10 4 141 
8 LA?AJ 1 7 I 
9 SM6EBM 1 I I 40 

Dlaquallfted-lncomplete loo lnlo1mat1on: 
PEOWSF 25 25 315 
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4-5 March 
11-12 March 
19 Mar ch 
1 A pril 
2 A pril 
9 A pril 
22-23 A pril 
6-7 May 
7 May 
21 May 
27-211 May 
3-4 June 
17·18 J une 
24-25 J une 
1-2 July 
16 July 
30 J uly 
13 A ugust 
2·3 S eptember 
2-3 S eptember 
October· 

November 
7-8 October 
14-15 O ctober 
21·22 October 
22 O ctober 
4-5 November 
4.5 November 
11-12 Nov ember 
3 December 

Contests calendar 
144/432MHz and SWL (Rules in th is issue) 
Commonwealth (Rules in November issue) 
70MHz Open 
1,296MHz Open 
432MHz Open and SWL 
Low Power (Rules in February issue) 
144MHz CW 
432/1,296/2,304Mjiz 
Region Round-up CW 
Region Round-up SSB 
144MHz Portable 
HF NFD 
Microwave 
Summer 1·8MHz 
VHF NFD and SWL 
3·5MHz FD 
144MHz QRP 
70MHz Open and SWL 
SSB FD 
144MHz Open and SWL 

432MHz Cumulat ive 
432/1,296/2,304M Hz 
21/28MHz 
7MHz SSB 
70MHz Fixed 
7MHz CW 
144MHz CW 
2nd 1·8MHz 
144MHz Fixed 

Mobile rallies calendar 
19 March-White Rose Mobile Rally, lawnswood School, Leeds. 
Details from G4DZI. 
2 April-University College of Swansea RS Mobile Rally, University 
College of Swansea. Details from J . O. Morris, 1 Hadland Terrace, 
Norton, Swansea SA3 STT, tel Swansea (0792) 68675. 
14 May-East Suffolk Wireless Revival, near Ipswich. Details from 
G4EVN. 
21 May-Northern Mobile Rally, Victoria Park Hall, Keighley. 
Details from G8DFZ. 
21 May-Welsh Amateur Mobile Rally, Barry Rugby Football Club, 
Cemetery Lane, Barry, South Glam. Details from GW3WBU. 
28 May- Hull & District ARS Mobile Rally, University of Hull, 
Cottingham Road. All t he usual attractions. Details f rom sec 
G3WYW. 
10 June-Scottish Amateur Radio Mobile Rally, The Palace of Arts, 
Bellahoustoun Park, Glasgow. Details from GM4FDM. 
11 June-Elvaston Castle Mobile Rally. Details later. 
18 J une-RNARS Mobile Rally, HMS Mercury, Petersfleld, Hanis. 
Detai ls from G4DIU, tel Havant 79464. 
25 June- l ongleat Mobile Rally. Detai ls from G4FRG. 
9 J uly- Upton Radio Rally. Details from M. Monro, GBDLL, 127 
Monarch Drive, Worcester. tel Worcester 423276. 
16 July -Hornsea ARS Mobile Rally, Hornsea School, Hornsea, 
North Humberside. Details from GSKFK. 
23 July- Cornish Mobile Rally, Truro. Details from GSJML, tel 
Truro 78020. 
6 August- RSGB National Mobile Rally, Woburn Abbey. 
20 A ugust- Preston Mobile Rally. Details later. 
2.4 S eptem ber- Harlow & OARS Mobile Rally, Nettesweil Compre· 
hensive School, Harlow. Details from GBFRG, 232 Pennymead, 
Harlow, tel 0279 32486. 

looking ahead 
25 February-International VHF Convention, " Winning Post'', 
Whitton, Middlesex. 
2 Apri l-NRSA Radio and Electronics Exhibition, Belle Vue, 
Manchester. Details from G8BCG or G4BVE. 
5-6 May-RSGB Amateur Radio Exhibition, Alexandra Palace, 
London N22. 
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS 
These slow morse practice transmissions are sponsored by the RSGB. Alterations and additions to this list should be sent 
to the honorary organizer, Mr M. A. C. MacBrayne, G3KGU, 25 Purlleu Way, Theydon Bois, Essex. 

Clock 
time 
8und~ 

0900 

0000 

1015 
1030 
1100 
1130 
1200 

l l!30 

ltlOO 

1800 

1815 

Monday• 

1145 

1830 

1830 

18'5 
lllOO 
1llOO 
1!100 

1930 

1930 

1930 
2000 
2000 
2000 

Callslgn 

G3LEO 

G3WNR 

G3CGO 
G3NPB 
G21'XA 
G38LS 
G3H'll 

GU4CHY 

G4EHW 

G3LEQ 

G4DVZ 

G3RAF 

G3VBI 

{

G3LR .. 
.. G3NCZ 

G3ZOS 
GM4CMI 
G3ZRZ 
G4FKZ 
G<BNV 

G3RAF 

G3ZYY 

Gl3$XG 
G3tBJ 
G3XWZ 
GM4ELV 

G3ASR/A 

G3YMJ 
G3LOI 

TuHd&yl 

11 45 

1830 

1830 

18'5 

1930 

2COO 
2000 
2000 

G3RAF 

{~~~. G3NCZ 
GSZOS 
GM3CCK 

G8RAF 

G31QF 
G4AEU 
G4EZA 

G31RM 
G4FFC 

G4AEU 

G3AWL 

MHz Mode ToV11n 

{ 

!·SIS . • Al/ A2 
.. 144·250 .. AllA3J 

145'550 .. F2/F3 
Knuttford, Cheshire 

• . 145-fOO • • F2/F3 • . South $hl1ld1, T & W 
omnloodlrect 
1·875 AlfA3 
l·m .. Al 
MIOO .. AllA3 
M120 Al/A3 
144-750 • • A2fA8 
omnl-<llrect 

Cheltenham, Glos 
St lvaa, Cornwall 
Stod<ton-on· T "' 
Oanay. OJford 
Stoke--on--Trent, Staft1 

144·500 .. Al/A3J .. St Peter Port. Cl 
to north 

•• 144·250 .. Al/A3J.. Peterborough 
to aouth·wHI 

• . 1-44·250 A 1/ A3J .. Knutsford, Cheshire 
{ 

I •950 A2/ A3 

145·250 F2/F3 
•• 1·915 A1/A3J .. Loeda. Yol1<• 

3·550 .. A2 .. Locl<lng, Avon 

{

1·920 .. A2 

14 5-250 • • A2 or F2 
omni -direct 

•• 1·910 A1/ A3 .. Goote, South Humberside 
145·525 .. F2 .. Accrlnoton, I.lines 

Blackburn, Lance 
A2/A3J Darwen, Lanes 

3·550 .. Al/ A3 .. Klll<w•ll, Orkney 
1-1180 Al/AS • • Blackpool, l anca 
3•575 Al/AS . . Chadderton. unc1 
144•110 •• At/ A3J • • Ottery St Mary, Devon 
horU:ontally lo south·easl 

3·550 .. A2 .. locking, Avon 
{

l · ll20 .. A2 

.. 145·250 .. A2 or F2 
omnl-dlrocl 
145·525 , . F2/F3 Plymouth, Oovon 
'101h ontolly 10 soulh·west 
144· 110 • • Al/A3J .. Newtownerdt, Co Down 
1-1110 • . A1/A3 Southamplon, Hant1 
1·810 .. A1/A3J .. Manaflold Noth 

.. 3·510 .. .. Arrocher. S/Clydo 

{ 

1·875 .. A1/A3J .. 

• . ~~~l:~lrect ~;~~3J Harrow. Mlddlooox 

vertical 
.. 1·975 Al/ A3J .. Harlow, e.s .. 
.. 145·300 F21F8 .. Lonclno. Suuox 

3·550 .. A2 .. 

{

Hl20 .. A2 
Locking, Avon 

·' 1.C5·250 • • A2 or F2 
omni-direct 
3·590 Al .. Swindon. Wiit• 

.. 145·~5 .. F2 

A2/A3J 

. . Accrlngton, Lane• 
Blackburn, Lanes 
Darwen, Lanca 
Klrkwal l, Orkney .. 3·550 .. A1IA3J .. 

S•550 .. A2 .. l ocking, Avon 
{

Ml3> .. A2 

.. 145·250 .. A2 or F2 
omnl..dltoct 
1·875 .. A1/A3 

.. 1·910 A11A3 

.. 145·525 .. Ft/F8 
omni-direct 
vertical 

Marlow, Bucks 
Southamoton. Hant• 

• • Col cheater, &aex 

• • 1 ·975 A 1/A3 • . Bury SI Edmunds, Suflolk 
.. 145·575 .. F2/F3 .. Portonhall, Beds 

to south 
.. 145·550 .. F2/FS .. Southamplon, Hanto 

omni-direct 
v•rllcal 

.. 14"110 .. A 1/A3J .. Peterlee, Co Durham 
to south 

RADIO COMMUNICATION February 1978 

Clock 
time 

Callslgn MHz Mode Town 

WedneMlaya 

1145 G3RAF 

1830 G3NCZ 
{

G3LR .. 

G3ZOS 
18'5 GM31BU 
1llOO G3ULY 
1llOO G4FKZ 

1930 G3RAF 

1930 G3ZYY 
2000 G80U 
2000 G3BPE 
2000 G3SWP 

2000 GM4DSZ 

11>15 G3WVJ 
i!OO G3HVI 

2130 G3VWL 

Thursday• 

1145 G3RAF 

1830 G4BNA 
1830 G3NC 

1830 .. G3NCZ 
{

G3LR .. 

G3ZQS 
18'5 GM3MTS 
'llOO G38LS 

1930 G311AF 

1830 GSA SR/A 
(1at and 3rd week.I: of 
monlh only.) 

1830 G3ZRZ 
1930 .. G3ZYY 

- G3KGU 
i130 G3LOI 

1145 G3RAF 

1830 G4CRI 

{

G3LR .. 
1830 .. GSNCZ 

G3ZOS 
18'5 GM3Ull 
1llOO '>aNPB 
11100 GU4CHY 

1llOO G4FKZ 
1830 G3POF 

1930 GSRAF 

2130 G3VWL 
2200 G3AWL 

8alutday1 
0980 G2FNK 

1145 .. G3RAF 

{

1·920 .. A2 
3·550 • . A2 .. 

.. 145·250 .. A2 or F2 
omnl·dhect 

Locking. Avon 

.. 145·15a5 .. F2 • • Accrlnoton, Lane.a 
Blackburn. Lanc1 

A!l/A3J Darwen, Lana 
.. 3·550 .. A11A3/ A3J Klrkwall, Orkney 
.. 1·828 .. Al/A3J .. Culgallh, Cumbria 

.. {~:: :: ~/A3 .. Chadd0<1on, lane. 

3·550 .. A2 .. Looting, Avon 
.. 145·250 .. A2 or F2 

omni.direct 
. . 145·525 .. F2JF3 
.. 1·910 .. Al 
.. 1·975 A1/A3 

. . P lymouth, Devon 
•. London N22 

Bexley. Kent 
.. 144·200 .. A2/ A3J .. Ooncaslor, South Yorks 

omnl.odilrect 
.. 144·230 .. A1/A3J .. Abordffn 

to 1outh-• outh.we1t 
1·8'5 A11AS . , St&lnta. MlddlHH 

.. 144·750 .. A2fAS .. Stoke-on-Tront, Staft• 
omnl.cftr&et 

.. 144·160 .. A1/A3J .. Worthing, Suu ex 

{

Hl20 .. A2 
3-550 .. A2 .. 

" 145·250 .. A2 or F2 
omnl·direct 
3·690 Al 
MIGS Al 
1'5·526 F2 

3·550 
A2/A3J 
Al/A3J .. 

Loe.king, Avon 

Swlndo11, Wiit• 
Swl ndon. Wllta 
Accrlngton, Lanes 
Blackburn, Linea 
Darwen, Lanes 
Klrkwall, Orkney 
Oanoy, Olfonl 

3·550 .. A2 .. Locking, Avon 
.. {r:: :: ~/AS .. 

" 145-250 .. A2 or F2 
omni-direct 

{

1-875 .. Al .. Harrow, Mlddleaex 
.. 144•175 .. A11A3J 

omni-direct (lob) 
vertical 
1-1180 Al/A3 Blackpool. Lonca 
t45·525 .. F2/ F3 .. Plymouth, Devon 
1·815 Al/A3 .. Theydon Bolo. Eaau 
146·300 .. Ft/F3 • . Unclng, SuHH 

{

1·920 .. A2 
3·550 .. A2 .. 

" 145·250 .. A2 or F2 
omni-direct 
3·525 Al 

.. 145·525 .. F2 

A2/ASJ 
.. 3·550 A1/A3J .. 

1·875 .. Al 
.. 144·500 .. A1/A3J .. 

to north 

Locking, Avon 

Holaton1 Cornwall 
Accrlnoton1 Lanes 
Blackburn, Lanes 
Darwen, Lanes 
Oounby, Orkney 
St lvea. Cornwall 
St Peter Port. Cl 

• • 3·575 A1/A3 • • Chadd0<1on. lanc1 
144·380 • . F2/F8 . • Farnborough, Hant• 
to north· tHt 

{

1•1120 .. A2 
8·550 .. A2 .. locking, Avon 

.. 145-250 .. A2 or Ft 
omni-direct 
14C-t6C .. A1/A3J .. Worthing, Sussex 
1••·110 .. A1/ A3J • • Pcterlee, Co Durham 
to soulh 

.. 1·830 .. A1/AaJ .. Stolnu, Mlddl11a 

{

1·920 .. A2 
3·550 . . A2 . • Locking, Avon 

" 145-250 .. A2 o• F2 
omni~direet 
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[members' ads J 
These subsidized flat-rate advertisements are accepted as a service 
to members of RSGB. They must be submitted on the 'Members' 
Ads or der form printed In alternate Issues of Radio Communicallon, 
or on a postcard similarly laid out. Each must be accompanied 
by a r ecent Radio CommunlcaUon wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque (stamps not accepted) for 75p for 40 words or less. 
Excess words must be paid for at the same.rate of 75p for 40 words 
or less. They will not be acknowledged. Those not clearly worded 
or punctuated will be returned. No correspondence concerning this 
service can be entered Into. 

The closing date for each Issue Is the 1st of the preceding month, 
but no guarantee of Inclusion In a specific Issue can be given. 
Valid advertisements not published In the issue followlng receipt 
wlll be held over until the next Issue. 

Trade or business advertisements, even from members, will not 
be accepted for Members' Ads but should be submitted as classl­
fled or display advertisements In the usual way. Traders who are 
members must enclose a signed declaration that the l tems for sale 
or wanted are part of , or Intended for, their own personal amateur 
station. 

The RSGB reserves the right to refuse advertisements, and 
accepts no responsibility for errors or omissions or for the quality 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

Poat to: MEMBERS' ADS, RSGB, 88 BROOMFIELD ROAD, 
CHELMSFORD, ESSEX CM11SS. 

Do n ot post to RSGB HQ or Advertising Representative. 

FOR SALE 

KW20DDB, comp with psu. manual and Shure mic. exc cond, £190. 
G3ZZD, QTHR. Tel Tunbridge Wells 34117. 
L iner 2 fitted PA3 preamp, mobile mount, orig packing, In exc 
cond,£115, or may consider mobilefm rig 2m/70cm. GSAJM. QTHR. 
T el Reading (0734) 64903, after 6.30pm or weekends. 
I com IC-22, fitted R3,5, 6, 7, SO, 20.22, 23, vgc, boxed, all accessories, 
£110. G3VJG, 36 Southwood Lane, London N6. Tel 01-340 5659 
evenings. ' 
D X33 antenna, good cond, one year old. going mono, £45. Wanted: 
P60 std or hid Versatower. GM3WOJ, QTHR. Tel Dumfries 5080. 
Pye Cambridge AM108, fitted S20, S21, S22, S23, S24, R6, Garex 
discriminator board, mod record, used as base stn, £35. GSMSJ, 
QTHR. Tel 0279 812300. 
Yaesu FT2F 144MHz Im tx/rx, 10/1 W bracket, manual, orig packing, 
R3-R7, SO, S17. S20-22, 144·48, 144·60, 144·95, vgc, comp, £100. 
Liner 2 ssb tx/rx. preamp, manual, p/mic, £110 ono. l;lallicrafters S27 
vhf rx, 28-144MHz, £30. GSLVM, QTHR. Tel 0509 67309, evenings. 
Yaesu FRSDB, FLSOB SOW hf ssb/cw Ix, 80-10, vgc, rx 160-10, ideal 
1st sin, £160 ono. Also Storno Viscount 2m tx/rx, £25. Prefer buyers 
coll eel. Wanted : FTDX401 FTDX560. Why? G4DRS. QTHR. Tel 
Sllsoe (0525) 6047S, evenings/weekends. 
Trio OR666 gen cov rx, Oiied fm tuner, accessories, full manuals, 
lmmac, £125 ono. 4m Vanguard 70·26, 70·375, comp mobile set up 
control gear, mlc, spkr, ~14 whip, full manual, immac, :£25. Steve 
Webb. Tel Crawley 2S7S7, ext 340, wkg hours. 
Trio TS 700G and matching vox unit, four months old and hardly 
used, offers 011er £320. Also Trio JR 310 with 10AZ mechanical 
fllter, very good cond, offers please. Carr or collect. Redfern, 
G4CLN. Tel 05304 5735. 
Trio 2200GX mint, 6ch, nicads, all extras. £120. Garex 2-mobile, 6ch, 
£75. Unused Heathkit 10-1SU oscilloscope, £40. Tel Northampton 
52650. 
MF455 10CK flller, two xtals, £15. 23cm long Yagi, quad loop type. 
new, £12. SSTV lube 5FP7, £7. Tel Andy, 01-504 4942. 
Datong frequency agile fllter FL1, £35. Prefer buyer collects. 
GSFZG, QTHR. Tel Penketh 2403. 
KW Valiant, cw/a.m., ac psu, D104 mic, on stand, manual, command 
receiver 10m and 160m only, 12V 300/600V psu for mobile working, 
all In perf cond, £45, no offers. Buyer collects. G5VS, QTHR. Tel 
Maidenhead 25637. 
T elford TC10 2m tx, all modes, a.m., fm, cw, vfo, 10W, £75. G4FWG, 
QTHR. Tel Crowborough 2272, evenings. 
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Heath HW101, SB102 ssb and cw fllters, homebrew psu, £175. 
SB200 linear, exc cond, £250 ono. GM4AWA, QTHR. Tel (office) 
Perth (0738) 21241 extn 238. 
TS700, late model, perf cond, £275. S-el Yagi, £5. G8KNO. Tel 
Taunton 27S2. 
Xtals for ladder filter experiments, etc: S·95MHz HC1SU, £1 ea, 
four at 75p ea, ten at 60p ea: some 5·000MHz HC6U still available 
£1 ea. Send sae with remittance and order to Richard Bowell 16 
Margarite Way, W ickford, Essex SS12 OER. ' 
HRO MX, 5 coils, psu, eel diagram. eel description, Seroso vfo 
(unused) In part-constructed tx with metal cabinet, TT21 valve etc, 
homebrew top-band a.m./cw Ix; reason for disposal gone FT101E· 
reasonable offers please. G3PDE, QTHR. Tel 04215 65135. ' 
Stolle 2010 ant, rotator wilh rotator support bearing, as new, £35. 
G4CJY, QTHR. Tel 0494 3001S. 
Drake TR4 RV4 AC4 plus Electro Voice mic, £425 ovno. Yaesu 
FT200 FP200 incl .new spare final valves, £250 ono. Heath SB401 
SB301, Heath spkr, £275 ono. G3YDX. Tel 01·432 5432, office. 
Valradio D24/200S transverter, provides 2DOW 240V 50Hz sine wave 
from 24V battery, exc cond and In wkg order, £110. Buyer col lects, 
Kingston Upon Thames area. Tel 01-942 1230. 
H01 Mlnlbeam, £30. Buyer collects. Heath HW12A som tx/rx with 
HP13 de psu, £SO. Wanted : Recent comp years QST. 73 mag, Ham 
Radio fo:Aar1azine. Kelman, G4BVC. 61 The Fairway, Oadby, Leicester. 
Tel Leicester 708585. 
Drake TR3 tx1rx, RV3 vfo. spkr, ac psu. de psu, all fittings for mobile 
operation, spare pa valves. In dally use, £265. Owner buying new 
Drake. Tel 0474 4694. 
FRSDB, 160m to 10m plus 2m converter, xtal calibrator, £80. Heathkit 
OS-2 oscilloscope, £10. HT psu 600V 200mA 6·3V ac 22V ac £10 
ono. Brimar DG13-47 crt, base, unused, £25. PSU 115V lnpui 24V 
20A output , £5. GM8JYZ, QTHR. Tel Teallng 313. 
Osc~lloscope, dual trace type C1-16, dc-5MHz, comp with leads. 
service and instruction manual, £35 no offers. Buyer collects. H. 
Hull, 12 Gl llway Lane, Tamworth. Staffs B79 SPL. Tel Tamworth 
58529, anytime. 
IC202, 3 xtals, nlcads, h/b charger ; 640 linear, psu, (h/b): SS 35W 
linear (h/b, 12V) ; 4-el quad with feeder : 2011 por1able mast: £210 the 
lot. Consider separating and will deliver 40 miles. G4AZA, QTHR. 
Tel Oxford 730745, evenings and weekends. 
Marconi Mk3 comp 111 camera system. space needed urgently, £50 
ono. Will transport. M. Loach. S7 Bath Street, Abingdon, Oxon. 
Tel Abingdon (0235) 20005. 
Antenna, 2m SXY. £10 (collect). MHW602 25W pa module, new, 
£25. 10·7MHz ± 3·75kHz ITT 024DD filler. £15. 0-30V psu, £8. 
HW202 tx/ rx xtalled, £125. HA202 pa, £30 ono. GWSJOJ, 12 Black 
Barn Lane, Usk, Gwent. 
Eddystone 888A exc cond, manual. etc: FRG7, as new, manual; 
Garex 2m converter ; audio filter kit: Junkers key, as new: best 
reasonable cash offer. Buyer collects. Wanted: JR310 manual, or 
hire for copying: 88mH toroid. G3FK. QTHR. Tel Brea more 436. 
IC22A , 10 good channels, toneburst, £110. KW2000B. immac inside 
and out, £210. Deliver reasonable distance. Cragg. Tel Dunstable 
(05S2) 60035S. 
IC22A, comp, In orig box, xtal t/b R2-R7, SO, S20-S24, £130. Star­
phone MS 70cm Im mobile, all fittings, Sch, xtals SUS RB2-RB14. 
xtal t/b, £80. Can arrange delivery. G3VZV. QTHR. Tel Whlpsnade 
872S4S. 
Hartley d/b oscilloscope, type 13A comprehensive impressive, £25. 
Collect. Speech processor transistor USA, £5. SW bridge pwr/swr 
two meters (new}, £5. B44 tx/rx, 4m, £5. Collect. Field indicator RF40 
1MHz-250MHz, £3. G30SH. Tel l lminster 3349, evenings. 
23cm cavity wavemeter, S50·1,320MHz, calibration chart, £12. 
Atronlcs CR101 code reader, alpha/numeric display from audio 
(see adverts In Ham Radio Magazine}, £145. post at cost. Enquiries, 
sae please. G6QI, QTHR. Tel 0326 240546. 
Multi 2700, as new, £375. Sig gen, TS510/U (HP6080), exc cond. 
£200. Prefer buyer collects. GSAJB. QTHR. Tel 061-624 4115. 
Storno CQL662 uhf Im mobile lxl rx, In vgc, control box wiring 
harness, antenna, toneburst, xtalled for RB4, RB6. SUS, RB10, RB14, 
6W rl output, £105. G3KLF. Tel Ipswich (0473) 310442, evenings or 
weekends. 
Eddystone 680X, works but needs new valves and tweaking, £40 
ono. Coder ATS, nxed and mobile psus, £30 ono. G4GKB. Tel 
Warwick (0926) 43868, 5-6pm. 
Garrard SP25 Mk3 deck, plinth and cartridge, £25. Army surplus 
gear: headphones (high Impedance), £t : carbon mies pit, 75p; 
keys, 50p: t-2-way (19 set) connectors. 25p. Many octal valves. sae 
list. TW 2m communicator, £40. Emsac Nuvistor 2m converter 
(28MHz I.I.), mains psu, £15. Class D wavemeter (6V ac), £8. 
Celestlon SO spkrs: 10in, £6; Sin, £5. Buyers collect or carr extra. 
G4BIX, QTHR. 
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FR40DSDX, in carton, £175. KW Vespa Mk2, psu in matching case, 
£70. Panda Cub, 40W, £20. Eddystone 740, Codar preselector O· 
multiplier, £45. Pye base, on 144MHz, cased, £15. G3KDQ, QTHR. 
Tel Blidworth 3293. 
P air 6146, £4.50. New Reslo ribbon mlc, £16. Muirhead sm dial 50/1 
reduction. 2m xtals 8MHz + and 38·66, £1 ea. Tiger 2m converter, 
Nuvistor front end, £15. Meters, state wants. G3KH, 133 Station 
Road, Cropston, Leicester LE7 7HH. 
T R3200, vgc, xtalled all repeater, 3 simplex, rev RB14, nicads, £150 
ono, or would ex ch ii helps. Storno Viscounts, low balld, c/w control 
boxes and cables, £15 ea. Pair PF1s xtalled RB14 rx, helical antenna 
£28. Liner 2. vgc switched 144 or 28·5MHz o/p, £115 ono. GSGHZ, 
QTHR. Tel Northampton 61794. 
K okusai MF455-10CK mechanical filter, template screen, full fitting 
instructions, bralld-new, tested, £13.50 Incl p & p. GW3WSU, QTHR. 
Y aesu twins FLDX400/FRDX400, Incl 2m conv, mini cond, orig 
cartons, manuals, spare final tubes, must sacrifice, £395. G3LMH. 
OtHR. Tel 0962 881644. 
HW202, toneburst, fitted xtals SO, 20, 22, 144·60 Pl LO, mounting 
bracket, £9S, carr paid. G3ST J, QTHR. Tel Blllericay 54472. 
Rlty comp UT4, assembled with all components, 26 ics, two FIFOs 
and UART, al l socketed, two pcbs, comp psu, metal case, nine 
switches, meter etc on front, circuit description, not wkg, who will 
gamble at £35, post paid? G3RDG. Tel 01·45S 8831. 
FT101 E, cw filter, spare drivers and PAs. dust cover, mint cond. 
will incl multi-mobile whip, 80, 20, 15, tO, price £390. Consider pt/exch 
for camera, plus lens suitable for atv. G4AQY, on behalf of G3YPK. 
Tel 01-858 1448, evenings. 
Codar A TS, ac psu, mic, vgc, £30. Atlanta ssb tx/ rx, psu, Shure 
mic, handbook, fb cond, £180. Both ono. Buyer collects, Hanis/ 
Berks border. G3LUG. T el Sllchester 700027, after 7pm. 
Yaesu FR50B, 10-160m rx, xtal calib, exc cond, operating handbook, 
two spkrs, £70; 28-144MHz converter, suits above, £10; both £78. 
Kirkland, 83 Hyndland Road, Glasgow G12 9JE. Tel 041-339 52S6. 
T S820, cw filter, de psu, matching spkr, mint, £700. FT101E, cw 
filter, mint, £39S. FT7S, both psus, 1S xtals, £160. Sony ICFS900W, 
Im, medium, three short-wave bands, xtal calibrator, bfo, £55. 
FV101 B. mint, £SO. G4DPN, QTHR. Tel 01-640 3618. 
Valves, brand-new, boxed; 4CX2508, £8 ea; QQV06-40M, £5 ea; 
8298, £S ea. AR88D, £3S. FM/D AM25B comp, fitted SO, S20, S21, 
S23, R6, R7, £47. AM25B, lb, no control gear, £10. 2m filter, £4. 
FT221 R with dust cover, as new, boxed, £300 ono. FM/D AM2SB 
comp, fitted PA3, SO, 520, S21. S23, R6, R7, £47. Rolleiflex camera, 
plate back, Pentaprlsm, Rolleinars, six filters, 16 adapter, wJangle 
lens, etc, £1SO ono. G8LGC, QTHR. Tel 04S4 314700. 
Mu lti 2000FDK. ssb, Im, cw, 144 to 148, mains or 12V de, 400ch, 
plus vxo, as new cond, £200. G4BQF, QTHR. Tel Canvey Island 
62394. 
My Europa, straight swop for low power transverter. Tew. Tel 
01-648 5895. 
FT6208, 6m tx/rx, fitted a.m. filter, full 4MHz coverage, ideal as 
vhl/uhf driver, £200. Tel Rugby (0788) 890S17, evenings. 
Ideal dx QTH, highest SE England, 840ft asl, quiet. 30 miles London, 
fast 1ralns Victoria, house and separate bungalow with corridor 
access, surrounded National Trust and farmland, extensive views, 
£S5,000. G2YP, QTHR. Tel Dorking 730 327. 
840 ex-Navy gen cov rx, good wkg order, some mods, product 
detector, S-me1er, 240V with circuits, £15. Elderly Ferrograph 
2-speed tape recorder, wkg but needs attention, £8. Buyer to col­
lect evenings or weekends. C. Cleverly, GSNJC, 32 Cornwall 
Crescent, Devlzes, Wilts. 
AR88D, homebrew fm tx, psu, vfo, Micro Modules 28 I.I. all in super 
cond, £100. Buyer collects. Class D waveme1er, mains supply, £10. 
Tradpiper gdo TE1S, £12. G4ESA, QTHR. Tel Portsmouth 28688. 
H eathkit HM-11U swr meter. 160-2m, £5. Heathkit service oscillo­
scope OS-2, factory built 2Hz to 3MHz, £20. Both mint. G8GAG, 
QTHR. Tel Stratford-upon-Avon 4718, evenings and weekends. 
Heathkit SW717 gen cov rx, in good cond, £35. Roddy Evans, 93 
Balallan, Isle of ·Lewis. 
Halllcrafter Super Skyrlder (SX17), good wkg cond, orig but 
fitted 240V auto transformer, manual, offers? HRO, 8 coils, incl 
bandspreads 175kHz to 30MHz, front end 6BA6/6BE6, otherwise 
orig, manual, £2S. G2QY, QTHR. Tel Cheltenham 20105. 
FT401, 560W, fitted cw fllter, 80·10m, with SP401 spkr, manual, £245. 
B24 Mlnibeam, 10, 15, 20m, 2-el,£35. G4BGY, QTHR. Tel 01·7779061, 
evenings. 
T hree·bedroom semi, in pleasant city of York, garage, gardens, 
full central heating, purpose-built brick shack 14ft by 7 ft, 40ft 
Versatower/greenhouse, £13,500 ono. G3PHJ, 9 Bracken Hill, 
Osbaldwlck, York. Tel York S5624. 
T rio 9R59DS gen cov rx with orig box, plus Phillps spkr, £40. 
Salter, 27 Fern Road, Aller Park, Newton Abbot, Devon. 
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T elom ast, 50ft, full rigging kit, two months old, planning permis­
sion refused, £65 ono. Three 2in Dural scaffold poles making 4011, 
two Jaybeam couplers, £20 ono. D. C. Andrews, G4CWB, 28 
Brunswick Drive, Harrogate, North Yorks. Tel Harrogate S04373. 
T e letypes and vdus: Ollvettl ASC11, asr terminal RS232, £250. 
Ferranti modern vdus, £100. Sagem Electronic 5-ievel printer, £75. 
Litton ASC11 high-speed teletype, 30cps, keyboard, £250. Litton 
cpu with drum store, all Ill, :£120. G4FNY. Tel 049 47 4483. 
Hammarlund HQ180, matching spkr, auto-clock-timer, manual, etc. 
absolutely mint, £185. Roller coaster, £5. AR88 gear train assembly, 
c/w flywheel, £9. Both brand-new and boxed. Postage extra. Wanted : 
R274B, R483, or R220/URR and HROST. G3GUU, QTHR. Tel Brock 
40387. 
TS520; SB650; Multi 11 ; ECM5B; HM102; HM2102; E-Zee match; 
Panda Cub RFA SOW mobile, 2m; 444 mic; HFW1 tv/ fm gen; 6004/ 
PG Colourmatch gen; IT12 Hustler 80140 ant; mobile 70cm 5/8 ant, 
mag mount; cable; etc, offers. G38KL, QTHR. Tel Winterslow 862489 
or Salisbury S382, daytime. 
Unlmat S L Universal Modelmakers' lathe, comp with three jaw 
and drill chuck, face plate etc, Ideal for small turning, milling and 
drilling work, genuine reason for selling, :£110 ono. Free, GW8NPN, 
1S Violet Grove, Rhyl, Clwyd, N Wales. Tel Rhyl S3201. 
lco m IC22, fitted five simplex, lhree repeater channels, tonebur·st, 
etc, £110. Yaesu FL2100, new valves, £19S. FV101B, £40. SMC 
monitor 'scope, £65. Pye Cambridge, dash mount, a.m./fm tunable 
rx, four tx channels, £40. GW4BIQ, QTHR. Tel 044128 3245. 
A ntenna switch, 10-way, £S. CSE top band tx, solid state, needs 
attention, £10. SSB fllter MFJ, Eddystone 680 rx, offers invited or 
consider exch Tribander beam. G4EGN, QTHR. Tel 0869 40609. 
5 8102 plus HP23 and SB600 spkr; also partly completed 2m trans­
verter, switched from S8102 and built in SB600 spkr cabinet; 
Heathkit dynamic mic; £220 ono. Buyer collects. J. D. Beacon, 
G3YLA, 3S Coley Hill, Reading. Tel 52840 evenings. 
KW2000B , ac psu, vgc, manual, spare set valves incl 6146Bs (worth 
£16), £205. Poss deliver southern counties. Orchard, G3TTC, 5 
Hurst Close (off Chantry Road), Chessington, Surrey KT9 1 XE. 
Standard C828 plus vfo, manuals, in orig packing, £180. Ridgeway 
Watt SOMHz 5-digit counter, £60. AM2SB Vanguard, wkg on 2m, 
£1S. G3THF, QTHR. Tel Orpington 26802. 
7200G, fully xtalled, ten repeater channels, S1S thro' S24, S32, SO, 
S8, mlc, mobile mount, etc, going multi-mode, suit SE coast stn, 
£180, Incl carr. GBAUL, QTHR. Tel Brlghouse (0484) 712719, after 
6pm and weekends. 
T wo IT T Starphones: one Sch on 145 144·6, £60; other single ch, 
mod to Sch, £50. PSU sleeve to convert to main stn, £15. Ultra Cub, 
R4 and S22, needs case, £15. G3ROO. Tel Dover 821S88. 
Arac 102 2m/10m a.m./fm/ssb rx, as new, Ideal for use with Dato.ng 
up-converter, incl delivery within 60 miles of Manchester, :a!O. 
Scott, GBHIW, 141 Grove Lane, Hale, Altrincham, Cheshire WA1S 
SLR. 
M anual for R-220/URR vhf rx; also spare parts or comp rx; Davense1 
24V battery charger model EL24/20, recently sold surplus; valves, 
6688, 7077; URM/26 slg gen; sensitive 500MHz prescaler; like to hear 
from R-220/URR owner. Fletcher. Tel Nottingham (0602) 397446, 
rev charges. 
2m gear, matching ssb exciter, linear 40W p.e.p. 6-40JA pa, vfo, 
hybrid transistor valve, homebrew, pro finish, £50 ono. Microwave 
Modules SW a.m. t ransistor tx, fitted 144·7, 6ch. G4AMK, QTHR. 
Tel 0664 2755, or work 0533 23382. 
Yaesu FLDX400 tx and FRDX400 rx, 2m and 4m converters built ·in, 
perf as new cond electrically and mechanically, regret wi ll not separ­
ate, £399. G3KLF, QTHR. Tel Ipswich (0473) 310442, evenings or 
weekends. 
QQV0 6/40A s gold-p pins, as new, £7. New large roller coasters, 
£6; smallertype,£4.50. son small encased dummy loads, ok for10W C 
type plug, £2. Westminster fm pa module, ! to 1W i'nput, 10W at 2m, 
13·8V, £15. Ten turn dials, £1 . SN72710s, new, 25p. Carr extra. 
G8ENI, QTHR. Tel Cheslyn Hay (0922) 415374. 
A R88 rx, S40kHz to 32MHz, mains operation, spkr, manual, good 
cond, £30. Microwave Modules 2m converter, 28-30 output. pl us 
mains 12V psu, sold only with AR88, £20. Delivery 100 miles 
arranged. G8JLM, QTHR. Tel Hltchln 733058. 
Versatower, 4011, two section, tlltover, galvanized painted, twin 
safety winches; also TR44 rotor; offers. G2HJV, QTHR. Tel 
Leamington Spa 25395. 
FT200B , FP200B, all 10m, £240. Jaybeam, 2m 6-el quad, £11. YP1SO 
dummy load wattmeter, £25. All in exc cond. Buyer collects. G3LRP, 
QTHR. 
Uniden 2030 2m fm tx/rx, 11ch flt1ed, toneburst, Ix switchable 10W 
or 1 W, i whip thrown In, £120. FR400160m to 2m, £150. G-whlp 160, 
80, 20, 15, 10, plus base, £14. Carr extra. GW4AEC, QTHR. Tel 
Portmadoc 2295. 
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Collins 75A2 rx, £60. Homebrew ssb tx, 80, 20, 15, 10, 898 dial, 
Kokusal mech filter, requires two 6146s, £40, shipment at cost. 
G3XXE, "Pinewood", South Brent, Devon. Tel 03647 2167, pm. 
Mosley TA-33JR 3-el beam, 10, 15, 20, with pole and coaxial cable, 
good cond, £33 ono. G4FQE, QTHR. Tel Rochdale 32730. 
KW2000E, good cond, matching ac psu and spkr unit, £280. KW107 
atu/swr unit, vgc, £75. Shure 444 mic, £12. G4CSG, QTHR. 
Sommerkamp FT277 (FT101) tx/ rx, ext vfo, cw filter, fan, acldc, 
Datong rf clipper, manuals, makers' cartons, unmarked, vgc, £350 
ono. G4DDW, QTHR. Tel Lutterworth (045 55) 2599. 
Stolle rotator 2010, £20. Microwave Modules 23cm-2m converter, 
£22. 2m fm transistor 250mW tx, S20, 22 and R6, £12. Liner 2, match­
ing psu, £10. Transformer 240V in, 12·6V 2A, 0-500-600-800¥ at 
30mA, 200V at 100mA, £20. 2m 10-el beam, £5. Sherratt, 32 Spring­
field Way, Cranfield, Beds. 
" PW" 1966-71, PE 1965-8, SWM 1967-8, PT 1965, free to clear. 
G8FLL, QTHR. 
Kelvin Hughes marine vhf rad iotelephone (Foreland), 25W output; 
xtalled on 26-27-16-14-13-12-9-8-6, good wkg order, manual, £200. 
Wanted: 4CX250B with bases, also blower. LG300 plus psu and mod. 
GM3UCI, QTHR. Tel Carluke 70914. 
Sig gen, al and rf, 100kHz-300MHz, 3 years old, recalibrated, £35. 
Six tv games, with gun, £20. Brand-new USA Rolls-Royce of 
calculators , Berkley scientific, cost £79, sell £20. ICF5900W portable 
a.m./fm/ssb rx, 5 bands, xtal marker, MHz and kHz dial spread, 
mains AE Hamgear tuner, £50. P. Turner. Tel Thetford 61648, or 
0842 2484, 9am to Spm. 
Trio TR7010, new May 1977, mint, boxed, Q4/2m ant and 301t UR67 
cable, £150. G4GIX. Tel Godalming 29283. 
Trio TS510 tx/rx, PS510, matching remote vfo 5D, ssb/cw filters, 
vgc, £195. Wiii sell vfo 5D separately If req'd. Also low band Storno 
Viscount, self-contained, semi-portable, vgc, no xtals , £18. 
GM3TBV, QTHR. Tel Blairgowrle 2520. 
Trio TS510, cw filter, £150. Datong clipper, £30. TTC swr bridge, £6. 
LPF, £2. 144MHz transverter, int psu, £35. 2m 10-el, £6. 70cm 46-el , 
£6. Approx 200RadComms, £9. All carr extra. SAE sale list. G3ZMD, 
QTHR. Tel Luton 38729. 
Pocketphone nicads (new), xtals SUB, £10. Stereo cassette deck 
kit , trans, VU-meters, circuits, no case, £25. 8-track car stereo, £10. 
Copal dig ital clock, £6. 7FP7 tube, £9. Viscount electronic organ. 
wi th Leslie (sae details), £520. G3WDI, QTHR. Tel Lowestoft 63216. 
Solartron CD 568 oscilloscope, gen purpose single beam 4in 
tube, de to 10MHz with accurate X- Y calibration facility, comp with 
manual and spares, per! wkg cond, £35 ono. Collection/delivery 
by arrangement at cost. GM30FT,QTHR. Tel041-956 0441 , evenlngs. 
FT101 E, mint, new filter, £385. Wanted : FT200, ext vfo, 250B bases. 
GM3WOJ, QTHR. 

WANTED 

Oscilloscope required, repairable considered if tube ok, and 
manual; also Heathkit Mohican rx or similar. GM8FHV, QTHR. 
Tel 0228 72593, mornings. 
Collins KWM2 power unit type 516-F2; Spanish Linguaphone 
course; 12AVQ or similar vertical antenna. GW3EJR, QTHR. Tel 
0239 2331. 
Clare-Pendar KBS Murray coded rtty keyboard, your price paid. 
G3RRA, QTHR. Tel 0276 25040. 
2m fm rx module type RX25B, with or without xtals. G4EMK, QTHR. 
For the Wireless Museum: loan of 30-line Televisor and HMV 
"dog" Nipper; also pre-war mags, cats, mags, amateur Ix, rx, 
components, valves, spkrs. Collection arranged. Details please to 
curator, G3KPO, QTHR. Tel Shanklin 2586. 
Solartron: data for Solarscope AD557 No 38772, copy and return; 
also buy CT436 mains or battery psu, will consider comp u/s 'scope 
with ok psu. Please help. GW2HCJ, QTHR. Tel 076674 637. 
FT220 or IC201 tx/ rx, mint cond. G3PDT, QTHR. Tel 021-454 1825. 
Manual for CR100/B28 for disillusioned swl. For sale : CR70A; 
Q-mult, mains powered, will sell separate; PR40; all Codar, £25 or 
exch reasonable gen cov rx. Buyer collects. Help! H. N. Graham, 
"Smarts Well" , Mereworth, Nr Maidstone, Kent. • 
Rotator suitable for hf beam, comp with control unit. G4ESF, 
QTHR. Tel 0872 862601. . 
Ex·RAF high resistance headphones, ref 10A/12443, any cond as 
long as screw-on earpiece covers in tact. G3BGJ, QTHR. 
Heathkit; or KW Q-mult on 455kHz; or Q-mult coil for 455kHz. 
GBtBY. Tel Rugby 811205. 
School cadet force, eager to extend its radio activities to vhf 
frequencies, wishes to purchase tx/rx or Ix suitable to work on 
70MHz plus, reasonable price offered; also circuit diagrams for 
wavemeterClass D No 1 Mk2T, for copying and return. J. R. Thomas, 
Bournemouth School, East Way, Bournemouth BH8 9PY. Tel 
0202 512609, or 0202 517243 after 6pm. 

1S'4 

FVSOB vfo for FT75, good price paid. G4BYV, J . Tye, "Inter-nos" 
Swanton Morley, Dereham, Norfolk NR20 4NU. Tel Swanton 
Morley 539. 
D XfOOU or KW Vanguard with 160 tx ; B40D, BRT400 or similar rx; 
1,7501<Hz xlal; 1MHz HC6U xtal. G31UV, QTHR. Tel 0272 692995. 
Ex·RAF air publication AP1186, covering R1082, T1083; buy or 
borrow. Strong, 58 Napier Road, Ashford, Middx. Tel Sunbury 
87913. 
FT75B, plus ac/dc psu, in wkg cond. G3ZQJ, QTHR. 
Solartron CT436 'scope psu transformer or de power unit plug-In; 
data on Solarscope AD557, copy or purchase. GW2HCJ, QTHR. 
Tel 076674 637. 
Electroniques i .f. amplifier module 455KC Mk2 or later, with all 
gen. G3KRH, QTHR. Tel 01-455 5039. 
Name and address of any company which undertakes rewinds of 
transformers. G3LOL, QTHR. 
Urgent: details of mods to increase output power of Hammarlund 
HXSO tx to 180-200W, p.e.p. o/p ; expenses paid of course. G4DAN, 
QTHR. Tel 0245 421031. 
Storno Viscount tx/ rx, wkg on 2m, must have control box, cable, etc. 
A lso vfo 30G for Trio rig . Contact Alan Brown, 169 Lindores Drive, 
East Kilbride, Glasgow. Tel 035 52 21071. 
Any Info on 0633-193179 oscilloscope, urgent; unit believed manu­
factured by Plessey 1970, possibly ex-RAF. Also remote vfo for 
KW Atlanta, 18AVTWB, compact low-band a.m. portable t d rx, 
Datong FL1; why? Gl4BDR, QTHR. Tel 064885 261. 
Urgent, Remscope Instruction manual; also manual for Cossor 
1049 'scope; buy or borrow for week, will send deposit, all exs 
refun ded. J. Reed, 158 Uttoxeter Road, Mickleover, Derby. Tel 
Derby 42424 ext 236, Mon-Fri 9am-4pm. 
More cw contacts between 3550 and 3600kHz; more Ham spirit; 
more observance of IARU bandplan ; how low have we got when 
foreign ops have to tell us to behave. See "Your Opinion" letter, 
Rad Comm, Dec 1977 p961. G2CAS, QTHR. 
Urgent: ssb tx or tx/rx, KW Viceroy 2000A/B or similar, Yaesu 
FLSOB or why? Cash waiting private buyer. Palmer, G4FMO, 124 
Woodside, Ashby-De-La-Zouch. Tel 05304 3973. 
Vice·roy Mk4, extra half lattice fi lter; also manual; state cond and 
price; can collect 70 mile radius of Manchester. G3SNM, 113 Town 
Lane, Denton, Manchester M34 2DF. Tel 061-320 8156. 
Avo valve tester CT160, or Avo valve characteristic meter (Mk4) 
plus data manual, must be in good wkg cond, comp, reasonably 
priced. Taylor, G3UCT, 27 Glen Road, Fleet, Hanis. Tel Fleet (02514) 
6998. 
Xtal HC6/U 12077·5 for KW2000; pick-up arm for Philips stereo 
record player GC028, GA228. For Sale: 600kHz B7G xtal, 50p; 
15250kHz B7G, 75p; 2000·00 HC6U, £1 . DX40 mains transformer, £3. 
Five 6BH6s. £1. G3MBL. QTHR. Tel 01 -445 4321. 
HRO, any model, your price paid. Circuit ITT AM7 Starphone, to 
borrow. All letters answered. GMBMLH, " Alt-na-Feidh" , Dalmally, 
Argyll PA33 1AA. 
Class D Mk1 wavemeter, manual, (small model). must be accurate 
and smarl appearance, for amateur use, prefer modified for ac 
main.;. Also want old radio magazines, period 1922-39, also cata­
logues. Norman Richardson, 2 Edna Road, Maidstone, Kent ME14 
2QJ. 
FV200 ext vfo for. use with FT200; also Liner 2, early model (top 
range) ; price and details to G8LAE. 10 St Andrews Close, Old 
Windsor, Berks SL4 2QU. Tel Windsor 62166. 
Bird mod 43, 4112 or 4H250. DFM TF2431 or Racal 9913, must be in 
good cond. For safe: Large "00" railway and Denshi electronic kit, 
for callers only. G3GYE, "Westmoors", Trezelah, Penzance, Corn­
wall. 
KWSOO linear amp; also 2m Im rig, such as Pye Cambridge Van­
guard, etc, and FT200 plus FP200. G3JYJ, QTHR. Tel 01- 764 2744, 
between 10am and 4pm. 
Redifon ssb gen/demodulator module, type 6202A for GR410 ssb 
tx/rx; W/S Canadian No 29, comp; CT160 valve tester and R209 
Mk2, both in exc wkg cond. G3UCT, 27 Glen Road, Fleet, Hants. Tel 
Fleet (02514) 6998. 
Solartron CT436 oscilloscope mains transformer, part no WTB 
165764, or comp'scope for spares. Tel 0723 870684. • 
Heathkit DX100 or Codar ATS; also Kelvin Hughes Mk9 bubble 
sextant. El2CR, QTHR. Tel Dublin 503281. 
Vldicon 11n yoke for Philips colour camera EL8500, part no 4822 
168 00693, yoke made by Fernseh. Desperate, your price paid. Also 
Pye Mk7 Image orthicon camera head, any cond considered. 
For safe: Quantity of tv equipment, please enquire. Brian, G8GQS. 
Tel Gainsborough 3940, night, 2802, day. 
Bird Thruline 43 pads, any cond; frequency counter to 500MHz; 
test equipment; AR22 rotator only; driven reflector traps TA33. 
Barnes G3AOS, QTHR. Tel 061-980 2415. 
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RSGB AMATEUR WIO 
EXHIBITION 

Alexandra Palace, London N22 
5 and 6 May 1978 

The Society will once again be organizing this, the 
amateur radio event of the year, to provide something 
of interest to all radio amateurs. 

Full details will be published later, and all enquiries 
should be addressed to Les Hawkyard, G5HO, 100 
Shirley High Street, Southampton, Hanis; or via 
RSGB headquarters. 

CATALOGUES RECEIVED ) 

transistors in power and hf switching applications. Copies 
of the short form catalogues arc available from Silicon ix L td. 
Morriston. Swansea SA6 6NE. 

Heathkit 
The latest catalogue dated Christmas 1977 provides details 
of a number of new kits. including a new series of low-cost 
high-performance test equipment. a digital electronic alarm 
clock. and a microprocessor self-instructional course. Full 
details of the large range of amateur equipment and acces­
sories arc also to be found in the new catalogue. Copies may 
be obtained from Heath (Gloucester) Ltd. G loucester 
GL2 6EE. or by personal callers at the London showroom. 
233 Touenham Court Road. London WI P 9AE. (Tel 
01-636 7349). 

This is a plug for the " Radio 
Communication Handbook" 

Silicon ix 

Gel the optional edra with a difference. The Radio 
Communication Handbook Is the only essential station 
accessory that plugs into you instead of your rig. 
A ntennas, key clicks, standing wave ratios, flllers, 
measurements, harmonics, propagation-the equip· 
ment does not need to know about these things, but 
you do ! For nearly 40 years the Handbook has been 
helping radio amateurs to get the most out of their 
hobby, and it has become one of the most sought· 
after accessories around. Perhaps not needing a plug 
helps . .. The latest publication from Siliconix is a 30-page shortform 

catalogue giving detailed product i nformation, including 
cross-reference data for both l' ETS and 1cs. The catalogue 
lists the latest vmos power FETs designed to supersede bipolar 

MEMBERS' AD ORDER FORM 
e S ee Members' Ads page 
for condltJons of accept.ance. 
e Not more than 40 words, 
Including name, address, etc. 
e Do notforget75p remittance 
plus wrapper. 
e Please write In block capl· 
tals, or type. 
e Use correct address 

Licensed members are asked to use 
their callslgn and OTHR, meaning 

Volume 1 464 + x v i pages 
Volume 2 324 + xii pages 

£9.36 inc p&p 
£8.12 inc p&p 

that their address in the current call l--------+--------+--------t--------11• 
book Is correct. BRS and A members 

wlll, of course, have to provide their 1--------+--------+--------t--------11• 
name and address. 

I enclose cheque/PO for 75p to cover 1--------1-------+-------+---------t• 
tho cost of this advertisement. 

Signed .... . . . ....... . ........... .. 

Date ..... ............ ........... .. '"••··················••il••••••ll' 
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STEPHENS-JAMES L TD-GJMCN 
47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942-676790 

The Communications Centre of the North West 
Whether It is HF-VHF-or UHF we have a range of CQui1>men1 10 suit your purpose. We can supply a wide range o f eQuiprnent from 
most o l lhe world's leading manufacturers. It would be impossible in this space to advertise all lhe specifications of a Quarler of lhe 
eQuipmenl we can supply. Send us 25p In stamps or P.O and we will forward you all the lnformalion you require. If it Is Just a general 
enquiry please forward SASE. Our mail-order service is one of lhe nnest In lhe country. A ll orders of equipmen1 in stock are des­
patched lhe same day. Terms are C.W.O. but we are pleased to accept order on recei 1>t of your ACCESS or BARCLAYCARD number. 
We ship to all parts of the world, and would be pleased 10 Quote air or sea freighl cost on orders from overseas. We can arrange 
HP terms with a deposit of 20% and the balance payable overs. 12, 18, or 24 monlhs. We have a wide range of secondhand equipment 
which changes daily so it Is rather difficult to print a list bul a quick 1elephone call will confirm what Is available al thal date. A ll sec­
ondhand equipment carries a tliree month guarantee. Carriage Is extra on most Items bul we would be pleased 10 Q<:ote. Some of the 
carriers who promise to deliver in 24 hours often don't and they are not immune to the facl that people do drop cartons. 

Our range covers all t he reQuiremenls of up to date A mateur aclivilies. T ransmitters, Transceivers. Receivers, Linear A mplifiers, 
Antennas. T est eQuipmenl, etc and you can find on our shelves equipment, some imported direct, by A TLAS- BELCOM- COMTEK­
CUSHCRAFT- DRAKE- CALLETTl-G. WHIP-HY-GAIN- JA YBEA M -MICROWAVE MODULES - NOVEL- OMEGA -CDR­
S.T .E.-SWAN- TECHNICAL ASSOCIATES- TRIO- YAESU, to name a few. 

Our location Is such that we can be easily reached from Norlh, South. East or W est. Situated on lhe A574 just off the A~SO (Easl 
Lanes Road). Turn at the GREYHOUND MOTEL and we are about i mi le on your rlghl. NO PARKING PROBLEMS AT ANY TIME. 
We are Sf miles from the M6 and 6 mi les from the M62. 
Shop hours are 9.30 lo 5.30 Monday to Friday; 9.30 to 5pm on Saturday. ALL PRICES INCLUDE VAT 

TRIO 
TS820 HF Tra.nscol..,or 
OGI D19itnl rc3doul optlon 
TS520 HF TrnnsceivcJ 
TS520S HF Transceiver • • , • 
TS700S VHF Tmnscc1Ycr all modes 
TS700G VHF T rnnscel ... er .nit n1odcs 
TR7200G FM Mobile Trnnscci ver •• 
TR1010 sse VHF 1~9bl!t T•~·•~ol•or . . 
TR2200GX Po1U11ble FM TranscefvN 
TR8300 70cm FM Transceiver , • 
TR3200 70cm Ponable Transcelvcr 
PSS Power SUPDIV OioHal c lock . • 
R5590 Receiver CW SSB A M FM 
Speakers. CfVSlals, microphones etc 

YAESU 
FRG7 Solid Staie· general covornoe r4"cei ... cr 
FR1010 Rcc<llvcr •• 
Fl.21008 Linear A.mpllner • .• . . 
SRXJO New Modcil-sotld State receiver 500 
II.Hz to 30MH1:. AM CW;SSB A C or DC 
operation 

ATLAS 
210X Trl'lnscefvll t 
215X Tri1nscolvN 
220· CS AC powt:ir unit console 

BARLOW WADLEY 
XCR30 Solid S1a1e Receiver , • 
XCR30 Solid stuto receiver with FM 

.£6'5.00 

.£127.00 
£432.00 
£419.00 
.£542.00 
£•21;.00 
£189.00 
.c1ff.90 
£139.00 
£227.00 
£ 182.00 

£58.00 
£403.00 

.£162.00 
£436.00 
£289.00 

.£tS2.00 

£«5.00 
£•55.oo 
£1ta.t2 

.£150.00 
£170.00 

DRAKE 
R4C Rccci'llOt .. 
T4XC Tronsmitlcr 
TR4CW Tri.nscelw:r 
AC.4 AC oower supply 
Flltors, cryshlls i! lC 

HY· GAIN 
12AVO 10·15·20m Vor11cal Antenna 
14AVT WB 10·15·20-COm Vertical, 
18AVT WB 10 lhtough Som Vertical 
TH2MK3 2 Et~mont TrlbMdor Beam 
THJMK3 3 Elen\ent Trlb.,ndct Be1tm 
8N86 BlAtun 

JAYBEAM 

£495.00 
£495.00 
£562.00 
£108.00 

£39.93 
£56.19 
£81 .• ·5 

£117.56 
.£167.52 

£13.13 

5Y 2M 5 Eloment Yagi £7.70 
SY 2M 8 Elonurnt Ynol £10.00 
10Y/2M 10 Elomen1 Yagi ·~ £2f.31 
PBM1 .. ,2M 14 Element Pnrobeam • £31.16 
5XY~2M 5 Element Crossed Ynol •• £14.97 
8XY/2M 8 Element Crossed Yao I • £19.21 
t0XY/2M 10 Eltimont Crossed Yagi £26.32 
0 •'2M 4 Elomoni Ouad £16.lt 
06:2M 6 Element Quad £21.7t 
OS 2M S over 5 Slol led Yagi £13.61 
OBJ2M 8 over 9 Slot led Y:agl £18.12 
MBM48170 70cm M uftlbesm U1.6S 
MBM88r70 70em Mulllbenm £28.96 
12XY170 70cm 12 Jcimen1 crossed £29.70 

ACCESSORIES 
S ingl e meter SWR W.111 mounting £9.SO 
S foolo melor SWR dos .. typo £9.SO 
Twin SWR mct<:r dO'sk typo £to.SO 
3 wnv anicnnn swhch £5.50 
6 wn1 nn1onnt11 sw~tch £16.15 
Anterm :1 lnsul;uo1s • . • . • 110 
EKfSO t<•Usuml Electtonlc koycrs £60.75 
HyMound Mo rse t<eys £ 4 .10 
Junkers Heavy duty mo,so keys £2t.8S 
8 ouo1 single paddle £10,85 
Twin kev1no paddles £1S.l 6 
SWL Tuning Unites S50kH1: to 30MH z: £23.00 
SWL Tuning Unites 2·30MHz £.n.so 
Nve King 312..001 Mone Keys £6.7S 
Standord Morse Keys £3.00 
HP3A High P.nss f ill er £3.00 
LP30 low Pass Fll1cr £3.00 

SECONDHAND EQUIPMENT (Ill stocl. golno lo 
1)((!$$) 

8 elcom Liner 2 Transc(:l'llcr 
Comm~ 2M llnqar Anu>llficr 
Ornko T.tiXC Trnnsmll!er i A C osu 
Heathkit $8230 Lin\!lH A nipllrie1 
T rio TR7200G VHF Transcolvlir 
B arlow W.adlcy XCR30 Rcccl"<t' 
Ornko R4C • 2 Fiiiers: .. 
Trio TR 7010 SSS Trftnsccl"'N 
Mapnum 2 Transvonor 
Yncsu FR508 160n1 
Droko SSR· 1 Rocoivo1 
Ynosu FL101 Trttnsn1l 11ar 

.£120.00 

.£100.00 
£425.00 
.£325.00 
.£130.00 
£ 115.00 
.£450.00 
.£130.00 

£85.00 
£85.00 

.£115.00 
£255.00 

OMEGA C5t2M Collnoar .. £30.93 Tnls is Just a PO.cl of our socondhnnd t'ciu1pmen 1 
TE·701 ArHcnnn Noise Brldoo 10 30MHz £23.76 C8170cm Co Llnenr • • £39.:n rnn9c. Sl?nd SAE fo1up10 dace list. Pnfl citchnnoes 
TE·70t Antenno Noise Bddgl' to 300MHt £29.70 0 15 n9623cm antenna £23.06 welcome. 

INSTANT HP ARRANGED BARCLAYCA RD & ACCESS FACILITIES 

T.M.P. ELECTRONIC SUPPLIES 
NEW SWR/POWER METER FROM SIGMA. TWIN METER CAL 
SCALES 0-200W 0-2KW COVERS 3·5· 150MH1 50 ohms. Sa_mo as 
O skcr but much cheotper. £26.00 

MFJ ENTERPRISES 
SUPER ANTENNA TUNER, 100 many fc31ures to list 
MINI ANTENNA TUNER 2i't 31 ' 4• 200 W•lls 
CW FILTER. bcsc known ol all CWF·2BX lfl boA 
Same as abo"o but PC board etc wifoJ ~ 10s.tod • , 
SSB FILTER. lantasHc unit. SBF·28X In box 
S amo as abovo but PC board etc wired & tcslod •• 
NYE·VIKING MORSE KEYS. ALL BRASS, GOLD CONTACTS 
W2AU BALUNS BUil T · IN LIGHTNINGARRESTER I : 1/4 : I 
AMIDON TOROIDA L BALUN KITS I : 114: I 
AMIDON TOROIDAL CORES. For l hese ~nd lurlhor informAtion 
on oll above llents send a SAE lor lull descrlpllve lonOilts, A U prices 
lis1cd a1e oos1 paid . 
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PO Box 39, Mold, Clywd, CH7 1 EH, N. Wales 
Tel: Pontybodkin 846 STD 035 287 

£49.50 
£29.50 
£22.00 
.£17.00 
£22.00 
£17.00 

.£8.75 
.Cit .SO 
.£3.40 

F & G ELECTRONICS M/C 
Pro lect your shack now with our DIY alarm system. Full infor­
mation on reQuest. W lil also stock a large range of electronic 
components, e.g. Transistors. Caps. Resistors, Valves, etc. 
Send for our free catalogue. W e can also make any PCB from 
your master and can roller lln and 1>rinl the componen1 loca­
tions on lhe PCB. Full Information on receipt of your master o r 
circui t. 

Our components and alar m systems will be on sale at 
Belle Vue. Come and see us. 

F & G ELECTRONICS M/C 
28 Middleham Street, Manchester M14 7NG 

M :.11 o rder onl y plouo. SAE w it h atl onquhlos, 
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A GREAT DEAL 
IN AMA'J'.EUR 
RADIO! 
Keen prices alone are simply 
not enough-it's attention to 
detail and after-sales service 
which really matter in the 
long run-at Amateur Elec­
tronics UK you getthe best of 
both worlds, together with an 
ex-stock choice of equipment by the world's top manufacturers-why not call in and see 
for yourself-remember w e are in the centre of the country but NOT in the centre of the 
city (and certainly not in the middle of nowhere!) If you can't get to see us then why 
not take advantage of our unique credit voucher offer and get the very latest manufac­
turer's Literature. 

-~ 
£2.50 FOR 25 PENCE I! 25 pence brings the latest Yaesu catalogue with our ~-
Credit Voucher for £2.50. A couple of stamps obtains the FT-227R, SWAN or 
ATLAS leaflets, used equipment list, or Digltex 0110 Broadsheet. 

HOW TO REACH US (EASY PRIVATE PARKING ON OUR 70ft. FORECOURT) 
FROM SOUTH AND EAST. We are locatod 3pproxfmotety two miles from Junctl on 5 of the M6 from which follow signposts to Birmingham. WJthln j mile turn right a 
Clock Garage and proceed towards ci ty. Aftar one mllo look for traffic llphls at Fox 4 Goose and lmmodlotely over the llghls talto minor loft fork fnto Alum Rock Road. We 
ote located one mlle from t his point. 
FROM NORTH. Leave M6 .:ii Junction& (SpeohotU) and follow left fork down to traffic Island beneath motorway complex. Takethltd turnlng ofl to Llcht1eld. One mile further 
on follow A4040 to tho right and wlthln 100 yds. veer agoin to the right, approximolely one ml le further on b rings you to !he Fox 4 Goose. Turn right and sec prec~dJng dltec· 
lions. 
FROM THE WEST A ND SOUTH(WEST . Follow M51hen MS to Spagheltl Junction (soo o.bove). AU.ornatlvely, leavo MS at Junction 4 or 3 and proceed to Inner ring road. 
Turn South on ring road and leave on A"47(Eost). We ore located lhr<io mlles 1tom lhls point. 

Hours: 9.30-5.30 Continuous including Saturdays-Early closing Wednesday, 1 p.m. 

BRANCH : AMATEUR ELECTRONICS, UK-COASTAL, CLIFTONVILLE, 
KENT. KEN MclNNES, G3FTE, THANET (0843) 291297. 9 a.m.-10.30 p.m. 

BRANCH : AMATEUR ELECTRONICS UK-SCOTLAND. 287 MAIN STREET, 
WISHAW, LANARKSHIRE. GORDON McCALLUM, GM3UCI. 
TELEPHONE WISHAW 71382. (EVENINGS CARLUKE 70914) 

AGENT: WALES & WEST-ROSS CLARE, GWJNWS, CAERLEON, NEWPORT. 
(CAERLEON 422231)-0NLY 20 MINUTES OVER THE SEVERN BRIDGE. 

S08-Sl4 ALUM ROCK ROAD 1497 
021-327 

BIRMINGHAM 8 Telex33704s
6313 
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P.M. ELEC T RONIC 
S ERVICES 

N.B. 
NE.W 

AD DRE.SS 

2 ALEXANDER DRIVE, HESWALL, 
WIRRAL, MERSEYSIDE, L61 6XT 

Toi: D5Hl42 '443 (4.30-7.oopm) 
CablH: CRYSTAL, BIRl(ENHEAD. Toi ox: 827371 

VAT -PRICES EXCLUDE VAT , W HICH S HOULD BE ADDED AT THE HIGHER RAT I (lit") FOR ITEMS MARKED (H) AND AT THE LOWER RAT E (l:V,) 
FOR ITEMS MARKED (L)-OVERSEA S ORDERS (Inc, El,. and Chonnol 11101) NO VAT CHA ROIEABLE. 

2M TX & RX CRYSTAL AVAI LABILITY & PRICE CHART CRYSTALS FOR T HI! Nl!W B RITISH 71CM CHANNELS 
Weare 1tocklng tho followlng channol1 RBOC434-t0/432·oo), Rlla('34·65/433·0G), RB4 
('34·70/433•10), RBa (434'711/433•111), SUI (433-20), RBtO (434•85/433-H), RB14 (484•9$/ 
'33·ae), SUIB{4S3'411) end 5U20('33·60)-TX and RX for uoe with: PYE UHF Wo1tmln-
1ter (Wl!U). UHF Cambridge (UtOB), Pocltettone (PFt) and 5TORNO CQL/CQM 9112 
111 et a.Jlp!u1 VA T(H). For tho U460L Baao Station wo hove tho TX cryotalo foroll tho 
•bovo channolo pluatho RX cryatata lor SU8and R.814 aloo al U.:11 pluo VA T(H), Tho 
RXcry1tal1 lor R82, RB4, RBa, RBtO, SU18 and SU201or uoe In the U450L B11e StaUon, 
togelher with tho TX and RX cryot&Ja !or the romelnlng SU chonnola (5Ul2-4SS•30-
RTTY. SU1M33·40 and SU22-433·5S) for all the above eQulpmenta •re •vallahle at 
U.lt plua VAT (H) dollvll')' ea per cloaa (b) 2m ltoma. 

OUTPUT 
fREQUl!NCY 

:::> :::> :::> 

B B ~ 
~ ~ ~ 
::c x ~ 
a a ~ 

------1--1- 1- --1--1---1--1--1--1--1--1--+-t----1 
t44'()30 
t44·4/433~ 
t44·480 
t44·800 
t44•860 
t46-000/SO 
141-0SO/R2T .. 
145'079/RaT •. 
146•100/R4T • • 
146·115/RllT .. 
f46·150/ReT .. 
146·17'11/RTT • . 
146·200/R8T 
145-300/512 
14$'S60/S14 
146·400/516 .. 
14l•ll00/520 •• 
141•125/$21 •• 
14'•5110/$22 . • 
146•8711/$23 . • 
141'800/524 •• 
U!'BIO/R2R . • 
141·m/RSR .. 
146·700/R4R •• 
14'·725/RSR .. 
146·750/RBR .• 
146·T711/R7R .. 
t 45-IOO/R8R • . 
148·95 

I 
b 
b 
b 

I 
b 
b 
b 

I 

b 
b 
b 
b 
b 
b 

b b 
b • 
b b 
b b 
b b 

a 

a 
a 

a • 
b b 
b 
b 

• 
• 
a 

• I 

b b 
b b 
b b 
b b 
b b 
b b 

• b 

b 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

a 

• a 

• 

b 
b 
b 
b 
b 
I 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

c 
b 
b 
b 
b 
b 
b 

• b 

b 
c 
b 
b 
b 

• 
a 

• b 
b 
b 

• 
b 
b 
b 
b 
b 
b 

I 

b 
b 
b 
b 
b 
b 

• 
b 
b 
b 

b 

PRICES: (a) £2.:11, (b) and (c) U.IO + VAT (H). 

c 
b 
b 
b 
a 
a 
a 
a 

• 
a 

• 
a 
b 
b 
b 

a 
b 
b 
b 
b 
b 
b 
I 
b 

a 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
I 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

b 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 
a 
b 

b 
b 
b 
b 
b 
a 
b 
b 
b 
b 
b 
b 
a 
b 

b 
b 
b 
b 
b 
a 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
a 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

b 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 

• 
b 
b 
b 

c 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

• b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
c 
b 

AVAILABILITY: (a) and (cl alock llomt , normally avallablo by rotum (w1 h1v1 
ovtr 4,000 ltemt In 1tock.). (b) Four week• norJMHY but It 11 Quite poHlble we could 
be able to 1upply from ttock. N.8. FrequencJet at ll1ted above but In alttrnatlve 
holdtre and/or non-1tock loads • re available a1 per code (b). 
ORDERING. All we roQulre to know la (I) Output lrOQuency, (2) Cryatal lreciut nc:y 
range. (3) The holder. end (4) Ellher the road caoacltance(pf1) or ~ulpmont. It 11 not 
.. aenti•I to give the e.iact frequency, though It would be of utlatance to quot• It If 
known. 

JAPA N ESE AND AMERICAN EQUIPMENTS 
With the e-ver Increasing populult)' of Jepanue equipment.a wt ha-vefurthtr eapandtd 
our ranoe of •lock cryttal1. We can now 1upply for YAE&U (FTtF, FT2FT, FT2 Auto. 
fil24), moal ot tho ICOM rongo and tho TRIO-KENWOOD range. We con olao 
oupply from lfoclt Cf)'alola for tho HI ATHKIT HW2012 ond HW17A. 
YAISU FT22t CRYSTALSNOWfNSTOCK.ALLAT.U.M + VAT(H).All popular 
ch1nntlit-For "PHttr UH 1dvt1t xtal frequtncy required •• eerlter modela h1v1 
dlllorent ahltt 1tal1 to Iott< FT221R. W a can alao aupply tho Cf)'ttol to give NORMAL 
0 tun• to RX" working<•• FT221R) For 10 cm wectin 1upply the 1·8 MHz 1hlft xtal for 
direct UH with~ MICROWAVE MODULES MMT432/144 which wo can aupply tor 
£US.It + VAT (H). SPECIAL OFFER I If otdorod wllh ttananrter 70cm ohlH cryatel 
FREEll 

NEW YEAR SPECIAL OFFER 
FM DET ECTOR. 400kHz-1·6MHz positive or negative 
State frequency and polarity. SO >< SOmm 

TON E B URST . Standard 1750Hz tone burst 45 x 35mm 

earth. 
£ 4.75 

£3.50 

T IMEOUT TIMER/T ONE BURST. Generates tone burst 
plus timeout indication. Adjustable ± 5 sec. Set at 53 sec. Will 
drive speaker. 45 x 55mm £4.75 

Offer ends 31/3/78 subject to availability. CWO. SAE enquiries. 

LYE COMMUNICATIONS 
238 Stamford Road, Brierley Hill, West Midlands, DYS 2QE 
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Cm CRYSTALS FOR U.28MHz-HCl/U 
TX 1"18:1SMHr and RX 211-llOOMHr at a.JI oach + VAT (H) 
RX8·7-Hr 1!£Z.IO each+ VAT(H) 

fH4SMHz "ALTERNATIVE" l .F. CRYST~a.Jt + VAT (H). For u10 In 
PYE and othet9Qulpmenta with 10·7MHz. and 45511.Hz l.F.1 to o•t rid of the ••b1rd1" Ju1t 
above t45-oMHr. In HC8/U, HCtB/IU and HC25/U. 

CRYSTAL SOCKl!T8-HCl/U, HC1S/U and HCB/U (Low lou) !Ip H eh + VAT 
(H) +lip P. &P. parordar(P. &P. froollorda...i with cryatalal. 

CONVIRTER/TRANSVERTl!R CRYSTALs-ffCll/U 
All at Q.lt + VAT (H). 35·M86MHr (144/25), o42MHr (70/Z8), aaMHr (144/25), 7'0MHr 
(144/4), 71MHz (144/2), H MHz (342/52), 96MHr ( t ,299/4#2 t 44), 101MHr (431118), 
tOt·50MHr (434(28), 105-lleesMHr (1,2Sle/28l ond ttBMHr (144/28). 

CltYSTALB SPECIALLY MA NUFACTURED FOR A MATEUR UBE 
T O CUSTOM ERS Rl!QUI REMINTS 

Now 1uppUtd to our n.w Improved amateur 1peclflcatlon tt•mp, tol. ±30S>pm CM0°C. 
adj. tol . ±i!Oppm) 11followo: In HCBU t·ll-2MH1 a.ts+ VAT (HJ and HC8/U S.IOIMHz 
and HCI S/U and HC2S/U 4-IOSMHz £3.00 + VAT (H). Dtllvery u1ually W w-. 
PIM• • give circuit condl tton1 (l.1. load In p'f etc.) when ordering. Fund1m""'-'• 
(f·l-21MHI) wilt bt 1uppllod to 80pf circuit condfUon1, and overtonot (2t-108MHI) lo 
1.,-ft1 re1onant condltton1 unl•H otherwlu 1pec.lfttd. For d1t11N'1 of cloaer tolerance 
C111tal• ploaoe 1tnd S.A.£. 

T EST EQUIP MENT FREQUENCY S TANDARD CRYSTALS-
100kHr In HCIS/U, U.15 + VAT (L). 
tMHr and 5MHr I n HCS/U and tOMHz end unMHr In HC8/U and HC2S/U, a.et + 
VAT(L). 

BU RNS ELECTRONICS 
Wt are the Northern Appointed Ag1nte for B URNS K ITS etc. and can 1upply mo• I 
of their product.I from 1toek. 

MODULAR COMMUNICAT IONS SYSTEMS 
For the RTTV enthu1IHt we can recommend and aupply the 11MC8" range of prod­
ucta. Thi• lnc.ludH terminal unite. AFS keyen, magnet driver• for TTL lnterfac.. 
i.tegraph dlatortlon me11urlng 1daptor1 RTTY .audio procH1or1 power unit•. etc. etc. 
For th1 CW min we hive tho "MCS " CW fll'ter which glVH thrH 1tligH of active 
niterlng. PINH t end S.A.E. for full detail• of th• 11MC8" range. 

A NZAC MD-IOI DOUBLE BALANCED MIXER 
~MHr 1uppll1d with lull detalla loronly £5.tS plua VAT{L). 

CRYSTALS FOR PRC>FESSI ONAL USE 
CRYSTALS TO COMMERCIA L SPECIFICATIONS 

We cen aupply cry1tal1 to moat ~mmeretal and MU.. ap.clflcetlon• . with 1n upre11 
atrvfce for that uroent ord.,. PIN•• aend S.A.E. for detalla or telephone betW••n 
4.30-Tpm and aak for Mr. Norcllftt. 

TIRMS 1 CASH W ITH ORDER-MAIL O RDI R ONLY-.A.I. WITH AU 
I NQUIRIES-PRICES INCLUDE P. & P. (BRI TISH ISLl!S) IXCEPT WHERI 
STA TED--OVfRSl!AS CHARGED A T COST . 

R.T. &. I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 

I 
Connontly chon1in1 stockl of a van ron1• of equipment. 
Cosh or Hire Purchase terms easily arroncff. 
Part eJtchani• • welcomed. 
We are •1potco1h • buy•r• for 0Jmo1t all electronic eq&,;pment. 

Send S.A.E for our latt1t ll1t of over &O recelnore and m•ny other Jnttt­
Htlno ltema. 

R.T. & I. ELECTRONICS LTD. 
Atbwlll1 Old Hall, Alhwllll Road, London E.11 Telt O/..JJ9 ftN 
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· === ==~ DRAKE .. --:-·~ Radio Shack Ltd 
PRICE LIST, FEBRUARY 1978 (prices Include VAT) 

DRAKE RECEIVERS AND ACCHSORllS 
R_.C Re<elvtr·SSB. AM, SW, RTTY "'"·°' 
Fl.2.50Fllltdor R .. C (0'250 kHl) .. £AO.Se 
FLSOO Fllltr for R_.C (O·SOOkHl) • , £Ao.5G 
FL1500Flllerlor R_.C(l-SkHi) £AG.5G 
FUOOO Fiiier tor R_.C(HlkHi) £AG.541 
FL6000 Fiiier for R_.C(6-0kHt) £AG.5G 
4·NB Nol•• Blanker for R-4C '34.00 
MS_. Matching tpkr. for R_.C/T .. XCITR· 

4CW .• •. .. 
FS-4 F1.q. aynth11lr:tr for R-..C/T ""'XC/ 

SPR_. •• .. •. 
Kft To mod. FS·• tor uuwlth SPR·• 
SPR-4 RocelYar-general purpose •. 
•AL·• Loop 1ntonna for SPR·4 only 
S·NB NolH blanherfor SPR·4 
SCC·4100kH1 calbrolorfor SPR-41 
•TA-4 Tr11n1celve adaptor lor SPR·4f 

T_.xc 
DC Power Cord for SPR·4 
Crytlll klt1 for SPR_. 

£Z4.7S 

£211.0G 
£7.44 

U".OG 
'2:1.IZ 
£51,541 
£11 ... 

uuo 
Col.OS 

Amateur band a kll £24.15 
Time& Freq. kit UO.OS 
M4RS kit U0.05 
Te letype Comme1clalklt £'7 .. 10 
Aeronautlcal kit £21.80 
Marl n e kit .US.00 
Tropleal Band1 kit £12.31 
• RY-4 Teletyp1ta.daptodor SPR__. •• £11.18 
OSR-2 Dig Ital Recelvar £2250.0 
SSR-1 Recolver-oenttal purpo1t £t4t.SO 
'HS·1 Headphonu tor SSR·1 £7.ll 
D RAKE T RANSCEIVERS I. ACCESSORIES 
TR .. CW Tr1n1c11ver·SS8, cw. with' .I.I. aa,50 
34~PNB Plug-In Nolu Blanker £12..M 
AC_.U5/2AOVPSUforTR_.CWIT_.XC .. £1-
DC_.12V PSU for TR .. CWIT _.XC/11_.C.. £111.St 
MMK-3Mobllamountlno lU.. Cf.AS 
RV .. CRemoteVFO forTR_.CW £1ZU• 
•ff-t Cry1lel conlrollor TR_.CW £31.25 
UV-3144-4-32MH1 FM TrenaceJY1r • • £SIS.OO 
PS-3 AC Powertupply aus 
UMK-3 Remote Trun~ kit f.SUG 
DRAKE TRANSMITTER I. ACCESSORIES 
T _.XC Tren1mllltr·SSB 1415.0G 
L--4B LlnHr Ampller and Power supply • • £TU.SO 
MN,.,. Antenna Match Network £80.00 
MN-2000 A.nttnn1 Match Network e1M.SO 
DRAKE ADDITIONAL ACCESSORIES 
W_. RF Wattmoter2-30MHt 
WV-4 RF wattmatt r 20-200MH1 
TV42LP Low paaa fllttr 100w 
"fV3300lP low pau Oller2kw 
Rp-500 Receiver protector •. 
1072Hand Microphone 
7075 Deak Microphone 
RCS·4 Remote control Anttnn1 a witch 
• A-tO 10 watt 1m Ampllflor •• 

Acco11ory cry1tal 1 •• 
Fixed frequeney Cl')'ttale 
Spare operating manuala 

HUS TLIR MOBILE ANTlNNAB 
M0-1/2 foldover mut .• 
BM-1 Bumper Mount 
C-32 Ball mount 
C-29 Stalnl1111teel 1prlno • . 
RM-1010m Rtaonator 
RM·1515m Rttonetor 
RM·2020m R• eonetor 
RM"""40 40m R••onator 
RM40 IOm Resonator 
Sf·22m f whip .. . . . • • . 
DCL Ol1cone. VHF/UHV. 40-lOOMHt. with 

50cou •• •• • • 
DCX Dl1cone. VHF/UHF 40-700NHt. 
CG·1442mColln .. , .. 
CGT·1442mC·ollnMl'wtth mount 

£51.U 
auo 
£IO.U 
£11.00 
auo 
£1'.tl 
£Z:t.U 
£141.00 
£U.OO 
euo 
£7.18 
£3.00 

eu.M 
f;l o.35 
£5.05 
£1.75 
£1.34 

C.I0.17 
ett.14 
£13.M 
£1'-13 

U.00 

£ZOA7 
£13.M 
£25.25 
eat.oo 

<;6.1"4A 2m CoUne.ar for base station use 
RM-805 80m High power resonator 
•BVT 10-40m Verti cal 
00-1 Quick disconnect 
S105 Top sectlononlvof 00·1 •bove 
HLM Trunk-Up mount with coax •• 

HY-GAIN ANTENNAS 
18HT8-80mVe.rt.lealTower •• 
12AVQ 10-20m Trnpped Vertical 
14AV0-WB 10-.C0m Trapped Vertie.al 
18AVTJWB 10-80m Tn1pped Vertical 
18V 10-80m Vertical • • •• • • .. 
LCSOOl!Om l°"'ding coll tor 144 VO/WB .. 
14RMO Roof-mounllno kit for 1•AVO/WB 
THBDXX 6 element boom for 10115/20 
TH3MK33element beam tor 10115/20 
TH3J R 3 element beam for 10/15/20 
TH2MK33 elemen:t beam tor 101'5/20 
HY-QUAD 2element quod for 10/15/20 .. 
0810-t!SA 10and15mbeam 
204BA 4 element20m beam •• 
2038A 3 element 20m b&am , • 
153BA 3element15m boam . . 
t03BA3element10mbeam •. 
'°28A 2 olement40m benm • , 
511 Heavy duty spring 
'" Flu1h bodv mount 
•11 De luxe spring 
492Miniature1prlno •• 
LA-1 llohtnlng arreator 
LA-21n·llne llghtnlng arreator 
BN-86 Fettlte b.alun 
TE ... l..01 Antenna Noise Bridge 
TE 7.(12 Antenna Holme 81ldo• 

CDR ROTATORS 
4R-20 
AR·22L .• 
AR-30 
AR..O •. 
CD_.. 
HAM·2 •. 
8 1gTelk 
Tall Twitter .• 

ATLAS 
2tOX 10 80m SSB Tran1celnr 
215X 15 t60m SSB Trant.eel-Ye< 
22C).CS Console and AC Power aupplr 
20().PS AC Power suiiplr .. 
DMKDe luumobllemount 
DCC DC cable 
MBK Mobllo brockelklt 
MT·t Moblleantenna match transformer •• 
PC-120 Plua·lnnoiae blnaker 
tOX Crystal ot clllator 
OD-58 Olgllol dial •. 
vx .. , VOX eicceuory 
DL·200 Dummy load 

BARLOW-WADLEY 
XCR·30 General coverage receiver 
XCR·30 General <:overaae r&eelver wllh FM 

unit 

ELECTRA 
210 BEARCAT. FM tearch & scanning 

receiver with dlollal readout. Freq , 
coverage: 32-50MHz; '*'-17•MHz: .Ct&. 
512MHz. 

CALLETTI 
GP8V 2m Groun plane' radials 
ESSE8U Zm f whip. atandard mount 

Zm f whip. a utter mounting 

PHILIPS 
AAC'""4000 La.nouaoe·tralner, comprltlng 

cutett&-Recorder and headphone with 
mlc•ttached 

BARCLAYCARD DRAKE * SALES 

RADIO SHACK LTD. 

£5t.1S 
£11.0G 
£75.15 
£10.D 
a.a 

£1Z.17 

U07.0G 
£31.N 
£51.11 
aus 
£ZUt 
£11.00 
£20.H 

UOl.:ll 
£117." 
£1:!1.541 
£117.51 
£112.25 
£117.0G 
f;tsUt 
£1Z5.N 
ai.zz 
t54.SI 

£1•.U 
a .u 

£11.51 
£1.U 
£A.50 

G2.M 
£3.71 

£14 ... 
UJ.7' 
at.70 -... ----.u 
ts3.'4 

£111.a 
£14S.U 
£a.A4 

act.a 

£4.M.ia 
£444.a 
£ttl.tz 
£74.ZS 
&Je,OG 
a.'5 
£4.11 

£11.0G 
£AG.5G 
£Al.TS 

£110.0G 
-.OG 
a.TS 

£1U.U 

£170.0G 

£270.0I 

£13.10 
£12 ... 
£12.0G 

£111.M 

AAC Lenouaoe courtH tor uH with t.he 
AAC*"'OOO 1ralner ebove. Courstt ert 
n1ll1ble In Ftt nch/GermanfRu11lan/ 
Soanl1h / lllll an / Portuguese / Enall1h. 
Thtff are ' part110 •full course. 
Part11, 2, 3(each oar1) 
Paru •• 

ASTATIC MICROPHONES 
T ·UGO·D104 "Goldon Eoole" oold·ploted 

ttanal11orl1ed •• • • • • •• 
T-UPG·D104 "Sliver Engle" gold·Pl•ltd 

1nn1l11orltod 0104 
UGl·DICM The f•mout Crytlel DICM 
T·UG9·0104 Tran1latorlted ampllfled 

0104 grlo+I. .. .. . . . . 
T· UP9-0t04 Tran1l11orlaed ampllfled Ptt. 

grey or black .. • • • • .. 
&25 OU Dynamic Hnnd Microphone 4002 
400 Dynamic Hnnd Microphone "Buckeye" 
HS M& Haind microphone FET ampllfled 

"Mariner" •• 
OHM·M Hand microphone 0104. FET 

1mpllfl1d . .C-wlro 
0104-MI H1nd0 mlcrophone DICM. FET 

11mpllfl1d. $-.wire • • • • • • 
&55 4 ... wlrt Hand microphone, nol11t-c.an· 

collln;. "truckft" 
557 f..wlre Hand microphone. nolt•ctn· 

celllno ''trucker" 
531 Hand microphone, mobile. High Z 
539 Hind mlcroohone. mobile. Nolu·c•n· 

celling •• •• .. 
t 1CMC Dtak microphone. FET ampllned •• 

TIN-TIC 
508 Aroon1ut. Sw SSBJCW Tran.cal ver. 

3·$-30MHr .. .. .• 
640 Triton IV, l100w SSBICW Tcvr. 3'5· 

30MHz.. . • .. .. 
54' Triton tV. l100w SSB/CW Tcvr. Dig. 

3·$-30MHt. .. • • . • 
570CenfUfl'/21. 70wCW Tcvr. 3·5-:igMHz 
40$Llnnr Ampllner. 100w3·S-30MHz. 
210/E 115/230V AC. UV DC. p1u for 

Argonaut.(1A.) •• 
251/E tl5/230V AC. 13V DC. p1u for 

Aroon1uU405(14) 
262G/E 115/230V 4C. ts V DC. P•U for 

Trllon1(t84) .. . . . • 
212 Cryllel, :!9-0-2t·SMH1 for Trifone 
213 Cry1tel, 2t·5·30·0MH1 tor Triton• 
240Converter160m for Trllon1 
241Cry1t1I01clllator lorTr1ton1 . , 
2•2 Remote VFO tor Trlton1 •• 
2UCW fllterforTr1ton1 
249 Nolae blankerforTrlton1 
21e Cryetal c.allbratortor Century/21 
KR- IA Poddloa11emblv. duol 
KR-8" Slnglo pa~dle kever. 6-HV DC 
KR·SO Ulttomatlc keyer, dual paddle. 11 lV 

AC/ll-14VDC. 

NYl KIYS 
Mode l 312·001 .. 
Modt lSl2-<J02 .. 
Modol 312·003 . . 
Model312-oo.I . • 
Modt l 322-001 .. 
Modtl 322-<I02 with osc111etor 

PRlSTEL 
MC-20 fl old llrtnoth meltr UHF/ VHF{FM 

QUI 
£At.CM 

£Al.541 
£31.50 

£AG.50 

£45.0G 
£1Z.U 
£5.U 

£31.541 

£24.30 

uus 
L21.tG 

al.to 
1:7.U 

UIS.TS 

U5IM 

Ul.2S 

£7t.5G 

£121.541 
£A.50 
£A.5G 

1£11.0G 
a•.15 

£135.0(1 
£21.50 
£ZA.75 
£2'.75 
£Z:t.Z5 
£33.75 

a.n 
£7.t1 
a .a 
a.:a 
£1.Q 

£11.22 

L21l ... 

PLEA.SE SEND LARGE SAE FOR BROCHURE 

TRIO-INTIRI RANGE IN STOCK * SERVICE ACCESS 
ta BROADHURST GARDENS, 
LONDON NWU AY 

Giro Account No. 588 715t T elephone: ot-G.4 7174 Cables : Radio Shack, London, NW8. T elex: 237t8 
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SEM P.O. BOX 6, CA.STLETOWN, ISLE OF MAN Tel. PORT ERIN (0624) 833714 
NEWI SENTINEL V.H.F. TRANSMIT POWER AMPLIFIER AND RECEIVE PRE-AMPLIFIER 

A new concept In add on unit• to lmprove2 metre perlormance on ttan1rnlt end reeelve. On tranamlt the Power Amplifier produces a power gain of 4, up to a maximum of 12 
watti In, for .ta watta out. T he circuit l a 1ultable for all trnn1mla1lon modes. The rttcelvo pra-ampllnar hu tho aama performance as our SenUnel or Sentlnel Auto. Supply 
voltage It: 13·6 nominal (12·15V) Sm A on receive, up to 6 amp a on ttanamlt. SIH: 6'" x 2'" hont panol, 41"' deep. Socket• are 50'239. P rlc:•: L.53.00 + VAT - £51.12:. Also 
avallable wlthout the tecelve pre-ampllfler at £.U.00 + VAT - £4t.SO. 2w In, 10W out version also avallable. 

NEWI SENTINEL TOP BAND CONVERTER 
1·8MHz·2·3MHz In 14-14·5MHzout. Ptlce £11.00 + VAT • L20.Z5. IN S T OCK. 

l METRE CONVERTERS 
Sentln•I D. G. Molfet convertere. These provide a performance that cannot be 
bealen. N.F. 2dB, Gain 30dB. Supply 12v. (9·1&) 15mA. Si ze 11 21" x 11" '31". 
IFt: 28·30 MHt, 4--6 MHz. 2..C MHz. Theae ere alao In stoclrc for Morine Band 10 
2.8·30MH1 and Saletllto Band to 20-22 MHr. 4 m elres to 28·28·7 MHt. Price: £11·00 ;­
VAT - £20·25. I N STOCK. 

SENTINEL X l METRE CONVERTER 
Containing • m-1n1 PoWtr unit and RF gain con·trol. Speclnc.atlon as above. 
Sl:r:e: 5" x 2"' front panel by$" deep. Price: £2.2·00 + VAT - £2'·75. IN STOCK. 

SENTINEL l METRE CONVERTER KIT IF D-30 MHz 
Performance ea above converters. Complete unit with box, connectors, otc. Price: 
£13-00 + VA T - £14-l:t. Alloomen1 service £2-50. IN STOCK. 

NEWI W e now supply thete convertors swflched to cover432-434 and 4-34·43'SMH1. 
Add 1:7.1'7 (lncludea VAT) to the price of either the SEM7'0 or the Sentinel 70. 
SEMlO. The moat economical method of fialentno on 70cms, ls o ur lOcm. to 2 metre 
FET converter. N.B.3dB., Galn30dB. Price: £11.00 + VAT - £20-25. Si ze: 21· < W 
< 3i", IN STOCK. 

THE SENTINEL AUTOMATIC l METRE PRE-AMPLIFIER NEWI SwilcMno 
circuit providea: greatet aensltlvlty-faaler 1w1tchlng-c:ompatiblo with all modes 
Jncludlno SSS. Contains an Rf operated relay tor conneclll'lO atrelght Into your 

lranscelving .eorlal co"'411x. 18d8 gain from aelecled FETs. Supply 12v. nominal. 
Price: £14.00 1 VAT - £15.75 wllh Se lling Lee 1ockola. for SL:l39 sockets add 
£1.50 + VAT - £1.lt. IN STOCK. 

THE S!NTINEL STANDJIRD l METRE PRE·AMPUFIER 
Same circuit ea the one •bove bul wilhout the RF 1wltchlng, Price: £7.75 + VAT 
- £t.7Z. IN STOCK. 

SENTINEL H.F. PRE·A MPLIFIER. These are wideband pra·ampllnera from 
t.40 MHz gain 15 dB. Size: 21·· ll 1r I 3' . Prko: 1:7·00 + VAT - £7·11. IN 
STOCK . 

SEM " Z" MATCH 
A compact 1nd attrectlve A .T.U. 80-10 metres teslod al 1kW lnlo 50 ohmt. Slow 
motion calibrated dlals. S ize only Bf• x 4• x 71''. 50239 and screw lermlnala for 
co-ax fed or wire aorhtls. Balanced or unbalanced. Price: £32.00 + VAT - £38.0I. 

S EMEUROPA C 
Now lncludea a relay controlled by the ON/ OFF switch for twltchlno lhe H.F. 
eQulpment between tho Europa or your H.F. aerial. I.E. NO PLUG CHANGING. 
• Receive converter--2dB N.f. 30dB gain wilh MOSFETS. 
• Tranamll converter 200MW drive for 2COW Jn put,. 
• Spurlou1 output-80dBI 
• Site only 9" x .ct· front panel, 4· deep. 
Price only £too i VAT - £1t2.50.IN STOCK. 
Complete to plug Into Yno1u equipment. 
Compl•te power 1uppJy for Europa £45.00 + VAT 11111 E.$0.12~ IN S TOCK. 

ALL OUR PRODUCTS CARRY A 12.MONTH GUARANTEE 
T o order: C.W.0. 01 credit card. W e take ctedltcardaftom •nywhere In the worfd, Just phone oraend yourc•rd number fo r Hmeday service. PrlcH at• po1t pafd 
In Brltaln. If you rec1ulre more dttalted lnformaUon or help do not h11Uat• to rlno or writ•. 

For the best CW rig, get the Heathkit Catalogue. 
Hw-8 
TIWISMIITTR 
DC Power lnpul:3.5W (80M),3.0W (40M), 
3.0W (20 M), 2.SW ( l SM). frequtllCJ Control: 
Bu1lt·mVFO. Oulpul 111"4)edance:50n unbalanced. 
Spurious & turmotic ltYels: - 35dB or beller. 
Olf·set frequency: Approx - 750H!, fixed on 
all bands. 
DIRECT CON'ltRSlON REWVER 
Sensttivity:0.2pV for reada~ signal, 11.V or 
less for IOdB S+ N/N.StlecliYily: Wide. 
- 750Hz at - 6dB:narrow - 375Hz at - 6d8 
Audio Output l~nce: IOOOn nolrinal 
WIERAL 
frequtllCJ CoYOragt: 3.5 to 3.75 (80 M). 
7 to 7.25 (40M). 14 lo 14.25 (20M).21 to 
21.25MHz (ISM).f1equencySi.biltty: Less than 
l SOHz/hr drift alter 60 min warm·up. 
POftl Requittlntnt: 12 to 16V DC.!XlmA 
recx?ive; 430mA ltansmit.llimtnsions:9.25in• 
8.5in x4.25in. Net Weighl: 4 lb. 

HIH410 
Keying Output. Posilivt line to Ground: 
Maximum voltage open circuit or spikes. JOOV: 
maximum currenl ZOOmA. Keyinc Output, 
Negative Line to Cfound: Maximum voltage open 
circuit or spikes, 100 V; maximum cuirent 10 mA. 
Audio: lnlernal spe.iker or jack for optional 
hi·Z (at least SOOn) headphones.Sidetone: 
Adjuslable from 500 lo lOOOHz. lnlmlal Controls: 
Sidelone frequency. paddle tension, paddle 
lravel.Rrar Panel Conntdions: AC po...:r cord. 
12V poM:r input,keyer out, headphones. 
receiver audio in.extension key.Power Reauire­
ment: 120/240V AC (:!:l0%).li0/50Hz.3.5Wor 
10 lo 14.SV OC, negalive ground. lSOmA. 
Dimensions: Approx 3in x5inx7.5in. 
Net Weight: 31b. 
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HW-8 QRP CW Transceiver for HD·l410 Solid-state 
top performance at low cost. electronic code keyer. 
£116.39 inc postage. £43.76 inc postage. 

HWA-H 
AC power supply. 
£14.52 inc postage. 
H0-1426 
Field strength meter. 
£11.04 inc postage. 

, 

r--------------~-1 Send for your free Heathkit Catalogue! I 
I To: Heath (Gloucester) Limited, Department RC28 I 
I 

Bristol Road, Gloucester, GL2 6EE. I HEATH I 
Please send a copy of the Heathkit Catalogue. •-amt®·MM I 

I I enclose'llp in stamps to cover postage only.b_~Theworodrld's I 
I 

1 p ucers 
I Name 0 e ect.ronic kits. 

I Address. ______________ .. 

L----------------­There are Heathkit Electronics Centres at 233 Tottenham Court Road 
London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451 ). 
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DIOOES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc . 
1N914 IOOv IOmA .05 8·oin pcb . 25 WW .45 2N2222 NPN (Plastic .101 .15 
IN4005 600v IA .08 14-pin pcb .25 WW .40 2N2907 PNP .15 
1N4007 lOOOv IA . 15 16-pin pcb .25 WW .40 2N3906 PNP .10 
1N4148 75v lOmA .05 18-pin pcb .25 WW .75 2N3054 NPN .35 
1N753A 6.2v l .25 22-pin pcb .45 WW 1.25 2N3055 NPN 15A 60v .50 
1N758A 10v ' .25 24 ·pin pcb .35 WW 1.10 T 1P125 PNP Darlington .35 
1N759A 12v l .25 28·pin pcb .35 WW 1.45 LED Green, Red, Clear .15 
1N4733 5.lv l .25 40-pin pcb .50 WW 1.25 D.L.747 7 <eg 5/8" high com·anode 1.95 
1N52,13 13v l .25 Molex pins .01 To·3 Sockets .45 XAN72 7 seg com·anode 1.50 
1N5244B 14v l . 25 2 Amp Bridge 100·prv 1.20 

FND 359 Red 7 seg con•-cathode 1.25 
1N5245B 15v l .25 

25 Amp Bridge 200·prv 1.95 

CMOS - J T L -
4000 .15 7400 .15 7473 .25 74176 1.25 74H72 .55 745133 .45 
4001 .20 7401 .15 7474 .35 74190 .85 74H101 .75 745140 .75 
4002 .20 7402 .20 7475 .35 74191 2.25 74H103 ,75 74$151 .35 
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 .95 745153 .35 
4006 1.20 7404 .15 7480 .55 74190 1.75 74$157 .80 
4007 .35 7405 .25 7481 .75 74191 1.35 74LOO .35 745158 .35 
4008 .95 7406 .35 7483 .95 74192 1.65 74L02 .35 745194 1.05 
4009 .30 7407 .55 7485 .95 74193 .85 74L03 .30 74$257 (81231 .25 
4010 .45 7408 .25 7486 .30 74194 1.25 74L04 .35 
4011 .20 7409 .15 7489 1.35 74195 .95 74Ll0 .35 74LSOO .35 
4012 .20 7410 ,10 7490 .55 74196 1.25 74L20 .35 74LS01 .35 
4013 .40 7411 .25 7491 .95 74197 1.25 74L30 .45 74LS02 .35 
4014 1.10 7412 .30 7492 .95 74198 2.35 74L47 1.95 74LS04 .35 
4015 .95 7413 .45 7493 .40 74221 1.00 HL51 .45 74LS05 .45 
4016 .35 7414 1.10 7494 1.25 74367 .85 74L55 .65 74LS08 .35 
4017 1.10 7416 .25 7495 .60 74L72 .45 74LS09 .35 
4018 1.10 7417 .40 7496 .80 75108A .35 74L73 .40 74LS10 .35 
4019 .60 7420 .15 74JOO 1.85 75110 .35 74L74 .45 74LS11 .35 
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .55 74LS20 .35 
4021 1.35 7427 .45 74121 .35 75492 .50 74L93 .55 74LS21 .25 
4022 .95 7430 .15 74122 .55 74L 123 .55 74LS22 .25 
4023 .25 7432 .30 74123 .55 74HOO .25 74LS32 .40 
4024 ,75 7437 .35 74125 .45 74H01 .25 74500 .55 74L537 .35 
4025 .35 7438 .35 74126 .35 74H04 .25 74502 .55 74LS40 .45 
4026 1.95 7440 .25 74132 1.35 74H05 .25 74503 .30 74LS42 1.10 
4027 .50 7441 1.15 74141 1.00 74H08 .35 74$04 .35 74LS51 .50 
4028 .95 7442 .45 74150 .85 74H10 .35 74$05 .35 74L574 .65 
4030 .35 7443 .85 741 51 .75 74Hll .25 74$08 .35 74LS86 .65 
4033 1.50 7444 .45 74153 .95 74Hl5 .30 74510 ,35 74L590 .95 
4034 2.45 7445 .65 74154 1.05 74H20 .30 7451 l .35 74L593 .95 
4035 1.25 7446 .95 74156 .95 74H21 .25 74520 .35 74LS107 .85 
4040 1.35 7447 .95 74157 .65 74H22 .40 74$40 .25 74L5123 1.00 
4041 .69 7448 .70 74161 .85 74H30 .25 74550 .25 74LS151 .95 
4042 .95 7450 .25 74163 .95 74H40 .25 74551 .45 74 L5153 1.20 
4043 .95 7451 .25 74164 .60 74H50 .25 74$64 .25 74L5157 .85 
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 .40 74LS164 1.90 
4046 1.75 7454 .25 74166 1.35 74H52 .15 745112 .90 74L5367 .85 
4049 .70 7460 .40 74175 .80 74H53J .25 745114 1.30 74LS368 .85 
4050 .50 7470 .45 74H55 .25 
4066 .95 7472 .40 
4069 .40 
4071 . 35 LINEARS, REGULATORS, etc . 
4081 . 70 8266 .35 LM320K5 17905) 1.65 LM340T24 .95 LM723 .50 
4082 .45 MCT2 .95 LM320Kl2 1.65 LM340K12 2.15 · LM725 1.75 

8038 3.95 LM320T5 1.65 LM340K 15 1.25 LM739 1.50 
9000SERIES LM201 .75 LM320Tl2 1.65 LM340K18 1.25 LM74 l t8·UI .25 

9301 .85 LM301 .25 LM320Tl5 1.65 LM340K24 .95 LM747 1.10 
9309 .35 LM308 l'Hnd .75 LM339 .95 LM373 2.95 LM1307 1.25 
9322 .85 LM309H .65 7805 1340TSI .95 LM380 .95 LM1458 .95 
95H03 .55 LM309K 1340K·51 .85 LM340T12 1.00 LM 709 18. '4 PINI .25 LM3900 .50 
9601 .75 LM310 1.15 LM340T15 1.00 LM71 l .45 LM75451 .65 
9602 .50 LM3110 l'M•I . 75 LM340T18 1.00 NE555 .50 

LM318 IMon.) .65 NE556 .95 
MEMORY CLOCKS NE565 .95 
745188 (8223) 3.00 INTEGRATED CIRCUITS UNLIMITED NE566 1.75 
1702A 6.95 NE567 1.35 
MM5314 3.00 
MM5316 3.50 
2102·1 1.75 7889 Clairemont Mesa Blvd., San Diego, CA 92111 U .S.A. 
2102L·1 1.95 No Minimum SPECIAL 
TR 16020/ All prices in U.S. dollars. Please add postage to cover method of 

DISCOUNTS 
TMS 6011 6.95 Total Order De duel 

8080AD 15.00 shipping. Orders over $100 (U.S.) will be shipped air no charge. $35 . $99 5% 

8T13 1.50 Payment should be submitted with order in U .S. dollars. $100 . $300 10% 

8T23 1.50 All IC's Prime/Guaranteed. All orders shipped same day received. 
$301 . $1000 15% 

8T24 2.00 Phone (714) 278-4394 BARCLAYCARD/VISA/ACCESS/AMERICAN EXPRESS 
S!OOO ·Up 20% 

21078·4 . 4.95 
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A BETTER DEAL FROM QM70 
THE MOST ECONOMICAL, AND GREATEST VALUE FOR MONEY, RANGE OF AMATEUR 
EQUiPMENT AVAILABLE TODAY. BY BUYING QM70 AMATEUR EQUIPMENT YOU CAN 
MAKE ENORMOUS SAVINGS AGAINST OTHER PRICES. WE HAVE REDUCED OUR 
PRICES AND GIVEN YOU THE BENEFIT ON ALL OUR RANGE OF UNITS. 

WHY PAY MORE? JUST COMPARE THESE PRICES! 
ITEM 

70/28MHz Converter 
144/28MHz Converter 
432/28MHz Converter 
432/144MHz Converter 
432&434/28MHz (dual band) Converter 
432&434/144MHz (dual band) Converter 
28/70MHz (2W solid state) Transverter 
28/144MHz (2W solld state) Transverter 
40/50 Watt 2m Linear Amp 
Cougar (144-432MHz) FM Transverter 
Cobra (144-432MHz) FM Transverter 
Scorpion 2m high power Transverter 

OLD PRICE 
£19.00 
£19.00 
£27.00 
£27.00 
£31.50 
£31.50 
£60.00 
£60.00 
£52.00 
£60.00 
£86.00 

£109.00 

NEW PRICE 
£16.50 
£18.50 
£22.00 
£22.00 
£26.00 
£28.00 
£52.00 
£52.00 
£45.00 
£55.00 
£73.50 
£93.00 

OTHERS 
£20.25 
£20.25 
£24.75 
£24.75 

£49.50 

£112.50 

PRICES INCLUDE VAT AND CARRIAGE(UK). ALL OUR UNITS ARE COVERED BY OUR STANDARD 12 MONTHS GUARANTEE. 
ALL UNITS NORMALLY EX-STOCK. SEE PREVIOUS ADVERTS FOR FULLER DETAILS AND SPECIFICATIONS. PHONE OR 
WRITE FOR DESCRIPTIVE LITERATURE. 

SEVERNSIDE SOUTH, BEWDLEV, WORCS DY12 2DX I 
___ T_EL_. B_Ew_D_Le_v _4000_10 _______ ,l]lffll ELECTRO!~~]~E~ 

8PICIAL OFFiil. CA-E, &I.SI; 2N38ee, top; 2NU63, &1.111 40ll'll, ltp1 
llHl1IO, •p;aN20f,Np12m.12V FM TX board. Phaae modulotorSkHz devlltiOft 
mu. Slzo: 140mm • 82mm • 113rnm. HC2S/U Crytlll. MulUpllatlon X12. s.nt 
lorevaluolfon, P.6P.ai)p.12V tW .£211,2~, llpJ CAaoot, 4l1.M12Hl!t18, &1.a1 
llNll848 (4W, ldB), U.t112H5tM8, &11.11: 2.N5841, &4.11; ZTXat'I, tips-· 
&1M; -· 411.501 2Naa7S, U.00: OC20ll, 1tp1 PT1800, &1.211 BLYM, &1.a1 
IH5580, &5.ot1 2N5591, a.to; 2N3e32, "3.111 2-. &4.511 2N«l81, a.a; 
-_ -I 2-, U.111 2Neo&I, &ti.Ill; 2NM42, £1.M12NSl48. &1IM1 
IYflO, 21p: 8C108 ttp1 BC183L, ftp; 8LW39, G .M12N3478, 4tp1 3NllOll, ttp1 
MPF102, 40p: 40841, Mp: BC187A, tip: BSYto, atp; 2N3804, Hp; 2N-. ltp1 
lllt-orat.cl Clrcutta: CA3007, &I.Cit; CA3014, IOPI CAI011, 111>1 CAll023, ttp1 
MC1550G, ltp: MC158SG, &UI; CA3000, '1M: Sl.820/30C, &1.1111 MC1l41CG, 
ttp; 2Naat9, 2tp1!N2210,4tp18LY55, &2.1t:T11n1ml11Mtunlngcapacltorlllpf, 
&1.tO; SOt3hoekot1, llp1N1oel<ollo BNC 1ock1lld11>lor, a.st; N oockll lo 
N plug, &UI; N plug to N aocket, il2M; HC2S/U cryolll ooehll p.e.b., lip; 
Minimum ordtt£Ut. Moll ordoronly, P. &P. llOp. 

HELLER ELECTRONICS 
• Blouom Waye, Houn1fow, MkSdx.., TWI tH8 

ANTENNA FAULTY? 
GET a BETTER SIGNAL. Measure resonance and radiation 
resistance with an Antenna Noise Bridge, 1-150 MHz, 20-200 
ohms (2-1000 ohms 1-30 MHz) only £8.20. 

DX under QRM? DIG It OUT with a Tunable Audio Notch 
Fiiter, Inc speaker ampllf\er only £7.90. 

GETTING CLOBBERED? PUNCH THROUGH with a Speech 
Compressor. FOUR times TALK POWER only £8.60. 

FIND the RARE DX with a Crystal Calibrator between your 
antenna and receiver. 1 MHz, 100, 25 KHz markers to VHF, 
bypassed when off, only £13.80. 

Each easy-assembly kit Includes all parts, case, printed 
c ircuit etc, postage, money back assurance, SEND off NOW, 

CAMBRIDGE KITS 45 (RB) Old Scbool Lane, 
Miiton, Cambrldc1. 
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RACAL MA197B SELECTOR-PROTECTOR. Power 1001250 
AC. Range 1 M/c-30 M/cs In 6 bands. Used condition £35. With 

new metal case £15 extra. Carr. £10. 
COMMUNICATIONS RECEIVER RACAL RA·117E, Fre­
quency Range 1-30MHz in 30 Bands 1MHz wide. Effective Scale 
Length 145ft 6 in corresponds to 100KC/s. Power 100-125 or200 
250 a.c. Internal Speaker. Crystal Fiiter. Bandwidlh 100Hz to 
13kHz In six bands, with S-Meter. Two IF stages. Slow Motion 
BFO, uses 27 valves (BG7 and BG9). As new condition, with 
handbook and circuit (In metal louvred case) £300.00. (Carriage 
approx £10). All our sets are bought direct from the Govt. All 
are bench test·ed and checked in our own workshop before 
despatch, for full Calibration. Send SAE only for any enquiries 
Trade terms on quantities. Working demonstration on Rltty 
etc, in our works by appointment. 

JOHNS RADIO 424 Bradford Rd, Batley, 
Yorks. Tel: 0924-478159 {9.30am -1 pm) 

NEW! ROBOTSSTV 
..... Solld atatw a low to fut and fatt to slow Scan converter with Dlattal Ran­
dom Acceaa Memory, for full brlohtnnt, non fading, picture• of unbellwabl• 
deflnltlon on a normal TV aet. Alto picture tr•n•mlt1lon from a 1tandatd CCTV 
camwo. - lncL VAT. S.A.E. for delallt pl MM. 

AIRO & GENERAL 8UPPUES, Nan&lmo HouH, U ltuftonl AvHU .. 
Brameole, Notting hem Nat SJH. Tel. msa 

JAMES & MARTIN ELECTRONICS LTD 
StalnH Road, Feltham, Mlddx. 

PROTOTYPE AND PRODUCTION METALWORK 
SpeclaJlata to the Electronics Industry. Panels, chaHla and 
aheet metal detalla. Miffing, turning, drilling. Machining In all 

metal• and plaatlca. G3VVB. 
Tel. tt-510 J1%7 Plant llst on appllcalion. OS Ref TQ US7'8 

RADIO COMMUNICATION February 1978 



NEC WILLIAM MUNRO (INVERGORDON) LIMITED 
DISTRIBUTORS FOR NEC AMATEUR RADIO EQUIPMENT NEC 

CQllOE DIGITAL READOUT TRANBCllVER 
Frequency Ranae 10M to UIOM 
Mo<IH LSB USB FSK FAX/SSTV 
Power ReQulremontt 100/'234V AC or 13·5V DC. 
fnput Power 280 Watt• PEP (2-40 wettt on 28MHz) 

CQ 29'1 EXTERNAL DIGITAL READOUT VFO 
Throe Oulpul1 5~5·5MHx 8·2-·87·MH< 8-9-NMH< 
Frequency Counter 10Hz to 30MHz 
Output Voltoot 2V (p.p) Impedance 50-100 oh ma 
Countet unit Input Level 0·1V (P·P) 100H.r:> 

1V (P·P) 100H<> 
Power Requlrementt 100/2MV AC 

CQ301 LINEAR AMPLIFIER 
Frequency range 
Mode 
Power Requirements 
Mu Input 
Drive Power 
Circuit 

MllO DESK MICROPHONE 

IOM to80M 
LSBUS8CWAM 
100//2MV AC 
2KW SSS 1KW AM 
100-200 Watt~ 
2 x ~500Z In Grounded Grid A 1 

Dynamic Unldl roctlonal-lmpodance SOK-Frequency Range 2Q0.10.000Hz Flexl ble 
Shaft wlth dleeut ban for atablllty and two position Switch. 

8P110 l!':XTERNA L SPEAKER UNIT/DIGITAL CLOCK 
Hf ah Quallty SpeaJi:er Unit 4W 8 ohm ranae 180..aoooHt. DloltaJ Cfoclt wlf.h 7·teoment dltplay. wllh 59 minute al eep timer, 
and 2.t hour elarm aeHtng wllh two AC outlel1 one unawltched end one switched controlled by clock. Powe-r Fell Indication. 
Power Requirement• for Clock 100-23.tV AC and 50/60 Hz 1wUch Seltctlon. 

NEC * * * NEC 
IN tt71WE SHALL BE ANNOUNCING.EVEN MORE INTERESTING EQUIPMEllT FOR THE DISCERNING AMAT!UR. 

* * * 
IN ADDITION TO OUR OWN SHOWROOM YOU CAN TEST AND EXAMINE NEC EQUIPMENT AT : 

AMCOMM SERVICES. 1lMA Northolt Road, South Harrow, Middlesex. Toi 01-884116& 
THAN ET NORTHERN. 04 Hloh S~oe1, Wombwell, Yorkl. Tel 022t! 756228 
TONY BLACKMORE. 2 Jooeph Porry Cloaa, Llandouoh, Pcnor1h S. Gl1morgcn CF81PL. Toi 0222 702882. 

* * * 
Telephone 0349-85%351 

ACCESS 

100 HIGH STREET, INVERGORDON, ROSS.SHIRE. V18 ODN Telex 75265 

BARCLAYCARD 

YOU OWE YOUR RIG 
A GOOD ANTENNA I 

T he Worfd·famoua JOYSTI CK VFA (V•rlabl• Frequency Antenn.., 
SYSTEMS continue to prov• their worth In many ama1our 1tatlona world~ 
wide and In Govffnment communication. TunH contlnuou1lyO•S/JO·OOMH1: 
and can be Installed In an.Y locatlon. Com•• In tully aa.atmbled form, 
carriage paid, t2iY. VAT Included. Glowlna te1Umonlal1 from many uaera 
o n ourfllea. 

SYSTEM 1A' 250w. p.e.p.ORrorlhoSWL £36,00 
SYSTEM 1J' SOOw. p.o.p.(lmprov1d'O' onrecolvo) £42.60 

PARTRIDGE SUPER PACKAGES 
Complete Radio 8tatlon1 for any LocaUon 

Alf P•ckaa•• ftature the World Record Joyetlck Aerlal (S)l'atem 'A'), 
wlthlftfeedM, au neceH&ry c•blH,m•tchlng communication headphonH. 
Dollvoey Socu1lcor our rl1k. ASSEMBLEO IN SECONDS! BIO CASH 
SAVINGS! 

PACKAGE No.1. :1'1~vowlth R.300RX.SAVf £210.55 

PACKAGE No. 2. ~:::·~~~t~lh•FR07Rx. £195.00 

RECEIVERS ONL y' lnclu1lv• dollvor)l otc. 

R.300 1184.&0 FRG7 £162.00 SMC 73 1128.81 
For furthtr detalla, aend tp atamp. 
You can phone our AccHa or Barclaycard number, ring OlaASU(orlml 
afttt office hours.) 

BOX 8, PARTRIDGE ELECTRONICS LTD 
Partridge Houae, Pro1pec.t Road, Broadataln, CTIO 1LD 

G3CED (Caller. by appolntmtnt) G3VFA 

RADIO COMMUNICATION February 1978 

HIRE PURCHASE 

129-131 PARK ROAD, LONDON, N.W.8. Lf\Pt c 
Tel : 01-262 4707. Open 9.30-5.30 Mon. • Fri. / 
AGENTS FOR: SOMMER.KAMP, 
STANDARD, QM 70, ANTENNA SPECIALISTS 

SPECIAL INTRODUCTORY OFFER! 

NEW ALPHA 
2M 10 WAIT 
TRANSCEIVER 
WITH SCANNER 

This exciting new transceiver has 23 channel capability with 
4 scanning channels for easy motoring. Supplied with 7 
1uliy crystalled channels and repeater tone burst. Features 
Include narrow bands and wide bands switch auto scanner 
4 channels, 1 RT control Indicator to show If channel Is 
crystalled, squelch control, 1 watt/10 watt switch. Supplied 
with PTT mike and mounting brackets. 

FANTASTIC PRICE! ONLY £134.95 ~n,ci{,/vPf.T 
Send c hoquo/MO/PO (Ac.co .. /B uclaye&1d welcomo) to: 

LONDON AMATEUR RADIO CENTRE 
129-131 Park Road, London N.W.8. T el: 01·262 4707 
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GAREX (GJZVI) 

BRITISH MADE V.H .F. EQU I PMENT 
TWO MOBIL E FOURMOBILE 

Componion units l<ir 2 or 4 metros. They feature Tx:. Rx nnd PSU for 12V OC 
Input In n. .single unit 12 x 8 :x 4'. Full coverage tun•ble AM/FM Rx wllh 
e xcellent V.F.O. s tability twon under mobile conditions. Profossional orade 
seneltlvl ty AND selecUvlty. Crystal controlled AMfFM Tx, with superb audio 
qua11ty. Based on popular RJT components for ease of servicing eind ready 
avalleblllty of spares. Comprehensive handbook and l ow·cost aHer·sales 
service. Prlcos: T womoblle £t3S: Fourmoblle £121.50 (inc. VAT). 

W e stock the popult1.r NRS&VF·1 2m Rx., wi th swllched 144-U&MHi V.F.O. 
and 11 xtal controlle.d channels. Idea for nxed, portable or mobile use. 
Bullt·ln L.S., 12V DC operation. £5' Inc. VAT. (xlll!ls U.50 each). 
N OW WIT H IMPROVED V.F.0 .-EXCLUSIVE T O GAREX. 
SR·9 Marine Sand Rx (1SS..t62MHZ) s lmll1tr to NR56 £59.40 ( xtals £2,79). 

An s.n.e. brings you full detalls ol anv ol lhe above. Credi I facllltln avnlleblo 
ond part· exchanges welcome. 
NEW COMPONENTS: 
Relays 6v coif. 2SA conll'lcts, SP mah 80p. 2P ma Jce 90p. 
G?O type 3000, 1.0 coll, pull·ln current approx 200mA. 1M + 18 cont'e:cls, 
Ideal for p su cul· out. 80p aach, 5 + : 70p. 
Integrated circuits : 723(T05), 75p; SN76660, 7Sp: C04001AE, 2Sp: NE555, 

55p; 709 (TOS), 30p; 741 (OIL 8). 30p; 7410. 25p. 
Rectilinea r pota multlturn, p rose!, p.c . rntg. 

10, 20, 25, 100, 200, 500, 2·5k, JSp each, anv 5 + : 25p 
BNC 50ohm froo 1ocket1. 20p each: 12 tor £1.•S: SO for £4.90. 
Ne-ont Panel n1ountlng, type JH8. emm hole, 240V, red, a mber or clea.r j 
3$p each, any 5 't' : 30p, 10 + : Z7p, 

Miniature, wire end Ip each, 10 + Gip, 100 + : 4p. 
L .E.D'a Penol mounUno, type JHS, 6·Smm hole, red : .aip, green or .,mber: 
72pAny5 + ,leu10%. 
L ogic probe IYPO JH 320, £11.95. 
Rusittor KU1. E12serles,22!lto1M, 57 values. SY. carbon fllm, ~W 01 -!W 
(please atato). Repl1nl1hm ents available 

Starter pack, s each vnfuc (285) 
Ml~9d P~'k, 5 t••h I W + i W (570) 
Standard pack, 10 ench(570) 
Giant pack, 25 each (1425) 

£2.15 
£5.40 
£5.40 

£13.25 
PL2:59 UHF P lugs + red ucer Up each, 5 + : &op. 
50239 UHF Socket panel mtg. 55p each, 5 + : 'Sp 
NICA D RECHARGEABLES-physlcally eQulvalenl to zinc•carbon 1·ypes. 
AAA(Ut6) £1 .N: AA(Ul) £ 1.IS: C(Ull) £3.15; O(U2) £4.94: PP3 £5.20. 
ANY 5 + : loss 10%; ANY 10 .,.. : less 20%-
Sllde switches. min. OPDT 18p each; S + : 1Cp. 2 pole 3 position 22p 

each: 5 + : 18p 
T oggle 1wltchH, mtn. full ranoo SP thro' to 4P C/0 1 s ae list. 
GA R EX FM det•ct or conversion ready assembled wllh full fllllno Instruct 
lions. Tailor made, easy·flt dosl gn for AM Cambrldgo, replaces sQuelch 
board with minimum of 01he1 modlncallons. £5.40, Transistor Vanguard 
(AM25T) veulon with modlOed squelch circuit. £5.9'. 
FM/ AM lcclllty requires SPCO swltch 0' relaiy. 
CRYSTA L S FOR 10 METRES: (HC25U) 28.500MHz Tx plus 28.0<IS MHz lo 
Rx (455kHz l.F.) make that "C.B." wit legltim.ate £4.50 pelr. 

INTER SERIES ADAPTOR KIT. Supor value, up to 40 different com· 
blnatlons of BNC. UHF, N. TNC & C series connectors, male and female. 
Complete In PVC wall el. £1t.ts. 

Weare stockists of REVCO aerials for V.H.F.-Amateur, gllder and P.M.R. 
band types available. 

Authorised dlslrlbutor for J. H . AHoclat•• Ltd., professlonal quaHty 
swltchet, Indicators and specie! products. 

Lista available coveting Revco&.. J. H. products. 

EX-EQUIP. ITEM S (GUARANTEED) 
Aerlal refay1 (Pye ), '2V col l, £t.30. 
•S5kH~ ftlttra (!SOkHr ch. spacing) Hi or Lo lmpodance, £1. 
•SSkH z AM IF atrlpa ex Am25B, wllh eel. £1.35. 
Main• tran1form1r1, mull I tap pri maries 

170--0-170V 90mA, 50V 50mA, 6·3V, 3·3A, 5V2A(5·5 lb) £2.15 
135--0-13SV,SOmA,6·3V.3·3A Q .40 
Auto0-100·110-IW.200-230-2<G-250. 200VA £3.SS 

HT chokes,5H80mA, 4H 240mA., 1·25H 350mA.1·8H, 125mA £1.55 
Butterfly t rlmm•r1 laroe2 x 17·5pf, 2 x 10pl 8Sp 
10·7 IFT (valve type) 21" x !"'square double tuned 35p; 2 for U p; 6 for tsp 
Moblle P S U 12V OC Input (noatlng lor + or - E) translator Inverter 170. 

220 or 380V DC at 180mA, output, (ully 1moolhed, chassi s section, sell· 
contitined, full)' w ired and tested, wllh clfcull. .£5.45 

As above. but partly .eissemblod (as cut out) complete with all components, 
clrcult, nnl ah·lt·youraelf £4.IO 

PRICES ARE INC LUSI VE OF UK POST A ND PACKING A ND VAT 

Mall o rde r only. Sole addtHa for otdera and enquhle a 
GAREX ELECTRONICS 

7, NORV IC ROAD, MARSWORTH. T RING, HERTS HPD •LS 
PHONE CHEDDINGTON (STD 0298) eeae&4 

5.30pm·9pm ANO WEEKENDS ONLY S.a.e. with all enquiries pleau. 
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AMBIT International-the radio component source 
Listed here Is a selection of popular components for the radio 
constructor/enthusiast. Our latest catalogue Includes more In· 
fo rmation on our AM/FM tuner modules-with all those hard-to-gel 
bits, like coils, !liters, trimmers etc. 
TOKO coils: Ambit now holds over200,000 In stock 
AM I FTs for 455/470kHz 1st, 2nd and 3rd 
FM IFTs for t0·7MHz Also detectors 
Ratio discriminator coils for 455kHz or 10·7MHz 
Tunable chokes of 2, 3·5, 7, t1 ·8, 23, 36mH 
S.18 molded VHF coils: 0·09, 0·12 and 0·18µH ex-stock 
Special molded spi ral formers with two s lugs and can 
Various RF and oscillator coils-see catalogue for details. 
TOKO FILTERS: Low cost and high performance 
MFH41T/MFH71T 4 or 7kHz Bandwidth, 455kHz mechanfcal 

£0·3C 
£0·33 
£1·35 
£0·33 
£0·33 
£0·25 

niters with matching transformers £1-!15 
CFT series ceramic fllters for 455kHz 6 and 8kHz BW £0·55 
2kHz 6 element mechanical niter for 455kHz SSB T x/Rx-'MFL' £9·95 
FOIL trlmmers-Ml!llard and Dau types 
t-8pF, 3-30pF, 7-45pF In 7·5mm diameter: 18, 23 & 26p resp. 
7-aopF 10mm diameter type £0·29 
VARICAP DIODES-VHF and MF/HF wide range tuning diodes 
BA102-30p; BA121-30p: BB104--45p; MVAM2-£1·35 
NEW MVAM125: 20 to 400pF with 25V bias available In singles or 
sets for multl stage tracking 90p each, 3 for £2·65. 
ICs for Radio: The best and most recent popular types: 
HA1197 AM system, though suitable for SSB and NBFM 

IFs. 80dB AGC, meter stable to use 
HA1137 FM IF system slm to 3089 with better mute 
TBA651 Linear RF/IF gain block with AGC 
TBA120 FM detector block with gain 

£1-40 
£1-9!5 
£1·81 
£0·75 

P/NH 11m1mW to lndudt VAT (u:suJllY 12·5Y. .xc.pl whert mlflf.td • )and 04/t (flit R te 
tip />di' rhft~t· Ca~logu• 40p I~. PIHH ·~eomp.1ny enqulrlts wllh 1n SAE. ''ke 11.J 
1 .. n.u n1Jl1bl• FOC wll/110 SAE. 

2 Gresham Road, Brentwood, Essex, CMt4 4HN 
Telephone (0277) 2t1121 • fter3pm If po• • lble-tn x. 

A CAREER IN RADIO 
Start tratnlng todi>y and mBko suro you aro qua110od to take advantage of tho 
many opponunltlos opon to the trained person. ICS can 1urther your technl· 
:al knowlodge and provido tho specialist tralnl rig so essentlol to success. 

Thoro Is n wido rango of coursos to choose from: 

CITY & GUILDS 
C ERTIFICAT ES 
Telecommunleations Technicians' 
Radio TV Eloctronlcs Technicians' 
Etecttlcal Installations 
Technicians' 
Electrlcal lnate.llatlon Work 
Radio Amoteura' 

MPT Radio Communications Cert. 

EXAMI NATI ON STUDENTS-­
GUARANTEED COACHING 
UNTIL SUCCESSFUL 

TECHNICAL T RA I N ING 
ICS offer a wide choice ol non­
exam courses designed 10 equip 
you for a better Job In your particu­
lar branch of electronics Including: 
Elect1onlc EnglrieerJng &. 

Malntenanco 
Computer Engineering/ 

Programming 
Radio, TV & Audio Englnoec"lno &. 

Servicing 
Electrlcal Engineering, lnatallatlQns 

& Contracting 

Learn all tho techniques you need to service Colour and Mono TV sots I 
COLOUR T V S ERV ICING I 

through now homo study course approved by l eading manufci;cturcr. • 

POST T HIS COUPON OR T ELEPHONE FOR FREE PR OSP ECT U S 

I t am Interested In •• • .•.•.•.•..... •...•. •• • • · • · • • · • · · · · • • • · · • • • • · • • • • · • • • • I 
I 

Name ... . ... . .. . ......... . ....... . . ........ ........... . . ..... Ago..... . I 
Address .•.• • . . • .. . ••• • •• • ...........•.•.••.••..••.••.••••• • •• • ••••• •• •• 

.•• . . . .. . .• ••• • •• •• •••........ . ..... • ..•... • OccupoUon . • ..•.••••.•...•.• 

I Accttdlttd To: I 
lcs by CACC lntHn&Uonal Coneapondence Schools, 

Oopt 279M, lntertext House, LONDON 
••- M•m,,.,.of ABCC SW84UJ orphoneOl-6229911(•11 hours> • ---------RADIO COMMUNICATION. February 1978 



MODULAR ELECTRONICS GBCQS 

95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX. 
DISTRIBUTOR FOR TH~ PROOUCTS OF SOLID $TATE SCIENTIFIC INC. Telephone: Selsey (024-361) 2916 
All $.S.S. R.F. tranal111ora prloed •• Jenuary 
Radcom. 
SURPLUS BARGAINS FOR FEBRUARY. All 8% 
VAT. 
All parts full specification and BRAND NEW. 
BLW16 (Texas) Equiv to the 2N4427 (more gain) 

0·1W lor 1·4 out at 13·8V E0.70 
BLY62 (Texas) 1W In for SW OU! at 13·8V £2.00 
BLY83 (Mui) 0·35W In for 7W out al 13·8V. 0·8W 

In for 13W out at 28V out at 28V £4.00 
2N5641 (mot) 0 ·3W In tor 7W out at 28V £3.00 
2N5642 (mot) 1W In for 10Wout at 13·8V. 1 Win 

for 20W out at 28V £3.25 
570BL Y (mul) Equiv lo 2N5643. SW In for 20W 

out al 13·8V, 5·5W In for 40W out at 28V £4.50 
100;~~~ Crystal filters. :!:. 3·75KHz ITT ~~ 

A.F. Power Type TIP~3 (Texas) £0.50 
BF180 VHF/UHF Low noise amp £0.50 
BF115 VHF amp £0.35 
Mullard Trimmers 809-05001 1 to 3 ·5pl Sp ea 

+ 12·5%_ 
2N5179 Gen.1XJrposeamp. F.T.=900MHz £0.72 
2N5031 U.H.F. amp N.F. 2·5 al SOOMHz 

T072 £2.15 
BFX89 U.H.F. amp F.T. 1100MHzT072 £0.llO 
BFY90 U.H.F. amp F.T. 1000MHzT072 £1.00 
TRW Super L-Nol• " T ' Pack. (same BFR90/91) 
TP390 2·7dB N.F. at 450MHz £1.50 
TP393 2-0dB N.F. at SOOMHz £2.00 
TP491 1-sdB N.F. at SOOMHz £3.10 
BFR90 3·2dB N.F. at 1250MHz £3.50 
BFR91 2·5dB N.F. at 1250MHz £4.00 
Slgnetlcs "D" MOS SD306 Enhancement Mode 

MOSFET 1 ·SdB Noise at 144MHz with CCT and 
Data £2.00 

' Surplus.Equiv. 2N5947C.A.T.V. ampF.T. 1200MHz 
at 75ma 

High gain S1IJd mount Sw dlss In-House Coded 
£0.70 

Texas 3rd Generation MOSFET 3N204. Elect 
seme 40673 with vaS11y better Noise Fig. Used In 
PAI . £1.20 +8%. 
Small Sl9nal TranslS1ors. 8% VAT. 
40673 85p. BFS2890p. 2n236915p. BC10712p. 
and at Ip + 12·5% BC149, CIL108 • Pies 
BC108. 
Dual VHF/UHF FET E420 (Dual E300) In-house 
No. Ideal tor Mixers etc. Wllh Data £1.00 + 8% 
VAT. 
1N5139 varacior. 7pf (4v) 5w max. In .. Wire-end 
55p + 8%. Hp5082-3080 U.F.H. Pin diode 
85p + 8%. 
Antenna Relays. Mag. Dav. 951-170-12V 50ohm 
llOod to 1296MHz RG43 cable entry. Still at 
~5. 75 + 8%· 33% Inc expected soon. 
HEATSINKS. Single sided. AEDPOINT. VAT Is 
+8%. 
4Y1 4·5 deg C/W 4• x 2·36" £0.70. 
6M1 2·6 deg C/W 6" x 3·69" £1.10. 
Post 25P on heatslnk ONLY. due weight. 
COMPONENTS. VAT 12·5% unless marked. 
DAU PTFE 7mm Trim C 1 ·5·9pt or 2-18pf 18p. 
Mullard 7mm Trim C 1-6pf 15p. 
Surplus 10mm Trim C 2·5-25pf 8p. 
TETFEA PTFE (U.H.F.) 2-10pf only 25p. 
CERAMIC 7mm Trim C 3·5-13pf 7p. 
CLYDON MICA 10-60pf good RF power 15p. 
R.S. Mica 4-40pf good RF power 20p. 
Min. RF Chokes. 0·22, 0·33, 0·68. 12. 20. 33 and 
1000µ1\ all at 12p ea + 12·5%. 
FEAAITES. Mullard. FXl 115 1 hole 4p. 
FX1898 6 hole !Op. FX2049 2 hole AF trans 10p 
all 8% VAT. 
PLUGS AND SOCKETS. (Colina) all 8% VAT. 
BNC 50 ohm Plug 580. BNC 1 hale Socket 55p. 
U.H.F. Socket Sliver !>late S0239 49p. 
" N" Plug for 1· coax sop. 
INTEGRATED CIRCUITS. VAT at 8%. 
Motorola MC12013 + 10 prescaler with TTL out-

pu1 5V supply with data/Input amp CCT. £10.50. 
Mc1495L £1 .75. MOS 4001 1 Ip. 
CAPACITORS. 12·5% VAT. 1000pt disc. 200pt 
disc, 33pt disc. all 2.5r. 
Feedthr Solder 1000p. SOpt, all Ip. 
U.H.F. Mlcadlsc 33 and 22pf all Ip. 
FINISHED EQUIPMENT. VAT IS 12.5% on all. 
2 METER RF AMPLIFIERS (In line) 13·8Vsupply. 
Ma.FM 15-1 for 2200G min 13w out £35 + 
ME.FM 15-2 for 2.200GX min 13w out £35 + 
ME.202-25 tor ICOM 202/215 25w out £37 + 
ME. LIN 40. 40w ou1 9 to 13w In £40 + 
PA.1. Suparpraamp 3N204 MOSFET £5.50 + 
2 METER RF POWER MODULES (tasted) 13·8V. 
PM2-10 10w for 0'4w 13·5dB £15 + 
PM2-1515w for 1·3w 10·5dB £16 + 
PM2-25 25w tor 3·3w 8·5dB £17.5 + 
70 Cm RF POWER MODULES (tasted) 13·8V. 
PM70-4 0·4W for 4w 10dB 

£18.75 + 
PM70-10 2·S"f tor 10w 6dB £16.75 + 
PM70-10a 1 ·6w for 10w 8dB £17.75 + 
All power modules supplied tor 50 ohm In/out with 
Changeover circuit details. 
PA-Uf 70cm Preamp. 11dB with Nf 2·4dB £.50 + 
PA-U2 70cm Preamp. 12dB with NI 2·0dB £7.50 + 
Size is 55mm square. Boxed BNC add £4.50 + 
VAT. 
All 50 ohm In/out. As supplied to M.0 .D. 
FINISHED Preacaler + 10 Board. 30mv In at 432. 
Max freq 500MHz + 5V - Ve earth supply 

£20 + 8% 
Supplied boxed for Extra £5.00 + 8%. 
CONVERTERS. FOR 70CM N.F. 2·5dB gain 
30d8. 
IF. 28or144MHz BNC In/out £21 + 12·5%. 
Postage: 35p up to £20 value. Above £20 add 
£1 .00 for post/Insurance. 
Minimum order £1.50 Min VAT tree export £15. 
B/CARD or ACCESS over £10. 

"Jlosltp"-tbt ttsttb ;~;v:;~Rs 
anb probdl ~nttnnat ~~~;s 

L. HARDIE 
We regret that there is absolutely nothing exciting 
about what we stock. To keep you calm, we have 

Send for HANDBOOK containing fulldelv/1 of Anl1nnH 1nd 
olhar lechnlcal lnf<XmaUon. lJ pages 50p. Refundablt upon 
11urchu1 of Antennas. 

SOME ANTENNAS 
Mu.tang 3 Element•, 10, 15 11nd 20 metre• .• £108.• 
TA.U Jr. H igh Power Model Incl. B11lun 

TAU.Ir. 
TAU.Ir. 
TAS1 Jr, 
ELAN 
TD-2 
TCD·2 

3 Element•. 10, 15 and 20 metre• £11.!M 
3 Elementa, 10. 15 and 20 metres . . £15.00 

£!11.50 
£31.00 
£89.!IO 

2 Element•, 10, 15 and 20 metres 
Rotary dlpole, 10, 15 and 20 metres . • 
3 Elements, 10 and 15 metres 
Trap Dipole 40 and 80 metrea 
Trap Dipole 40 and 80 metre• com· 
preaaed 

£32.541 

V-1 Jr. Trap Vertical 10, 15 and 20 metre• .. 
£39.!M 
£2t.!M 
£Al.GO Atlu Trap Vertical 10, 1!5, 20 and 40 metrH 

SWL ANTENNAS 
SWL-7 Dlpole 11, 18, 111, 111, 25, 31 and 411 

RD-5 
Orbit 

metrH .. £25.00 
Dipole 10, 15, 20, 40 and 80 metrH . . £25.00 
Vertical 11, 13, 18, 111, 25, 31 and 411 
metr11 £43.• 

Prices correct at I/me of going to press. 

MOSLEY 
ELECTRONICS 
UMITED 
A•••1*7'Jve All .... eatw 

196 Norwich Road, 
New Costessey, 
Norwich. NRS OEX 
ENGLAND 

(All antennae avallable ex worb carriage end VAT axtre) 
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Tallor-mades such as: 
Barlow-Wadley, Decca/KW, Drake, Grundlg, Sanyo, 
Sharp, Shure &. Yaesu, etc., all at normal list prices. 
For the Frantic Constructor we offer: 
Amtron-l<its, Antex/Weller/lsotip Soldering Irons, A VO 
and other Multimeters, CBM Calculators, Jaybeam 
antennae, R.S. Components, Stolle Rotors, TMK &. Tech 
instruments, etc. 
For the Studious we have: 
RSGB Publications, Bernard/Babanl books, World Radio 
Handbook, ARRL Handbook, Towers Transistor Selector, 
etc. 
For the Prudent we have 
splendid cndx., used, 
Drake R-4A £200 
Drake T-4X with 110V 

home-brew PSU 
Heathkit HR-1680 Rx 
Trio QR-666 

£240 
£150 
£120 

these, all tax paid, all In 

Heathkit DX-100 with 
SB Adaptor £100 
(Callers only) 

National GX-600 £60 
Yaesu FRG-7 £135 

SAE all enquiries please. Shop hours 09.15-1300 &. 14.15-
17.30. Early closing Wednesday. 

L. HARDIE (GM2FHH) 

542 George Street, Aberdeen AB2 3XL 
Tel. 0224-20113 
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Optimum Pedormance 
with KW 

,, -- - - -

;~~ •• v·i 
... . .. 
·~ ~ --

Decca.KW 103 Combined 
Swr{Rf Power Meter Is an 
I nstrurnent for measuring a 
50 ohln coa xial line fe eding 

en Aerial System or Dummy Load (1) Standing W ave Ratio. (2) RF Power with 
two ranges 0-100 A. 0-1000W when used with a 50 ohm Dummy Load . 

Decca-KW 1000 
Unur Ampllfter 
for SSB and CW 
10-80 metres. 1200 
watts p.e.p. Input 

. SSB, c.an be 'driven' 
by most 100 watt 
Transceivers and 
T ransmitters. Em· 
pJoy• a pair o f T160L 
Tubes In grounded 
grid. PJ .. sectlon Input 
end oulput cfrcul11. 
Built-In NKv P.S.U. 

Decca-KW Dummy Load Is air convecllon cooled 
.;1nd haa been dea(gned os a purely resistive SO ohm 
load up to 30MHz. Power capablllty up to 1000W. Decca.KW Balun Mk.II. The 

Decca-KW Balun is bt oadband 
--3 to 30MHz, rated up to 2KW 
p.c.p. 1 :1 Ratlo. 50 ohms •un­
balanced' feed to 'balanced ' out .. 
put. Waterproof moulded c.ase. 
Sult abl o for d ipole and Beam 

aerials. 

D•cc•·KW 107 Antenna Tunfno Syst"m 
NOTE: The well-known KW LOW PASS FILTER PDIBlng 3-30MHz lo lncorporales E·Z match, SWRIRF Power Meler, 

avalfable from stock. Dummy Load. Antenna swl1ch. High power 

serving Radio Arna11Yors/on KW 109 la available. ~\oe 

• 
Amoteur Rudio Products eurswor\d­
DECCA COMMUNICATIONS lTD ~:!~ 

0 ;t.::· ~~:,~:~za~~ 
equipment over 121 18 or 2• 

Cr•mptons Road. Ottord, S•v•noake, Kent monlh1. · 
TNl4 SEA. Toi: 8ovoaoako CtnZI sotll 

G. W. M. RADIO LTD. 
ALL PRICES Include VAT and Post/packinr 

A.K.G. llghlweloht HEAD & MIKE sets, model KSS. Mike 21300 ohms, headphones 
75 ohms. Ideal for mobile use and in excellent condition, £5.50. AIRLITE model 12 
HEAD A BOOM MIKE sets, good clean condition, £5.50. S. G. BROWN 2000 ohms 
HEADPHONES. fair condUlon, £3. All the !bove cl'lecked and working. 

We are sorry the UHF boards etc. as prevlously advertised are all sold. However, we 
have unearthed some more ports wh ich we are offering as a parcel for converting one 
set to 9 channel Receiver. The Tran smitter can be convcr1ed by the odd i tlon or nine 
small tri mntets: we :are Including 9 Phillips Beehive lypc which are really too l arge 
but will Just go In. There are 9 crystal coils complete wilh cans and 1res.1 con. for 
which a l l holes are ready ddlled on board, a click plate fot I he switch and 2 wafers, but 
NOT the shaft; finally a h igh pass Tx aerial lead fitter which greatl)' attcnuntea un. 
wanted output signals, and pots for gain, 2.Sk loo. and squelch, 25k Jin. The p1;1rcol 
£3.SO. 
BERCO model DE high power v.11riable teslstors, u -.ca ohms at 8·5 .amps, slider 
conttol, £6, 
G.E.C. COURIER hand held 3 channel HI band A.M. complete with DEAC batteries 
and Mike. Good working otder, £50. Bh: chargers for 2 Btx, £10 or for t2 Btx £15. 
PRECISION DC VOLTMETERS, 0·3, ()..50 volls approxlmately r mirror scale. 
Poli shed wood box, excellent condition and really a collectors: piece, £t5. 
DPCO JENNINGS Vacuum relavs. 48v coi l, new, £5. 
WATTMETERS, Absorption AF No. 1(CT44)200 mlcrowatts, to 6 watts at2·5ohm1 
to 20,000 ohms £12. 
BC221 FREQUENCY METERS. Complete with charts, tess power supply. Thete 
are recenlly recallbrntcd, £20. 
844 Mk 3. 60 lo 75 Mc/s xlAI controlled AM. no baUery lead or mike, £10. Last of the 
many. 
VALVE VOLTMETERS CT208. Mains powered. f.tOOV DC 1.5-150v AC. Complete 
probe and mains lead, £18. 
NOISE GENERATOR CT410. 15kc/c·l6011/Hz, 8 mlnule timer. 5·25-100 mA Olode 
Curtent, metered. Output Impedance 10-2000 ohms, attenuntor and power meter. AC 
mains powered, £14 . 
U4SOL UHF Tx Rx chassi s. OK tor 70 cm-FM. Mains powered end complete except 
cabinet, £44, or 1X £27, Rx £22. 

Caniage charges are for England and Wales only. 
Terms: Cash with order Early closing Wednesday 

G. w. M. RADIO LTD. 4M2 PORTLAftlD ROAD, 
WORTHING, SUSSEX Telephone 34897 
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THE BEST VALUE IN VHF-UHF 
HIRE OR BUY VHF·UHF GEAR ICOM, FOK, MICRO· 
WAVE MODULES. PART EXCHANGE AND HP WEL­
COMED. OUR RANGE OF USED EQUIPMENT CHANGES 
RAPIDLY. 
All pr ices include VAT 
Examples. HIRE: IC22A, £8.50 a month 
min. period IC240 £15.00 a month 
3 months IC215, £15.00 a month 
BARGAIN USED EQUIPMENT. Microwave Modules 144· 
432MHz transverter £125 (usual price £149). Mobile Tx/Rx 
Multi II 10 channels, 4 Auto Scan £178 (usual price £219). 
SAE please. 

BOOTH HOLDINGS BATH 
(Incorporating Ham Hire and Renf· .. a·Rlo) (Member ot TAFA) 
e Goll Club Lano, Sallford, Brlalol 712UO. G3XOD, G3NXU 
•ft•r 7 pm Sa1t1ord 2402. GIDPH Windsor 51781aft•r1 pm 

G2DYM ANTl0 T.V.I. AERIALS 
DO overcome TVI problems for both the SWL and Transmitting 
Amateur. A 12tp 10• x 7• SAE and 3 9p stamps bring you full 
details, article on aerials and copies of genuine testimonials 
from satisfied customers with names and addresses. 

INDIVIDUALLY DESIGNED BY EX-B.B.C. ENGINEER 
LAMBDA, WHITEBALL, WELLINGTON, SOMERSET 

GI MWW OFFERS 
HC6U XTALS 8.022, 8,025.10-245, 11.155 all £1.SO each. 
URIS COAX Miniature Nylon 50 ohm con at Sp perm, post iP perm. 
DYM01UO Labeller New/ Boxed, normally around £2..SO. M)' price £1.20po1t 3Sp. 
UR67 coax 50 ohm+· low loss at 34p perm, post •P per m. 
500 mixed rulatora, Carbon Film type for £2 post 50p. 
UR4l Coax SO ohm standard 13p per m, post 21P perm. 
AM2SB LB Vanguud unita, 6 ch., less controls, tested, £10, post £1.&o. 
SAE for full llats of Xtals/Cablea etc., 
W. H. WESTLAKE, CU.WTON, HOLSWORTHY, DEVON 
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19'a NORTHOLT ROAD, SOUTH HARROW, MIDDLESEX, ENGLAND 

SST T-1 RANDOMWIREANTENNA TUNER 

GUARANTEE A ll SST produc119reou1ranletd for I year. In eddlllon, 
1hey mny be returned wfthin 10 daya for• full retund (leu ahlppln11) If you aro not 
1at11ned tor any reaton. 

G4DSG D. P. HOBBS LTD. G3HEO 

The Component Speclallsta 

"Yat1u" FRG7 general coveraoe 
Communlcetlon Receiver £113.12 

OM7' Q1 & 434MHz Oual·Band 
Converter ~ £31.SO 

QMJO 21/1'4 Scotplon Treotvertcr 
£109.00 

Cobra ZMno CMS FM. Trnnsnrter 
wllh Mic. Audio £141.00 

2 Metre S0Ud·St1te Linear Amp. 
£5Z.OO 

Zt/t44 8olld-State Tren1vertor 

1'4/2' Connrttr 

'32/21 Connrttr 

£80.00 

£11.00 

£%7.00 

Microwave Modules 2 Metre Conver· 
tera 2-4, 4·6, 28-30 MHz IF £20.25 

MMC 1'4/ZI LO 2 Metre Converter 
£Z:L50 

MMC lO 4 Metrt Converter any IF 
£20.25 

MMC 432-'IO CMS Converler any IF 
£24.75 

MMC 12M-23cms Converter any IF 
£21.U 

MMA 144. 2 Me ire Pr .. Amp £14.13 

PART EXCHANGE WELCOME 

MMT 43212:1MH t Tr1n1verter £10l.1l 

MT 4U/t4'MHz Tren1verter Ltct.63 

MMT 1'4JZIMH1 Tr1n1verter £aM 

MMV 1ZN/70 2Jcma Varatlor 
trloler £13.75 
Nftse VFt. 2 M tltt Monitor receiver 

£54.00 

FD K Quartz 11 2 Metre tran1celver 
nntd 10 ch1nnol1 £118.00 

f=OK Multl-11. 2 motra transceiver 
aot.oo ~3 channel 

FDK Multi-Ult 23 channel 70cm1 
tranactlver ntted 5 repHfer and ' 
1lmolea: channels Auto-Scan on 
433·5. 433'2, 433·4 and 433-45MH• 

£fft.o0 

SOK.OHM Pulh·lo·Telk Micro· 
phone1 £5.25 

Micro wave ModulH countua 50 
MHz £HM 

SOM Hz Counter wUh Bu11t-ln SOOMH1 
P r•Suler US.J2 

500MH• Ptt1cafer m.oo 
Bantex 2 metre Mobll• aerials 

£7.14 

Bant•x Magnetic Mounts £10.CO 
Jaybeam aorl1l1 All In 1tock 
PRICES INCLUDE "VAT" 

A CCESS OR BARCLAYCARD 

I I King Street, Luton, Beds. :10907 

RADIO COMMUNICATION February 1978 

All band operation (160-10 metres) with any 
random length of wi re. 200 watt output 
power capability- will work with virtually any 
transceiver. Ideal for portable or home 
operation. Great for apartments and hotel 
rooms- simply run a wire inside, out a 
window, or any place available. Toroid 
inductor for small size: 4f' x 2j nx 3n, 
Built-in neon tune-up indicator. S 0-239 
connector. Attractive bronze finished en­
closure. 
only £23.40 including VAT and carriage 

TELEPHONE 
01-864 1f66 

Become -==--...i 

a radio 
amateur. 
Lam how to become a radio­
am11eur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

WAA 

------------------· Btoc.hur., withou1obll111tion1« I 

~· ,.' RCK2 I 
I ~ .. ti) . . ... ..... .. 

l\O.Box 156,Jersey,Channel ldands. I 

NAME I 
ADDRESS. llllcckca<a,.._ t) I 

----------------------·--;RI 
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AllATEUR RADIO 
EXCHAllGE 

Proprietors: Brend11 Apteker, Bernard Godfrey (G4AOG) 

Buying or selling, we Invite y ou to come and look over the extensive and ever·chang· 
Ing stock of secondhand equipment in our shop on the corner-major items and 
accessories. A nd, If it's new gear you are after, w e are stockists of (among others) 
Yaesu, lcom, FOK, Standard, Microwave Modules, QM70, KW, Antenna Speclaliats 
and Bantex. 
So, come and see us first. Even if y ou don't buy, you' ll be glad you did ••• because 
there's always a warm welcome, and a cup of Brenda ' s c offee! 

. _.,,., . 1 . . ' 
FRG-7 FOR SPRING LISTENING 

.. .. ~- : . 
-.. . .: I. :. - --

The finest general coverage synthesised communications receiver on the market, now 
available in two versions. 

.. - _-.!.!''!:!.. : • : : ~ - - _- ANALOGUE at £162.00 Inc. VAT DIGITAL at £223.00 Inc. VAT 
~ Al10 a.nllable from u• with 1pecl1t 2m convortar and acce11orlet, 111 fat lu•I an exlfa £17.00. 

PHONE FOR DETAILS OF CURRENT STOCKS- NEW AND SECONDHAND- AND OPENING HOURS 

EASY TERMS UP TO 

3YEARS 

CREDIT SALES 

BY TELEPHONE 

SECURICOR 
DELIVERY 

2 NORTHFIELD ROAD, EALING, LONDON W13 9SY. Tel: 01-579 5311 

BRIC OM Ptoptltlots. 
8 . D. Comu S. /. Comrr 

12 ORA YCOTT ROAD, CHISLEDON, SWINDON 
WILTSHIRE SN4 OL T TEL. 740630 

Ftom tho dealaner of the orlglnal SL600 t11n1celvtr board wo now announce a 
completely redesigned board for the SL1600 111fes, not Just a modified SL600as 
you may have seen Jn recent attlcles. Old 8.0. (now G3ZVC{P/W6) has come uo 
with what has got to be the be•t thlno tlnce fried b'Hd, the boatd Incorporates 
the foflowlno ftatures. On-board aolld-atate voltage reoulaHon so only requiring 
Ont 12V source. On-boatd Tx/R.i switching only reaulrlno srnole point PTT. 
Plentv of audio, up to 5 watts If you want It. Improved IF design altow5 use of the­
chco.per filter on the HF bands. FuU adju11menl of both c15rrie,s for Improved 
curler suppression. Isolation of Tx and Rx IF• et filter mBans Improved per· 
formanco . Now uses leH ICs but not at cost of performance. Still uses MD108 
mh:oJ for super slrono $lgnel perfotmanco otc. Al the u.me time os this board we 
havo now developed n PC boud 1o use with your 10Mtf. IF lrenaverters, designated 
Bl-Latornl Ami) liner II ls In fact t hree port, ono for M 0 108, onet for RF In, one olv· 
Ing approx 100mW output. A/50 wo hnvo a PC board fore VFO, designed for9MHz 
IF It tunes 19·21MHz and has stablllly aullable for SSS. Not only that but we have 
worked out a sot of "front onds" using prefoned v1luos RF chokes, these work very 
w ell as some prof essiona.I equipment manufacturers have dlsco\lered. As If that 
was not enough wo also offer a set of SL1600 for Brlcom Transceiver Jt reduced 
rate, lfmltad porlod, le. h SL16t2, 1&40, 1x 1621. 111626. We cannot at this price 
apllt sets. Cost of circuit diagram aubJect to 50" discount If ordered with board 
or ICs. or subseQuent purchase. In that CHI 50" refund wlll apply. 

Avallablllty of the transoeiwet board It mid to end ol februafY follow&d by tho 
01her two boards hard on Its heels. 

Brl com 1600 Tran1ceive1 board 
SolofSLl6CO OIL . . .• 
TE 7 Abaorptfon Wattmeter . • • • 
TE 8 Direct reading Capacitance Meter 
TX 5300 Bl·Llnear Amp II ner, Solld State . . 
TX5200 Bl-Linear Amplifier, Solid State .. 
T X 100 Bl·Llnenr A mpllner, Solid Slate , • 
TX 7&81·Llnear Arnpllf1er. Sol Id Stat e 
TX 50 Bl· Linear Amplifier, Solid Stole 
90A B l·Llnenr Amplifier, Valve 
300A 81 .. L lnear Ampliner, Valve . • •• .. •• 
Srlcom SL1600 Transceiver circuit diagram 4. PC layout 

SAE with au enaulrles pfuse 
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£US 
£11.50 
£25.'2 
£32.00 

£235.00 
£162.25 
£118.M 
£92.15 
£6'.35 

£11•.oo 
£210.00 

£2.SD 

Prices lncoude VAT 

CB ELECTRONICS 
UNIT 3, 771 ORMSKIRK ROAD, PEMBERTON 
WIGAN WNS SAT Phone W igan (0942) 216567 

THE BEST IN THE NORTH-WEST 

The people with a w ealth of technical experience and 
know-how relating to amateur radio techniques, re· 
quirements and servicing, who wlll always be pleased 
to advise and a55ist I n all reapects whether It be sales, 
service or Information. 

HOW TO FIND US 
From MG Junction 26 follow signs for Wigan A577. At fl rst 
!raffle lights CT Junction) turn right towards Wigan. At next 
tramc lights you are there BUT turn left, then 10 yards turn 
right BY CO·OP and shop Is slightly to your right. 
Plenty of parking space. Distance from motorway + mile. 

From Wigan follow Asn for Skelmersdale to traffic lights 
at Pemberton (Ye Olde White Swan Hotel on your left). 
Turn right then 10 yards and right again by telephone 
kiosk. Distance f rom Wigan 2+ miles. Closed Wednesday 

AT LIST PRICES 
YAESU 
UNI DEN 
ELECTRONIC DEVELOP­
MENTS 
J. BEAM LTD. 
HY GAIN 
C.O.E. 
BELCDM 
s.s.M. 
WESTERN ELECTRONICS 
F D.K 

MICROWAVE MODULES 

ANTENNA SPECI ALIS TS 

S.C.S. LINf ARS ANO PREAMPS 

EMOT ATOR ROTATORS 

Part exchanges welcome 
H .P. and credit terms 

S . A.E. all enquiries 
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Commercial Communications 

antenna specialists 
ANTENNAS AND MOUNTING OPTIONS 

ASP 201 ; wove l08·~12MHz £2.58 
ASP 629 j wave 130-174MHz. Jd8 gain 

£6.61 
ASP 611~ wave130-H4MHz 3d8 gain 

£11.95 
ASPE 462 I geln 42Q-440MHt 3d b gain 

£6.50 
ASPE 667 colinear 420-440MHz, 5dB 

gain £14.95 
ASP 655 j wo••c~1ao-t74MH1 Jdb gain. 

base station anlenna £19.95 
ASP 6S9UK collnear 420·440MHz 5d8 

gain, base statlon antennn £19.95 
K220 Mag mount with cable, fi ts 629, 

677, 667 £7.69 
K220A Mag mount with cable, fits 201, 

462 £7.19 
K203 1runk lid mount, flts a ll £3.70 
ASP332. gullttr mounl, fits 629 £7.t O 
ASPR 332 outter mount, fits 677, 667 

£7.10 
Kf26 shock spring, nts 629 only :£.4.95 
UR67 Coailnl cable, attn. 0·68dB/ 

100MHz, 2·Sd8/ 1000MHz per 10ni, 
son £0,50 perm. 

UR76 Coaxial cable, alto. 1·6dB 
tOOMHz, 5 ·2dB/tOOOMHz per 10m, 
100MHt, 5·2dB/1000MHz per 10m, 

1 500 £0.15 per m. 
PT,. Microphone with cllp £4.95 
30.Speaker fn black/silver case £C.9S 
Add 1ZI % VAT&50p P+ P u'h Item 

RUN YOUR MOB~E ~G AT 
HOME WITH OUR 

t3·ti:V d.c. stabllited psu, 31 amps. 
£28 

13·8V d.c. stablllzed psu, 61 amps. 
£35 

A dd 12t% VAT & £2.00 p&p 

Wall brackets 12~ s tand oft, p&p £1 , 
£4.00 

W all brackets 1a· stand off, p&p £1 . 
£5.00 

Chimney bracket, 12', p&p £0.75. 
£2.00 

Lashing kit lor above (stat e length), 
p&p £0.50 . £1.00 

Raw Bolts f ', p&p £0.50 per S. £0.Z.S 
Guying rings 3 or 4 way, p&p £0.50 

£3.00 
Guy wire per melre, p&p £C.50per 10m 

£0.12 
Guy tens ioners (claw strainers), p& p 

£0.50 £0,80 
Guying s takes, p&p £1.00 per3 £1 .00 
9' x tr M ast. p&p £2.00 any quantity 

£3.50 
to' x 2· M ast. p&p £2.00 a ny quantity 

£7.00 
Terms: Cash with Otder. Callers by 

appointment 

17 Lancing Road, Luton, LU2 a.JN Tel: (0582) 21884 

~~;';;G UHF DEVELOPMENTS (BEDFORD) 
3cms Equipment.fixed freq osc £14 (Slate lrcq req.) 
Vartabta 01c with mlcromelcr h~ad end RF short. £26.70 
Gunn d iodes are not Included Jn above prices. 20dB Horn £1'1 
S elf cal wavemoter, uso with miii:er for RF deteclion. £27.50 
M ixer cavity, 1N23 diode fined. £12.20. P & Pinc on above. 
Gunn d iodes, CXY118 10mW £8.45 CXY11C 15mW £9.80 P & P 2Sp 

Atlen per 100ft. (approx dB) 
Coax Cable 70cm 23cm P1icefm 
UR67 5.0 £0.53 
FHJ2-50A Andtews 2.5 4.5 £1.48 
LOF4·50 Andrews 1.6 2.8 £1.88 
N Typo plugs 10 sull FHJ2·50A £5. LOF4.50 £5.50. P & P 25p 
WG16 £1.110/ fl. P & P 25p/ fl. Square Oanges £1.50. P & P 25p 
T erms CWO. SAE ' or further cletalls. Allow approx 3 wks del. 
6 Whttelodg e Clos•. K empston, Bedford. T el 023-t..a.52414. 

SPECIAL OFFER of U M H z CRYSTALS for 2 m o1re FM. 
Channel• SO. S8, S16, S20·25, Sll?, R3-RS 
HC2SJU. Special lnclush1e ptlce £1 .95 each. 
70cm SUS, SU20, RBO, 2, <. 6, 10, 14 

24MHt T x and 34MHr Rx In HC25JU CStarphone) 
12MHt T x and 84MHz- Rx In HC18JU (Pocketphone) 

2 metro SO, SS, S16, S2Q-25, S32, R1 -R8. 
Tx 4, SM Hz In HC6/U: 6, 12MHz In HC25/U 
Rx 10, 44MHz In HC6/U ; 14, 44. 52MHt In HC25IU 

Dave 
G4FEV 

Post/m 
£0.04 
£0.12 
£0.12 

lncluslve prlce £2.90 each 

M'Bde·to·order crystal s 2-10SMHz, 30ppm. £3.60 Jnc., dellvery within 5 weeks. 

HARTLEY CRYSTALS Phone 04-668 7597 

Green Lane, Milford, Godalming, Surrey GUS 5BG 

Please mention 

RADIO COMMUNICATION 
when replying to Advertisements 
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REG. WARD & CO. LTD. GZBSW 
GSCA 

K.W . 
t()l VSWR M eter and 

combined Power Meter .• 
107 Combl1ned E-Z March, 

VSWR ;and RF Power 
Indi cator. Dummy Load 
and Antenna Swl1ch for 
3ouUets 

KW Dummy Load. 500 (en· 
cued wll h S0239) 

T rep Olpolo 
Feeder 

3-wny An•enna 
(torcO-H) .. 

Swllches 

£16.00 

us.oo 

£19.50 

£26.00 

£7.50 

SHURE MICROPHONES 
Model 444 £.25.26 Model 201 £9.50 
YAESU 
FT101E Transceiver • • £4%1.00 
FT2006 Transceiver 1md 

FP200 PSU .. .. £2lll.N 
Yaeau 3010 all 1olld 1late 

lcv1 •• 

FR101 S Receiver 
FR101 D Receiver 
FT<-018 .. .. 
V'O 84<& Desk Mlc 
YD 846 Hond Mic 
Y0100Monlto(scopo 
FT221 .. 

£5H.ot 
" '219.00 

£590.00 
" £365.00 

£18.00 
£7.50 

" £111.ot 

KW .prices apply onfy to or/glnaLstod, New GIC Recelvor FRG.7 
• • '23t.OO 

£144,.00 
£28.00 as nlw ~tock Is /lab/~ to Increases. S.E.M. Z·match 

All above prlc~s plus VAT al 12i %. 

USED EQUIPMENT 

KW201 Rx and handbook, complete with external Heathklt"O" mulllpller, 1£130.00 

AGENTS FOR G2DY M ANTl ·TV ANTENNAS, AND BALUNS 

Valve& for Yoesu, e1c., 6BZ6, GU8, 6KD6, 12AX7A, 12BY7A, 12AU7, 6JS6C, 614&, 
6HF5,6LQ6 .. 8EA8, 6GK6, 614118, 6K06, RCA Valvao for KW eoulpmen1. e1c. 
Senti net 2m Pre11mp1 and 2m convertorsJEuropn tranavartere, J Beam• and Stolle 
rotatora. 14Q' 14g ant. wire, ln1ulato11. 52 A 75 ohm c~nx. and UHF plugt , socket& 
end reducers, G·Whlp moblle antenna. W lghttaps. Mast coupler1. Hy-Gain 
vertlcalt, S'WR 10 (Twfnmeter), SWR/PWR Meters. 

AMTRON KITS 
TRADE INS WITH PLEASURE, OUR STOCK OF GOOD SECOND-HAND 
EQUIPMENT CHANGES DAILY-LET US KNOW YOUR REQUIREMENTS. 
Due to curr0encyfluctuatlons price of Imported eQulpment ar• llable to alterallon. 
ADO 124-Y. VAT to 111 prrcos except used equipment. 
HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS 

ACCESS/BARCLAYCARD 

AXMIN'STER, DEVON EX13 5DP Telephone 33163 

WAVEMETER 65-230 MHz 
• -%': This self contained absorpllon wa~e-

mot<Jr Is a useful piece of test equlp­
monl which has many uses In th e 
amateur shack end wo1kshop. 

8eino R.F, activated ii requires no 
baHe.r'ies ot external power supplies. 

It covers the followlng bands. 4 
metros, 2 mettes and the American 
1i metre band (220 MHt) as well as 
other useful frequonclos: encountered 
In amateur eCJulpmont . 

It Is par tlculatlv useful for llnlng up 
osclllator chains and multlpller stages 
In both transmitters, receivers and 
converters for the various VHF bands. 
Also ii tells YOU the opereito1 that 
you afe tndlatlng a s ignal when you 
have no other means of Indication. 

Housed In the s.am& style cablnel as 
lhe other unlls In our rnnoe with clear 
sc:esle for easy use, ll measures a· 
high {Including loop) 'l< 3· x 3• and 
weighs only 18 oi. (510 oms) 

£16.SO lncludlng VAT & Postage. 

GUARANTEE: 12 months .tOi!tfnsl fiJvlty 
materials Of worlfmanshfp 1$ de!alled 
In our Condil/ons of Sate 

Polar Electronic Developments ltd 
DOMVILLE ROAD, LLVERPOOL L13· 4AT 

T e le phone : 051-220 6666 
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CRYSTAU 
THI MADI TO ORDER CRYSTAL SPECIALISTS 

1·0FF CRYSTAL PRICES 

Fund•m•nt•I• 

Std O vertone• 
5th OvMton•• 

Group 
1. O·OJO to 0·009MHz 
2, 0·100 to O'JGaMHz 
3. 0·370 to 0·730MHz 
4. 0·731 to N99MHz 
5. HiOO to 1'999MHz 
&. 2·000 to 3·999MHz 
7. 4·000 lo 20·999MHz 
8. 21·000 lo 24•000MHz 
9. 23·000 to &4·999MHz 

10. 55·000 to 104·999MHz 
11. 105·000 lo 119·999MHz 
12. 120·000 to 130'000MHt 

Sth 1 7th and tth O verton•• 13. 130•001 to 21S·OOOMHz 
Unlea1 otherwise requeeted fundamentals wlll be 1upplled 
capacity and owertonea for aeries resonance oper'aUon. 

Price 
100ppm IE14.2S 
100ppm Q,71 
tOOppm &it.II 
100ppm Q.71 
:IO!>pm QM 
30opm UM 
30ppm Q.IS 
30ppm IQ.ZS 
3Qopm £U5 
30ppm UM 
aoppm a.zs 
IOppm lEI Z.00 
10ppm "20.00 

With 30pF loo<f 

HOLDERS O·OJO to 0·200 MHz HC13/U, 0'170 lo IM·OOOMHz HC6/U. HIOO to 
211NIOOMHz HC18 or HC25/U. Prices on apptlcatlon for other holder•. 
DELIVERY Group1 1 to 4, 111nd 13-6 to I weeka. Gro1.1p1 !i to 11-1 to a weeke. 
DISCOUN T S 5% mixed frequency discount for ~ or more Cl'Jltel1 within an:; 
price group. For ordera of um• trequency and apec dlacounte 1tart at S off In 
aroup1 t, •. 12 and 13. In 111 other groupa dlacounte etart et 10 oft. Specfat rat•• 
for bulk purchue 1chemea Incl free aupply of xtala for UK repeatera. 
CRYSTA LS FOR PO PULAR V HF TRANSCEIV ERS 
Cry1tal1 aupplled In approx. 5 week9 to any atated frequency for the followlno 
VHF Tx'a! Heathkit. lcom, Ken, Standard, Trio end Yaeau. Price &z..5t per cr,1bll. 
LOW FREQUENCY ST ANOAROS (8% VAT} 100kHz In HC13/U. Price oU.15. 
1000kHz In HC6/V. Price a.a 
CRYSTAL SOCKETS HC8/U •nd HC25/U. Price l i p. 
MINIMUM ORDER CHA RGE U.• P RICES ARE EX V AT-
PLIA&E ADD Ut" UNLH& OTHEllWIH $ T ATID 
All pr1c:•• Include po1tege to UK and lrl1h addrn1H. Crntala aupplled to any 
apeclfteeUon for lnduttrlal, mobile radio or marine u1e. etc. State equipment/ 
apeclflcatlon when ttnqulrino. Pleaae aend ue with 111 enqulrl ... 

SAMSON ETM-3C KEYERS 
Professlonol·grade C·MOS keyers bul It for dop&ndable Marine & Commercial u1e 
world·wld&-Backed bV Spacemark seri.ilce. 
Onl)' 1 µA battery Idling current! ETM -3C1 £63,81 

ET M...tC M EMO RY KEVER-Has ETM·3C features plus '4 sepereto memoriea 
(2 combinable). Erase/Rewrite memories BS often as desired. Send CQa etc. 
just by pressing a button! 

JUNKER PRECISION HANO KEY, .£211.75 

BAUER SINGLE·P A DDLE K EY UNIT, IE10.85 

88mH TOROIDS for rttv. cw, sstv, filters, IOp each 

SSB 90° AUD IO PHASE S HIFT NETWORKS, Ocla l ba•ed. 
All prices postpaid and include 12i% VAT. Please send stamp wlth a ll 
enquirrn. 

SPACEMARK LTD. 
THORN FIELD HOUSE, DELAMER ROAD, A L TRI NCH AM, CHESHIRE 

(Tel: 0&1-til 1451) 

2-METRE CRYSTA LS £2.25 ea. All common channels for most 

~GE STOCKS of frequency standard, clock & MPU xtals, SAE 
for list. 
TBG-2 Tone Burst Generator £8.00. See previous ads. 
455kHz CERAMIC ALTERS, various bandwidths £0.60, eg: 
CFU455E-tol. ± 1 ·5kHz, 6dB BW 15kHz, 40d8 BW 30kHz. 
CFU455H-tol. ± 1kHz, 6d8 BW 6kHz, 40dB BW 18kHz. 

CRYSTAL ALTERS 
9MHz SSB, 6d8 BW NkHz. 8 pole £17.00. 
9MHz CW 6dB BW SOOHz, 6 pole £16.00. 
9MHz FM, 6dB BW 12kHz. 8 pole £17.00. 
10·7MHz 8 pole, 12:5 or 25kHz channel spacing £17.00. 
21'4MHz 8 pole, 25kHz channel spacing £18.00. 
Please acid VAT at 12.5%, post tree. 

INTERFACE QUARTZ DEVICES LTD 
211 Marbl St, Crwwkeme, ~ Tel: {0480) 74433. Telex: 48213 
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CLASSIFIED ADVERTISEMENTS 

Private advertisements 15p per word, minimum £3.00. 
T rade advertisements 25p per word, minimum £5.00. 
B ox Number 75p extra to wordage o r minimum. 
Semi -display 1/12 page (1 i" x 3') (35 x 76mm) £21.0 o. 

1/16 page W x 3' ) (22 x 76mm) £15.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance-4th of preceding month. 
A ll c lassified advertisements must be p repai'd. 
Copy an d remittance to: C. C. LINDSAY, 
2 Leyburn Gardens, Croydon CRO SNL. Tel 01-686 5839. 
Members' A ds m ust be sent to the Edit or at C helm sford. 

FOR S ALE 

G.I. AMATEUR SU P PLIES Gl3ZIA for T rcvrs, Rx, Tx, Antennas, 
Mies, etc. Trade-In's welcome. Large stocks at 10 Church Street, 
Ennisklllen, N. Ireland. Tel: (0365) 22955. 

QSL CARDS, LOGBOOKS. Samples 9p. Beauprlnt (G30YI) 
Meltham Road, Henley, Huddersfield. 

QSL C A RDS, printed to your own specification on while gloss 
cards. Send SAE to Caswell Press, 11 Barons Way, Woodhatch. 
Reigate, Surrey. 

RCA V A L V ES, N EW BOX ED, 6146A, £4.65 each; 6146B, £5.50 
each. Matched pairs, 50p extra. Prices Inclusive. By return post. 
A. E. White, G3HCU. Tel: (Corking) 0306-730 215. 

QSL an d LISTENERS' CARDS. We offer a range of styles and 
prices you'll want to see, all on quality card and at short delivery. 
Try us! SAE for samples. G3VZF, 5 The Close, Radlett, Herts. 

2m LINEAR A MPLIFIER. 35 watt PEP, RF switched, double 
filtered output, RX low noise amplifier. £52.00 inc. 2m, 70cm, 10W, 
high "Q" filters £19.50 inc. SAE for details. GSAEU, QTHR. 

FT10t EXPERTS. Service and sales. Holdings, Ltd 39/ 41 M incing 
Lane, Blackburn. Tel 59595/6. 

W ANT ED 

DO Y OU HAVE ANY WWI I MILITARY RADIO EQUIPMENT 
for sale? Wanted-wireless sets, receivers, transmitters, acces­
sories. 

GOOD SECOND HAND EQUIPMENT A LWAY S WANTED. 
Come to Amateur Radio Exchange for the best deal. 2 North field 
Road, Ealing, London W13. Tel 01-579 5311. 

MISCELLA NEOUS 

COU RSES - RA DIO A M ATEURS EX AMINATION. City and 
Gui lds. Pass this Important examinat ion, and obtain your GB 
licence, with an RRC Home Study Course. For details of this and 
other courses (GCE, Professional Examinations, etc) write or 
phone: The Rapid Results College. Dept JT1, Tuition House, 
London SW19 40S. Tel: 01-947 7272 (Careers Advisory Service) or 
for prospectus requests ring 01-946 1102 (24hr Recordacall). 

CA MBRI AN IS A T THE WINNING POSTI 
G4FRX and G8MOF look forward to meeting YOU at the RSGB convention on 
2Stl> February 1978 ... 
See our range of qualHy £1MAC products, valves and bases. also data application 
tllerature available and on dlsplay. ' 
Ramember, each valve aold and collected during the show (thu• avoiding car· 
rlage, Insurance and paclitfng co1t1) carries a flat rete diecount of £1. Whore WE 
save-, YOU &aV4. 
So for Quality and pedigree, It's got to be EIMAC and CAMBRIAN, where new 
means new-and not tlmply ex·eQulpment unused. 
CAMBRIA>! ELECTRONICS-STOCK IST S O F EIM AC P RODUCT S . 

RADIO COMMUNICATION February 1978 



SITUA TIONS VACANT 

RECRUITMENT SERV I CE lor engineers and secretarial staff. 
Positions in UK and overseas. Ditton Associates, Employment 
Consultants, 4 Portman Mews South, London W1H 9AU. Tele­
phone 01~29 0762. 

BBC 
require 

RADIO TRIGRAPHY OPIRATOM 
for its Monitoring Service near Reading. Dulles 
Involve operation of radio receiving apparatus, 
Including Radio Teletype terminal equipment, 
monitoring of plain language Morse trans­
missions, research, listening duties (including 
schedule checking and band scanning), and 
correcting, l ogging and routing of Incoming 
material. Essential qualifications are: abi lity to 
type International Morse code In plain language 
at 25 w.p.m., recognition of s ignalling codes 
used In communication systems, operational 
experience of modern receiving equipment and 
understanding of radio propagation and f re­
quency usage. Perfect hearing. Candidates will 
be expected to attend for Morse typing and 
signal recognition test. 
Salary £2780 per annum x £130 to £3430 per 
annum maximum plus £293 per annum shift 
allowance. 
Telephone or write Immediately, enclosing 
addressed envelope, for application form 
quoting reference 77.G.1687.RC to Appointments 
Department, BBC, London W1 A 1 AA. Tel. 
01-580 4468 ext. 4619. 

\:s [fJ [f} & -tv d 
Industrial Developm ent Bangor (ucnw) Ltd . 

ELECTRONIC ENGINEER 

An experienced engineer with radio and digital circuit ex­
pertise Is required to Join an active group working on the 
development of novel remote position monitoring systems 
employing radio navigation transmissions. 

The engineer appointed will be concerned with circuit 
development, the control of final test procedures on production 
equipment; he/she will be required to accept overall responsi­
bility for fleld trials of both standard and special systems. 

Candidates must have an appropriate 1 st or 2nd class 
honours degree or exceptional alternative quallflcatlons and a 
good knowledge of radio technology. 

Starting point on the salary scale: £3,333-£5,627 will be com­
mensurate with experience. 

Persons Interested In this post should In the first instance 
contact Dr. E. W. Roberts, Manager, Navigation Systems, 
Industrial D evelopment B angor (ucnw) Ltd, Dean S treet, 
B angor, Gwynedd LL57 1UT, North Wales. Telephone 
0243 5t151 ext. 758. 

RADIO COMMUNICATION February 1978 

COMPSTOCK 
Requires SALES ENGINEERS for the NORTH HOME 

COU NTIES to handle existing customers and develop 
new accounts. 

WE ARE one of the fastest growing d istributors In the UK. 

WE H A VE three new franchises. 
I 

WE NEED more concentrated coverage to sustain con­
tinued expansion. 

YOU ARE a bright and active person with talents as yet 
professionally unused. 

YOU H AVE experience in using electronic components In 
practical or original equipment. 

YOU N EED the opportunity and challenge to satisfy your 
driving ambition. Rewards for this post are both financially 
and personally att ractive. The position carries the usual 
benefits such as Company car, expense account, etc. 

In the first Instance, please send brief details to 

Mr. B ernard T rim, Sales Manager, 
Compstock Electronlcs Ltd. 

U /4C Bowler's Croft, Bu ildon, E11ex. 
Tel:(0288)m22 ,..._ 

~-----:I' 

INDEX TO A DVE R TISER S 

Aaro ~ Gtntrat Suppllee .. 162 Integrated Circuits Unllmlled 161 
AJH Electrontc1 Cov~r Iv lnterfoct Ouarti Otvlce1 Lld 170 
Amateur Electronlct 157 James A Martin Lid 162 
Amat.cur Radio Bulk 8uyfna Group Johns Radio 162 

Corer II KW Amateur Radio Products 165 
A m1teur Radio Exchange •• 168 Lee Etocttonlca 110 
Ambit lntet"n1t1ona1 •• 164 London A mateur Radio Cenue 163 
Amcomm Strvlces •• 108 & 167 Lowe Eloctronlc1 .. 9'196 
B.Bambtr 172 Lye Communlcatlona 158 
B.B.C. m Mh::rowevo M odu111 Lid 97 
Booth Holdlnoa Bath 166 

Modular Electron lcs 165 
8rlcom 168 

Moaloy Eloc1tonlc1 Ltd 165 
Brltlah Nallonal Radio & Elec· 

trontca School 167 Wm. M unro ( l nvo1oordon) Ltd .. 163 

Cambrian Eloctronlca 170 Partrldgo Eleclronlu Ltd •• 163 

Cambrldgo K/11 162 PM Etectronlc Services 158 

Catronlcs Ltd Covar /I Polor Etocltonlc Devolopmenta • • 169 
CS Ela<tronlca. 168 QM70 Electronlca ltd 162 
C & C Eltcl1onlC1 170 Radio Shack .• 159 
Commetclal Communi cations 169 RT & I Electronlc1 .. 158 
Compatocl Electronlc1 lid 171 SEM Eltcl ronlca 160 
Dalong Electr·onfct •. 109 South Ml dlartda 
F & G Electtonlc1 .. 156 Communfcallont Ltd 102/3 
Gatta Eftcttonlc1 .. 164 Spactma•lt ltd 170 
G20YM A • rl1l1 166 Stophen1°Jam11 lid 156 
GWM Radio ltd 166 Thanot Eloctronlc1 •• 100/1 
L. H11dlo 165 

TMP Efocuonlc Supplies .. 156 
Har11oy Crt•tala 169 

UHF Developmonta 169 
Heath (Gloucealo<) Ltd 160 
Holler Eloctronlc• 162 Rell Watd & Co ltd 169 

0. P. Hobbt ltd t67 Watora & Stanton EtectJonlcs .. 104/5 

lnduattlal Oovolopmonts Bangor 171 Western Eloctronlcs (UK) ltd .. 106/7 

lntorneiitlonal Correspondence W. H.Woatloko 166 

School a 164 Yno1u Muson Co Ltd .. 9819 
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B. BAMBER ELECTRONICS 
TERllS OF BUSINESS : CASH WITH ORDER, MINlllUll 
ORDER OF £2.00. 
AU PRICES NOW I NCLUDE POST & PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, 5 STATION RD, LITTLEPORT, CAMBS, CB6 IQE 
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 

CAUERS WELCOME by APPOINTMENT ONLY 
Pleaae enclose stamped addressed envelope with ALL Enqulrlea 

PLEASE ADD VAT AS SHOWN 

ALL BELOW-ADD 8% VAT 
MAINS TRANSFORMERS, TYPE IS/~ 240V Input, 

UV at 300mA output, £1.50 ••ch. 
MAINS TRANSFORMERS, TYPE 451100, 240, 220, 

110, 20. OV Input. CSV at 100m A, output £t.SO each. 
MECHANICAL COUNTERS .• digit Rt1ettob le, IOp 

••ch. 
LARGE ELECTROLYTIC PACKS, Contain rengo o f 

large tfecholyllc capacitors, low and hfoh volt•O• 
IYOtl. over'° PIKH , £3.00 per pack(+ t 2l " VAT). 

A RANGE OF DRAPER TOOLS FOR 
THE ELECTRONICS ENTHUSIAST 
MAINS TESTER SCREWDRIVERS 100 to SOOV 

Slanderd 1IH 50p. Largo 70p. 
RADIO PLIERS 5!" £1.IO, &!0 £1.10. 
DIAGONAL SIDE CUTTERS Iii• £1.10. 
SMALL SIDE CUTTERS LJ2 Standard £3,70. LJ7(wlth 

wlra holdlno de•lcel £4.10. 
MIOGl!T OPEN ENDED SPANNER SET S 0 + I, 

2 + 2. 3 + 5, 4 + 8, 6 + 8 BA 11111 £2.IS ut ol S, 
4 + U , S + 5.5, 4 + 8,6 + 7, a+ 9, 10 + 11 mm1tu1 
a.so aetote. 

MINIATURE FILE SETS, Set of 6 £1.to.Sot 0110 £3.25 
(Round. nat, etc.) 

TAP AND O tESETS(18ptece)conteln 1 .. chofo, 2.•. 
•• • • BA tlHI In Dies, Plua Tap• . Tepet T1p1 + 
A mttlcan type tap wrench. T type tep wrench, Ole 
Holder. £11.to. 

TUNID COIUI, 2 11eUon coll1, around IMHr. wllh a 
black 1mert tuning knob, which mOvH 1n tnt1rn1I 
core to vary the Inductance, many uae1, ea1tly t•wound, 
3 tor Mo. 

FULL RANGE OF BJRNARDSIB ABANI ELEC­
TRONICS BOOKS IN S TOCK, S.A.I. FOR LIST 

NIW FOR THE VHF CONSTRUCTOR. A renge of 
tun*<I circuit• on formere with 1lua1 end 1croenlno 
c1n1. Frequ1ncl1• quot1d are 1pproidm1tt , end 
reno• can be greally e,;tended b)' u1lna varylno capa· 
c1tor1 In parallel. 
Typo S W 1quare, dumpy type) 
Typo SA 20 to OOMHt (when 33pf ntted In par1llof) 
Typo SD 135 to 1UMH.z (wtth llnk winding) 
Typo M (Min. t• aquare typea) 
Typo MA 19 to 2ll MH< (whon 33pl flttld In parallol) 
Typo MB 22 to 32MHz (when 33pf nttld In po<ollof) 
Typo MC 25 to 35MHz (when 33pl ftll1d In po<all11) 
Typo MO 38 lo 50 MHt (when 33pf ftHld In paralf1f) 
Typo ME 45 to &OMHz (when 33pf flllld In parallal) 
Typo MF 100 to 200MHt (without 1lug) (whon 0 to 30pf 
varl1bl1 fltlld In perlllef) 
AU th• abova coif• avallablt In pach of nv1 only 
(oamo type) ol SOp ptf pack of 5. 

A NIW RANGE OF QUALITY BOXES 
& INSTRUMENT CASES. 

Alumlnlum 80••• with lld1. 
AB105l x • x HMp 
ABIH x • x 2 top 
AB14 7 x S x 2l £1.00 
ABISI x 0 x 3 £1.SO 
ABtO 10 x 7 x 3 £I.St 
AB1710 x 4l x 3 £1.:IO 
AB250 x 4 x 3 £1.00 
Vlnyl Coated Instrument Ca.IH. 
S lut Tops and W hite lower 1ectlon1. Vtrt 1m1rt 
flnl1h. 
WBI 5 x 2l x 21 Mp 
WB21 X 4l x 1f £1.lt 
WBU x 5 x 2 £1.to 
W&tt xU x 2J£1.IO 
WBSll x Iii >< 3£Z.IO 
Wll& 11 x 71 x 31 £2..%5 
WB712 x Iii x 51 £Z.M 
Wll.153 8 x 51 x 31 £Z.M 

PLASTIC PROJECT BOXES with screw on lfdt (In 
Black ABS) with br111 Inserts. 
Typo NB1 approx. 3'x 2l'x 11· 4Clp Heh. 
Typo NB2 approx. 31' >< 21· x 11• 50p H eh. 
Typo NB3eppro" 41" x 3!' x 11° IOp Heh. 

VIDICON SCAN COILS (Tran1f1tor typo, but no data) 
compl1tt with 't'ldlcon ba11 £1.SO each. Brand new. 
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ALL BELOW-ADD 8% VAT 

TWO NEW YEAR SPECIALS! 
PUSH-SUTTON TELEPHONES. A ten digit push 

button Intercom telephone wllh hand11I, flnlshed In 
smart grey plastic. Ex..c1u lpment but good cond ition, 
only £2.SO each 

OUTDOOR T ELEPHONES. A n t •ttrn.e l Intercom t ele­
phone unit(waletofooftd for outdoor use). Hu •xle1t1al 
handseland i nternal mike & apeaktr. tOou1h butlons for 
dfal code + 4push button& for soloc.1 handset, ssu~aker. 
e tc. + pilot llghts. Brand now and boxed, few only. 
only £&,00 each. 

SEMICONDUCTORS 
PNP Audio Typo T05 Tran1l1tora II l or 2$p, 
SFY51 Tr1n1l1tor1, 4 for top 
BYX 38/300 Stud Rcctlflen. 300V 1t2·SA, 41or Mp. 
BCYn Tranalatora,' for 50p. 
BSX20. (VHF oac/mult.) 3 for IOp. 
BC108 (metal can) 4 for SOp. 
PBC 108 (plastic BC 108) 5 for IOp, 
BF152 (UHF amp/mixer) 3 for 50p. 
2N3819 Fe!. 3 for IOp. 
BC148 NPN SILICON' for 50p. 
BC158 PNP SILICON' for 50p. 
BAY31 Slonal Dlod11 10 for 3Sp. 
741CG RCA OP·AMPS 4 for £1.00. 
IN4148 (IN914) 10 for 25p 
BC107(Metal can)• tor SOp 
SC Rs 400V at 3A, 1tud typo, 2 lor £1.00 
TIP2'955 Slllcon PNP power tran1l1tor, 60V at 1SA, 90 

Wa tts , Flat pack typo, 2 for £1,50. 
GERMANIUM DIODES, approx 30 for 30p, 

OB MOR REED RELAY COILS (for rtld roloya UP to 
1· die, not aupplted) 12V, SOOOhm coif, 2 for IOp. 

MIXED COMPONENT PACKS, containing r11l1tort, 
capacltore, 1wltch11, pot1. 1tc. All n1w. ind hundred• 
of tt1m1. £2.11 per pi.ell, whllt ttock• I Ht. 

PLUGS I SOCKETS 
N· TYPE PLUGS SOohm Mp each, 3 tor £1.IO. 

Grffnpar (GE30015) Cha11l1 LHd Te1mln1Uo ns 
(Thea• are the unite wh ich bolt on to the chual•, 
the l11d le t ecu1td by 1crew cap, and tht lnntr of 
the coax pua11 th1ouoh the ch111l1). 31p each, • 
for£1.M, 

Pl259 Pluga (PTFEJ Brand new, packed with roducon, 
Up each. 

S0239 Sockel1 (PTFE) 8rend n1w, (4 hole n.tng type) 
50p each, 

VALVES 
QQVO:ll20A (tx equlpm1nt) C3.ao. 
QOV03/10(ex ooulpmant) Tip or I for £1.ZO. 
tBHI (n oqulpmtnU 2 lor Mp. 
All th• above valvea art untttt9d, axcepl for he1t1r1 
and no ouarant1• of pe1centaig1 of eml11lon 11 given. 
Sony, no retum1. 
MULLARD asiu asv STA•tUSlll VALVES (brand 

new) lip each or2 for £1..tt. 
IBWI VALVES (BRAND NIW), ISp Heh or 2 for 

£1.IO. 

OIECAST BOXES. Wo 11111 atock theu, but owing 
to frequent price rltet from o ur 1uppll1re, and co1tt~ 
po1tal charges, It h11 bten found lmpo11Jbl1 to publlth 
up-to-date prices on thut lt1m1. Pl1111 rlno or write 
(with SAE). for latut m1ll·ordor prlc11. 

AEI CSIOB/R MICROWAVI! DIOD!Sr up to X·Bond, 
max. nolte noure 8·5dB 1t 9·3lSGHz:. Mp 11ch. 

BARGAIN PACK OF LOW VOLTAGE ELECTRO­
LYTIC C AP-'CITORS. Up lo sov worldng. 
S..tronlc manuf1chu1. Approx. 100 &t.M per pack 
(+ 121% VAn. 

ALL BELOW-ADD 8% VAT 
RED LEDa (Min, type) 5 for 70p, 
NEW P CB• For PYE LYNX TV-CAMERA. 

STABILISER PANEL (AT263H) U.00. 
VIDEO PCB (AGSHH) a .oo. 

SOX OF P. C. BOARDS, mtxld PCB1, containing 
Tn1n1l1to11, L C.t , Rt1l1tore. C1p1c1tors. etc. Good 
brtaJtdown value. Our H ltcllon a ... per bo:ic. 

S LIDER SWITCHES, 2 polo maka and bnu, (or 
can be u1ed 11 t pole ch1nae-over by llnklng the 
two centre p int) ... for SOp. 

SMITHS CLOCK MOTORS. 20G-250V 50Hz 2 wotta, 
1 Rev. every 2 mini .• 3 hole n11n11, l'"' 1plndle, &1.00 
••ch. 

SLOW MOTION MOTORS, 120V 50Hz 1RPM, Size 
approx. 2" dla., 1i"'dot p, wllh i" epfndle.tGp each or 2 
for £1.00. 

COMPUTER GRADE ELECTROLYTICS, Screw t&r­
mlnale, 20,000mfd at OV (ox-equipment) 2 for £1.00. 

SUB-MINIATURE ROTARY SWITCHES, 4 x 5 way 
mike contacts, Sl11appro:1. t• dl1. 1" deep,*" ap1ndlt, 
stp ••th. 

UR4t ATTENUATION CABLE., Nomlnal 72ohm1 

o•erall d ie. 1pprox. 1·. Alt. par 10011: 100MH.z 218dB, 
200MHz 318dB, t!OOMHz 449dB, OOOOMHz &25dB. Ideal 
for FU 01 low p ower T.J 1hed atttnuatore. Su pglled 
with attenuaUon g11ph. 4 m1t111 for £·t .00. 

ALU-SOL ALUMINIUM SOLDER ( mode by multlcoro) 
Solder• Alumlnlum to H••lf or Copper, BraH, StH1, 
Nickel or Ttnplale, 14SWG with multlcot• flux, with 
lna tructlon1, approx, tm coll 40p Pack. 
large reet £2.TS. 

SOLDER SUCKERS (Plunger Typo) 
Standard Modol £5.50. 
Skirted Model e&.00. 
Space Nozrl11 top each. 

MULTICORE SOLDER 
Sin C1SAV18 S8'bll, 18SWG Mp. 
lKg. (Mlb) 80/40, 20SWG on Pf11tlc R11I, £3,M, 

WELLER T CPZ and PUZO PSU. Tomporatura con­
trolt1d aoldtrlno Iron. with malchlng Power SupplJ 
Unit. containing 1ponge end 1prlno 1tand. iao.•. 

SPIRA.LUX Toolo for tho Efec1ronfc tnthu1fu l • • • S,t.E 
forlltt. 

HEAVY DUTY RELAYS. 24V DC oparatld (will worll 
on 11V) 3 h11vy duty make contact. (around 10A 
ratfng + 4 change over contact• + 1 break contact. 
Nt w, compl1t1 with mounting br.cktt(ld1al for awltch .. 
Ing HT on Llnean). Many uu1 for thta high qualfty 
unit. £1.SO each. 

ALL BELOW-ADD llt% VAT 
VARICAPTUNERS Mulford Type ELCI0411/05Brand N1w, 

£4.40. 
TV pluga (metal type)' for 50p. 
TV Ifni connectors (bock· IO·bacl< 1kl) 4 for !fp. 
3 pin Din plugs, 4 for SOp. 
Din 3 p1n lino Socktt1, 15p each. 
Din Socl<•l• 5 pin, 270 deg. 4 for SOp. 
Din Spe• ker Skta, 2 pin. 4 for JOp. 
RESISTOR PACKS, appro• 300 PIKH , i to 2 well 

type• mixed valu11, o ut 1el1ctlon &t.tepk 

ELECTROLYTIC CAPACITORS 
Dublllltr ll1ctro1ytlc1, 50iJF; 4.50V, 2 for Mp. 
Dubllller ll1ctrolytlc11 100uf. 275V, I for Np. 
P l•H•Y El1ctrolytlc1, 470uF. &3V. s tor SOp. 
TCC Elo•lrolytlca, 1000uF, 30V, 3 for Mp. 
Oubltlltr Et1clrol~tlca, SOOOmfd tl 35V, 50p ... h. 
Dubllller El1ctro1ytlc1, 5000uF at 50V, Mp 1ach. 
ITT Ettctrolytlca. 6800mfd ol 25V, high grado, a crow 

termlnal1. with mounllno c llp1. SOp each. 

A LARGE RANGE OF CAPACITORS AVAILABLI 
AT BARGAIN PRICH, SAE FOR LIST. 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB memb~rs can obtain a 10 p er cent discount on the prices listed below (excluding Ham Radio Magazine and Ham Radio Horizons). 
To obtain the ~1scounl, deduct 10 per cent, calculated lo the nearest penny, from the total value of the order (using the latest price list) and 
enclose a remittance for the balance. Also enclose an address label from a recent Radio Communication wrapper as proof of membership. 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards . . . 
Amateur Radio Techniques (5th edn) (Out of print) 
Gulde to Amateur Radio (16th edn) (Out of print) 
Morse Code for Radio Amateurs 
NBFM Manual . . . 
OSCAR-Amateur Radio Satellites . 
RSGB Amateur Radio Call Book 1978 
RAE Questions and Answers • . , 
Radio Amateurs' Examination Manual (7th edn) 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook 5th edn, Vol 1 
Radio Communication Handbook 5th edn, Vol 2 
Radio Data Reference Book (4th edn) . 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook . . . . . 
Test Equipment for the Radio A mateur (2nd edn) 
TVI Manual (Out of print) 
VHF/UHF Manual . . . 
World at their Fingertips (Paperback) 
World at their Fingertips (De-luxe) 

Log books 
Standard Log . 
Receiving Station Log 
Mobile Mini-Log . 
De-luxe Log 

Maps, charts and lists 
Countries List/HF Awards List 
Great Circle DX map (in tube) 
Oscar map (in tube) . . . . 
QTH Locator map:Western Europe) (in tube) 
QTH Locator ma1>:Western Europe) (on card) 
RSGB Amateur Radio Prefixes (World) map 
UHF repeater planning map 
UK Beacon List . 
UK Repeater List . . 
IARU Region 1 Beacon List 

Members' sundries 
Callsign lapel badge (5 weeks' delivery) 
Lapel badge (RSGB or RAEN emblem, pin fitting) 
Tie (Maroon or Blue) . . 
Radio Communication Easlbinder . 
Car window sticker (RAEN) (self-adhesive) 
Members' headed notepaper (50 sheets) quarto 
Members' headed notepaper (50 sheets) octavo 
Radio Communication back Issues (as ava//able) 
RSGB contest log sheets (100) . 
RSGB teeshirt (large, medium or smal l) 

£2.15 

54p 
£1.38 
£4.20 
£3.21 
£2.00 
£1.60 

86p 
£9.36 
£8.12 
£3.65 

48p 
£8.89 
£4.42 

£6.82 
£1.63 
£2.76 

£1.42 
£1.54 
£1.09 
£3.16 

25p 
£1.29 

43p 
£1.15 

57p 
66p 
40p 
19p 
19p 
19p 

£1 .31 
51p 

£1.96 
£3.00 

31p 
85p 
60p 
84p 
77p 

£2.25 

Prices include postage, packing, and VAT where applicable. For 
air mall despatch, please ask for price before ordering. Goods are 
obtainable, less p & p, at RSGB headquarters between 9.30am 
and 5pm, Monday to Friday. 

POSTAL TERMS : Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable to "Radio Society of Great Britain", 
Giro A I C No 533 5256. 

All overseas orders: add £ 1 to cover insurance If required. 
Please write your name and address clearly on the order. 

ORDER FROM : 

OTHER PUBLICATIONS 

American Radio Relay League 
Antenna Book (13th edn) . 
Course In Radio Fundamentals . 
FM and Repeaters for the Radio Amateur 
Solid slate Design for the Radio Amateur . 
Hints and Kinks . . . . . 
Radio Amateurs ' Handbook 1978 (Paperback) 
Radio Amateurs' Handbook 1978 (Hardback) 
Ham Radio Operating Guide . . 
Single Sideband for the Radio Amateur 
Gel1ing to know Oscar from the ground up 
Specialized Communication Techniques 
Understanding Amateur Radio 
VHF Manual . 
Electronic Data Book 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1978 
American Callbook (DX listings) 1978 
World Atlas (Amateur radio prefixes) 

Radio Publications Inc 
Beam Antenna Handbook . . 
Better Short Wave Reception (3rd edn) 
Cubical Quad Antennas . . . 
Simple, Low-cost W ire Antennas (Out of stock) 

Miscellaneous 
Amateur Television . . 
Complete Handbook of Slow-scan T V 
International VHF FM Gulde (Oul of stock) 
RTTY the Easy Way . . 
Radio Amateur Operators Handbook 
Radio Valve & Semiconductor Data • 

£3.86 
£2.96 
£3.09 
£5.80 
£2.37 
£7.30 
£i0.21 
£3.19 
£3.52 
£2.46 
£3.19 
£3.65 
£3.74 
£3.20 

£9.75 
£9.98 
£1.75 

£3.90 
£3.42 
£2.n 

£2.20 
£5.83 

£1.02 
£1.11 
£3.00 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tullion-

Complete Course (two 3-speed Ip records and one ep 
record plus books) . . . . • 

Beginner's Course (one 3-speed Ip record and one ep 
record plus book) . . . 

Beginner's Ip (0-15 wpm) p lus book . 
Advanced Ip (9-42 wpm) plus book • . . 
Three-speed simulated PO test 71n ds ep record . 

t Overseas orders: add £1.12. 

MAGAZINE SUBSCRIPTIONS 

£5.60t 

£4.12t 
£3.44t 
£3.44t 
£1.15t 

QST (including ARRL membership) (Per annum) £9.25 
Subscriptions for QSTshould be sent to RSGB, 35 Doughty Street, 
London WC1 N 2AE. 

Ham Radio Magazine (Per annum) (inc air delivery) . £15.00 
Ham Radio Horizons £6.50 
Subscriptions and changes of address for Ham Radio 
Magazine and Ham Radio Horizons should be sent to: Ham 
Radio M'agazine (UK), PO Box 63, Harrow, Middlesex 
HA36HS. 

RSGB Publications (Sales), 35 Doughty Street, London WC1 N 2AE 
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A. J. H. ELECTRONICS 
Proprietor: A. J . HIBBERD (G8AQN) Tel: RUGBY daytime 76473, evening 7 1066 

Terms of Business Cash with order, Mall order only, or Callers by appointment. S.A.E. with enquiries 

Handling Charge 40p Minimum order £1.00. omc11r ordoro accoplod On. 111lct monlhrr ... ,. . Prices now lncludt VAT 
FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

"KENT" MODULES 
PROFESSIONAL GRADE MODULES NOW AVAILABLE TO THE AMATEUR 

10.7MHz NARROW BAND F.M. 
l.F. AMPLIFIER 

2 WAIT AUDIO AMPLIFIER 
WITH SQUELCH 

PERFORMANCE 
Sensitivity 

SelectMty 
A.F. Output 

Supply D.C. 

FEATURES 

- 4µ.V (EMF from a 50 ohm source) for 20db 
quieting 

- = 7!kHz ~! 3db, :=25kHz (U 60db. 
- 200mV p-p when input is above limiting 

threshold and modulated = 5kHz ~r 1 kHz. 
- 75uS de-emphasis . 
- Output 3db down @ 4kHz. 20db down @ 

SkHz (de-emphasis removed) 
- Noise output to suil squelch circuit on 

A.F. board 
- 9 to 15v @ 30mA (neiiative earth) . 

High sensitivity and selectivity. 
On board crystal filter buffering for ease of interface 
S ingle Conversion. 
Audio low pass filter to remove unwanted high frequency noise. 
" S " meter and delayed AGC outputs 
Small size onl'l-97mm " 42mm. 

PRICE £26.50. inc. VAT. 

PERFORMANCE 
Power Output 
Sensitivity 
Bandwidth 
Squelch 

Supply 

FEATURES 

- 2 watts minimum into 4!l < 10% distortion. 
- 75mV p-p @ 1 kHz for full output. 
- 200Hz to 15kHz. 
- noise operated. threshold adjustable over 

the range 0 to 20db s/n. 
- 9 to 15 volts D.C. @ 7mA quiescent (neg. 

earth). 

True noise opera ted squelch w ith adjustable threshold, no hys­
teresis. 
Will drive a wide range o f speaker impeaances. 4 to 16l l. Thermal 
overload and short circuit outpul protection. 
Rectified and filtered squelch output availab le for channel scanner 
etc. 
Small size only 52mm >' 52mm 

PRICE £9.50 inc. VAT. 

ALL MODELS FINISHED TO PROFESSIONAL STANDARDS AND FITTED WITH MOUNTING BUSHES. 

P~~e~v~~~!'.,~kl~~~~s 1 \~:zar;h;n:~ ~~~:im 
receivers but Jess the RF amplifie< (one F~vol­
ume control and channel switch. crystal holders fitted 

:~:~~y ,;:'~~= rt:ns~~,~~~~:o~ ~~l,~~gf~r i~~~!"J~; 
FM. although these are brand new boards they are 
sold as untested due to the fact we have no way ol 
checking them. complete with circuit for only £26.00 a 
cheap means of making a first class monilor receiver. 

PYE FM CAMBRIDGE RF boards 88-108MHz new 
£6.00 each. 

RHODE & SCHWARZ SIGNAL GENERATOR 
300-IOOOMHz type No SOR BN41022 used con· 
dltlon working but low on output: £200.00 buyer to 
collect bv arranqement. 

RHODE & SCHWARZ Non Slotted Line BN3931 with 
lndicatlno Amp, verv oood condition, £100.00. 

RHODE & SCHWARZ Microwave Power Meter 
0·3200MHz BN2412150. £50.00 

X·BAND signalgenera1orsCT314 t9" rack mounting no 
gen. untested, £40.00 buyer 10 collect by arrange­
ment. 

TELEQUIPMENT SCOPE D33R fitted with one type 
'A" amp. and one type 33C. Good condition working 

needs slight attention, £70.00. 

MARCONI DOUBLE PULSE GENERATOR TF1400s 
untested £60.00 buyer 10 collect by arranqemenl. 

RACAL 850 callbrator less leads. outside a bit rough. 
internally verv !lood. workln9, £50.00. 

PYE 19" COLOUR STUDIO MONITOR R.B.G. Input 
complete with dozens ol spare P.C. boards. needs 
slight attention. bargaln @ £90.00. buyer to collect by 
arranQemenl. 

PYE UHF OFR (On Frequency Repeater) complete 1n 
cabinet. 25kHz channel spacing. as new condition. 
£250.00. 

FR·6/U FREQUENCY METER made by Lavoie 
Laboratories, 100-SOOMHz. very accurate 10 1 kHz. 
this is a 19' rack mounting unit In new condmon with 
spare film scales and calibration charts; we are open 
to sensible otters. 

VIDEO CAMERA Scan and Focus Coil Ass. transistor 
type takes standard 1 • vidlcon tube with centring 
magnets and lube clamp. No inlo .. new £6.00; two for 
£11.00. 

TRIMMER CAPACITORS 
I Omm DIA . caramic. 2-8pf. 3 -1 Opt. 4-20pf. t 0-40pl, 

a11 1op each. · 
7mm dla. ceramic. 3-9pf. 2.5-16pl, 7 -35pf, a111 Op each. 
Tubular ceramic. t-6pf solder In type, Sp each; 60p for 

10. . 
Mullard tubular ceramic 0.8-6.8pf bolt In type, 15p each. 
Ceramic miniature compression P.C. mount 10-40pf, 

Sp each. 

Plastic seml-alrspaced 2-25pf 1 Omm dia .. 6p each; I 0 
tor 50p. 

Oxley airspaced 9mm sq base I ·lOpf and 1-ISpf, 18p 
each: 2-JOpf 20p each. 

Erie teflon tubular trimmers "530 series" 0 25-1.Spf 
4mm dla. ' 11 mm. 10p each 

JACKSON TETFER TRIMMER Cat. No 5640 9mm sq 
base. 40p each: also 8mm P.C. mount. 40p each. 

PLASTIC SEMl·AIRSPACED TRIMMER as' used In 
PYE Westmlnsters P.A. stages 10-60pf, 15p each. 

JACKSON BUTTERFLY TRIMMERS 17 + 17PF 
1.2mm air gap Cat. No C7 t 3, SOp each: a few wtth I' 
spindle. 6Sp 'each. 

ELECTRONIOUES TUNING DIALS reduction 6-1 and 
36-1, uses epicyclic drive. moulded cre.ar plaSlic !ron1 •. 
size 1 OOmm x 160mm, supplied with two scales 
.ena two palr>ters. C6.00. 

STEREO CAR CASSETTE player amplifier boards with 
two amp. ICs NEC-uPC 1001H2. some models with 
uPC 1025H. requires 12v D.C .. 3! watts per channel, 
removed from new equipment by manufacturer. size 
120mm x 4S·mm, supplied )llith ctr.cuit, £2.25 each, 

FM RADIO FRONT END TUNER Units 88-t08Mtix 
(remove three Cs and ~ lUnes Air Band) and 2m, 
very high quality and stable unit with exceptional 
sensitivity FET RF amp. NPN mixer and separ­
ate osc. AFC. and AGC inputs. works from 9-1 Sv 
D.C .. with circuit; new and unused BARGAIN @ 
£3.30 each; two for £6.00. 

·Mos1 Items stlll avallable as last month's edwrt. 

59 WAVERLEY ROAD, THE KENT, RUGBY, WARWICKSHIRE 

Printed in Great llri tain for the RADIO SOCIETY OF GREAT llRITAlN , 35 Doushty Street, L om fon, W C IN 2AE 
by The G:lfden City Press Limitc<I. l ctdrnorth, 11crtfordshirc SG6 I JS 


