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SAVE EVEN MORE!

THE PRACTICAL
WIRELESS
FILM SERVICE

So many satisfied customers have been delighted with this
award-winning film service that the economies made are
now being passed on to you in the form of substantial price
reductions. You can now save up to 75p on last year's prices
For 36 successful Superprints you pay only £2.95 inc. VAT
Compare this with last year's £3.70 and with the prices in
the shops, Postage and packing is 30p extra as betfore.
Here is the new price range —and remember. Superprinis
give you 30 per cent more picture area than standard
prints at no extra charge.

No.of Superprints  Price (inc. VAT)

12-15 £1.65 PLUS P/P
24 £2.20 30p extra
36 £2.95

RELIABILITY AND QUALITY

All our colour prints are made on Kodak Luxury
Lustre paper. Prints have square corners and are
borderless to give you maximum picture area. All
prints are checked at every processing stage for
accurate colour reproduction in a laboratory which
is the winner of five recent successive Kodak Gold
Awards for Quality. No other processing laboratory
has been able to match this record. After allowing
for postal and peak-period delays, you should
normally expect your prints after seven to ten days.

ALL YOU HAVE TO DO

Send any make of colour print film together with your
cheque or postal order inside the Freepost envelope SPECIAL FILM OFFER

encidsed withihiz issue. Or fill in the coupon belgw and Films from the high-resolution emulsion ‘ColorFast’ range

send together with your film and remittance in a strong . : A :
envelope to: Practical Wireless Film Service, FREEPOST, g;%c::ﬁgg séilgg éi?}?l%irsy%ilhé%?gn%c:rr{;pr?gg; s

Watford WD1 8FP. Half-frame films are welcome, and these

are charged at double the full-frame price. 110/24, 126/( 24, 135/24 £140 each OR 4 for price of
3—%4.20. Konica disc £1.60 OR 4 for price of 3—£4.80.

PERSONALISED SERVICE 135/36 £1.80 OR 4 for price of 3—£5.40.

Readers know we care for their prints. If you have any

queries, contact our service's ten-line switchboard: SRR CLAL AI.BUM OEFEE : )

(01) 953 9911, An attractive flip-type album, padded in black with gold

embossing and holding 100 Supersize prints (in the shops
£5.75) is oftered to readers for only £3.99 inc. p&p.

‘All prices are correct at the time of going to press and are for UK readers
only.

_____ —— e — — — ——

. USE THIS LABEL IF YOU HAVE NO ENVELOPE, OR PASS TO A FRIEND.

To: Practical Wireless Film Service, FREEPOST, Watford WD1 8FF. |
From: Practical Wireless Film Service, |
FREEPOST, Watford WD1 BFP. |
Name__ - |
*Print my enclosed film —
“Rush me____of 110/24___of 126/24, Addvess, — e
l of 135/24,______of 135/36,_of Disc/15 film_ — _ |
*Rush me_ _albumis) e I —= |
for which | enclose cheque/P0 payable to Practical "
Approx sizes of Superprints: | Wireless Film Service. = |
6"x4" (35mm) 54" x4" (110, WS - PostCode o
Disc and 135 Half Frame) 4" x4" (126). — e — ——— — A T S ——— — —————— —— ——t—

UNLES

CAI MAKE PRIOR ARRANGEMENTS WITH US we will only accept your film on
aanict Ihe procoess: >ald NO CRED] EN FOHR FAILURE PRI
MES Phologrophic L sgistered Olhce: §

ol our llability in ke case of loss or damoge will no! exceed Lhe replocement cosi of the unexposed lim
& of malerials ol our discreticn The Prachical Wireless Film Service is operated in associghon with
ing Way, Borehamwood Herls, WDS 2AZ Oter expires 31/3 '8
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PW COMMENT

Vroom-Vroom!

THE VULNERABILITY of modern microprocessor-controlled circuitry to interference fram
strong. electromagnetic fields (e.g. radio transmissions) has become notorious. Tales of
petrol pumps at filling stations being sent berserk by CB transmitters, and more recently of
vehicle engine management systems being upset by on-board or passing amateur or p.m.r.
transmitters have been legion. Even the latest police motor-cycles have been haying
problems, we hear.

The folly of fitting all this logic circuitry into totally unscreened plastics boxes has been
well-proved to everyone it seems, but the vehicle manufacturers.

Now, at last, a glimmer of hope. A report in the journal New Technology reveals that a
£600000 government grant to the Motor Industry Research Association {MIRA) will go
towards establishing a new £2 million electromagnetic compatibility (EMC]} test laboratory
where cars, trucks and coaches will be bombarded with signals in the rangs 10kHz to
1-28GHz whilst running on a “rolling road”'. An expensive way of discovering that putting
the computer in a diecast box will cure its ills, but hopefully there will be other benefits too.

G3GSHA

COPYRIGHT © |IPC Magazines Limited 1985. Copyright in all drawings, photographs and articles published in Practical Wireless is fully
protected and reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by Practical Wireless to
ensure that the advice and data given to our readers are reliable. We cannot however guarantee it and we cannot accept legal responsibility
for it. Prices are those current as we go to press.

Practical Wireless, July 1985
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TICK YOUR SPECIAL INTER c.h“ 0C"~1750 Hz tone to
O RECEIVERS WE ="~ gain access to the fastest
O] VHEAUHF se% "= Thail order service for all radio
O - amateurs and short wave listeners.
HE €\_"~ " With a copy of the LOWE ELECTRONICS

-~ ~  catalogue and antenna book in the shack (send £1

,‘ = Tfor your copy) the best in amateur radio is quickly available.

LOWE SHOPS

In Glasgow the LOWE ELECTRONICS’ shop (the telephone
number is 041 945 2626) is hanaged by Sim GM3SAN. Its address is
4/5 Queen Margaret's Road, off Queen Margaret's Drive. That's the
right turn off Great Western Road at the Botanical Gardens' traffic
lights. Street parking is available outside the shop and afterwards
the Botanical Gardens are well worth a visit.

In the North East the LOWE ELECTRONICS’ shop is found in the
delightful market town of Darlington (the telephone number is
0325 486121) and is managed by Don G3GEA. The shop’s address is
56 North Road, Darlington. That is on the A167 Durham road out of
town. A huge free car park across the road, a large supermarket
and bistro restaurant combine to make a visit to Darlington a
pleasure for the whole family.

Cambridge, not only a University town but the location of a LOWE
ELECTRONICS’ shop managed by Tony G4NBS. The address is 162
High Street, Chesterton, Cambridge (the telephone number is
0223 311230). From the A45 just to the north of Cambridge turn off
into the town on the A1309. past the science park and turn left at
the first roundabout, signposted Chesterton. After passing a
children's playground on your left turn left again (between the
shops) into Green End Road. Very quickly, and without you
noticing it, Green End Road becomes High Street. Easy and free
street parking is available outside the shop.

For South Wales, the LOWE ELECTRONICS’ shop is located in
Cardiff. Managed by Richard GW4NAD. who hails from Penarth,
the shop (the telephone number is 0222 464154) is within the
premises (on the first floor) of South Wales Carpets. Clifton Street.
Cardiff. Clifton Street is easily found. being a left turn off Newport
Road just before the Infirmary. Once in Clifton Street, South Wales
Carpets 1s the modern red brick building at the end of the street on
the right hand side. Enter the shop, follow the arrows past the
carpets, up the stairs and the ‘Emporium’ awaits you. Free street
parking is available outside the shop.

LOWE ELECTRONICS' London shop is located at 223/225 Field End
Road, Eastcote, Middlesex (the telephone number is 01 429 3256)
The shop, managed by Andy G4DHQ is easily found, being part of
Eastcote tube station buildings and as such being on the
Metropolitan and Piccadilly lines (approximately 30 minutes from
Baker Street main junction). For the motorist, we are only about 10
minutes’ driving time from the M40, A40. North Circular Road (at
Hanger Lane) and the new M25 junction at Denham. Immediately
behind the shop is a large car park where you can currently park
for the day for 20p. There is also free street parking outside the
shop.

Although not a shop there is on the South Coast a source of good
advice and equipment - John G3JYG. His address is 16 Harvard
Road, Ringmer, Lewes, Sussex (telephone 0273 812071). An
evening or weekend telephone call will put you in touch with John.

Finally, here in Matlock, David G4KFN is in charge Located in an
area of scenic beauty a visit to the shop can combine amateur
radio with an outing for the whole family. May | suggest a meal in
one of the town's inexpensive restaurants or a picnic on the hill
tops followed by a spell of portable operation.

hf transceiver

The TRIO TS830S is for the operator who wants a dedicated
amateur bands only transceiver, who is used to and wants a pail
of rugged 6146B valves in the PA stage and who wants a compaci
rig which has its own in-built power supply. The TS830S is for the
radio amateur who requires a rig capable of rising above today's
crowded band conditions, a rig that has. as standard, the
necessary features that will produce consistently good contacts
where other lesser equipment would fail. The TRIO TS830S. &
proven rig with an impeccable pedigree.

The TS830S covers on USB, LSB and CW the full amateur bands
from 160 through to 10 metres.

Convenient to use, the transceiver has its own in-built power
supply.

VBT (variable bandwidth tuning) enables the operator to, at will
vary the IF filter passband width and establish optimum IF
bandwidth relative to the interference being experienced.

The IF shift control allows the IF passband to be moved up or dowh
in frequency without having to retune the receiver. Hence, an
unwanted signal, present in the |IF passband, may be attenuatec
significantly by moving the passband in the appropriate direction

As the IF shift and VBT are independently adjustable they can. tc
advantage, be used together.

The tunable notch filter in the TS830S is a high-Q active circuit in
the 455KHz second IF. Sharp. deep notch characteristics will
eliminate a strong interfering carrier within the passband of the
receiver section.

The RF speech processor in the TS830S provides added audio
punch and increases the average SSB output power whilst
suppressing sideband splatter Compression levels can be
monitored and controlled from the front panel.

To cope with pulse type (such as ignition) noise, the transceiver
has an in-built noise blanker.

For perfect listening, a tone control adjusts receiver audio
frequency response to suit operating conditions.

Both RIT and XIT, transmitter as well as receiver incremental
tuning are included to aid operating, XIT being a distinct
advantage when calling a station that is listening 'off frequency’.

It is possible to monitor the transmitted audio In order to assess
the effects of the speech processor. a most useful feature
ensuring perfect signal reports.

TS830S amateur band transceiver ..................... £832.75inc VAT, carr £7.00

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 SLE.
Telephone 0629 2817, 2430,4057, 4995. Telex 377482.
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the TRIO two metre
base station,
the TS711E.

Several weeks have passed since | took delivery of my own TRIO
TS711E. The Japanese home market model has retumed whence it
came and | am using the version designed specifically for the UK
market. The rig is perfection epitomised. For todays two metre operator
any base station with less facilities and performance then the TS711E
would be far from acceptable. The TS711E’s receiver performance in
sensitivity and in its ability to reject unwanted adjacent signals is
outstanding. I'm not talking about test equipment figures though
undoubtedly these will soon be published. My own on air operating with
the rig has enabled me to hear what | previously couldn't.

The transceiver covers the 2 metre band from 144 to 146 MHz in FM,
USB, LSB and CW modes. When switched to the auto position the rig
correctly selects mode according to frequency, a great advantage to
the blind operator. Simple up/down frequency shift is provided both on
the transceiver front panel and microphone.

IF shift is available, an essential when considering todays crowded 2
metre band. For more penetrating transmitted audio when working DX
speech processing can also be switched in.

The TS711E has two separate VFO's and forty channels of
memory. Each memory remembers frequency, operating mode,
simplex or repeater shift and whether or not a tone burst is to be
included. Frequencies stored in memory can be readily transferred to
either VFO A or B. The VFO can be either free running as for SSB or
CW operation or electrically switched to a “click”’ stop where it changes
frequency in 12.5 or 5 kHz steps. The two VFO's can quickly be put on
the same frequency, an aid when checking the position of a strong
adjacent signal with one VFO whilst remaining on your operating
frequency with the other.

Frequency scan on VFO can be either between or outside user set
limits. On memory the transceiver can either scan the entire memory
contents or be instructed to look at those frequencies of a particular
mode. The TS711E has a timed hold on an occupied channel.

Both priority channel and the immediate recall of your local net
frequency are possible with the TS711E.

For those with failing sight or a blind operator the TS711Eis a
dream come true, not only is the operating mode identified by the
appropriate CW letter sent in tone (F for FM, U for upper side band
etc.), other rigs just bleep but, when fitted with the VS1 optional board,
a digitally encoded girls voice will announce both freci]uency and where
applicable, whether the rig is switched to repeater shift.

TS711E 2 metres £831.77 carr £7.00

also on seventy,
the TS8I1E.

TS811E./70 centimetres £964.97 inc. VAT carr £7.00

TS4308

The TS430S combines the facilities of a solid state HF transceiver with those
of a general coverage receiver. It's the ideal rig for the radio amateur who
not only wants to communicate with his fellows but also enjoys listening to
the world. As an amateur band transceiver the rig covers top band to ten
metres, as a short wave receiver coverage is from 150KHz to 30MHz.
Operating on AM, FM, USB, LSB and CW the TS5430S is extremely compact
and, as such, is the perfect transceiver for mobile, portable or base station
operation.

TS430S HF transceiver with general coverage receiver .........................£769.50inc VAT

TW4000

Taking into account the amount of activity on the 2 metre FM channels it is
not surprising that many people have turned their attention to the wide open
spaces of 70 centimetres. With the TW4000A, TRIO have produced a dual
band FM transceiver that gives its owner the best of both worlds. Facilities
include 10 memories, two VFO's, priority channel, full repeater operation,
band scan and memory scan. In memory scan mode the rig can be instructed
to look for either 2 metre or 70 centimetre signals. The transceiver produces
25 watt RF output on both bands and comes complete with mobile mount and
microphone. For greater safety whilst mobile the optional V51 board will
announce frequency, memory channel and whether or not the rig 1s set on
repeater shift

TWA4000A dual band FMmoabile. ........... v £536.51 inC VAT,

P _ i TR

For those who are banned from the house and have to operate from the shed
at the bottom of the garden, why not consider an R600 to monitor the bands
from the comfort of the fireside. No wife would forbid such an attractive
looking receiver in the lounge, after all it could also be used to listen to
Women's Hour The R600 is a basic receiver covering from 150KHz to 30MHz
and having switched upper and lower sidebands, wide and narrow am and cw.
It has a 20dB attenuator and a noise blanker fitted as standard. Operation is
simple, select the mode of operation, turn the MHz dial to the correct band
and, by using the VFO knob, tune to the desired frequency. The clear digital
readout makes station selection simple. The TRIO R600, your passport to
comfortable listening.

RB00 general CoVerage reCaver .............ccceiviveivie e £299.52INC VAT,

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 SLE.
Telephone 069 2817, 2430, 4057, 4995. Telex 377482.
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FREE FINANCE*

HAMPSHIRE, DERBYSHIRE, LOTHIAN, STAFFORDSHIRE
COVER THE SPECTRUM Keyboard froquency entry + Dual Speed VO

12 Memory Channels, Stores Mode & Frequency
Large 12 Function LCD Display (inc ‘S’ or SIMPO)
Programmable Memory Scan

Selectable Band Scanning

Optional VHF Converter 118-174MHz
Computer Interface as FT757GX (incl. RS232)

-~ Two Function Clock/Timer with Auto Facility
FRG 9600 All Mode Variable Squelch
60-905 MHz Coverage 118(H) x334(W)x225(D) mm

NBFM/WBFM/AM-N/AM-W/SSB
100 Memory Channels
Keyboard Frequency Entry

7 Tuning/Scanning Rates
Computer Compatible

VFO For Tuning SSB
Programmable Band Scanning
24 Hour Clock/Timer

80(H) x 180(W)x220(D) mr

THE WINNER

" FRG 8800

COVER THE WORLD

100W Output Transceiver

LSB/USB CW Modes Standard

Large LED Display/'S" Meter

Optional CW Narrow Filter

Optional FM (or AM) Unit

2M or 70cms with Matching Transverter
Matching Antenna Tuner Available
Matching Scanner VFO/Memories

95(H) %< 240(W)x300(D) mm

FT 757GX

100W Multimode HF Transceiver
Fully Computer Compatible

Dual VFO's

100% Duty Cycle

General Coverage Rx

FM & CW Narrow as Standard
Programmable Memory Scanning
All Mode Squelch

Triple Microprocessor Control
Matching Automatic ATU (Opt)

Full Break-in CW
93(H) x 238(W) x 238(D) mm BEST VALUE HF

LEEDS CHESTERFIELD BUCKLEY STOKE GRIMSBY JERSEY EDINBURGH N. IRELAND
SMC (Leeds) SMC (Jack Tweedy) Ltd SMC (TMF) SMC (Stoke) (SMC) Gnmsby SMC (Jersey) SMC Scotcomm SMC N. Ireland
257 Otley Road, 102 High Street Unit 27, Pinfold Lane 76 High Street 247A Freeman Street 1 Belmont Gardens 25 Morton Strest 10 Ward Avenue
Leeds 16, Yorkshire New Whittington, Buckley, Chwyd Talke Pits, Stoke Gnmsby, Lincs St Helier, Jersey Edinburgh EH15 2HN Bangor

Leeds (0532} 782326 Chesterfield Buck‘e\r (0244) 549563  Kidsgrove (07816) 72644 Grimsby (0472) 59388 Jersey (0534) 17067 Tel 031-657 2430 County Down
9-5.30 Mon-Sat Chest (0246) 453340 10-5 Tues, Weds, Fn 9530 Mon-Sat 9.30-5.30 Mon-5at 9-5 pm Man-Sat 10-5 Tues-Fri, 34 Sat (247 464875

9-5,30 Tues-Sat 104 Sat Closed Wed

HQ & MAIL ORDER S.M. HOUSE, RUMBRIDGE ST, TOTTON, SOUTHAMPTON

—_—— Southampton Showroom open 9-5.30 pm Monday to Fnday, 9-1 pm Saturday.

S e S
@ SMC )= Souﬂ‘l Midlands
\\\\ L
——
4 \‘..‘:::_‘_:.________ == ’--;,.. Practical Wireless, July 1985

www americanradiohistorv com



==2 YEAR GUARANTEE® =y
YORKSHIRE, HUMBERSIDE, CO.DOWN, CLWYD, JERSEY
DUAL BAND

FT 2700RH

Dual Band FM 2M and 70cms

Full Duplex Operation

Aesthetically pleasing LCD Display/'S’ Meter
25W power output both on VHF and UHF!
Optional Voice Synthesiser
1MH2z/25KHz/12"2KHz steps (12'2 on UHF!)
'+’ ‘—' Repeater shifts with reverse facility
10 Channel Memory

Priority Memory Scan/Programmable Memory Scan
One piece diecast centre chassis
50(H)x150(W)x168(D) mm

MULTI-BAND BASE

FT 726R

Synthesised Multimode Base Station
10W Output on HF, VHF & UHF, Possible
Full Duplex! (Crossband, with Option)
Continuous RF Power Control (0-10W)
Dual VFO’s—Crossband Operation

Eleven Memories—Mode & Frequency
LED Display, Dual Meters (S. & P.0O.)

8 Bit Microprocessor Control

IF Shift/Width System
129(H)x334(W)x315(D) mm

FREE FINANCE
Cln many regular priced items SMC offers
Free Finance (on invoice balances over £120).
20% down and the balance over 6 months or
50% down and the balance over a year,
You pay no more than the cash price!

Securicor ‘B’

SMC SERVICE
Free Securicor delivery on major equipment.
Access and Barclaycard over the phone.
Biggest branch agent and dealer natwork.
Service contract at £5.00
Biggest stockist of amateur equipment.

Fully Synthesised 2M FM Transceiver
45W (RH), 25W (R) Power Output

Dual VFO's

Optional Voice Synthesiser
1MHz/25KHz/12"2KHz Steps

10 Channel Memory

'+’ '—" Repeater shifts with reverse facility
Memory Priority & Programmable Memory Scan
17 Function LCD Display, LED ‘S" Meter
One piece diecast alloy chassis

(Fan assisted cooling on 45W model)
140(W)x40(H) < 180(D) mm

FT 270RH

COMPACT 2M FM

Multimode 2M Transceiver
Dual VFQO's

Microprocessor Control
Selectable Synthesiser Steps
Large LCD Display

Ten Memory Channels

‘+" & ‘—" Repeater Function
Nicads for Portable Available
2.5W/0.5W RF Output

58(H)x 150(W}x 195(D) mm

FT sn |
THE WORLD'’S NO. 1

GUARANTEE
Importer warranty on Yaesu Musen products.
staffed and equipped Service Department.
Daily contact with the Yaesu Musen factory.
Tens of thousands of spares and test equipment.
Twenty-five years of professional ex

EN
ence. TR

details on eligible items on request. Same day despatch possible. @ 2 Year warranty on regular priced Yaesu products. U .

STOCK CARRYING AGENT. JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2342 EVE

S04 4DP, ENGLAND. Tel: (0703) 867333. Telex: 477351 SMCOMM G.

AUTHORISED

'Communications Lid.— W—/

Practical Wireless, July 1985 \"";"’/
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[€ 2 ICOM|

GREAT SETS ..

... Remember where you saw it first-
A > the compadt K735 HF Transceiver.

s Here are just a few details to whet your appetite. The IC-735 is shown here with the SM8 desk
f.-_”‘,-"’ microphone and PS-55 power supply.
3 ® Small, neat, compact radio ® New clear LCD Display
e 100 Watts ® Memories, memory scan
e FM Standard ® ICOM reliability

¢ General coverage Rx See next month's ad for full speciﬁcation.

et S PERER FORLT -

N NN N A new exciting set is the ICOM IC-3200E
@ NN ‘\\\Q - o FM Dual-band transceiver (144-430/440 MHz).
s voim B This is the smallest transceiver available.
The IC-3200E employs a function key for
l(_;looi low-priority operations to simplify the front panel.
LCD display is easy to read in bright places,
showing frequency, VFO A/B, memory channel
duplex mode and S/RF meter information
Other features include a 10 channel
memory able to store operating frequencies,
Simplex or Duplex. A memory lock-out function
allows the memory scan to skip programmed
channels when not required. The IC-3200E has
a built-in duplexer and can operate on one
antenna for both VHF and UHF. Options include:
IC-PS45 DC. power supply, HS-15 mobile mic,
SM6 and SM8 desk mics SP 10 external speaker
and UT-23 speech synthesizer. A great future is
predicted for the 1C-3200E.

Soon to be announced ..

/ ,396.;900 QQ \ / &

www americanradiohistorv. com
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1(-505,50MHxz
A New Dimension
for the U.K.

At last, permits are now available in the UK for the 50MHz
(FM) band. If you wish to use this less crowded amateur
frequency the IC 505 SSB CW portable transceiver has already
gained an excellent reputation world-wide.

The IC-505 features microprocessor frequency control,
dual VFO's and 6-channel memories with memony scan. LCD
ensures clear visibility even in sunlight. The 505 accepts a
standard dry-cell pack rechargeable nicad battery pack (BP10) or
13.8V external power supply.

Standard accessory circuits such as split swatch, noise
blanker, squelch and CW break-in are incorporated in the 505.

Other accessories available include the EX-248 FM unit,
BC-15 charger unit and the LC 10 camrying case.

All these features make the IC-505 a great transceiver that
will enable you to operate on the 50MHz band, after all the rest of
the world does!

CON
GREAT VALUE

You can get what you want just by picking up the
telephone. Our mail order dept offers you:
free, same-day despatch whenever possible,
instant credit, interest-free H.P., telephone
Barclaycard and Access facility and a 24 hour
answering service.

Please note that we now have a new retail
branch at 95, Mortimer Street, Herne Bay, Kent.
Tel: 369464. Give it a visit, BCNU.

. (735 New (ompad HF and RF000 YHE/UHF Receiver.

e'}',e"'/
<
A
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Authorised l«comm dealersin the UK

Alexian Electronics Ltd. Edinburgh, 031 554 2591

Alyntronics, Newcastle, 0632-761002.

Amateur Radio Exchange, Londen (Ealing), 01-992 5765.

Amcomm, London (S. Harrow), 01-422 9585

Arrow Electronics Ltd., Chelmsford Essex, 0245-381673 26.

Beamrite, Cardiff, 0222-486884.

Booth Holding (Bath) Ltd , Bristol, 02217 2402

Bredhurst Electronics Ltd |, W. Sussex, 0444-400786

Dressler (UK) Ltd., London (S Harrow), 01-558 0854,

D W. Electronics, Widnes Cheshire, 051-42() 2559,

Hobbytronics, Knutsford Cheshire, 0565-4040. Until 10pm daily.

Photo Acoustics Ltd., Buckinghamshire, 0908-610625.

Radcomm Electronics, Co. Cork. Ireland, 01035321 632725

Radio Shack Ltd., London NW6, 01-624 7174

Scotcomms, Edinburgh 031 657 2430.

Tyrone Amateur Electronics, Co Tyrone, N. [reland, 0662 2043

Reg Ward & Co. Lid., S W: England, 0297-34918.

Waters & Stanton Electronics, Hockley Essex, 0702-206835.
Listed here are authorised dealers who can demonsirate

ICOM equi t all yearr d. This list s most areas of the

U.K., but if you have difficulty finding a dealer near you. contact

Thanet Electronics and we will be able to help you.

(uie Dee Andennas Spedial Offert

CUE DEE antennas are designed to last for decades — the best
possible aluminium alloy for this purpose is used (SIS 4212-06)

The booms are made of 28mm tubing with 1.5mm wall, with
colour marks clearly indicating where to fit the elements. By using
tubular boom and a synthetic guy wire on the long yagis. the
windload is reduced by a factor 0.66 compared to using square
shaped material for boom and guying.

The driver element is made of 12mm tubing and features a
PTFE (Teflon) insulated gamma match which is pre-tuned at the
factory and made for 50 ohm feeder with a PL 259 type connector.
No further adjustments or power consuming balun needed. This
matching system ensures a clean radiation pattern and transfers the
power without losses.

The parasitic elements are made of 6mm solid rod and
mounted to the boom with the aid of a CUE DEE element washer,
boom to element part and a screw. This, together with our intelligible
assembly manual, makes an extremely easy and solid assembly
which assures the long life of a CUE DEE antenna.

2 metre Yagis.

4144A - 4 element, 8dBd gain £19.00.

10144 — 10 element, 11:4dBd gain £37.00.

15144 — 15 element, 14dBd gain £49.00.

Order now while stocks last. 6

o
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AMATEUR
LONDON

AMATEUR RADIMXCHANGE

@) TOKYO HY-POWER ~ ™MuTey,

COMPREHENSIVE
RANGE
FROM ALL
YOUR MAJOR
MANUFACTURERS

PROBABLY THE BEST
STORE IN THE
COUNTRY

STILL THE SAME GOOD PRICE:
STILL THE SAMI
FROM BRENDA'

MICROWAVE MNOOULES LYo

01-992 5765/6 MAIL ORDER

Practical Wireless, July 1985

www americanradiohistorv com



RADIO EXCHANGE

373, UXBRIDGE ROAD,
ACTON, LONDON, W3 9RH

Armstrong

AKD s db Jaybeam

SWR METERS,
MORSE KEYS,
ANTENNAS FOR ALL
OCCASIONS. POWER
SUPPLIES, CONNECTORS,
CABLES, BOOKS & HARDWARE.
YAESU NOW BACKED
BY MAJOR IMPORTER.
ICOM TRANSCEIVERS &
RECEIVERS - BUY WITH
CONFIDENCE

STILL THE SAME GOOD DEALS
EXCELLENT COFFEE
ORIGINAL RECIPE

berais rione 01-992 5765/6

Practical Wireless, July 1985
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FRG-8800

FRG-8800. All band all mode Gen coverage receiver. 150kHz to 30MHz. Large liquid crystal display.
100Hz frequency resolution. S/SINPO “bar graph” type indicator. 21 button keypad. 12 internal memories
and multi function scanner. AM, SSB, CW and FM. Wide and narrow bandwidths. All mode data/freq can be
stored in mem’s. Selectable AGC rates. Two 24 hr clocks. 8-bit CPU. Three scan modes. Yaesu CAT system
comparable with most personal computers. Programme scanning.

FRV-8800 optional VHS converter (mounts inside) adds 118MHz to 173.999MHz coverage to the 8800 with full
. frequency readout.

YAESU

it Wit ity et At solenire iR ieee:

FREEPOST —
MAIL ORDERS
ENQUIRIES

¥

Amateur Electronics Ltd.
FREEPOST
Birmingham B8 1BR

£559.00

inc. VAT

Main Importer and distributor
Yaesu Musen

Telephone 021-327 1497/6313
Telex 334312 Perlec G

510/512 Alum Rock Road
Alum Rock
Birmingham B8 3HX

eecTroNCs JA s LivreD

Build yoursel} a naicron tuansceiver
at a price You can affoul..

£241 FOR 6 BANDS/INTERNAL ATU/DIGITAL DISPLAY

PRICES: FULL KIT with all optons including Case/Hard-

OUR LATEST TRANSCEIVER KIT setting new standards in
QRP performance. The MICRON is a 6 band CW only 8/
10W output rig covering B0, 40, 30, 20, 15 & 10 metres
{bottom 200kHz of each). A 0.25uV sensitivity receiver
with AGC, S Meter, very stable VFO with IRT, 1W AF o/p
to speaker and 3 position LC filter + selectable attenua-
tor. Silent solid-state Rx/Tx switching with fast semi
break-in + sidetone. Fully variable RF power ofp +
optional SWR metering. +12v required.

PLUS M!E finished smart CUSTOM CASE and hardware
with UNIQUE facility for optional internal TRANSMATCH
ATU and Full Frequency DIGITAL DISPLAY. The MICRON
uses a high grade solder masked/screen printed pcb with
comprehensive instructions using a step-by-step assem-
bly manual designed for the relative newcomer. Mostly
p d coils and minimal test equip ded for
alignment.

| EXPORT A PLEASUREI

ware/ATU/Metering/Digital display at an all-in £241. Or, 6-
band pcb kit complete at £145 or with case is £182.50 and

the options of INTERNAL ATU at £37, and DISPLAY at
£38.50.

QRP for under £407
ONLY NEEDS +12v, SPEAKER & KEY/MIC TO BE ON
THE AIR!

FOR THE LESS AMBITIOUS, why not try our DSBBO0
kit? A 2W + DSB or CW VFO controlled TRANS-
CEIVER kit for either 80 or 160m at a nidiculous £39.95
for a complete pcb kit — over 1000 sold to date! It has a
very sensitive receiver and is ideal for beginners. [
Punched aluminium CASE and HARDWARE for the

DSBB0 at £25.95, and digital display at £29.50 - all three |

kits for £85.00.

R — = R |

NEW! The MICRON MATCH ATU Kit, developed from
the MICRON ATU, with its own case, connectors etc.
Suitable for SWL or QRP (15W] from 18-30Mhz. With
air spaced capacitors for only £39.95 inc.

| specialist constructor - write for details.

2M FM UNDER £707 |

We also make a popular 2M FM Tw/RX kit - 6 channel
crystal control at 1W RF o/p. Receiver at £39.50 and Tx
at £34.50 ex crystals - both for £69.95. Optional PLL
VFO available at £38.50.
OTHER KITS: DSB2 - enhanced version of the DSB80
for any single band 160-15m, DSB/CW 2W+ at £69.50
basic kit. SPEECH PROCESSOR - very popular kit at
£1465 to help get the DX! ALPHA - our SO0W
band SSB/CW Tr iver with case and display
at £179.95. OMEGA - 9 band 100W multimode for the

Why not join the ranks of satisfied customers building our Projects? All of our kits come with copious instructions, all components, pcb, wire, pots etc and many are
designed for beginners Qur Products are used world wide and can help YOU get on the air. KITS are sent in 7-10 days but please allow up to 28 days for popular items. All
prices include VAT and post. OVERSEAS — Europe use UK prices and Rest of World UK + 5% for carriage etc. CREDIT CARD orders can be left on our 24hr Answering
Service. For our 40+

age CATALOGUE please send 50p in stamps. Kit Debug service available.

WP0 COMMUNICATIONS

20 FARNHAM AVENUE, HASSOCKS G3IWPO
WEST SUSSEX BN6 8NS MAIL ORDER ONLY

.
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GEN. COv.

f 191 FRANCIS ROAD "%,
d l LEYTON - E10 HP FACILITIES AVAILABLE
6 S S EB r TEL 01-558 0854 / 01-556 1415
TELEX 8953609 LEXTON
TRIO
KENWOOD
TH-21
AOR 2001 YAESU FT-9600 | TRIO-KENWOOD ICOM RT
R 2000

. 25-550MHz 60-905MHz GEN. COV. GEN. COv.
" ICOM IC-735 ICOM IC-745 ICOM IC-751 YAESU FT-757GX THIO:rKsENWUOD
-940

TRIO-KENWOOD | TRIO-KENWOOD |  ICOM 1C-3200
TS-T11ETS-811 TW 4000

DUAL BAND

R

DUAL BAND

YAESU FT-2700R

45 WATTS

DUAL BAND

dressler — ara 30 —
active antenna
200 kHz . . . 40 MHz

Professional

electronic circuitry

with very wide

dynamic range.

Meets professional
demands both in
electronics and
mechanical

ruggedness

120 ¢m long

glassfibre

rod. Circuit is built into
waterproof 2,5 mm thick
aluminium tube. Ideal for

systems.

AVAILABLE SOON
ARA 500 ACTIVE ANTENNA 50-S500MHz

commercial and swil-receiving

VHF POWER AMPS

D200 2MTR. 300w F.M 550w SSB
D200S 2ZMTR. 400 500w 1Kw D.C. in
D70 70cms 325w F M. 600w SSB

NEW MODEL DUE SOON
1296 MHz. Tw-in-10w-out.

m
£799

MAST HEAD PRE-AMPS

GAAS FET
POWER HANDLING UP TO 1KW

-7 to -9dB NOISE

* *

NEW
DRESSLER

1296 Masthead Amps
EVV 1296 — EVV 1296C
EVV 1296S

15 to 19dB GAIN
0-2dB INSERTION LOSS

EVV200 GAAS ZMTR. 750W SSB Through power
EVV2000 GAAS 2ZMTR. 1KW SSB Through power
EVRPS receve ZMTR. anly

EVRPS receive 70cm.

EVV700 GAAS 70cm. 500W SSB

EVVT0 GAAS T0cm. 100W

EVVZ GAAS ZMTR. 100W

WV200V0X GAAS 2MTR. 250w SSB

INTERFACE

DRESSLER ASA12 Mast Head Coaxial 2 in 1 out Switch with ‘N’
Connector 1Hz-1GHz 1KW. PEP 0.15dB Insertion Loss

M ET ANTENNAS

3 DRR2ER0EE

L PHONE THE REST ... THEN PHONE US Foﬁ THE BEST PRICES )

Practical Wireless, July 1985
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DEWSBURY ELECTRONICS

NEW! NEW! NEW!
THE
“STAR-MASTERKEY"”
ELECTRONIC KEYER

STAR-MASTERKEY

“STAR” FEATURES

Fully lambic Operation

Dash/Dot Memories

Variable Speeds 1 to 55 WPM

Variable Weighting

Choice of Automatic or Semi Automatic Keying

Requires Squeeze Paddle or Side Swiper

Positive or Negative Keyed Output

Transmitter Tune Position

Built in Side Tone Oscillator & Loudspeaker

Variable Tone & Volume Controls

Headphone Socket

Uses Internal 9 Volt Battery (user supplied)

or 6 — 15 Volts DC External Supply

Low Current Consumption

British Made

5 Year Warranty

Price £49.95 Post, Packing & Insurance £3.00

Eower Supply to suit above £10.00. Post etc
1.50

Allow Ten Days for Delivery

Squeeze Keys to suit above from £15.00

Dewsbury Electronics offer a full range of
Trio Equipment always in stock.
We are also stockists of DAIWA — WELTZ — DAVTREND —
TASCO TELEREADERS — MICROWAVE MODULES - ICS
AMTOR — AEA PRODUCTS — DRAE — BNOS

COMMUNICATION CENTRE
OF THE NORTH

The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets — rotators — insulators.

We are the original amateur radio suppliers in the
North West with 20 years experience in all types of
equipment.

We are the only official TRIO stockists in the North
West. Full range of equipment on display. Guaranteed
after sales service.

RECEIVERS

TRIO R600 Solid State Receiver £299.00
TRIO R2000 Solid State Receiver £479.00
JRC NRD515 Receiver £965.00
Wide Band Scanning Receiver AR2001,

25-550 MHz AM-FM £378.00
R532 Airband Receiver £189.00
Yaesu FRG8800 Receiver £525.00
AT1000 SWL Antenna Tuning Unit £53.00
YAESU FRG9600 Scanning Receiver £450.00

Please send SAE for full information and up-to-date
Erices as these fluctuate to change in sterling rates.

or the caller a wide range of Aluminium Tubing, Clamps,
etc. at competitive prices, i.e. 12’ x 2" Ali Tubing £9.00.

Full range of RSGB and ARRL publications in stock.
Part Exchanges welcome. Second hand lists daily.
Send S.AE. for details of any equipment.

HP terms. Access/Barclaycard facilities.

Open 6 days a week. 24 Hour Mail Order Service.
Phone 0342-676790.

STEPHENS JAMES LTD.

47 WARRINGTON ROAD,
LEIGH, LANCS. WN7 3EA.

Dewsbury Electronics
176 Lower High Street, Stourbridge,
West Midlands
Telephone: Stourbridge (0384) 390063/371228.

Open Monday thru Saturday. m
1 H.P. subject to

A B 1 and real money.

T
¥iSA

12

|
|

T

) =% Spacesaver
our O e ANTENNAS
m{ That AQ6 20, 2 Ele and 3 Ele.

4 BAND. 6, 10,15, 20 M
AQ40, 2 Ele. 40 M! NEW

CLOSE COUPLED — HI'Q' — CAPACITY HAT LOADED YAGI

?ﬂﬂ' Features:
Unique Altron fully sealed coils for max stability.

® Resonant length elements for improved VSWR (1:1).

® Selectively detuned for optimum performance and gain. (No
gimmick quad. needed).

@ Easy trim spokes with lock nuts and spares.

® Minimized wind load and weight. )

® Double insulated elements.

Typical Perfi

ANTENNA MODEL AQ6-20/2E | AQ6-20/3E | AQ40/2E
Forward Gain Dbd. 381048 550 15 38

Front to Back Db. 131015 1610 18 12

Side Null Ob ] 5 _

VSWR {Typical} 11 111 11
Weight 75 1b 12 b 12 Ib
| Wind Load Mmasm? aMzM’ W
Tuming Radius 76"1930mm 96"72438mm 114"72895mm

PRICE + P&P £114.50 (£4.50) £169.00 (£7.00) £149.50 (£7.00)
Prices are inclusive of VAT. Terms C.W.0., Access. Visa.

WE DESIGN - WE MAKE — WE SELL — DIRECT.
You Get Best Value

e o s om™ ALLWELD ENGINEERING
UNIT 6, 232 SELSDON ROAD,

S. CROYDON CP2 6PL.
Telephone: 01-680 2995 (24hr) 01-681 6734.

STOCK ITEMS NORMALLY DISPATCHED WITHIN 7 DAYS

Callers Welcome.

Open Mo

www americanradiohistorv com
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ARE.

FOR THE LARGEST SELECTION OF AMATEUR RADIO
EQUIPMENT IN THE NORTH OF ENGLAND.

38 BRIDGE STREET, EARLESTOWN
NEWTON LE WILLOWS, MERSEYSIDE
TEL: 09252 29881

Communications Ltd.

As most of our customers will have
heard, Bernie & Brenda have sold their
shop in London and are now giving
much more time to the Northern branch
at Earlestown, Newton Le Willows. As a
result Earlestown will carry a much
larger selection of new and second hand
equipment than

ever before.

Peter G4KKN will be pleased to
welcome you with the customary cup of
Brenda’s coffee, and the freedom to
wander round the shop to select and try
out the masses of equipment at your
leisure.

AR 2001

Now with extended frequency
cover to 1.2 ghz.

Phone us last for the best prices on
Trio/Kenwood, Icom and Yaesu.

Mail order now, same day despatch from
Earlestown. Phone with Access or
Barclaycard for any item related to
Amateur Radio.

- PHONE 09252 29881

All pnces comect at time
of going to press

Practical Wireless, July 1985

THIS MONTH'S SPECIAL
OFFERS OUR P
eqféCE |

FRG 9600

THE LATEST AND GREATEST

FROM YAESU

All-mode scanning receiver

60-910MHz — no gaps

FM, AM SSB —5, 10, 12.5, 25 kc STEPS
Also — 1KHz/100Hz on ssB

Interface for computers

| Video output

FT757

775"

| 100w multi mode transceiver
Gen. cover. RX
. FM & CW narrow, fitted

New equipment now in stock

® Yaesu FT 709 70 cms H/HELD
® Yaesu FT 703 70 cms H/HELD
® /com IC 3200 dual bander

Very special offer

@ Mutek Transverter

® 2 metres in 6 metres out

. @ List price £199 OUR PRICE £169

13
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{ GAREX

THE SCANNER SPECIALISTS
MAIN DISTRIBUTOR OF

PRODUCTS
—— REVCONE

A superb quality 16 element

all British made VHF/UHF

broadband fixed station aerial.

Ideally suited to all scanners and other VHF/UHF Receivers.
* Covers 50-500MHz *

REVCO 1s a Brsh company that has been quality for the last 25
years. Their products are made up ta a srandard nm down to a pnce and their wide range of
mounts feature a tugh degree of The lete range is i

GAREX ELECTRONICS who have 20 vaars i in VHF/UHF ,' ing and mail arder.

MOBILE ANTENNAS ARE AVAILABLE
IN THE RANGE 27 to 950MHz

CHOICE OF MOUNTS
lmd ENT BODY MOUNTS:- Two systems are widely used by the Mobile Radio
Industry.
(1} The V' mount which requires a nominal %" hole and access to the underside to secure
the fixing nul This base is suitable for all surface angles, including vertical but jt is not
recommended for locatons where the underside is exposed to the weather, or for UHF. The
feedeq' uhle 5 temminated by tag plates. Available as types 2001 (feeder nner needs
|, 2002 ifeeder by grub screws) and 2003 (as 2002 but guick release).

i) ﬂw ' mount which requires an exact 3" hole but access to the underside is not

y as the base bly snap fits wto the hole. Clamping the cable expands the
collets and gives a secure fing. Cahie termlnanun is co—amal and this mount 15
recommended for all frequencies including UHF. bly Is. eas\r REVCO'S new
TAPERLOK design has only two I ts for cable i
The whip system interface is a 516" UNF stud which can be used witth a wide range nf
adaptors including the quick release, (The 2107 3" mount uses its own special flush fitti
loading coil instead of a 516" stud).
The 2008X base is Iughh' recommended as t is the easiest to fit and the most versatile. The
cable
W' snap-in mounts may not be surtahle for vemcal or near vertical surfaces when used with
longer whips.
MAGNETIC MOUNTS:- The quickest and easiest temporary mount A major problem wath
magnetic mounts has been their tendency to collect small metallic particles which can ruin
car pantwork. It is almost impossible to completely remove these particles from ordmary
mag-mounts but REVCO have overcome this problem by fitting their mounts with removable
rubber boots which prevent the face of the magnet from becoming permanently con-
taminated. Particles are easily wiped away when the boot is removed from the magnet
REVCO use a specially coated ceramic magnet which minimises the rusting problem usual
associated with ferrous magnets,
Any of the body mounts can be supphed in a magnebc version.
GUTTER MOUNTS:- A clamp assembly that is amached to the vehicle's gutter and is
capable of carrying a body mount Care should be taken when choosing a gutter mount as
maodemn vehicles tend to have a fight plastic moulding poorty attached to a meagre metal
fiange As gutter mounts are fully exposed to the weather, the 2008X base is recommended,
as 1s the Quick Release system which allows the antenna to be removed for safe stowage
BOOT UP MOUNTS:- Ancther quick mount option that may be preferable to the gutter
mount Again the 2005 is top choice as its negligible below-body space requirement can cope
with the restncted room inside the shell of a boot lip maunt.
FIXED STATION ANTENMNAS:- A purpose-made stainless steel bracket, complete with U
bolts, 15 available to convert most of REVCO'S antennas for fixed station use by the addmon
of ground plane elements. Again, the 2005 is The by also ins a co-
axial socket to allow attachment of the feeder. REVCO also has two Schlﬂ'\f designed fixed
staton antennas for VHF - the 2060 and the 2061 with adjustable ground planes (Hi and Lo
band). These are pariculary valuable for emergency use as only one antenna for each band
need to be kept n stock. 2060 covers 120-180MHz and 2061 covers 60-120MHz.

SUNDRIES

2070:- PLI59 to Hinge Adaptor. Allows the popular S0239 socket to be converted to take
any REVCO hinge-whip assembly,

207M.- 3" UNF Male hinge adaptor. Converts the widely used 34 type of CB antenna base.
2072:- 516" UNF Female hinge adaptor. Fits the 2005X base allowing the use of amy hinge
whip assembly.

2073~ Quick release adaptor Fits the 2005X base and mates with 2074,

2074:- Quick release yoke. Fits 2073 or forms part of 2003 base and accepts any hinge whip
assembly.

PLEASE SEND A LARGE S.AE. FOR THE FULL LIST OF
REVCO PRODUCTS

Visit the GAREX stand at mobile Rallies ===
B for special cash-and-carry discounts.

GAREX ELECTRONICS

7 NORVIC ROAD, MARSWORTH, TRING,
HERTS, HP23 4LS

Phone 0296 668684.

Callers by appointment only
Phone now for details of our Goods normally despatched
Interest Free Credit by return

i
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SERVISCOP

SERVISCOPE ELECTRONICS LIMITED

A Trading Division within Electonic Rentals Group plc

EAST STREET, FARNHAM, SURREY
TEL: 0252 722666
Contact: G.P. SKINNER

A SELECTION OF TELEVISION AND
ELECTRONIC COMPONENTS FOR DISPOSAL

68 PF Ceramic Cap

470 PF Pulse Ceramic 12K

PYE 731/728 — Mains Switch

TEC — 8000/8500 Therm Cut Out

GEC - 1040/Therm Cut Out

IN4002

BC308B

BD137

BC307

BAX 13

TAAG61

PHIL 210 — Brightness Knob

PHIL 210 — Volume Knob

TEC 1500 — Brill/on-off Knob

TEC 1500 Earth Strip UHG Tuner
PHIL G8 Focus Control

PHIL G8 UHG Tuner

VRRistor — E299/DC/P348

TEC 1400 Mains Dropper

PHIL 210 Frame Out Put Transformer
PHIL G8 AFC Assembly

PHIL G8 — Vision Selectivity Assembly
PHIL G8 — Vision Gain Assembly
PHIL G8 — Sound Selectivity Assembly
PCF80

PL36

EF184

CATHODE RAY TUBES COLOUR:

A51 — 110X/A51 — 220X
A67 — 120X
A56 — 120X

ALL AT KNOCK DOWN PRICES!
FOR A DETAILED LIST
PLEASE APPLY TO: 0252 722666

Practical Wireless, July 1985
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YOUR ONE SOURCE FOR RADIO

‘I Rn o oy

LIMITED

5, The Street,
Hatfield Peverel,
Chelmsford, Essex

YES! it's true
ARROW became fully
franchised dealers

for TRIO in December
and are now fully
stocked with all the
latests models

INTEREST FREE FINANCE AFPROVED

Yes, you really can spread the cost of your
new rig over 6, 9 or 12 months and
ARROW pays the interest charges for you
Three schemes: 20% deposit, galance
over 6 monthly payments

1/3rd deposit, balance over 9 monthly
payments

50% deposit. balance over 12 monthly
payments

And remember, you pay no more than
the normal RR price!!

Just call us and we will send

agreement for your new gear same day!!!

DEALER

'U‘I'O"ﬁ}w One of the country’s
largest Yaesu stockists
you can see all the
new models at ARROW

YAESU plus get the very

best deals - take
advantage of our
Interest Free Credit or

call us for a really
keen price — Nobody

volt PS300 or the
Cross neadle SWR
bridges. New 2M
RTU/SWR meter, And
some of the best HF
tuning units around

“Bencher” Paddles
stocked and
“Vibroplex”, Hi-
Mound see and try a
key or paddle at the
ARROW shops. BNOS
make some of the
finest British made
PSUs we have seen
and

the Linears are
superb with § year
warranty

AR2001 Receiver
25/500MHz

8 Rotators stocked include the new

does it better!}! ; AUTHORISED
DAIWA produce a i =

marvellous range of ICOM
PSUs — see the variable

IC751, IC745, R71, R70, IC271E,
ICA?IE IC2E, ICAE (CO2E, ICO4E, all
stocked with accessory ranges —
Call us for price

FORIMMEDIATE DESPATCH
phone with your Access, Eurocard,
Mastercharge or Visa number to
0245 ICh ford) 381673 or 381626.
Tele 5 . MG}

THE NAME YOU CAN TRUST FOR PRICE & AFTER SALES SERVICE

Daiwa multi-torque with up to 4
motors possible.

Also the full Daiwa range at
competitive prices, Kenpm from (5
KR2000RC to KR250 inc KR500  Send us an SAE for details of the new TET fid
beams with 40 metre band 11 & the
minibearns with the same gain as fullsize

Elevation type

DEALER
Come and see the new Trix-tower
& at Chelmsford, 30 or 40ft folds down

really low, tilt or wall mounted.
Keen prices

WELZ full range
stocked

Our normal despatch is one or two days (as thousands of
satisfied customers will tell you). Subject to manufacturers
supplies being available. CARRIAGE FREE on all orders of
£300 value and over (UK Mainland only)

Access and Barclaycard accept A w
ed. Save time ~ phone over your

order with your Access or

Barclaycard number Express delivery can be arranged on all
iterns for a total charge of £7.50. Piease phone for details. This
offer apples to UK Mainland only.

N.B The F.O.C. carnage offer does not apply when Express
Delivery is requested.

NEW MODELS - JUST RELEASED

TS940S
Latest Competition
Grade HF Transceiver
TRIO

FRG9600
Latest Allmode
Scanner 60 90MHz
YAESU

Send SAE for full details and a quote for part exchange on your existing rig.

FT709R
Latest 70cm FM
Keyboard Handheld
YAESU

We stock: Trio, Yaesu, Musen, Ilcom,
Sommerkamp, Standard, Mutek,
Datong, Tonna Antennas, Daiwa,
Kenpro, Adonis, Sagant, TET Antenna
Systems, G-Whip, Tono, Tasco
Telereaders, Alinco, Bencher, Tokyo Hi-
Power, Revtec scanners, Vibroplex,
RSGB Books and many other titles
especially RTTY and intercept
frequency books, G4AMH Beams, Oscar
Antennas, Welz, AOR, Microwave
Modules, BNOS Power Units and
Linears, Swedish Keys, Hi-Mound keys
and paddles. Signal Communication
Airband receivers, ICS, Trio Test
Instruments, RKD filters, Wire, Cable,

All mail orders to
ARROW ELECTRONICS LTD

"\‘

—_—
vt

ORDER

BY POST Chelmsford, Essex

5 The Street, Hatfield Peverel,

Coax, Insulators, Trix-tower masts,
Spares and tubes galore

COMPARE THE REST -
THEN COME TO THE BEST

] Scottish customers welcome at

| ARROW ELECTRONICS (SCOTLAND)

| 51 Hyndland Street, Partick,

| Glasgow. Tel: 041-339 6445 ask for
Bill GMDARO.

Hatfield Peverel showrooms which
are just off the A12 trunk road, are
open 3-5pm Mon, Tues, Weds, Fri,
Sat Closed all day Thursdays.
Approach by road via M25 & A12.
By rail to BR Hatfield Peverel (3
mins from shop). We will taxi you
back to rail station with heavy
equipment. Buses from Chelmsford
and Colchester pass the door. Free
parking in our own car park. Local
repeater GB3DA R5. |

is near the Clyde Tunnel and Kelvin
Museum. |
Open six days (closed Sunday)

9-5.30

At ARROW ELECTRONICS
(MIDLANDS) Tel: 0858 62827 you
will find Alan G4TZY who will be
pleased to assist you. Alan lives at
33 Fairway, Market Harborough,
Parking free outside the shop, which | Leics, but please telephone first.

At ARROW ELECTRONICS (WALES)
John Lewis GWBUZL waits to talk
to you in English or Welsh! John is
an expert on Satellite work &
knows all the wrinkles on FT726R
etc.

Tel: 0248 714657

14 Carreg-y-gad

Llanfair-p-g

Anglesey

N. Wales
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Yaesu

FT1HF Transceiver . . .

FT980HF Transceiver .......

SP980 Speaker . ..

FT77 Mobile HF Transceiver ..

FP700PSU

FC700 Tuner

FMU77 FM Board for FT77 ...

GXFT757 HF Transceiver

FC757 Auto AT.U.

FP757HD Heavy Duty PSU . ...

FP757GX Switched Mode PSU ... 172.00
FT290 2m M/Mode Port/Transceiver.. STAR BUY 309.00
FT290 With Mutek front end fitted.. STAR BUY 339.00
MMB11 Mobile Bracket 3.
NC11 Charger

CSC1 Carrying Case

YHA15 2m Helical

YHA44D 70cm Yowave

YM49 Speaker Mike

FT2302m 25w FM

FT73070cm 10w. FM

MMEB15 Mobile Bracket

FT203R NEW 2m H/Held/C/W FNB3

FT209R NEW 2m H/Held/C/W FNB3

FT2082m HHeld ..
FT708 70cmHMHeld . . ..

MMEB10 Mobile Bracket

NC3C Charger

NCB Base/station Charger

PA3 Car Adaptor/Charger

FNB2 Spare Battery Pack .........

YM24A Speaker Mike

FT726R 2m Base Station ..........

430/726 70cm Module for above

FRG7700M As above with memary

MH1B8Hand B008pin mic.........oooiians o
MD 188 Desk 600 8pin mic

MF1A3B Boom mobile mic ...

YH77 Lightweight phones

YH55 Padded phones .

lcom

IC751 HF Transceiver

IC745 HF Transceiver ...

IC730 Mobile HF Transceiver
PS15P.5. Unit .

PS30 Svstemsp s.u. 254

SME Base microphone for 7517745 ...
1C290D 2m 26w M/Mode.

1C290E 10w MiMode Mobile . .
IC271E 2m 25w M/Mode Base Stn. ..
IC271H 100W version of above ...
ICZ5H 2Zm 45w FM ...

IC27E 25W FM mohile

|C45E 70c 10W FM . .

IC47E 25w T0cm FM mobile ... .

ICBU1 B/U Supply for 2545290 .. ... ..

ICR70 General Coverage Receiver
ICR71 General Coverage Receiver
ICO2E 2m HHeld

|C2E 2m H/Held

ML1 2m 10w Linear

|C4E 70cm HHeld

|CO4E 70cm handheld

BC30 Base Charger

HM3 Speaker mic

IC3Carry Case =

ICBP3 Std Battery Pack .

BPS High Power Battery Pack

CP1 Car Charging Lea

DC112v Adaptor

Aerial Rotators

95028 3 core Light Duty

AR40 5 core Madium Duty
KR400 Med/H Duty

KRS500 & core Elevation .
KR400RC 6 core Medium Duty
CD458coreHeavy Duty . ...
KRB00RC B core Heavy Duty
HAM1V 8 core Heavier Duty
T2X 8 core Very Heavy Duty

YAESU FRG 9600
ALL MODE VHF/UHF SCANNER

60 905MHz, Wide and Narrow AM/FM with 5, 10, 124,
25 and 100 steps on FM + 1KH/100Hz AM and 1KHz/
100Hz SSB and much, much more including optional
interface unit for computers and video IF unit for TV
reception. Call or Write.

Call or write now for Prices and Literature

HEIL ACCESSORIES

HEIL HC3 Microphone Element .

HEIL HCS Microphone F.Iementllcam SME’B} i 287
HEIL HM 5 Desk Microphone (300Hz-3KHz) cardmd
fwd 59:00

HEIL MM5 Hand Held M|c with HC3 Capsule
HEIL $S2 SPEAKER.. . see page 10

HEIL EQ300 Mic Equaliser ...

HEIL BM10 80Z HEADSET/BOOM MIC

Camage and VAT included.

YH1 Liweight Mobile H/set-Boom mic 2
SB1PTT Switch Box 208708 ; Hirschman250. ... ... I
SB2 PTT Switch Box 290/790 _ EMOTO - all models POA
FRS01DX LowPass Fiter SWR/POWER METERS
ow 58 Filter
YP150 Wattmeter/Dummy Load 150W \WELZ SP200 1Kw
WELZ SP300 1Kw

NEW MODELS
FRGB800 HF Recewer WELZ SPA00 150w
WELZ SP15M 200w

FRV8800 Convertor 118-175for above .
WELZ SP250 2Kw ...

FT703 70cm H/Held )

FT70970cm HHeld ... . TOYO TM1X 3.5 150MHz 120w ...
FT270R 2m 25W F.M TOYO T430 145/430MHz thru line
watt meter 120w

FT270RH 2m 45W F.M
FT2700R 2m/70cm/25W/25W.. TOYO T435 145/435MHz thru line
watt metar 200w

FRG 9600 60-900Mhz Scanner ..
VAT included. Add £2 per item carriage.

FL 7000 500w HF solid state linear ...
VHF LINEAR AMPLIFIERS

THP HL30V 0 5-3w in 30w out
THP HLB2V 10w in B5w out
THPHL110V 10win 110w out
THP HL160V 10w in 160w out
THP HL160V 25w in 160w out
MML 144/30LS

MML 144/505

MML 144/1005

MML 144/100HS
MML144/100LS .

MML 144/2005

UHF LINEAR AMPLIFIERS

TELEGRAPH ACCESSORIES

Hi Mound Keys

HK 708 Hand Ke'v with base ..

HK 707 Hand Key with base and dust cover
HK 706 Hand Key with base and dust cover
HK 702 Key with marble base and dust cover...
MK 704 Dual lever paddle, no base

MK 705 Dual lever paddle marble base
COK-2 Practice oscillator

KENPRO lambic Electronic Keyer KP100
KENPRO lambic Memory Keyer

Bencher
BY1Squeeze Koy, Black base....
BY2 Squeeze Key, Chrome base ......

Auto CW/RTTY
Tono 9100E .
Tono 9000E Reader!Sender
Tono 550 Reader ..
Tono 5000E. .

VAT inc!udsd. Add £1 carriage per item.
UNADILLA/REYCO

The world's finest Traps precision moulded coil forms,
all stainless hardware, aluminium tube, irridite finish,
absolutely weather proof.

KW 10 resonant at 28.675 { £18.99 inc VAT and Carr

355888
2 Bd.yalz3az
? 228335883

8 B 8838828

PIDIDITID

0oDboDoD

PEEBRRRRR
§.ﬁ

AR 2001
Receiver
25/500 MHz
£339:00 inc var *

add £3:50 carriage

BEBES
38888

KW 15 resonant at 21.275
KW 20 resonant at 14.175

VHF CONVERTERS * StarBuy *

The following frequencies from any HF Receiver.
FRV 7700 A 118-150MHz
B 118-130, 140-150, 50-59MHz
C 140-170MHz
D 118-130, 140-150, 70-80MHz
E 140-150, 150-160, 118-130MHz
F 150-180, 180-170, 118-130MHz
All Models £59.00 inc VAT and Carr

ANTENNA COUPLERS

THPHC2001.8-30MHz 20w pep.
THP HC400L 1.8-30MHz 350w pep
THP HC2000 1.8-30MHz 25w pep

AMTECH 3008 1.8-30MHz 300w pep * sglﬁ

ICOM IC ATS00 AUTOMATIC

ICOM IC AT1000 AUTOMATIC

YAESU FC 757 AUTOMATIC

YAESU FC 102 WARC 2Kw

WELZAC381.8300MHz . 73:95
VAT included. Amtech 3008 1.50 others £6 Securicor.

28

THPHL20U 1 3w in 20w out.
THP HL45U 10w in 45w out
THP HL9OU 10w in 90w out
ALINCOELH250C ..
BN.O.S. complete range also in stock.
VAT included. Add £2 per item carriage.

,§§§§
REJ2888

=y
-

Prices may be subject to change

due to currency fluctuations E&.0E

SAT. 10:00 — 5:00 Goods normally despatched by return.

=]~
SERVICES LTD., 194 NORTHOLT ROAD, SOUTH G

HARROW, MIDDX. HA2 OEN. ENGLAND. (Opp. South Harrow Underground Station) TEL: 01-422 9585, TELEX: 24263
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COMMUNICATIONS

LTD

FOR THE BEST PART-EXCHANGE
& SECOND HAND BARGAINS

383ridgeStreet Earlestown Newton-le-Willows Merseyside WA129BA TEL:092 52 29881

CAST ‘85

At the International Cable and Satellite
Television Exhibition and Conference,
held at the NEC Birmingham in April,
Practical Wireless staff had an unex-
pected visitor to the stand, in the per-
son of Mr John Butcher MP,
Parliamentary Under Secretary of State
for Industry, whose department has the
responsibility for legislation covering
cable and satellite television nationally.
Our photograph shows to the left of
the foreground, Geoff Arnold G3GSR
talking to Mr Butcher and his aide, with
Elaine G4LFM behind the counter.

News

New Catalogue

The latest catalogue from Verospeed
covering May to August 1985 is now
available.

This extensive catalogue of elec-
tronics products lists thousands of
items over hundreds of pages, with the
vast majority illustrated with a
photograph plus technical and price
details.

Readers of Practical Wireless will
find this catalogue most useful as
Verospeed tell us they welcome small
orders, on a cash-with-order basis, and
they accept Access and Visa card
business.

To obtain a free copy of the
catalogue, apply to: Verospeed,
Stansted Road, Boyatt Wood,
Eastleigh, Hants SO5 42Y. Tel: (0703)
644555.

RSGB QSL Bureau

A cry from the heart of G4VAA, QSL
Sub-Manager for the G4VAA-VZZ
series. He has 10000 (yes, ten thou-
sand) unclaimed QSL cards waiting for
stamped addressed envelopes so that
they can be despatched to their rightful
owners, and other sub-managers are in
a similar state. He hates the thought of
throwing the cards away, but storage is
becoming a problem.

So, you RSGB members, let your
series sub-manager have some s.a.e.s
and ease his problems.

Practical Wireless, July 1985

On the Move

MCP Electronics Ltd. has moved to
new premises “just a few steps away”
from the previous address, but offering
much more room for the considerable
degree of expansion that this high
technology stockist and distributor has
experienced over the last couple of
years.

The new address details are: MCP
Electronics Ltd., 26-32 Rosemont
Road, Alperton, Wembley, Middlesex
HAO 4QY. Tel: 01-902 6146.

Ant Antennas

Ant Products, manufacturers of the
well established Silver 70 and Tiger
range of amateur radio antennas have
appointed three major distributors of
their products in the north of England,
they are: Greater Manchester and
Cheshire—Glenbond (Videotel) Ltd.,
25 Stamford Street, Altrincham,
Cheshire WA14 1EX.

South Yorkshire—Alan Hooker, 42
Netherall Road, Doncaster.

North Humberside—Hessle Com-
munications, 4 Boothferry Road, Hes-
sle, Hull.

A catalogue containing detailed in-
formation of the Ant Products Tiger
and Silver 70 range of antennas can be
obtained by sending 50p to cover
postage, to: Ant Products, All Saints
Industrial Estate, Baghill Lane, Pon
tefract, West Yorkshire WF8 2HA. Tel:
f0877) 700949

www americanradiohistorv. com

Mobile Radio Rally

The Elvaston Castle Mobile Radio
Rally, organised by the Nunsfield
House Community Association’s
Amateur Radio Group, will be held on
Sunday, 9 June, starting at 10.00am,
and admission is free.

Elvaston Castle is situated 8km
south-east of Derby on the B5010 and
talk-in will be available on both 144
and 432MHz via the special event sta-
tion GB3ECR. Attractions will include
over 90 trade stands, bring and buy
sale, flea market, with arena events,
demonstrations and children’'s enter-
tainments, plus full on-site catering.

Further details from: Hon. Sec. John
Robson G4PZY, tel: Derby (0332)
767994 or fan Cage G4CTZ tel:
(0332) 799452,

World Radio TV
Handbook 1985

The 39th edition of the World Radio TV
Handbook has recently been published.
Regular users of the handbook, which
would include amateur radio operators,
s.w.l.s, DXers, professional broad-
casters of all categories, students,
researchers and journalists, regard the
handbook as their own personal
‘bible” of the international broadcast-
ing business.

With over 600 pages crammed with
information, the World Radio TV
Handbook 1985 costs £17.95 and is
available through most good book
shops or direct (p&p free) from: Pitman
Publishing, 128 Long Acre, London
WC2E 9AN. Tel: 01-379 7383.

AD Errors

The gremlins unfortunately got at two
Amateur Electronics Ltd advertise-
ments in our June issue. On page 67,
the price of the FT-2700R dual-band
transceiver should have been £558.00
inc. VAT. On page 69, the wrong
photograph was included in the advert
for the FT 270R/RH. Our apologies to
readers and to AE for any confusion
and inconvenience caused.
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LOW-COST
CRYSTAL TESTER

Most constructors will have a box of old crystals which they have acquired
over the years. The problem is usually how to test them quickly and
cheaply. This project will enable you to do just that.

by Martin Michaelis DK 1MM

The circuit used (Fig. 1) is a crystal-controlled Colpitts
oscillator based around transistor Tr1l. This transistor can
be any npn device with F1 higher than 300MHz. This will
allow crystals up to lOOMji-Iz to be checked.

Using a variety of sockets to accommodate different
crystal configurations the crystal under test is shown as
XL1. With switch S1 in the TEST position the crystal
should oscillate and the r.f. output can be checked at SK3.
With S1 in the RES position the crystal is disconnected
from the oscillator and connected to a resistor network
between SK 1 and SK2. In this configuration you can find
out the resonance characteristics of the crystal.

Construction

The unit is built on a simple printed circuit board,
details of which are shown in Figs. 2 and 3. If desired the
circuit could be built on Veroboard as the layout is not
critical.

The completed unit is housed in a small aluminium box
which also carries the meter, controls and crystal sockets.

K1 52
npu T
(I\ I Test -

RE-

Rl . Fym
56 a3k { /2N4I24 £
Res Test L SK3
t 4 s © rf.output
R2 AL C4 D2
56 L. ¢ Hie —
] | “ Crystal Tin in msml ,l I
] =under | v :
! 'J'test i— 10! c5 M
<R3 c2 <'RE ®INRI& TOW ~RT i
21kS S'lb 100 1k 25k
T
1 1 :

lin.
Res Test i § o

22

+9v ov
152' 1:1? Rtwm
-1 ! X

o-'-Ilo 'E%:‘; 01

*components
Resistors
+W 5% carbon film
560 2 R1.2
1kQ2 1 R86
1-5kQ2 1 R3
2:2k02 1 R4
33k 1 R5
Potentiometers

25kQ1lin 1 R7

Capacitors

Disc ceramic
100pF 1 €2
1nF 3 C1.34
0-1uF 1 Cb

Semiconductors
Diodes
1N914 2
Transistors
2N2219 1
or 2N4124

D1,2

Tr1 (see text)

Miscellaneous
BNC coaxial connectors {3); Panel-meter 300pA
fs.d.; Aluminium box 72 x 44 x 140mm; Min.
toggle switch d.p.d.t.; Push-buttan switch s.p.; 9V
battery and connector; Crystal sockets as required;
Printed circuit board.

Readers should have no difficulty in obtaining
components to build this simple project. Several
of our regular advertisers can supply the compo-
nents including a suitable meter and aluminium
box.

Tr?‘-\g}e c1 -C—S” I
- o RE s ec——o» =
~{ R4 i
I :a —RZ }- TR L
a. azines ’ o 3 Ay Gorlch
WRMZQB L L i '_"' R et By e e e
il «_,(L‘“R%bl ' BEGINNERS
Fig. 2 SK2 SK1 Fig. 3 |
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Using the Tester

To find the fundamental frequency of a crystal connect
a frequency counter or suitable receiver to SK 3, switch S1
to TEST and switch on by pushing S2.

The tester can also be used as a frequency marker by
using a known good crystal. The output from SK3 can be
fed into the antenna socket of your receiver to give marker
signals at the fundamental and its harmonics. As an
example a 3-5MHz crystal will give markers at 3-5MHz,
TMHz, 10-5MHz and so on.

To measure the resonance characteristics of a crystal
connect the crystal tester as shown in Fig. 4. The r.f. signal
generator is connected to SK1 while a valve voltmeter
with r.f. probe fitted is connected to SK2. (Of course any
suitable high input impedance meter or oscilloscope can be
substituted for the v.v.m.)

G 1 R4 UELED
|‘ Cryslal | | @
F!E},: under test .'-'-_R3 !
o nm——

]
T = ) . =y =
g Sk + K2 ["‘|—[" 2
ri probe
r.f.signal Crystal tester Valve
generator volimeter
Fig. 4

Sweeping the signal generator frequency slowly up and
down around the fundamental frequency of the crystal be-
ing tested will produce a peak and a null in the output
from SK2. The peak indicates the series resonance of the
crystal while the null shows the parallel resonant fre-
quency. A typical plot of the output obtained is shown in
Fig. 5.

' Parallel
resonance

f2
TH— > f
i1

resonance

v Fig.5 WRM297

References

Radio Communication Handbook RSGB

Radio Amateurs Handbook ARRL

SSB for the Radio Amateur. 4th Edition. ARRL “Surplus
Crystal High Frequency Filters” by W3TLN and “4 Safe
Method for Etching Crystals” by W2IHW

73 Magazine Issue 10 1971 page 55 “A Crystal Tester”
by K6VCI

QORV-Amateur Radio Issue 10 1973 page 555 “Priif and
Mepgeriit fiir Schwingquarze” by DK1MM

"PW RADIO

In response to many requests from our readers we have, at
last, produced two new Radio Program cassettes for the
BBC-B computer, one of which is also suitable for the
Dragon—32.

PW Radio Programs—6 (Side A for BBC—B and Side B
for Dragon—32) contains two useful programs to ease the
calculations involved in circuit design and transmission
line design.

“COAX#A" is a suite of programs, written for the
Dragon-32 by D. R. Coomber GBUYZ and translated for
the BBC-B by G8VFH, which enables you to calculate
the essential parameters of a wide variety of transmission
line configurations, e.g. coaxial, twin wire, square coaxial,
trough line, etc.

“DESIGN#A"” is a translation from an original program
written by S. Baynes G60OUN for the Spectrum. The
program enables you to compute the values of compo-
nents used in tuned-link output stages such as that used in
the PW Dart transmitter.

Dragon—32 users should note that line 350 should be
edited out after loading and this can be simply done by
typing 350 ENTER then RUN ENTER.

PW Radio Programs—7 (BBC-B only) contains five
programs aimed at the operator.

“UNILOC” is a Contest Scoring and Universal

PROGRA

¢ae £ 8ad
(Maidenhead) Locator program written specially for
Practical Wireless by M. J. Richards G4WNC. This
program will enable you to compute a Universal Locator
from the latitude and longitude as well as the distance and
contest score from your QTH.

The remaining four programs were all written by N.
Dilley G8YBT. “DISTANCE” will give you the great
circle distance and bearing between two points defined by
their latitude and longitude. “ATV" provides two different
colour test cards incorporating your callsign. One card is
conventional while the second is a Union flag with callsign
and QTH superimposed.

“LOGBOOK” should be self explanatory.

“SATRACK” is a comprehensive satellite tracking
program. Any satellite, for which the orbital data is
available, can be tracked using this program. Data for
OSCAR 10 is provided with the tape and this can be up-
dated using information published by AMSAT-UK or
Practical Wireless. AMSAT-UK details can be obtained
from 94 Herongate Road, Wanstead Park, London NE12
SEQ
enclosing an s.a.e.

PW Radio Programs—6 and 7 ean be obtained from:
Practical Wireless Cassette Tape Offer, Department
PWCI, ROCHESTER X, Kent ME99 14A. The price per
tape is £3.75 including p&p and VAT.

Practical Wireless, July 1985
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BREDHURST ELECTRONICS MAIL ORDER

HIGH ST, HANDCROSS, W. sx.- - AND RETAIL
(0444) 400786 RI117 6BW [E MON-FRI 9-12.30/1.30-5.00

Bredhursl

electronics

SAT 10.00-4.00p.m.

THE COMMUNICATIONS CENTRE OF THE SOUTH—

HF TRANSCEIVERS

IC-AT100 Auto
AT250 Auto
FC757 Auto
AT230

FC700

C38
FRT7700 Short Wave Listening

R70

R71

R2000

VC10 VHF Converter for R2000
FRT7700 Antenna Tuner

RE00

FRT8800 Gen Cov Rx

SX200N

AR2001 25-500MHz

ATC720 Handheld Airband
RX40 Handheld 141-179MHz

2M FM TRANSCEIVERS

TM201A 25W Mobile
IC27E 25W Mobile
FTZ70R 25W Mabile
TR2500 Handheld

Multi 725X 25W Mobile
FT209R (FNB3)

IC2E Handheld

ICOZE Handheld

TS780 2M and 70cm base
FT726R 2m fitted (70cm
optional) base

TS711E 2M base station
IC271E 25W base

IC290D 25W Mobile
TR9130 25W Mobile
FT290R Portable

TW4000A Mobile 2M/70cm
TM4D1A 12W Mobile
TR3500 Handheld

IC4E Handheld

ICO4E Handheld

TS-811E Base

Straight Key

"deluxe” straight key
"deluxe” Brass key
Squeeze paddle
Practice Oscillator
Electronic keyer

Datong Morse tutor
Morsetalker morse tutor
Brass Key on slate
Datong morse keyboard

SPEAKERS

SP230 (TSB30, 530)
SP430 (TS4301)
SP120 (TS130, 120)
SP102 (FT102}

SPA0 Mobile speaker
SP55 Mobile speaker

ANTENNA BITS

HI-Q Balun 1.1 5kwW pep

7-1MHz RAL-TRAPS — Epoxy — pair

Self Amalgamating Tape 10m x 25mm

T-piece polyprop Dipole centre

Polyprop Strain Insulators

Small ceramic Egg Insulators

Large ceramic Egg Insulators

76 ohm Twin Feeder — light duty per metre

300 ohm Twin Feeder per metre

UR67 Low loss coax — 50 ochm  per metre

UR76 50 ohm coax — dia Smm  per metre

UR70 70 ohm coax per metre

4mm Polyester Guy Rope, strength 400kg
par metre

50 metres 16 swg hardrawn copper

WELZ SWR-POWER METER

SP15M SWR-Power HF/2ZM 200W 49.00
SP45M SWR-Power 2M/70cm 100W 69.00
SP250M  SWR-Power HF 2kW 65.00
SP350M  SWR-Power HF/2ZM/70cm 200W  79.00

COAXIAL SWITCHES

2 Way Diecast SO239 (500MHz) 14.95
2 Way Diecast N plug {500MHz) 19.50
2 Way Welz 50239 (S00MHz) i

2 Way Welz N plugs (900MHz)

3 Way S0239 sockets

3 Way N sockets

83 2RBRLIALBLERR

TRIO TL922 LINEAR £1150.00 NEW AKD WAVEMETER (VHF) £24.95 METEOR 600 FREQUENCY COUNTER £145.00
GOODS NORMALLY DESPATCHED WITHIN 24 HRS. — PRICES CORRECT AT TIME OF GOING TO PRESS — E&OE

R WITHERS
COMMUNICATIONS

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 0BS (QUINTON, BIRMINGHAM)
Tel: 021-421 8201/2 (24 HR ANSWERPHONE)

BUY BRITISH FROM R.W.C.
CRG#COM oﬁ’ﬂ-ff&d FULL RANGE OF YAESU,

ICOM, TRIO ETC.
SOME AT PRE-INCREASE
Made to measure R.F. amplifiers — off the peg! For the first time a choice of
linear or class ‘¢’ designed to match your hand-held or portable radio

PRICES. PHONE FOR
RP™ 10FM CORNER

LATEST STOCK LEVELS

THE <
INPUTS FACTORY HAVE APPOINTED
AMAZING * r
MULTI-P6 + 10 WATT ALLAMPS. Bfffions rontise  WEVE DONE T 10FM FROM
C)A pride el FoR 188 OVER 90% OF LEGAL FM CB's

* ALL UNITS HAVE RF
RELAY CHANGEOVER +

MOBILE VHF-UHF

* MODS ANY CB WITH THE SANYO LC17136

OR 7137 SYNTH. CHIP TO TEN MTRS FM
M ANTENNA A E e INCLUDING REPEATER SHIFT.  peal
VALUE FOR
i i i FULL 12 MONTH PARTS MEASURES ONLY 52" %4
Acriamen Jor Tn HQiquaky " AND LABOUR WARRANTY. R LIIIEND | Coupie 10 INSTALL - REQUIRES
rugged engineering, 6 modes * STATUS LEDs. JUST A SOLDERING IRON, ™
of operation, on or off the UHF UNITS (430-440MHz SIGNAL SOURCE PLUS . g&.
vehicle. (Free Space Design) ORDER CODE SIMPLE TEST GEAR.
L 25W FMICW V25F ) ONLY EIGHT WIRES
British designed and made by 15W FM/ICW/SSB/AM VielL X TO SOLDER.
A.R.M. Antennas. 1S ENCW VisE ! * EVERY BOARD AN BE e
‘ : VHF UNITS (144-149MHz) FACTORY FROM A PROVEN
Basic Package £34.50 + £2.50 - ORDER (0D i3 ' DESIGN BY BILL SPARKS
p&p' Complete Package P chwwrssa.fm v3sL t5050 GBFBX AND COLIN HORRIBIN G3SBI
£39.25 + £2.50 p&p. Includes i Vi FRa  * %L%A&ggﬁw £17.50 + £1.00 p&p. Also for
Colinear Element 15 FMICW VISF £3950 % COVERS 29.3-29.690MHz on most CB sets — somy not
e i
oshiba or Mitsu- * SUIT. Al D, CYBERNET, BINATONE,
STILL AVAILABLE bishi RF power IF YOU REQUIRE A LOWE TX40, COLT, PLANET, COLT, LCL, FIDELITY,

DRIVE LEVEL OTHER

modules as used in COBRA, HARRIER, MIDLAND, MUSTANG, UNIDEN +

The Lowe TX40G on 10
metres FM h)?ftith repeater
shift.

ONLY £52.50 + £2.50 p&p
WHILE STOCKS LAST

all new VHF/UHF

" Quality British
construction.
Real Value for money. TO R. WITHERS COMMS.

THAN 1-3 WATTS
PLEASE STATE AT TIME
OF ORDERING. .

CARDS. PLEASE MAKE
CHEQUES PAYABLE

* NOTE: WE CAN FIT THE BOARD FOR £19.50 PLUS

DOZENS MORE.

BOARD, BUT ENCOURAGE YOU TO FIT IT YOURSELF.
MAIL ORDER - PLEASE INCLUDE £1 FOR POST/PACKING
+ ALLOW 7-10 DAYS FOR DELIVERY. TWO OR MORE -
POST FREE. BOTH PRODUCTS COPYRIGHT FBX-RWC
1984. PATENT APPLIED FOR. SHOP CALLERS WELCOME.
LATE NIGHTS THURS + FRI TILL 7. AC

WELCOME.

PLEASE TELEPHONE FOR FULL STOCK AND SEC. HAND LIST — MANY BARGAIN PRICED PRODUCTS AVAILABLE
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Having now examined satellites and their capabilities
this concluding part provides guidelines for the would-
be receiver constructor

Home-brew Trade-offs

While we have accepted a 12-5dB c¢/n for home use,
commercial users, cable TV and (re-)broadcasters will de-
mand higher video s/n, plus protection from rain fades,
and may well specify clear weather ¢/n of 14 to 18dB with
allowances for transponder end-of-life, antenna pointing
error, and so on. These extra margins can soon add 6 or
8dB to the required G/T, demanding antennas in excess of
the 3 metre size.

In contrast, the experimenter will want to see some kind
of results with whatever antenna and noise figure are
available to him. A home-brew waveguide mixer, using
1970s amateur 10GHz plumbing technology (Gunn or
fe.t. dielectric resonator oscillator, single-ended d.s.b.
Schottky diode mixer in WG 16) may be pushed to deliver
a 10dB noise figure, and a surplus 1-2 metre dish with
waveguide horn feed might achieve 50 per cent efficiency,
giving a gain of 40dBi at 11.-5GHz. The resulting G/T at
some 5:9dB/K is 12dB shy of the value we have suggested
for good picture quality, and at 0-5dB c.n.r. it will be dif-
ficult to resolve a picture at all behind the noise. But by
narrowing the i.f. bandwidth it is possible to recover some
of the missing information.

The use of pre-emphasis in f.m. TV means that, while
deviation may be defined as 25MHz peak-to-peak, the
low-frequency components of the video signal shift the
carrier by only +3MHz or so. Reducing bandwidth to as
little as 6MHz can deliver a recognisable picture where
previously there seemed to be only noise. A 0-5dB ¢/nin a
32MHz band becomes 7-8dB in 6MHz. Of course, all
sound and colour subcarrier information is lost, and the
gross truncation of bandwidth results in noise around ver
tical transitions and fine detail in the picture, but at least a
picture can be seen. For a given carrier to noise density
(c/n per unit bandwidth), a compromise would be chosen
somewhere between these limits. My own experiments in
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Satellite TV-
The Ultimate DX

Part 3 by Stephen J. Birkill* GRAKQ
The Satellites and Programmes

the mid-70s used this technique to resolve with a 2-4 metre
dish 4GHz INTELSAT signals intended for the 30 metre
Standard A earth stations. A phase locked loop
demodulator, operated with variable (below limiting) input
level, gave effectively a continuously variable i.f.
bandwidth in which to optimise ¢/n.

Suggestions for the Constructor

I feel PW readers will be a little closer to state-of-the-art
than this, however. The ubiquitous Mitsubishi doppler os-
cillator/mixer module may be used as a front-end but with
NEC and Mitsubishi GaAs f.e.t.s. of 2 to 3dB noise figure
now available through amateur sources (the quieter ones
are still rather expensive though), microstrip construction
on low-loss ptfe board (such as Duroid) seems the obvious
way to go. Achieving optimum performance over the full
750MHz band with the experimenter’s limited access to
microwave instrumentation may be a problem, but overall
noise figures below 4dB should be well within reach, Tak-
ing into account antenna noise, a reduction of noise figure
from 10dB to 3-5dB means a sensitivity improvement of
8:5dB (not 6-5dB—work it out), and the old 1-2 metre
system is by then beginning to look quite presentable,
delivering a ¢/n of 9-5dB on the ECS programme services.

The if. amplification, filtering and demodulation
methods employed will depend upon your choice of
second i.f. At u.h.f. a comb-line or interdigital filter can be
used; at v.h.f. a lumped-constant filter of four or five ele-
ments will be necessary. Bandwidth of 25 to 30MHz is a
good value to start with, if c/n performance is expected to
be marginal. It is even possible to operate a p.ll
demodulator without i.f. filtering, by careful control of the
loop’s drive level.

The baseband circuitry need not deter those experimen-
ters unfamiliar with video techniques. The NE564 p.Ll. i.c.
can be made to function as a wideband f.m. TV
demodulator in the lower v.h.f. range (say 30 to 70MHz),
as can several quadrature-type f.m. i.c.s—circuits have
been published in CQ-TV, Television and other sources.

* Mr Birkill is Technical Director, Sateltite TV Antenna Systems Ltd,
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Plessey Semiconductors recently started produc- q| Su45Z |, 330 2=
tion of the SL1452 wideband linear f.m. detector in —| |
for Satellite TV. This provides i.f. (300-1000MHz) R & !
processing down to video and has a typical input Gl e
sensitivity of 5mV r.m.s. The external quadrature PP T
demodulator component network between pins 2 o
and 3 is selected for desired centre frequency
bandwidth taken off the output of the video demodulator, prior to any
low-pass filtering.

Don’t attempt slope detection with an a.m. receiver ‘
without prior filtering and effective limiting—results will
be disappointing. Video amplification requires only two or
three transistors, or the NE592/uA733 may be used. A ‘
simple diode/capacitor d.c. restoration network will func-
tion as an adequate clamp, and sound subcarriers are most
conveniently handled by tuneable upconversion to
10-7MHz, followed by an f.m. radio type of
i.f./discriminator module. Remember the subcarriers are

Olympus, the joint EBU/Dutch TV pan-European
channel, will operate via ECS F1 transponder 3. |
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Finding the satellite should not be difficult. A home-
made inclinometer (plumb-line and protractor) enables the
antenna’s elevation angle to be set with sufficient initial ac-
curacy (+0-5°). The dish is then swept slowly in azimuth
while the receiver is tuned, until signals appear. ECS F1 is
powered full time with signals on both polarisations, and is
ideal for system alignment. Having acquired the satellite,
careful tweaking of azimuth, elevation and polarisation
angle will bring the signals steeply out of the noise. The
real problem comes when the family gets hooked on Music
Box or movie channels, and commandeers the terminal!

The Legal Aspect

At the time of writing (March), the extent of the
proposed liberalisation is unclear, and a licence may or
may not be available and/or necessary. Even with a legal
framework in place to permit SMATV or QDBS reception
from fixed-service (non-broadcast) satellites, the use
(reception) of a programme service without the program-
mer’s permission, even for no commercial gain, would
constitute signal piracy or “theft of service”. Permission to
receive may be general, in the case of a service supported
by advertising, or specific on payment of a subscription
fee. It is inevitable that, in the course of time, the pay-
programme providers will find it necessary to introduce
scrambling (or some other security measure) in
order to control access to their services and protect their
revenue. o
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& S FRG-9600

/ VHF/UHF COMMUNICATIONS RECEIVER
.

Y_aESU
Amateur Electronics Ltd.

FREEPOST
Birmingham B8 1BR

The FRG-9600 is an all mode scanning receiver that provides features never offered before, coveringg 60 through 905 MHz
continuously, wvith 100 keypad programmable memory channels.

FM wide, FM rarrow and AM wide and narrow, SSB (single sideband) reception up to 460MHz, and the new ACSB mode.
Seven tuning/s<anning rates between 100Hz and 100kHz assure fast and efficient scanning while still per mmitting easy tuning or
narrowband signals.

Scanning system allows either full or limited {(keypad programmed) band scanning memory channe:l scanning, with auto
resume. Carrier sensing scan stop, audio scan stop sensing is also selectable to avoid stopping on s nactive “carrier-only”
channels. Scarning steps are selectable, indicated on the front panel display. Signal strength is indicated by a two-colour
graphic S-meter. A 24-hour clock/timer recorder output automatic power on/off switching and recor ding Multiplexed (FM
wide) output, AF and RF mute and other control signals for maximum expansion potential.

The Yaesu CAT System provides a direct control link to the cpu allowing operators with personal comy puters to add virtually
unlimited customized control functions.

12 VDC, using the optional PA-4B/C AC adapter from the AC line.

An optional Video IF Unit is available for reception of TV pictures (NTSC format) on a video monitor.

£475 -00 inc. VAT

Main | rter annd distributor |
b oy AMATEUR H‘E Al ool ™ Rock Road
Telephone 021-327 1497/6313 ELECI'RONICS LIMrTED Birmingham B8 3HX

Telex 334312 Perlec G

DRAE Siow Sgap TR.ANSCEIVER

Sl A N Send and receive pictures from all over the
= 5 -~ B world and see the SHUTTLE in action.

\-::"
Simply connect between your rig and a TV camera to transmit Slow Scan pictures. The SSTV Receiver
needs only a monitor (or television) to decode and display pictures from your receiver

@ Simple to use, connect up, switch on and go! send for
@ Full 16 Grey Shades. further information
@ Available as a Transceiver or a Receiver that can be

upgraded at a later date.

24A PSU £125.00 SSTV TRANSCEIVER  £310.00
12A PSU £86.50 SSTV RECEIVER £189.00
6A PSU £63.00 SSTV TX MODULE £128.00
4A PSU £40.50 VHF WAVEMETER £27.50
3 WAY SWITCH 580239} £15.40 MORSE TUTOR £52.00
3 WAY SWITCH (N Type) £19.90 2 METRE PRESET ATU £14.50

DAVTREND LTD. Sanderson Centre, Lees Lane, BRITISH
Gosport, Hampshire PO12 3UL Telephone 0705 520141 mADE
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LITTLE av0o LARGE

Little in Size, Large in Output

The New 2m Mobile
50W

Linear

W4 MM SOMTT
. UMEAR  AMPLFIER

== from B.N.O.S.

. O

FREQUENCY RANGE:  144-148 MHz

OUTPUT POWER: 50 W RMS 0.5dB
POWER REQUIREMENTS:13.8V dc, 5.5A 15%
PRE-AMP GAIN: typically 12 dB

RX NOISE FACTOR: Better than 1.5 dB
CONNECTORS: BNC Sockets
OVERALL SIZE: 178 x 122 x 48 mm

The 3 Watt input LP144-3-50 and 10 Watt input LP144-10-50 retail for only £108 including VAT.

{B N o s. B.N.0.S. ELECTRONICS LTD. DEPT PW,
- -
ELECTRONICS

® ORDERS UNDER £10 PLEASE ADD 75p POST & PACKING
® POSTAGE FREE ON ORDERS OVER £10
@ SECURICOR DELIVERY AVAILABLE AT £4 PER ORDER

BIGODS HALL, GREAT DUNMOW,
ESSEX CMS 3BE. TEL (0371) 4677

COMMUNICATION HALBAR AERIALS it
Erect with confidence aerials made in Bedford by HALBAR.

OSCAR 10. 70cm uplink package: 9
element crossed yagi, circular polar-
ization hamess and 2 to 1 power
Spller i e £50.00
NOAA or UoSAT Tumstie aerial
with circular polarization harness

_RECEIVER _

Aenals for:

2m. 5elyag £1450 £22,00 (state which).
I S5elcross. £19.00

7elyagi.... ... v £18.00 i
;e:cmss " 22?% 70cm. gg:;:g: - £8.

elyagi.........ccooevvvinnnn.. €21 4 sy
9elcross................ £31.00 ?59:3?'%&"" g;g
pEeviadp 200 Colinbas 7. '£23.00
QDdoublequad ........ ......£19.00 23cm 13quad 160Bi. £20.00
QDXQD+yagi . £26.00 qua foeaiing £20
Colinear 5dBi................. £19.00

uniden MODEL CR-2021

A compact communications receiver with full
professional specifications and facilities.

[JFULL FREQUENCEY COVERAGE OF 150KHz to
29.999MHz and 78 to 108 MHz .
CIMAXIMUM SENSITIVITY ON AM/SSB/CW, also FM, with

NARROW/WIDE FILTER.

[JMEMORY FOR ANY 6 AM/SSB and 6 FM .
FREQUENCIES, plis AUTOMATIC SCANNING —
BETWEEN ANY TWO FREQUENCIES. L

[JKEYBOARD ENTRY OF FREQUENCY SHOWN ON LCD e 5 il

m&%ﬁbﬂ. SOCKETS FOR AERIAL, EARTH, HEADPHONES L ; Al [T

ALL PRICES INCLUDE P&P AND VAT.
BARCLAYCARD. LARGE SAE FOR SPECIFICATION LISTS.

@ *"@L 0 a‘@L 5 t’@ =5
Iw LERT NI NS )
DELTA YAGI for 934 The DELTA YAGI is designed for the

DTY934 934MHz (32cms) band, and NOT an
adapted T.V. aerial.

UDSPEAKER.
(] OFERATION FROM INTERNAL BATTERIES, 12V DC, or

240V AC.
[JONLY £189.75 inc VAT and P&P.
Plgase allow 7—14 deys for delivery

LECMAR ELECTRONICS

is Yard, Cowes, Isle of Wight
Vectis Tel: (0983) 293996

DEALER ENQUIRIES INVITED BARCLAYCARD ACCESS

DTY £54.00
The DELTA TWIN YAGI s a pair of
D.Y. 934 yag arrays coupled by OUR
co-phasing unit.
D.T.Y. aenal comes complete with
co-phasing unit, spacing arms, and a
clamp to fit up to a 2in mast.

, Termination of the D.T.Y. 1s to an "“N"

socket.

b
X 1,li_“:; e
'JT’.‘r'ﬁdl
.r"r" "
(I

D.Y. £20,00
D.Y. aerial comes complete with
stand off arm and clamp to fit up to a
2in mast.
The DELTA FOUR (not shown) is
four bayed and stacked DY18's, with
phasing UNIT 4",

Price complete is £100.
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COMMUNICATIONSYLTD

FOR YAESU, ICOM
AND TRIO-KENWOOD

38BridgeStreet Earlestown Newton- le Willows Merseyside WA129BA TEL:092 52 29881 |

e e sy S b

Queen’'s Award for BT

British Telecom Research Laboratories’
work on optical fibres has won the
Queen's Award for Technological
Achievement.

The award recognises the develop-
ment of singlemode optical fibres used
in telecommunications. The fibres are
more efficient, require fewer amplifiers
along the route and reduce the cost of
modernising the UK long distance
network.

Telecom's optical fibres are
produced in its research laboratories at
Martlesham Heath, Suffolk, and the
photograph shows the part of the
process where the chemical in-
gredients are passed through a vacuum

-l
Lo S Ol s

in the hollow of a super-heated tube of
silica wherein thin layers of the purest
optical glass are gradually built up.

Nice one, BT!

Golden Jubilee Award

To celebrate its Golden Jubilee in
1985, the Ipswich Radio Club, in
association with the Ipswich Borough
Council and Arrow Electronics, will pre-
sent a special Award Certificate signed
by the President of the Club and the
Mavyor of Ipswich for contacts made
during 1985 with Ipswich Club mem-
bers and stations in the County of Suf-
folk.

Basically, only contacts made during
1985 will count for the Award, made
on any amateur band by any mode of
transmission, with contacts on bands
above 1296MHz counting as double.
The Award is also available to s.w.l.s.

For full details of the Award rules,
send an sae to: Alan Owen G4HMF,
102 Constable Road, Ipswich IP4 2 XA.

Radio Book Source

Interbooks, is a new UK company for-
med by Interproduct Ltd. to deal solely
with the importation and marketing of
books for the amateur radio operator
and shortwave listener, and also  to
supply the trade.

The books come principally from
Europe and the USA that are not nor-
mally available in UK book shops —
many titles are included on their list.
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The company has sole importation
rights for Michiel Schaay's books,
which include Shortwave Facsimile
Frequency Guide and Maritime Radio
Handbook. They are also marketing
Joerg Klinenfuss's Guide to Utility Sta-
tions 1985 and his other publications.

New titles are being added all the
time so, to be put on their mailing list
or to obtain a copy of their free
catalogue, contact: fnterbooks,
Stanley, Perth PH1 4QQ Tel: Stanley
(073882) 575.

Shop News

An announcement made recently by
Amateur Radio Exchange and Amateur
Electronics Ltd., confirms that Amateur
Electronics Ltd. of Birmingham has
purchased the lease and goodwill of
the shop occupied by Amateur Radio
Exchange of London. Amateur Radio
Exchange of London will continue to
operate under the ownership of
Amateur Electronics Ltd. of Bir-
mingham, but both Bernie and Brenda
will be available to Amateur Electronics
Ltd. on a consultancy basis for con-
tinuity of the London business for a
limited period.

Customers who frequent the London
Shop can be assured that Amateur
Electronics Ltd. will continue to offer
the same policies adopted by the
previous owners, offering good service
and a friendly welcome to all callers.

This sale, of lease and goodwill, is
for the London shop only and the
Northern branch of A R.E. will continue
under the ownership of both Bernie
and Brenda as before, managed by
Peter Roberts G4KKN and will trade
as A.R.E. Communications. Under this
banner they will continue to exhibit at
rallies and exhibitions throughout the
UK and both Bernie and Brenda will
attend at as many as possible

Morse Tests at Rallies

Depending on where you live, and if
you are intending to upgrade your
licence to class A, you will probably
find that the growing facility of Morse
Test stations at local rallies very useful.

At the following rallies the facility
will be available: Elvaston Castle (it
may be too late to book this one)—9
June; Longleat—30 June; Brighton—
14 July; Welsh Convention at
Blackwood—6 October; and the
Leicester Exhibition—25/26 October

Further details should be obtained
from the rally organisers or from: Mr.
Gavin Williams, BT/ Radio Station,
Worston Lane, Highbridge, Somerset
TAS 3JY

wWWwW americanradiohistorv com

Class B CW Permit

At the time of writing this piece (mid-
April), over 6000 applications for
“Notice of Variation” to the Class B
licence, which allows c.w. operation
over permitted bands, have now been
processed by the RSGB.

This year-long experiment ends on
31 March 1986, however, Class B
licence holders who have not vyet
applied, may make an application at
any time, albeit the closing date for the
experiment will remain the same.

To obtain the “Notice of Variation”,
simply send details of name, address
and callsign. enclosing two 17p
stamps to: ASGB, Lambda House,
Cranborne Road, Potters Bar, Herts.
ENG6 3JN.
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Dual Bander
FT-270RH y

AUTHORISED
Yy

/ YAESU
W/

FREEPOST — 7
MAIL ORDERS 0
ENQUIRIES i

D

Amateur Electronics Ltd.
FREEPOST .
Birmingham B8 1BR £59900 inc. VAT

ET-2700R 2M and 70cm Dual Bander. True full duplex cross band waorking. Dual receiver front ends, local

synthesisers, IF's and Tx RF stages. Two 4-bit microprocessors. Ten memories. Programme mem scanning.

Reverse repeater. Priority function. 25W continuous either band. Full duplex or simplex. Distinctive graphical two
colour PO/S meter. Optional voice synthesiser.

Main Importer and distributor
Yaesu Musen HMHT-EUR HB i}g’:ﬁg?m Rtk Road
Telephone 021-327 1497/6313

T e o >'* ELECTRONICS

LIMITED Birmingham B8 3HX
HIGH PERFORMANCE
-STOCK
FREQUENCY COUNTERS  roureussuy DELIVERY
LOW COST
The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere.

* Measunng typically 2Hz ~ 1.2GHz * Low Pass Filter

*  Sensitivity <50mV at 1GHz * Battery or Mains

* Setabihty 0.5ppm * Factory Calibrated

* High Accuracy * 1-Year Guarantee

* 3 Gate Times + 0.5 easytoread L E.D. Display
PRICES (Inc. adaptoricharger, P & P and VAT) NO:\'C"XVS”-S::&:T“
METEOR 100 (100MHz} £116.72 Illustr.at;ad. c;:ulcm: brochure
METEOR 600 |600MHz) £147.77 with technical specification

METEOR 1000 {1GHz) and prices available on request.

- . Ives
| /] Designed and BLACK STAR LTD (DEPT. P.W.), 4 Stephenson Road, St ]
manufactured Black*—Sfar Huntingdon, Cambs. PE17 4EB, England.
in Britain. Tel: (0480) 62440 Telex: 32339

TONO FORRITY. 5000

From the famous TONO stable comes the new THETA — 5000E now ready to
send and receive AMTOR as well as CW, RTTY, and ASCII.

Fealtures include:- 5" high resolution monitor displaying 400chr. x 16 lines
x 2 pages, ARQ/FEC, time clock, Selcal (Selective calling), high speed RTTY
demodulator — up to 300 bauds (600 baud using TTL level); 3 shifts (170,425 and 850
Hz) and two tones (2125 and 1275 Hz). manual or automatic Tx/Rx, Battery back-up
memary (72 chars x 7 channels and 24 chars x 5 channels), type ahead correctable
buffer memory; Morse code 5 — 100 wpm (variable weights) + autotrack on receive;

CW practice feature with random generator; Automatic CR/LF with wrap around

display; Automatic letters code insertion; Printer interface, Bargraph LED meter

for tuning; TOR A, B and L —the list goes onand on . Power requirements

by the way are AC: mains of 13,89 0. i:l:} IC OM
Thanet Electronics Ltd

143 Reculver Road, Herne Bay, Kent, Tel(0227) 363859/363850
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Reporting the strength of a received
radio signal is often of interest, to let
the distant station know how well he's
getting out, or simply as part of a con-
tinuing reception record, for example.
Commercial operators use a 5-point
scale, laid down in the Q-code "QSA™:

0SA1: Scarcely perceptible
0SA2: Weak

OSA3: Fairly good

(15A4: Good

QSA5: Very good

Note that this is a subjective scale, in
other words it depends on the
operator's judgement, not on reading
an indication on a meter scale.

Radio amateurs use a 9-point scale,
the familiar S-rating, which has also
been adopted by the CB fraternity who
for some reason call S-points
“pounds”. Again, there is a subjective
scale, though with nine grades it is
always difficult to judge which one any
particular signal warrants.

S1: Faint, signals barely perceptible
S2: Very weak signals

§3: Weak signals

S4: Fair signals

$5: Fairly good signals

S6: Good signals

S7: Moderately strong signals

S8: Strong signals

S9: Extremely strong signals

Most receivers and rigs intended for
amateur use incorporate an S-meter,
calibrated from 1 to 9 and then in
decibels over S9, usually spoken of as
"S9 plus 20" or "20 over 9" if the
meter indicates S9 + 20dB, for ex-
ample. But what does S9 mean in
microvolts of signal?

Over 40 years ago, several receiver
manufacturers tried to get a standard
adopted, in which S9 represented
50uV at the antenna socket, and from
one S-point to the next was a change
in level of 6dB. It didn't catch on,
probably because it is very expensive
to design a metering circuit which is
anywhere near accurate across several
frequency bands, or from one receiver
to another, even of the same model.
The S-meter is normally driven from
the receiver a.g.c. line, and the voltage
level there will depend not only on the
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strength of the incoming signal but
also on tuned-circuit alignment and
tracking, component tolerances, tran-
sistor or valve gain, etc. And on
whether you've turned the r.f/i.f. gain
control to maximum!

Then in 1981, a similar scale was
adopted as a Recommendation at the
Region 1 Conference of the Inter-
national Amateur Radio Union (IARU).
Figures for S9 were 50uV for frequen-
cies up to 30MHz and 5uV above
30MHz, though the now-fashionable
method of specifying the signal level in
decibels relative to a power of 1 milli-
watt (in an impedance of 50 ohms)
was used. A potential difference of
50uV across 5002 produces a power of
73dB below a milliwatt, which ab-
breviates to - 73dBm. For v.h.f. and
above, the buV figure across 500
represents —93dBm. The interval bet-
ween S-points on the IARU scale is
again 6dB. The table shows signal
levels corresponding to signal
strengths from S1 to S9 +40dB,
calculated on this basis for frequencies
below 30MHz. For the higher frequen-
cies, add —20dB to each figure in the
dBm column and divide each figure in
the voltage column by 10.

The Acid Test

How do modern receivers and
transceivers measure up against this
standard? Is there really any point (par-
don the pun) in the heated arguments
on S-meter readings one hears over
the air or at the local radio club? To get
some idea, I've looked back through
the reviews of h.f. equipment that
we've published in the past few years,
and produced the graphs shown here
from the lab test results. The first set of
graphs is for S-meter readings plotted
against signal strength, all at a fre-
quency around 14.1MHz. The second
set shows the variation in signal
strength required to achieve an S9
reading on each h.f. amateur band. In
each case, the solid straight line is the
IARU standard, and the dots are the
results for that particular piece of
equipment.

I must stress that each graph gives
the results of tests on one sample only

WWW americanradiohistorv com
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of the model quoted. We don’t often
get the opportunity to test more than
one of each model, but where we have
done, I've found the results vary quite a
lot from one to another where amateur
equipment is concerned. Comparing
results of test measurements which
have been published in other
magazines generally supports this feel-
ing. On the other hand CB rigs, which
we usually test in pairs, have proved
remarkably consistent for different
samples of the same model.
Presumably this is because the whole
circuit design is for one frequency band
only—a very much easier job.

If you've got one of the receivers or
transceivers covered in the graphs,
please don't believe that you can
apply our figures as a calibration curve
for your set, and don't write to me say-
ing our figures are all wrong if you've
been able to check your S-meter
calibration with an accurate signal
generator. The figures aren’t wrong,
they're just different.

Factor Fiction?

Well, you can form your own opinion
from the graphs, remembering that
each 6dB between a dot and the IARU
standard line means an error of one S-
point in the reading. When you con-
sider the proportion of the price of each
equipment that must be devoted to the
S-meter circuitry, | don’t think they're
too outrageous. The Shimizu SS-1058

S HF bands
dBm (V over 50 ohm)
9 +40dB —33  (5mV)
+30d8 —43  (1.6mV)
+20dB 53 (500uV)
+10dB 63 (160uV)
9 73 (50uV)
8 —79 (25uV)
7 85 (12-6uV)
6 -91  (6:3uV)
L] —87  (3-2uV)
4 —-103  (1-6uV)
3 109 (0-8uv)
2 115 (0-4pV)
i 121 (D-21pV)

27
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+30 +40
S-meter

is a part-kit transceiver which I built,
and the S-meter calibration control
was set up on the basis that a signal
that | judged subjectively to be an S1
just didn’t move the meter needle off
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the stop, but anything stronger did.
Hence it's rather different to the
remainder.

An S-meter is a useful'instrument for
comparative reports on equipment
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input level required to produce the
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changes, antenna adjustments, etc.,
assuming that propagation conditions
are constant over the path from
transmitter to receiver. There's no point
though in trying to read more accuracy
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into the meter indications than is really
there.

Greater accuracy needs at the very
least a properly calibrated r.f at-
tenuator, which can be adjusted to
return the meter needle to the same
reading after each change in incoming
signal level. The amount of the change
is calculated from the alteration re-
quired in attenuation. This way, any
non-linearity in the S-meter has no ef-
fect on the accuracy of the results.

A more sophisticated method re-
quires a calibrated signal generator,
tuned to the incoming signal fre-
quency, which can be connected to the
receiver antenna terminal in place of
that signal and adjusted in level to give
the same S-meter reading. Then, signal
generator output level equals incoming
signal level.

Or, of course, if you have a few thou-
sand pounds to spare, you could
always buy a proper measuring
receiver, but that's another story! ®
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Part 5 by Allan Latham G8CMQ

Having stated in Part 4 that triplers should be con-
sidered obsolete | offer this month some practical
advice for the would-be constructor.

Video and Sound Processing

Whichever method you use to generate r.f. you will
need to do something with the video and sound before it
gets to the free-running oscillator. The video needs pre-
emphasis. The usual pre emphasis filter network at-
tenuates the lower frequencies so you will need some video
gain before the filter. The sound stage usually consists of
an op-amp to amplify the microphone signal, an audio pre-
emphasis network and a 6MHz oscillator, frequency
modulated by the sound. Because wideband f.m. sound is
used this is a free-running oscillator. The video and sound
sub carrier are both applied to the oscillator (at 430MHz
or 1-3GHz depending on the method you use). Care must
be taken to get the levels of video and sound right. Too
little 6MHz and you will need a P5 picture before sound
can be heard—too much and sound/chroma beats will
spoil the picture due to the interaction between the 6MHz
and the 4-43MHz colour sub carrier.

Refinements

On the tripling side it is possible to start at 430MHz
and triple at a low level, e.g. 100mW and then amplify at
1.3GHz. There seems little, if anything, to commend this
arrangement. Frequency locking is important in some
areas (mainly commercial), for example an unattended
repeater. The way to do this is to sample the r.f. and com-
pare it with a standard either by division or mixing. The
resulting error voltage from a phase comparator is am-
plified and filtered to remove the video and applied to the
oscillator varicap, thus completing a phase locked loop. If
frequency stability is part of the specification a lock in
dication signal will be provided to enable the p.a. stages
and prevent an unlocked output occurring. This scheme
will hold the “average frequency” constant, a more
sophisticated system is needed to hold sync tips or black
level at a set frequency. I have seen a commercial design
for a nearby band which uses a high level oscillator (about
1W) and simply phase-locks this to a reference—however
in this case the frequency lock is essential because without

it the IW oscillator would drift far too much. The
straightforward approach of a stable low level oscillator
followed by amplification is much more suited to amateur
needs. If necessary frequency lock can be added later.

High Power

The only sensible way to generate high power on this
band is by using valves, and the only range readily
available to amateurs is based on the 2C39. This is a
triode valve with connections to the electrodes made via
rings, Fig. 5.1. These valves are always operated in groun-
ded grid mode with the grid at d.c. ground. An arrange-
ment to keep a constant positive bias on the cathode is
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Heate"} contact inside
the cathode sleeve

Fig. 5.1

needed. One side of the heater is joined to the cathode so
the heater winding must not be earthed. Arrangements are
needed to feed the heater through suitable r.f. chokes
because the cathode is “live” at r.f.

This configuration in a suitable cavity will achieve
about 50W out for 5W input—forced air cooling is essen-
tial. Two valves in a common cavity can achieve more
than 100W output with 10W of drive. Before contem-
plating using this power level you should consider the
alternative of putting a transistor TX at masthead.

Practical Triplers

Personally I would not recommend anyone to use the
tripler method to get onto 1-3GHz but I know that many
triplers are in existence—sometimes they can be found at
rallies. Often the narrow band 1-3GHz enthusiast will
have one from the old days before linear transverters were
available. Some of these beasts will have been used to ob-
tain 1152MHz for local oscillator injection or for high
level mixing in transmitters.

Suppose you have one of these triplers and you want to
use it for 1-:3GHz ATV. You will want the maximum ef-
ficiency and you may also need to retune it—a good
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The Solent Scientific ‘‘direct method’ ... video,
audio and 12V d.c. in —1W of 1-3GHz f.m. ATV out.
For those interested in QRO a matching 10W solid-
state p.a. is also available
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[WRM306]
430MHz 1-3GHz
f.m. Varactor Interdigital power
drive diodetripler filter meter
source & load

[ Fig. 5.2

tripler can achieve 50 per cent efficiency but unless you
have carefully optimised it 25 per cent is more likely.
Before even considering modifications you will need an in-
terdigital filter. This is a device containing three tuned cir-
cuits at 1-3GHz and a good example is described on page
9.20 of the VHF/UHF Manual (4th edition) from the
RSGB. The reason you need this is that triplers produce a
lot of energy on frequencies other than the third harmonic
of the input—the fundamental and second harmonic are
particularly strong. If you attempt to make any adjust-
ments on the basis of the unfiltered output of a tripler you
are in for some shocks—your licence doesn’t cover
860MHz! '

Those of you with access to a microwave spectrum
analyser don’t need me to tell you how to use it! Such a
device will graphically illustrate why you should leave the
interdigital filter in line for normal use, as well as for
testing, Fig. 5.2.

To see how we can modify our tripler for more ef-
ficiency, let’s look at how it works. The circuit of your
tripler may not be quite like the circuit shown in Fig. 5.3
(and that may be one reason for the lack of efficiency) but
this circuit demonstrates the principles. The diode D1 is a
varicap diode specially made for this application. All
diodes exhibit varicap properties to different degrees, i.e.
their junction capacitance at zero volts and the rate of
change of this capacitance as the volts change. In addition
the losses in the “capacitor”’ will vary and it should also be
remembered that parasitic properties, i.e. stray inductance,
matter, too. If your diode was not recommended by the
manufacturer for this job you may be lucky—then again
you may not be! You can’t go by type number either if
you are using other than the correct diode—all 1N4007
diodes may perform the same way at d.c. (or 50Hz) but
they will not all be the same at 1-3GHz.

The object of the input network L1, C1, C2, C3 and L2
(plus the diode reactance) is to couple as much 430MHz
power onto the diode as possible. This will cause the diode
capacitance to vary as the voltage across it varies at
430MHz. Tuned circuit L3/C4 (and the diode reactance)
resonates at the second harmonic (860MHz). This
provides a low impedance path through the diode at this
frequency. The output network L4, C5, C6, C7 and LS
(plus the diode reactance) couple the maximum 1-3GHz
power off the diode and into the output load. Resistor R1
provides a d.c. return path for the diode.

The presence of the second harmonic circuit reminds us
that this type of tripler does not work in the same way as a
valve tripler in class C, where the output tuned circuit is
given a burst of power every third cycle and is expected to

c2 L2 L4 cs
:: ¥, '."-“'{'___._.{I.
430MHz “03 | 1290MHz
ingut Az dor N A e, o ouEet
\= L - ok L3 AD j’ =-=C5 ,.C? LS—
3 / R1 (N 1 '
| i T |

(waMzos,
Fig. 5-3: Circuit diagram of the Varactor diode tripler
described in the text
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A cross-section through an interdigital bandpass filter.
The tuned 1/4 ‘‘finger’’ elements provide good har-
monic rejection

“ring” enough to provide the harmonic power. In the
Varactor tripler the second harmonic circuit (often called
the “idler”) is kept ringing by the presence of second har-
monic energy generated by the varying capacitance of the
diode. Second harmonic energy recovered in this way is
available to mix with the incoming fundamental to
produce accentuated third harmonic across the diode.
Perhaps some mathematical reader can give a more in-
depth explanation for us practical types—but suffice it to
say that the idler circuit is extremely important—Iosses
here will lower the efficiency.

What are the main causes of loss? First candidate must
be capacitors, especially those working at 1-3GHz.
Capacitor C6 is in the most critical position—if you are
lucky it will burst into flames and self-destruct as you wind
the input power up, thus confirming that lots of your ef-
forts were being wasted by C6 converting r.f. into heat! I
have found no commonly available component that is
suitable for use at this position. Fortunately you only need
a fraction of a pF and you can fabricate a suitable device
by soldering a copper tag onto the body of C5 and
bending it near C7 (or vice versa)—a tag measuring about
Smm x 5mm located within Imm of C7 should do. Be
careful that by doing this you do not unintentionally ex-
tend the tuned lines L4/5. You will have to experiment. In-
cidentally, if you use a capacitor to couple directly from
the Varactor diode to the output circuit, Fig. 5.4 (e.g.
VHF/UHF Manual page 9.19), you have almost no con-
trol over the match between diode and antenna—as well
as having a lossy component at 1-3GHz. I strongly advise
you to adopt the circuit arrangement of Fig. 5.3 instead.

Other capacitors can cause considerable loss. Capacitor
C2 is in a highly stressed location due to the high r.f.

WRM304

o
C;—o-ju LLE-—E
F [J 2z e | | e
- . | L &
3

Ll
4L

Fig. 5.4: (Above) The VHF/UHF ' [JE ‘1]
Manual output arrangement men- L. T
tioned in the text—L1 and L2 are ' = |
close coupled. &= '
Fig. 5.5: Varactor diode with =
equivalent internal elements LSS S|
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Fig. 5.6: Output circuit and alternative arrangements. Version A extends
L4 and may be impossible to tune out with C5. B does not extend L4 much

and C is possibly better still

Copper tag |
forpgs g

Copper tag
for (?G
soldered fo
c7 iy

QLD
g i A B
voltages that are present and although not a Alignment

major problem for losses it should be replaced by a
homemade air-spaced one like C6, although a little larger. ‘
Both C5 and C7 (and to a lesser extent C4) tend to be |
lossy because of the frequencies involved. Variable ptfe
capacitors or glass piston types are suitable, as are
homemade airspaced ones, e.g. 5Smm (2BA) screw into a
6mm diameter copper pipe. You will have to look out for

all these at rallies—commercially available ones cost
about £5 each and this will negate the idea of a cheap
tripler. Some ceramic capacitors may be satisfactory but it

is likely that they will cause problems. Variable capacitors
C1 and C3 are not as likely to cause as much degradation

as the others but beware—although the percentage loss is
less at 430MHz the fact that you may be putting three
times as much power in at 430MHz as you get out on
1-3GHz may cause unacceptable heat dissipation. Ex-
cessive heating of these capacitors may cause detuning |
and even more heating of the capacitors or electrical
breakdown due to high s.w.r. Ceramic trimmers can self
destruct this way but often the solder melts first! In short,
for decent power levels you need ptfe here, too.

[WRM301
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Fig. 5.7: The physical arrangement of L2/3/4 should
minimise coupling; the above layouts work well
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Once you have removed the biggest losses you will need
to realign everything. The first thing to do is to look at the
connections onto the diode because if these are not
arranged properly tuning can be a nightmare due to in-
teraction between the tuned circuits. (This is present
anyway to an uncomfortable extent so we must do what
we can to minimise it).

The diode itself is a tiny piece of semiconductor inside
the case and joined to the outside world by wires (i.e.
inductances). It is impossible to avoid having some in-
ductance common to the three primary tuned circuits,
Fig. 5.5.

Connections to L2, L3 and L4 should be as close to the
diode body as possible, e.g. Imm, and should all join at the
same point. The physical arrangement of L2—4 should
minimise coupling. The layout shown in Fig. 5.7 has been
found to be very good.

Now to begin alignment. Connect a source of 430MHz
r.f. at about the 1W level through an s.w.r. meter into the
input of the tripler. Set capacitors C1 and C3 to about the
same value and adjust them together until a “kick™ is seen
in the reflected power. There is no point going further with
the tuning of C1 and C3 for the moment. To align the
1-3GHz output circuit C5/7 you need a source of 1:3GHz
r.f. (Catch 22 if ever there was!). Amateurs are generally
very obliging and you should be able to find someone who
can help. This source of r.f. should be clean—feed it
through an interdigital filter then an s.w.r. meter and onto
the output socket of the tripler. The s.w.r. meter need not
be specially accurate. Tune C5 and C7 until a kick is seen
in the reflected power. Now connect the tripler in its nor-
mal mode but with an s.w.r. meter between the 430MHz
source and the tripler input. Connect the output via the in-
terdigital filter to a power meter and dummy load. The
power meter need not be accurate on 1-3GHz and a
dummy load rated for lower frequency operation can be
improved by feeding it through about 10 metres of thin
“lossy” coaxial cable. Apply 1W of 430MHz r.f. and ad-
just the idler circuit variable C4 until some 1:3GHz output
is seen—if you don’t see any try a little more r.f. input, up
to about 5 or 10W should be safe. If you still fail to see
any 1-3GHz output carefully adjust the input circuit C1/3
for minimum s.w.r. (maximum forward power on the
430MHz meter) and try C4 again. If you still have no
1-3GHz output, then something is not resonating—
probably the idler.

Once you obtain some output you can peak C5 and C7.
At this stage you can increase the input power to the level
you intend to use. Adjust C1 and C3 systematically—
increase one and retune the other until maximum output

Practical Wireless, July 1985
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power is obtained on 1-3GHz. Input s.w.r. should be
reasonable by now. Readjust the idler. Systematically ad-
just C5 and C7 in a similar way—increase one and retune
with the other until you are sure you have found a true
peak. One more time round readjusting the input, idler and
output should be sufficient.

Finally, switch off the 430MHz source and wait for a
few seconds—switch it on again and observe that the
1.3GHz r.f. reappears at the same level. If it doesn’t you
will have to detune one or more of the circuits and repeak
the others and try once again. The reason for this appears
to be some sort of hysteresis effect in the diode, creating
two stable states in thé same circuit at the same frequency.

Heatsinking

One thing to be said for triplers is that some diodes, e.g.
BAY96 types, can take 40W of 430MHz and produce
about 20W at 1-3GHz. That leaves 20W of heat to get rid
of. If you intend to run at this sort of level you will need
substantial heatsinking (or a steady supply of diodes).

I hope this dissertation has not deterred anyone from
trying to improve a tripler. Indeed if you follow the
guidelines and obtain a good diode you will almost cer-
tainly meet with success.

If you are setting out from scratch on 1-3GHz then the
economics of 430MHz and tripler vs 1-3GHz direct are

just about in balance. As transistor technology improves
and the supply of Varactor diodes becomes more difficult,
due to lack of commercial demand, the balance will swing
more and more to direct r.f. generation at 1:3GHz.

Caution

In conclusion—a word of caution. High level
microwave r.f. fields can cause heating effects in biological
tissue (i.e. YOU). The effect of this heating can induce
headaches at low levels of r.f. long before the heat is ac-
tually felt. Long term effects are believed to include
blindness. Please keep well away from any antenna
radiating even modest powers. The official safe figure is
10mW per cm? although other countries specify much
lower levels. As for myself I prefer to keep at least 30m
from the antenna. For a main station with an antenna well
clear of .obstructions, these cautions should present no
problems. However if you go out portable do be aware of
and careful with all your microwave energy.

This concludes Practical ATV Techniques for the
time being. Your ‘‘practical’’ feedback is always
welcomed—ATV activity reports please to Ron Ham.
Watch out for further ATV articles in the near future. ®

fes
@) i
— Sw.g copper _
r;‘SEOr:Hz, 3x15long, 2 Output
T 20sw.
¥ CO? 1] '*; ol
L_ | L2 3IxI5longly g
Up |36mm ¢ || 1290MHz =
18sw.g 18mm 'U GUtPut .
L3 L4 B - —T
Eddystone 7134P 10mm | 10mm '
diecast aluminium box 18swg. J18sw 0
Q H 0836 | |
\UJ : =D | )
ToF 3 0
c& DI C5 C7
Fig. 5.8: A '‘practical’’ tripler from Mick
Senior, G4EF0, of RMG/Sussex
Repeater Group. Typical diodes are VBC
77J, BXY37D, BAY 96 or even several
C?s (o 1N4148s in parallel (for QRP). Martin
i .8__'_!_1 1P|__1-_? _ L4 0.::5 L5 Soutput Newell, GBKOE, recommends adding
- 1 1 o T;ee 1 the 860MHz harmonic trap across the
| caption output (shown dotted). The alternative
foy DT RIS _L os 407 output nt. ab has been
- == 33k P q-z_wp »=2-10p utput arrangeme ove
p5-6p|0p5-6p .O‘-;g‘sp used by GOAPI and ensures low loss by
T | using air dielectric ‘‘gimmick’’ compo-
. ' ' nents for C6/7

Practical Wireless, July 1985

33

wWWwW americanradiohistorv com



by S. Niewiadomski
Part 4

Direct Conversion Receiver
S s e T R AT R G S TR R

When all the boards for the PW
Colne are completed, they should be
carefully checked for solder splashes
causing short circuits. Check also
that all the polarised components, in-
cluding the i.c.s, have been inserted
the right way round.

Mechanical Construction

Details of the two brackets which
have to be made are shown in Fig.
4.1. Bracket A forms the front wall of
the v.f.o. enclosure and has 2C1 and
its slow-motion mechanism mounted
on it. Bracket B forms the side wall of
the v.fo. enclosure and also supports
the r.f. amplifier board. The positions
of these brackets in the case can be
seen from Fig. 4.2. They are held in
the case by 6BA screws and nuts.

The drilling details of the case are
shown in Fig. 4.3. The prototype had
a 20 x 15mm cut-out in the front
panel through which the dial is read.
If you intend to use a digital read-out
for the frequency indication, this cut-
out can be omitted. There is insuf-
ficient room in the case used for the
prototype to accommodate a digital
read-out so a separate unit could be
built or a general purpose frequency
counter used. No internal speaker has
been included because this can result
in microphony problems in a direct
conversion receiver.

The slow-motion drive arrange-
ment is shown in Fig. 4.2. By using
two 6:1 reduction drives in series, a
total reduction of 36:1 is achieved. In
practice, these drives tend to have a
reduction ratio of more. than 6:1, so
typically the total reduction can be
more than 40:1. With a tuning rate as
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slow as this, no fine tuning control for
the v.fo. is necessary. The usual
problem with this arrangement is that
no tuning dial can be fitted because
the front reduction drive prevents a
dial from being fitted to the rear drive.
The mechanism to overcome this
problem is as follows.

The 6:1 reduction drive closest to
2C1 has a flange which rotates at the
same rate as the rotor of 2C1. Disc B
(shown in Fig. 4.4, along with the
dial, disc A) transfers the motion of
this flange outside the body of the
front 6:1 drive so that disc A can be
attached using lengths of 6BA
studding. Disc A therefore also
rotates at the same rate as the rotor of
2C1, so a dial can be drawn on disc A
to give an indication of the received
frequency.

Many materials are suitable for
making discs A and B. Any rigid
sheet material such as aluminium or
brass can be used. The prototypes
were made from unetched double-
sided p.c.b. material, which is easy to
work and takes rub-on lettering for
calibrating the dial.

The reduction drive closest to 2C1
is mounted onto bracket A by two
lengths of 6BA studding, whereas the
front drive can only be attached by
one length, to allow the studding con-
necting the two discs to rotate freely.
If a drive with two fixing lugs is used
in the front position, its lower lug
must be removed.

Brass bushes are used to support
the shaft of the front drive in the front
panel and to hold disc A concentric
with the whole mechanism by slipping
on this shaft. As supplied these
bushes are too long and so should be
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cut down so that no thread protrudes
beyong the fixing nut.

When all the boards and
mechanical details are completed,
assemble the receiver using 6BA
screws and nuts. Space the boards
above their mounting surfaces using
extra nuts on the screws. The order of
assembly of the slow-motion
mechanism, 2C1, bracket A and the
9MHz oscillator and frequency con-
verter board is fairly critical and so is
described in some detail here.

Mount the board in the case first
and assemble 2C1, bracket A and the
slow-motion mechanism out of the
case. Set 2C1 to its mid-way position
and set disc A with its bottom edge
parallel to the bottom edge of bracket
A. Push the front panel brass bush
over the drive shaft and then pass the
shaft through the front panel and
locate bracket A over its mounting
holes. Insert the fixing screws and
loosely tighten the nuts. Fit the nut to
the brass bush protruding through the
front panel and tighten everything up,
adjusting the position of bracket A to
set disc A parallel to the front panel.
If a knob is fitted to the tuning shaft it
should rotate freely and smoothly.

Wiring up the Receiver

When all the boards and panel-
mounted components have been fixed
in the case, the connections can be
made. The connections are shown in
tabular form in Table 4.1, and
diagrammatically in Fig. 4.3.

All r.f. signal connections should
be made with miniature coaxial cable
(such as RG174). Strip back the outer
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insulation to reveal the braid, then ex-
pose the inner conductor and solder
to the correct Veropins. Each length
of coaxial cable is prepared at both
ends as described after cutting to the
correct length.

All d.c. connections and the
volume control connections are made
with single strand wire. Twist the
pairs or triples of wire used for each
connection together to give a tidy ap-
pearance. Four wires terminate on
each of the power supply sockets
(SK3 and SK4) and it is best to wrap
a single turn of each wire around the
tag and solder when all four are wrap-
ped on. On the prototype unit, a rec-
tifier diode D* in Fig. 4.3 (in fact, a
Schottky diode, 11DQO04) was in-
cluded in the positive supply between
SK3 and the leads to the boards. This
prevents any damage if the supply is
connected the wrong way round. The
slight voltage drop caused by the
diode is immaterial in this application.

Testing and Alignment

One nice feature of direct conver-
sion receivers is that they are
generally easy to align, and this one is
no exception. When all the wiring has

checked, connect a well stabilised 12
volt supply capable of about 150mA.
If available, connect a milliammeter
in series with one supply lead, with a
f.s.d. of at least 150mA. Switch on the
supply and check that the current is
about 100mA. If it is greatly more
than this, turn off quickly and re- |
check all the wiring and circuit
boards.

When all seems to be normal, with
the supply current at about 100mA,
check that the POwWER l.e.d. lights. If it
does not, it is probably connected the
wrong way round. Despite any advice
I might give here about methodical
checking and alignment, you will
probably want to plug in your
headphones and have a listen. Go
ahead; the chances are that you will
hear some stations as the receiver is
tuned, but it is very unlikely that the
v.f.o. will tune exactly the correct
range to enable the two amateur
bands to be heard. So the first task is
to set the v.f.0. correctly.

If an oscilloscope is available,
monitor the output of the v.f.o. buffer,
pins 2/3 and 2/4. Adjust 2R9 to ob-
tain an output of approximately
500mV peak-to-peak. If an oscil-
loscope is not available, set 2R9 to

quency range of the v.f.o. accurately,
a frequency meter or a receiver
(preferably with digital read-out) is re-
quired. Set 2C1 to have its vanes fully
meshed (that is at maximum
capacitance) and measure the fre-
quency of the v.f.o. By adjusting 2C2
it should be possible to set the fre-
quency to about 4.9MHz. Now swing
2C1 to minimum capacity and again
measure the frequency. Ideally, it
should be about 5:6MHz; if not, ad-
just the core of 2L1 until it is. Then
go back to the lower frequency and
adjust 2C2 and/or 2L1 for the lower
setting. The ideal to aim at is about
50kHz overlap at the upper and lower
frequencies, but this is not critical as
the 36:1 reduction mechanism gives
sufficiently slow tuning even with
100kHz overlap at each extreme.
When the v.f.o. is properly adjusted,
the 9MHz and frequency converter
board can be checked.

The 9MHz oscillator should be
checked first. Monitor the output of
the oscillator on either side of 4C27.
A 9MHz sinewave of approximately
1.5 volts peak-to-peak should be-
seen. Adjust the core of 4T1 for max-
imum signal. The tuning of 4T1 is
quite flat, and does not make a great
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Table 4.1 ’
Board1 | Board 2 | Board 3 | Board 4 Chassis
Antenna 1/1 1SK1
Chassis/QV 1/2 15K2
r.f. gain 1/3 1R1
r.f. gain 1/4 1R1 wiper
r.f. gain 1/5 1R1
PRESELECT 1/6 1R9
PRESELECT 1/7 1R9 wiper
PRESELECT 1/8 1R9
r.f output - 1/9 3/3
Chassis/0V 1/10 3/4
+12V 1/11 2/1 3/12 4/3 SK3
Chassis/OV 1/12 2/2 3/13 4/4 SK4
Detect. freq. 3/1 4/7
Chassis/OV 3/2 4/8
POWER 3/5 3D1 (A)
POWER 3/6 3D1 (K)
VOLUME 3/7 3R23
VOLUME 3/8 3R23 wiper
VOLUME 3/9 3R23
PHONES 3/10 3SK2
Chassis/OV 3/11 35K2
5-5.-5MHz 2/3 4/1
Chassis/OV 2/4 4/2
14MHz band 4/9 451
3.5MHz band 4/10 451
+12V 4/11 451
Detect. freq. 3/14 4/5 ?
Chassis/OV 3/16 4/6
Counter output 3/16 3SK1
Chassis 3/17 3SK1 screen

quency can now be set to 9MHz
(again using the receiver or frequency
meter) by adjusting the 4C29. Check
that the 9MHz signal and the v.f.o.
output are reaching 41C1 by monitor-
ing pins 10 and 1 of that i.c. respec-
tively. Because the filters at the out-
B:ts of 4IC1 have to be designed to

fairly broadband, no adjustments
in this area should be necessary.

Now monitor the junction of 4D1
and 4D2. A signal of approximately
500mV peak-to-peak should be seen,
which can be adjusted in amplitude
by varying 2R9 on the v.f.o. board.
When 4S1 is in the 3-5MHz band
position, the signal at 4D1/4D2 junc-
tion should be 3.5—-4MHz. When in
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the 14MHz band position, the fre-
quency should be in the range
14—14-5MHz. At this stage, 4R7 can
be set for minimum 9MHz content at
the junction of 4D1/4D2. On an os-
cilloscope, this unwanted 9MHz com-

| ponent appears as distortion on the

wanted signal: by rotating 4R7, a
position should be found when the
distortion is at a minimum. It will be
found that this position is very near
the mid-point of 4R7. In fact the
wiper of 4R7 can be set at mid-point
(or 4R6, 4R7 and 4R10 omitted
altogether) if no way of monitoring
this 9MHz signal is available
probably without any worsening of
performance.

WWW americanradiohistorv com

The final adjustment on this board
can now be made. Monitor the output
of the buffer amplifier, pins 4/7 and
4/8, and adjust 4R22 for a minimum
output of 800mV peak-to-peak on
both bands. This adjustment must be
made with the connection between
pins 4/7, 4/8 and 3/1, 3/2 made (on
the product detector board) because
3R3 loads the output of 4Tr2. The
output from pins 4/5, 4/6 should also
be checked if the frequency counter
buffer has been built on the product
detector board.

Having made all the previous
checks and adjustments, sighals
should certainly be heard as there are
no more critical adjustments to be
made. If an r.f. signal generator is
available, 3-75MHz and 14-25MHz
signals can be injected into the an-
tenna input and the cores of 1T1 and
1T2 adjusted until both frequencies
can be peaked with 1R9. Check at
this stage that 1R1 adjusts the output
from the r.f. amplifier.

There are no adjustments to be
made on the product detector and
audio board. If a methodical check of
this board is to be made, it is best to
start by removing 3IC2 from its
socket and injecting audio signals into
the audio filter via pin 6 of the socket.
The response of the filter can be
checked by monitoring the source of
3Trl.

The a.g.c. action of 3IC3 can be
checked by monitoring its output
while varying the level of the injected
signal set to a fixed frequency (say
1kHz). Then move onto the audio
output, 38K 1, to check the operation
of 3R23 and 3IC4. An output of 8
volts peak-to-peak into a load of 8Q
represents a power of 1 watt.

When the receiver is working
correctly and signals on both amateur
bands have been heard (though not
necessarily at the same time of day)
the front panel and tuning dial can be
labelled and finished. The front panel
of the prototype (see the photograph
in the heading) was rubbed down and
labelled with rub-on lettering and then
sprayed with clear lacquer. Experien-
ced constructors will have developed
their own preferences for finishing

equipment.

The tuning dial can be calibrated
by tuning the receiver across the
range 3-5-4MHz at 100kHz inter-
vals. Mark these points faintly on the
dial through the front panel cut-out
and then remove the dial. Lines and
the corresponding frequencies can
then be neatly printed onto the dial,
remembering that the 3-5SMHz mark
also corresponds to 14-5MHz,
3-6MHz to 14-4MHz and so on.
Again, spray the calibrated dial with
clear lacquer to protect the lettering.
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The dial can then be refitted and a |

thin sheet of Perspex glued onto the
back of the front panel covering the
cut-out.

Using the Receiver

As has been said many times
before, the results obtained from any
receiver depend greatly on the an-
tenna used and the amount of prac-
tice and patience exercised by the
user. Acceptable results can be ob-
tained with a simple indoor antenna
consisting of a few metres of wire
draped around a room. Better results
will be obtained with an outdoor an-
tenna, which can range from a simple
“longwire” mounted as high and as
far away from obstructions as pos-
sible to a multi-element 14MHz
beam. Many designs for suitable an-
tennas appear in the P} publication
Wires and Waves.

A pgreat contrast is offered by the
two bands covered by this receiver. In
the daytime, 3-5MHz is populated
mainly by nets of G stations
“ragchewing” whereas 14MHz will
often be open to the USA and other
continents. In the evening 3-5MHz
becomes active with many Europeans
and signals from further afield. The
14MHz band may well be dead after

dark. Stations in the USA can often |

be heard around 3-8MHz just before
dawn. For obvious reasons, it is much
easier in the winter to be up and
listening at this time.

Detailed predictions of band condi-
tions can be found month-by-month
in the RSGB magazine, Radio
Communication.

Resolving s.s.b. transmissions can
be a little difficult at first. The slow
tuning rate of this receiver makes ob-
taining the correct voice pitch fairly
easy, but as with any direct conver-
sion receiver, two tuning positions will
be found where the voice pitch sounds
correct. However, one position will
result in garbled speech and it is then
necessary to tune down through the
signals until the correct position is
found.

For 3-5MHz band use, the r.f. gain
control should be set to near maxi-
mum, where it does not need to be ad-
vanced so far for 14MHz. When tun-
ing around the bands, the preselect
tune control should be set to the ap-
proximate position for the band in use
and then peaked for individual
signals.

It is worthwhile commenting on the
performance of the audio a.g.c. used.
After settling the volume control for a
comfortable listing level, local and
DX stations can be tuned in and
heard at the same level without ad-
Jjusting the volume control. No adjust-
ment of the volume is necessary even
when changing bands. This contrasts
with the normal performance of direct
conversion receivers where changes in
the input signal level result in changes
of the audio output and frequent ad-
Jjustments of the volume control are
necessary.

Design Variations

As with many receiver designs,
there are many variations which can
be tried to suit individual tastes or to
make the design simpler and cheaper.
Some ideas are discussed here.

A significant saving can be ob-
tained by only operating on one band,
3.5MHz probably being the easiest.
The crystal oscillator and frequency
converter board can be omitted in its
entirety. Connect the output of the
v.f.0. buffer (pins 2/3 and 2/4) direc-
tly to the product detector input (pins
3/1 and 3/2). The tuning range of the
v.f.o. will need to be changed to
3:5-4MHz. This can be achieved by
adjusting 2C2 and the core of 2L1,
but the value of 2C3 may need to be
increased (220pF is a good starting
value) to give better bandspread. The
7MHz band is another possibility,
and 2C3 may need to be decreased in
this case. It is not advisable to operate
the v.f.o. much higher in frequency
than 7MHz for stability reasons.

The 1-8MHz band could be
covered by changing 2L1 to a
KANK3426. Transformers 1T1 and
IT2 will also need to change to *
154FN8AG6438.

It is possible to omit the highpass
section of the audio filter by not
fitting 3C10, 3C11, 3C12, 3L1 and
3L2. A connection will need to be
made from the 3C10 end of 3R17 to
the junction of 3C12/3C13/3C14/
3L3. This may result in an increase in
the hum level of the audio output of
the receiver.

The audio a.g.c. system, 31C3, and
associated components can be omit-
ted and a connection made between
3C19 and 3R23. The loss in audio
gain can then be compensated for by
increasing the volume control setting.

A combination of some of the
above modifications can be used as a
way of building first of all a simple
3.5MHz receiver and then improving
it as funds permit. e

= Swap Spot =

Have records ({classical music) and Polish magazine
Radioelecktronik. Would exchange for Amateur Television
Handbook Vol 1,2; CQ-TV and Television magazines 1980
onwards. Stanislaw Pazur, Tarnowiecka 3/35, 04-174 Warszawa,
Poland. X249

Have Amerex stereo cartridge/radio player plus speakers. Also have
Philips music centre plus speakers. Both items in working
order. Would exchange for any ZX81 equipment or w.h.y. Mr
Nicholas. Tel: 0983 292651, X256

Have Uniden CR2021 communications receiver, as new. Would
exchange for signal R532 airband scanner or similar. Mr Ware. Tel:
Redhill 667 12 (Surrey). X269

Have FR100B amateur band RX in working order with manual.
Would exchange for Heathkit SB400 or SB401TX in working
order. Sharp. Tel: Swindon 826325 after 7pm. X280

Have WW-II receiver 250kHz-18MHz, also have C.M. Howes
14MHz (20m) receiver with circuit diagram. Both need slight atten-
tion. Would exchange for Yaesu FT-101E or similar. lain, 21
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Rathdown Park, Greystoives. Co. Wicklow. Tel: Dublin
874904, X286

Have Fluke 8022A digital multimeter, as new with case (never
used Xmas gift) cost £100+. Would exchange for the following:
SEM audio multifilter; Eastern Block f.m. receiver/tuner covering
approximately 66-73MHz v.h.f. f.m. {or any means of tuning above
30MHz). Also have 10in b & w Sony monitor with external tuner
box covering Bands I-1ll and u.h.f. with Band I-lll pre-amp, u.h.f.
tuneable pre-amp. Would exchange for offers (no amateur gear
please). Write first—swapper collects. Mike Evans, 120 Loughton
Way, Buckhurst Hill, Essex |1G9 6AR. X291

Have Codar PR30 preselector, as new condition. Would exchange
for Triband h.f. antenna, vertical or 144MHz colinear base or
anything useful for amateur radio, w.h.y? Tel: 01-200 3825 (NW
London). X299

Have assortment of USAF laboratory test equipment, radio receiver
R-5032A ref: No. IOD/259VHF. Also have new AR-88 genuine S-
meter. Would exchange for Empire/Stoddart RX, Panadaptor,
w.h.y.in a RX. Bob Wright, 248 Sandy Lane, Hindley, Wigan, Lancs
WN2 4ER. Tel: 0942 55948, X307
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Updated Micropatch

ICS Electronics Ltd. of Arundel, West
Sussex, announce the availability of an
upgraded version of their popular
“Micropatch™ a combined terminal unit
and software package, designed
specifically for the Commodore 64 and
Vic 20 home computers, that incor-
porates AMTOR as standard.

Renamed the “MicroAmtor Patch”.
owners of these popular home com-
puters have available possibly the
cheapest and most reliable method of
getting on the air with transmit/receive
capability, of the data transmission
modes—AMTOR, RTTY, c.w. and
ASCII.

Products

In addition to either a Commodore
64 or Vic 20, the only other equipment
required is a transceiver and a 12 volt
power source.

Both software and hardware are
fully integrated into one package,
which plugs directly into the expansion
port of the computer. The terminal unit
circuitry provides separate mark/space
channel filtering together with a tuning
indicator—phase lock loop demodula-
tion is not used. Whilst the software
program enables triple split screen, in-
corporates message handling, on
screen time of day clock and operates
with tape, disc and printer.

The "“"MicroAmtor Patch” combined
unit costs £189.85 (inc. VAT @ 15%)
plus £1.50 p&p and is available from:
ICS Electronics Ltd., PO Box 2, Arun-
del, West Sussex BN18 ONX. Tel: (024
365) 530.

Low-cost Anodised
Panels

We at Practical Wireless are very well
aware that these days the radio
amateur and electronics constructor
demand that projects they build should
not only perform well but must be
presentable and have a highly
professional finish as well.

The Gedakop System, from Mega
Electronics Ltd., provides a speedy,
low-cost and convenient method of
producing multi-coloured, anodised
aluminium panels, in approximately ten
minutes.

No hazardous chemicals or
processes are employed and the
anodised (17 micron minimum)
aluminium sheets are pre-coated with
a UV sensitive photoresist, and are
available in sizes that measure bet-

ween 320 x 200mm and 1000 x
500mm in thickness from 0-125mm to
3mm. A range of 29 colour dyes also is
available.

The process is quite simple: first, the
positive working photoresist on the
aluminium sheet is exposed to a UV
light source through the opaque design
on transparent artwork, and then
developed by spraying with water to
reveal an “open pore” aluminium im-
age of the opaque design, which can

LY 316 UV EXPOSURE UNIT

then be coloured with any of the 29
dyes, to the user's requirement. A
simple stripper removes unwanted
photoresist or excess dye to display the
coloured design set into an anodised
aluminium surface, which if required,
can be protected to various standards
including permanent weather, scratch
and chemical proofing by sealing in hot
water only.

The system does not require expen-
sive equipment set ups and small
production runs or prototypes can be
economically produced for between 5p
and 9p per square inch.

Starter and Introductory Kits are
available, as are further details of the
Gedakop System, from: Mega Elec-
tronics Ltd., 9 Radwinter Road, Saffron
Walden, Essex CB11 3HU. Tel: (0799)
26626/21918.

Professional Powered
Breadboard

The new Model CDA-1 from Global
Specialties is a UK-manufactured
solderless breadboard unit with an in-
tegral triple-output d.c. power supply,
which allows circuit designs to be
easily built, tested and improved
without the need to commit to
soldered interconnections.

The breadboarding area on the
CDA-1 includes 202 pairs of five com-
mon spring contacts each, plus 24 bus
strips each containing 25 common
contacts, allowing up to 27 14-pin
integrated-circuit packages to be
accommodated.

The fully regulated power supply
provides one fixed output of +5V d.c.
and two externally adjustable outputs
of +5-15V d.c. Maximum current is 1A
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for the 5V output and 0-5A for the 15V
outputs. Load regulation is less than
1%; line regulation is typically 0-15%
@ 1 amp; and ripple is less than 4mV
for the BV output and 10mV for the
15V outputs.
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The CDA-1 is housed in a strong
metal cabinet with a sloping front
panel, and all metal parts are earthed
the meet the most stringent safety
regulations. The unit incorporates fuse
protection and an a.c. mains switch
with a built-in pilot light.

The CDA-1 is available fully as
sembled at a cost of £99.50 (plus
VAT), or in kit form as the CDA-1K ata
cost of £89.50 (plus VAT) from: Global
Specialties Corporation, Shire Hill In-
dustrial Estate, Saffron Walden, Essex
CB113AQ. Tel:(0799) 21682.

If you please

Please mention this column when
applying to manuafacturers or suppliers
featured on this page.
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OPENING HOURS:-
mon-fri 09.00-17.00
sat 09.00-12.00

_i.__..mz
\ two section
At Least " WESTOWER

Q .ﬂm_gu_n!muﬂgm .
__A._ _ m\o O—u_u _sw_. :ﬁ%m_w.,
2 = | _._:_.2,,, _§_§.
IC-08€ 70cm Handheld _E_a._a entry . 105PSX ™._ Preset Cor

ic-120 1296MHz FM Mabile 1 watt

REMMOGD it _ NIGMSAX  Enot ot cicle s
BMS r (heavy circle dia
HF Transceiver with 352.__..8 ATU ) WE-1145  Rotator for V/UHF antennas

B i £ . WESTERN ANTENNAS carriage paid
/ DX-7/2 TMHz, 2 Ele., Yagi.Gamma Matched, 20' Boom
:m Transcei . ; DX-113 TMHz, 3 Ele., Yagi, Matched, 40’ Boom
2m All Mode 25w Transceiver i p o DX-51 Rotary a__.e_m for 28,2421,18 and 14MHz
: . . DX-6V 10-80m Multi-band S_En plus 30m
<>mmc a_a_wwo paid ] _ . DX-3 Dipole 10/15/20m, 2Kw, __p_vy
HF All Mode Transceiver : b " DX-32 2 element a.SQNr__ 2w, p.ep.
17000 : ,,mx.ﬁ 3 element 10/15/20m, 2Kw, p.e.p.
LS00 SN ' % ; 4 element 10/15/20m, 2Kw, p.e.p.
Heavy Duty PSU 190.00 5 i PX-3132  Conversion Kit
SPECIAL PACKAGE PRICE m._.%_uh__.d -T57GX :38 -5 2. DX-3233  Conversion Kit
New Communications Receiver DX-33/34 « Conversion Kit

DX-103 3.glement 10m Yagi

DX-105 5 element 10m Yagi

DX-4K Converts DX-31/2/3/4 to 40m Dipole

DX-27/1 Rotary Dipole for 27MHz C.B.

DX-2173 3 element Beam for 27MHz, Gamma Matched

DX-240 2 element Quad 2, 10, 15 and 20m
m:oaz% DX-260 2 element Quad 2, 10, 15, 16 and 20m

SPECIAL OFFER 1o clear TWO ONLY — ASAHI 10 & 15M 3
§U><W element __qs_u. Phane JOHN for the ridiculously LOW PRICES.

s v Werstern m_nn..o....c (i) td

GI4TGR - G14TBP FAIRFIELD ESTATE,LOUTH,LINCOLNSHIRE LN11OJH. ENGLAND

Drumbo (023126} 645

Telephone Louth{0507)604955 Telex 56121 West G
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Short-wave
Listening

Part 5§ by Charles Molloy

Receivers for DXing

If T had been writing about this subject, even until quite
recently, I might have wondered where to start, which
desirable feature of a DX receiver to highlight. Today
there is no doubt at all. Digital readout is essential.
Without it you do not know where you are or what you
are doing. When 1 first connected an external digital fre-
quency meter to my BRT400 valved communications
receiver I just could not believe that I was able to read the
frequency the set was tuned to, on a pocket calculator type
display. I still get a kick when I tune-in a station in silence
then turn up the audio gain and there it is. It works in
reverse, too. An unknown broadcaster can be pin-pointed
on the frequency spectrum with accuracy, which is half the
battle with identification.

Receiver Performance

Although we can DX successfully using almost any
receiver there will be occasions when we want to listen to a
weak station amid heavy interference. It is at this point
that the short wave programme listener and the DXer part
company. The s w.l. wants to hear the programme so the
signal will have to be at entertainment level. The DXer will
be satisfied if he identifies a station and is able to collect
sufficient programme material to compile a reception
report.

At a DX convention I attended some years ago a tape
of outstanding 60 metre DX was played to a mixed
audience. The DXers thought it was marvelous as they
listened to noise, interference and strangled audio, the non-
DXers could be identified by the expression on their faces.

If we want to listen to weak stations then we must have
a sensitive receiver. At first sight this would seem easy to
achieve, all we need is plenty of receiver gain (amplifica-
tion). But there is more to it than that. High gain will just

produce noise at the loudspeaker. This noise, generated by
the receiver, 1s unavoidable although good design can keep
it to a low level. Sensitivity, then, is quoted as the weakest
incoming signal that will be louder than receiver noise by a
specified amount, usually 10dB. This is called the signal-
to-noise ratio S/N and is measured as (S+N)/N for con-
venience. The Trio R1000 for example quotes 50uV from
200kHz to 2MHz and 5uV from 2MHz to 30MHz. The
FRG?7 gives 2uV (as against 5¢V) which means that it is
slightly more sensitive. These figures are for a.m. (am-
plitude modulation) which interests us. You will get better
sensitivity figures for s.s.b./c.w., the FRG7 gives 0-7uV
for instance.

With an amplitude modulated signal there is a carrier
(fkHz) which is the nominal (listed) frequency of the
transmission. On either side of the carrier are the side-
bands, each carrying the modulation or audio. If the
modulation consists of a 5kHz audio tone then the two
sidebands will be f5kHz and f+5kHz. Similarly a 2kHz
audio tone will provide sidebands of f—2kHz and f+2kHz.
Channels on the s.w. bands are only 5kHz apart, much
too close, so our receiver’s selectivity has to be a com-
promise between a bandwidth wide enough to give accep-
table audio quality and narrow enough to separate adja-
cent stations. A single bandwidth is not good enough for
serious DXing. We want at least two, optional degrees of
selectivity, wiDe and NARROw. My BRT400 has six, one
of which is so narrow it can only be used for c.w.

The FRG7700 has three selectivity positions labelled w
(wide), M (medium), N (narrow), The N position is quoted
as 2-7kHz (—6dB), 8kHz (- 50dB). This means that the
sensitivity drops by 6dB as we move 1-35kHz away from
the carrier (2-7+2) and by 50dB (a large drop) at 4kHz.
This response is alright for DXing. At w, the figures are
12kHz (—6dB), 25kHz (—50dB), which gives good audio
quality in the absence of QRM. At N the selectivity would
be described as 2-7kHz at the 6dB points.
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Desirable Features

While digital readout, sensitivity and selectivity are the
main features to look for in a DX receiver, there are a
number of other desirable features which fall roughly into
two categories. Those which affect performance and those
that do not.

An r.f. gain control or an attenuator are used to reduce
gain or the strength of the incoming signal respectively and
are useful when listening to strong stations or when using a
good outdoor antenna. Receiver overloading and some
types of QRM can be reduced with these controls. A noise
limiter or noise blanker can reduce static and electrical
noise. Selectable a.g.c. alters the speed at which the
receiver’s anti-fading circuitry operates and is useful for
dealing with different types of fading. A few broadcasting
stations (more in the future) and many amateurs operate in
the s.s.b. (single sideband) mode so it is useful to have this
facility. Freedom from images (second channel inter-
ference) is not likely to be a problem with a modern multi-
conversion set. The R1000 gives an image ratio “More
than 60dB” which is acceptable. Older single conversion
sets may have poor image rejection above 20MHz.

Features in the second category are headphone sockets
(phones are very useful when DXing), tape recorder outlet,
fine tuner, S-meter, clock timer, memory channels, time
display, good frequency stability. The latter, though im
portant for the programme listener is not vital for DXing
where the operator is constantly adjusting the controls. All
sets will, or should (like the FRG7) tune from 500kHz to.
30MHz, covering the medium waves as well as the s.w.
bands. The FRG7700 starts at 150kHz which includes the
long waves. The Drake R7 covers 10kHz to 30MHz!
Some receivers will operate on batteries as well as from the
mains which is a useful feature for avoiding mains inter-
ference as well as providing the means to go portable in a
caravan or boat, for example.

Which Receiver

The DXer is better catered for today than at any time
since the passing of the valved receiver. One can purchase
new, a receiver such as the FRG8800, which has clearly
been designed with the DXer in mind. This is a recent
development. It is difficult to imagine what sort of user the
designer of one of its predecessors, the FRG7 had in mind.
Certainly not the DXer, as the selectivity was more
suitable for programme listening. This led to the ludicrous
situation (in the United States) where one could purchase a
selectivity modification kit along with the receiver, and at
least one dealer would do the “mod” for you—on a new
receiver!

A perusal of the adverts in Practical Wireless reveals,
in descending price order, the NRD 515, Icom R71, Icom
R70, FRG 8800, Trio R2000, FRG7700, Trio R600. You
get what you pay for. It is worth noting that some of the
desirable features offered, such as direct keyboard entry,
programmable memories, band scan, will not produce any
more DX. They are not gimmicks though and if you can
afford them, life will be a lot easier for you. In contrast, the
R600 is a neat, compact set that has the basic features re
quired by the DXer yet should be acceptable in domestic
surroundings.

A word about what is known in the United States as the
Grey Market. You may find cut-price receivers on offer,
which have probably been imported, quite legally, through
unorthodox channels. These sets may not be covered by
the maker’s guarantee so it is worth enquiring about this
before deciding if you really are getting a bargain. A well
established dealer can be found again and will, with the im-
porter, provide a back-up service.

Secondhand

There is quite a trade in secondhand gear, which is not
surprising as modern receivers do not wear out. They can
be ill-treated but signs of this are usually visible. With a
private sale one must be sure that the set is in working
order on all bands. This means an adequate opportunity to
try it out, preferably at home for a day or two.

A secondhand receiver, one of those listed above or an
immediate predecessor such as the R1000 could be a good
buy. You will also find on offer representatives of a whole
generation of the post-valve era starting with the Ed
dystone EC10 right up to the SRX30. Receivers such as
the Realistic DX160, DX150, DX200, R300, DX302
come to mind. The best known is the DX 160 distributed in
the UK by Tandy and in the USA by Radio Shack. It is a
single conversion job with a standard 455kHz i.f.,, b.f.o.,
product detector (for s.s.b.) antenna trimmer, r.f. gain,
audio gain, fast and slow a.g.c., S-meter. It works from
mains or battery and covers 535kHz to 30MHz plus
150kHz to 400kHz. Quite a good sensitive DX tool for
the beginner. I use a hotted up DX 160 with add-on digital
readout (see my article in the April 1984 issue of PW) for
general listening and a GEC BRT400 valved communica-
tions receiver as back-up when listening becomes difficult.

Valved Communications Receivers

It is clearly incorrect to suggest that modern receivers
do not match up to their valved predecessors. If it were
true then these old surplus sets would not have been
replaced!
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What is true is that one can obtain a valved professional
communications receiver for a tiny fraction of the cost of a
new one. There are snags though. Apart from size and
weight, most of these old sets are bulky and heavy, and the
reliability is low. Valved receivers get hot, high voltages
are used and components made some 30 or more years
ago are not so reliable as modern ones. It is not just fault
liability. Valved receivers can stray away from peak per-
formance gradually and they really should be checked for
alignment now and again. I do my BRT400 annually.
Nostalgia is all very well, though there are a few like
myself who think it more exciting to look forward than
back. Old valved communications receivers are not a good
buy for the non-technical broadcast band DXer whose
only interest in them would be as a cheap method of
getting going on the short waves. Much better to look for a
DX160!

Handling a Receiver

Be adventuresome, unorthodox, try anything. You are
unlikely to damage your receiver no matter how you ad-
just the controls or even if you connect a very long an-
tenna to it, unless of course you live close to a broad-
casting station. Overloading may produce unpleasant
sounds but the receiver won’t mind.

For example, a noisy background due to static is
usually dealt with by switching on the noise limiter. Who
would guess that noise can also be reduced by adjusting
the bandwidth? Listen to a noisy background on its own
and adjust the selectivity from wide to medium and then to
narrow. The noise will decrease as you do so. It works on
the same principle as a large window letting in more light
than a small one.

The r.f. gain/attenuator control puzzles many. It
reduces overloading with strong signals but you can with
care reduce genuine QRM on occasion. When listening to
a strongish signal you may be troubled with an annoying
weaker station. Turn down the r.f. gain and you may end
up with a much weaker signal clear of QRM. If you are
listening with narrow bandwidth then speech may be poor

but the quality will improve if you detune slightly on either
side of the carrier. If there is strong QRM as well then
detune away from it. The improvement may only be
marginal but every bit helps. Try the a.g.c. FAST/SLOW
switch in either position if there is fading, readability can
be improved this way.

Recently I purchased a rather complicated audio filter
and was intrigued by the instruction that came with it—
“Keep using it under different conditions until you get the
best results with your receiver. The more you use it the
more useful it becomes.” One could say the same about
operating a communications receiver. The controls are
there to be used—Use them!

=Ne v Books

HOW TO PASS THE RADIO AMATEURS’
EXAMINATION

Edited by George Benbow G3HB. Published by RSGB
91 pages, 183 x 245mm. Price £3.42 including
postage to non-members

ISBN 090061268 1

Launched at the Leicester Rally this book is intended as a
guide to those wishing to attempt the RAE.

Unlike many of the other books around this one explains a
little about the format and type of exam the candidate will
have to face. In Chapter 4 it goes so far as to reproduce the
City and Guilds Answer Sheet that has to be filled in.

Other topics covered are how to tackle multiple choice
papers, mathematics needed for the RAE and preparing for
the RAE itself. The rest of the book, some 71 pages, is taken
up with sample multiple choice questions. Of course, the
answers are on page 90. There are nine separate sample
exams, each having paper 1 on Licensing conditions and
Transmitter Interference and Paper 2 on Operating Prac-
tices, Procedures and Theory.

Practical Wireless, July 1985

SECRET WARFARE
by Pierre Lorain, translated by David Kahn. Published
by Orbis Publishing
185 pages. Price £7.99
ISBN 085613 5860
Through my museum connections, when | came across this
book first in 1983 it was in French, but now it has been tran-
slated. Its a hard back book packed with gen about the
variety of technical eguipment used by the clandestine
operators of WWII. It is summed up under the main title with
the words, “The Arms and Techniques of the Resistance”.
Chapter 3 called "Communications and Secret Radio”
covers direction finding, frequency ranges, propagation and
the transmission of signals in some detail. Some of the now
famous sets as the Mk XV transmitter and receiver, the
Paraset transceiver, the Polish transceivers AP4 and BP3,
the SOE suitcase sets to mention but a few are covered by
good readable text. Some of the circuits appear in Chapter 8.
Apart from the technical side of the radio equipment the
whole book, with its other chapters dedicated to the special
aircraft modified and used for the work, codes and cyphers
and a variety of weapons, is an eye opener and a wonderful

reference work for the historian.
R.H.
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Part 6 by F. C. Judd G2BCX

“Just before noon on 24 November, 1946, a test transmis-
sion by WIHDQ, West Hartford, in the state of Connec-
ticut, USA, resulted in a frantic: ‘I’m hearing you on 50
megacycles’, from G6DH at Clacton-on-Sea in Essex. The
first v.h.f. transmission across the Atlantic had been
made.” (ARRL VHF Manual).

Although it is generally accepted that radio waves at
frequencies higher than about 5S0MHz are not normally
propagated by the ionospheric F layer, there are certain
anomalous ionospheric conditions that may allow this.
The normal mode of propagation at v.h.f. and u.h.f. is
referred to as “space wave” although the more commonly
used but slightly erroneous term is, “line-of-sight” since
the normal path of propagation is directly through the
lower portion of the earth’s atmosphere. The space wave
mode allows greater distances of communication than can
be obtained with ground wave propagation which, even at
much lower frequencies, results in high level absorption of
the waves by the ground over which they travel.

On the question of anomalous modes of propagation, it
has hitherto been thought that sporadic-E (Es) had been
the means of v.h.f. propagation over very long distances
and at frequencies as high as 200MHz but there is now
some doubt about this. It has also been thought that radio
waves in the frequency region 25 to 30MHz, which in-
cludes the CB radio and the 28MHz (10m)-amateur
bands, are at times propagated over fairly long distances
by anomalous tropospheric (upper atmosphere) condi-
tions, although sporadic-E has also been considered as an
alternative mode for the same frequency region. In fact,
modes of propagation at frequencies from about 25 to
50MHz, other than ground wave, or due to ionospheric F
layer reflection during maximum eleven year sunspot
periods, have been a subject for investigation and may
continue to be for some time!".

The Space Wave

The best known anomalous propagation mode for v.h.f.
and u.h.f. over fairly long distances and which occurs quite
frequently during the summer and autumn, is due to cer-
tain tropospheric, or near earth atmospheric conditions,
popularly known by v.h.f. and u.h.f. enthusiasts as a “lift
condition”. Aside from creating chaotic situations with
repeater stations operating on the same channels,
tropospheric propagation to give it its rightful name, also
provides the opportunity for some real “simplex” DX
operation on v.h.f. and u.h.f. There are other modes of
v.h.f./u.h.f. propagation and these will be dealt with in due
course. When weather conditions are “normal” which
means it is probably raining and there are several low
pressure regions and cold fronts queuing up over the
Western Atlantic, then v.h.f. and u.h.f. propagation dis-
tances are more or less “line-of-sight”, or horizon to
horizon, the actual working range depending largely on the
heights of respective transmitting and receiving antennas
and to some extent on the e.r.p. from the transmitting end.

Transmitting

antenna Direct wave
P

[ o

Receiving
antennd

a round
RM308
b Point of horizon
Antenna X v tenna Y
\ D — ‘ — D —
(. Yy
Ty » S |

Fig. 6.1: (a) A v.h.f./u.h.f. wave may reach a distant
antenna via reflection from ground to combine with
the direct antenna to antenna signal (see text) (b)
Horizen to horizon distance versus height of
transmitting and receiving antennas (see text)

First let us examine this mode from a more general
point of view, i.e. when the transmitting and receiving an-
tennas are within horizon distance from each other, as
illustrated in Fig. 6.1(a). Here the wave takes two paths,
one direct from transmitting to receiving antenna, the
second being via a path to ground from which it is reflec-
ted to arrive at the receiving antenna where it combines
with the direct wave. Although the angle of reflection from
ground is the same as the angle of incidence, the difference
in distance between the two paths may result in the direct
and reflected waves arriving at the receiving antenna either
completely in or out of phase, or partially so. A similar ef-
fect can occur when a transmitted wave is reflected from
some conducting obstacle near the path of transmission
(steel frame building for example). The effect is also com-
mon with transmissions from mobiles although in this case
some of the variation in signals, usually called “mobile
flutter”, may be attributed to screening by conductive
obstacles along the path of transmission as well as changes
in ground contour along the route, e.g. hills and valleys.

Line-of-Sight Distance

As far as v.h.f. and u.h.f. propagation is concerned the
term “line-of-sight” is not strictly true even though the il-
lustration Fig. 6.1(b) might suggest this. The atmosphere
near to earth tends to bend a propagated v.h.f./u.h.f. wave
so that it remains closer to the surface of the earth and
therefore does not follow a perfectly straight line course
from antenna to antenna. This increases the horizontal dis-
tance of propagation normally referred to as “radio dis-
tance”. With a transmitting antenna X as in Fig. 6.1(b) at
“H” metres in height, the radio distance to the point of
horizon can be obtained from:
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D (km) = 4-125\/H (metres)

As an example antenna X is 20m high so the distance D
to the point of horizon will be:

4-124+/ 20 = 18-4km

However, the total distance from antenna X to antenna Y
at the same height as X, will be 2D or D + D1 which is
36-8km.

The chart in Fig. 6.2 gives a range of “optical” and
“radio” distances for different antenna heights. Whilst this
assumes a perfectly smooth terrain over the whole path,
much greater distances are frequently covered even with
antennas at low height. The reason? In addition to the nor-
mal bending as described, a wave may be diffracted suf-
ficiently to further follow the curvature of the earth
resulting in propagation distances greater than the
theoretical horizon path. However, to make full use of
near earth or space-wave propagation and to cover the
greatest possible distances, it is important that antennas
for v.h.f. and u.h.f. are always as high above the ground as
possible. Ground that is also high above sea level is an ad-
ded advantage of course. Tests carried out from a glider
flying at a height of about 900m and with a pilot using a
small low power hand-held transceiver resulted in perfect
communication with a ground station at a distance of
400km. The antenna used at the ground station at a height
of about 9m was the Ring-base omni-directional model
featured in the October 1982 issue of PW, but modified for
the v.h.f. aeronautical band.

Repeater stations operating at v.h.f. and u.h.f. nearly
always have the antenna sited as high as possible and
often at locations where the ground height is well above
sea level in order to ensure the largest possible area of
coverage.

Angle of Radiation and Polarisation

The importance of low angle radiation from antennas
used for v.h.f. and u.h.f. operation has been stressed often
enough as the only way of ensuring that as much radiation
as possible is directed toward the horizon. Radiation at
high angles, relative to a line toward the horizon, can pass
over a distant receiving station antenna although when
certain tropospheric conditions prevail, refraction may
bend the wave back to earth. Although the polarisation of
a transmitted wave generally remains constant during its
travel it can become changed partially, or even completely,
from vertical to horizontal, or vice versa and tests carried
out by the author have proved this to be the case. Typical
variations obtained from four different transmitting sta-
tions each using vertically polarised antennas and located
at different distances from the test location, are illustrated
in Fig. 6.3. The antenna used for measuring changes in
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Fig. 6.2: Optical and radio distance related to antenna

height. 2  distance of antenna to point of horizon.
D+ D1 distance between two antennas at equal
+  height
Vertical
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TQ%\

‘Relative signal level
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Fig. 6.3: Variations in polarisation from four stations
each using vertically polarised antennas (see text)
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—- — ‘ degrees) with a maximum level of 9 again. Signals from
i S ‘ =" | station (B) begin to show some horizontal polarisation
|
|
—

a 144MHz band repeater at a distance of about 90km did
not give maximum signal until the receiving antenna
! polarisation was changed by 23 degrees. Station (D) is giv-
ing maximum signal with polarisation at 25 degrees after
which it continues to fall smoothly, as it should, but there
is still a fairly strong amount of horizontally polarised
signal at 90 degrees. At this point the signal should have
been virtually zero.

Ground Path Distance and Attenuation

It is difficult to predict, with any certainty, maximum
ground path distances for v.h.f. and u.h.f. operation but
generally speaking they will be greater over flat terrain.

- — === Those with locations high above sea level have some ad-

[ ‘ i from about 60 degrees. Station (C) which incidentally was

micro-volls RX input

_'l..__.1_.._A_._._i_.i
S _I_._._._._. {1l .

: vantage of course but only when there is relatively low
L1 | ground along the path of transmission. Unless antennas
T (transmitting and receiving) are substantially high, work-
ing distances in and around heavily built-up areas may be
EEE I severely limited because of attenuation and screening by
large buildings. Ordinary brick buildings and large wooded
areas directly in the path of v.h.f./uh.f. transmissions
cause considerable attenuation especially when the an
tennas in use are vertically polarised®.

Large numbers of signal strength measurements made
over different kinds of terrain have been averaged as in

l Eo “?’“ﬂ *EELFL'EEHW Fig. 6.4, to give some idea of possible signal level versus

— 1 f foge distance between fixed stations using vertically polarised

] ! | 'ID'SJ W'Ll antennas. Also included in Fig. 6.4 is an approximation for
LR —— . = | mobile to fixed station operation. Much depends of course
B i kY LR TTRETTN on the type of antenna(s) used, transmitter e.r.p., receiver

sensitivity and the “country” between stations. Note that

Fig.' 6.4: Average signal level versus distance; fixed the graphs in Fig. 6.4 relate only to normal propagation
station to fixed station and fixed station to mobiles. conditions, i.e. when there is no anomalous condition

Note: Distance may be limited by receiver sensitivity, prevailing such as tropospheric lift.

transmitter power and type of antenna in use. Curves Horizontally polarised transmissions suffer far less at-
relate to vertically polarised transmissions tenuation due to conducting obstacles along the path of

transmission thus resulting in greater signal strength at dis-

polarisation could be turned from fully vertical to fully tance especially when tropospheric conditions prevail.
horizontal by a constant-speed motor linked with a pen . Those who experience tropo-lift will find almost everyone
chart recorder. Maximum signal level reference is 9. using horizontal antennas whether for f.m., c.w. or s.s.b.
Beginning with station (A) the polarisation changes M The VHF-UHF Manual edited by G. F. Jessop. RSGB.
rapidly from vertical with a drop in signal to nearly zero at ) The Two Metre Antenna Handbook by F. C. Judd.
45 degrees and then changes to fully horizontal (90 Newnes Technical Books.
e (R O 1 ? SR
-'.:;5 !:' 'i . i i
T - o '

~AND IT CAN REMEMEER | |-So ITMAY HAVE ABETTER m{;{;{ — :a. s
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144MHz f.m.
' Transceiver

| recently evaluated the current con-
tender for the smallest handheld
transceiver—this review is all about
the probable candidate for the most
programmable.

Weighing in at a shade over 0-6kg
the Yaesu FR-209RH is a highly
sophisticated 144MHz f.m. transceiver
capable of full band coverage and
providing a very extensive range of
control options, all contained in a 168
x 65 x 34mm package. Visually this
model follows closely the traditional
handheld layout with the bulk of the
operating controls and the readout
mounted in the front panel. A close
examination of the keypad reveals 20
! soft rubber actuators, each printed with
either letters or numerals — these refer
to their “primary” functions/com-
mands. Printed above all but the yellow
coloured F key are descriptive legends
which indicate the commands available
in the secondary and “advanced” func-
tion mode—more about this area later.

Directly above the keypad an
analogue meter provides signal
strength/relative power out and battery
state details, in conjunction with an
associated slide control switch. Fre-
guency display and special function in-
formation is presented on a horizontal
l.c.d., the frequency readout section
employing 6mm high segments.

Top deck features comprise a 5002
BNC antenna socket HigH/Low r.f. out-
put switch and separate rotary control
knobs for squelch and volume. External
mic and phone sockets are also found
on top together with VOX enable and
sensitivity selector pushbuttons—used
in conjunction with the optional boom
mic and headset. Side mounted p.t.t.
pressel, toneburst and display light
switches complete the external control
features.

YAESU FT-209RH

Turning next to the receiver section
it is apparent that the FT-209RH
features conventional, but sound, r.f.
technology. Following the incoming
signal path, low-pass filtering is
provided before the diode TX/RX
changeover switching and 2SC3356
bi-polar first r.f. amplifier stage. Band-
pass filtering precedes the 25C2620B
mixer, which again is a bi-polar device.
A dual-conversion superheterodyne
arrangement is employed with the first
i.f. occurring at 10-7MHz, local os-
cillator injection being derived from a
low noise p.l.I. synthesiser. After

10-7MHz filtering down-conversion to
455kHz and processing to audio is ac-
complished by the well established MC
3357p i.c., which also provides the S
meter drive and a superb, positive cut-

—
off, low hysteresis squelch control. The

resulting audio is fed to the internal 82
loudspeaker from an i.c. audio amplifier
quoted to be capable of 450mW at
under 10 per cent distortion and found
to be adequate for most environments.

Our lab tests indicated that the
receiver section r.f. sensitivity,
measured at 12dB sinap amounted to
0.17uVp.d with the minimum muted
squelch threshold occurring at
0 175uV. A signal level of 1-1pV
was needed to open the fully ad-
vanced squelch. Selectivity figures of
+7.5kHz at —6dB, +15kHz at 60dB,
were readily achieved and will be found
to be more than adequate for the
existing 25kHz channelisation. At the
450mW level audio distortion was
measured at 1-6 per cent a very
respectable figure and in fact an audio
output level of B50mW could be
achieved at 10 per cent distortion.

The TX section once again follows
an established format with the syn-
thesisers v.c.o. being modulated at
half final output frequency, the buf-
fered output being doubled and
bandpass filtered before feeding a
three-stage discrete p.a. The review,
model, with the RH suffix and fitted
with the FNB4 Nicad pack is capable of
BW across the band (0-75W low) and
at this level more closely matches the
receiver's sensitivity.

Deviation of the review sample was
found to be 4.-5kHz maximum when
using the internal 2k electret
microphone, peaking at 3:5kHz with
the 1750Hz toneburst. Frequency ac-
ouracy from switch-on was within
300Hz, with negligible drift after a five
minute period on transmit. The r.f. out-
put as viewed on the spectrum
analyser revealed no discernible
products occurring at levels above
—60dB relative to full output at up to
1-3GHaz.

| opened up this review with the

o W T®

The screened r.f. deck of the FT-209RH. The c.p.u.s. are located on a
separate p.c.b. mounted behind the keypad
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comment that the FT-209RH was in
the “most programmable” category
and it is this area of control option
flexibility that sets it apart from
preceding handhelds. The incorpora-
tion of two 4-bit c.p.u.s and associated
RAM (powered from separate on-board
Lithium battery), provides a very large
number of operating possiblities, many
of which have previously been confined
to much larger base station devices.

Basic level keyboard commands,
allow input of frequency digit-by-digit
or recall of any one of 10 pre-
programmed memory channels—the
latter when summoned contain all
offset details. Scan ur bown keys if held
down for one second will maintain
scan of either the memory channels or
the complete band (12-5 or 25kHz
steps). The memorise key (m) will input
the displayed frequency into a memory
location if preceded by a channel
number—without this the numbers of
channels containing data are briefly
displayed below the dial frequency.
Similarly the memory recall key (mg}
will retrieve any of the memory chan-
nels or the last selected, depending on
the mode in use. Invalid channel num-
bers {or non-recognised instruction) are
greeted with a brief Err display and a
resumption of the previous state.

After keying in a frequency on the
keypad the dial mode (p) key is pressed
to enter the displayed data (which can
be given +600kHz standard repeater
or any alternative in-band split and
reversed by use of the shift key) into
the c.p.u. If this key is pressed while
receiving on a memory channel opera-
tion will shift to the last frequency used
in the dial mode, offering in effect an
eleventh memory function. Two
remaining primary function keys allow
the instant recall of memory channel O
and activation of the priority monitor.
This facility samples the last selected
memory channel at short intervals,
producing a “blink” on the lLc.d. of the

Top-deck controls and details of
the available l.c.d. display ele-
ments. The European version of
the FT-290RH limits coverage and
display characters to 144-146MHz

REPEATER Offset
REVERSE TX/RX
POWER SAVE

11 |
EEYLOCE ackive ﬁ ﬁ F.éﬂ ﬁ

tkoys disabled)

|

MEMORY CHANNEL Nu=mbers
FRIOAITY Checking active

28888,

- T T T,
TTITTTT LT

The compact but accessible multi-
function keypad of the FT-209RH

appropriate channel number. If a signal
appears that is strong enough to open
the squelch operation automatically
shifts to the priority frequency. All keys
can be disabled by use of a sliding
keylock switch.

Finally the clear error (c) key, which
can be used in the event of a program-
ming event occurring that did not in-
duce the c.p.u. to produce an Err dis-
play, or to quote the (would you believe
humorous?) appropriate phrase in the
36 page handbook “This key is thus
provided in respect to Murphy, for
those elite operators who find them-
selves prey to his laws, or those dis-
ciples of his who dedicate themselves
to finding ways to befuddle
microprocessors. If in doubt, press this
key.” Ah So?

Once the primary level controls have
been mastered the secondary, advan-
ced level (F button activated) functions
can be called upon. These are com-

prehensively covered within the
operating manual and allow selected
memory scanning with masking
{channel skip), deleting, limited band
coverage (between any two defined
memory frequencies) and program-

mable step scanning, which allows the |

step size to be altered, in multiples of
the basic 12.5/25kHz channel steps,
ie. using the “2"” key in cenjunction
with basic 25kHz step would provide
50kHz steps {x2).

In addition to the primary function
priority scanning facility the advanced
level function provides multi-channel
sequential priority scanning for activity,
whilst operating in the (normal) dial
mode. All conventional scanning
modes can be enabled to pause/hold
on clear or busy frequencies and be
manually overidden by the keypad or
p.t.t.

Finally the FT-209R incorporates a
power saving function which allows it
to monitor a frequency for activity
whilst drawing less current than is re-
guired for normal “squelched” opera-
tion. Activating this facility removes
power from all circuits, except a timer
and the display, for a programmable in-
terval. The l.c.d. displays SAVE and fre-
guency data in this mode. Between
SAVE intervals the receiver is powered
for 300ms intervals and if activity is
detected normal operation is resumed.
Should the detected carrier drop for
longer than five seconds the SAVE
function will resume automatically.
SAVE mode duty cycle is set at 1:2
{300ms receive/600ms SAVE) but can
be increased to a maximum of 1:10
(3s SAVE) via the keyboard.

You may well conclude from the
preceding description of the program-
mable facilites that the FT 209RH is a
relatively complex item! This is cer-
tainly true but the essential controlled
routines are readily mastered and after
a period of familiarisation the advanced
level functions also fall into place. To
quote once again from the operating
manual ”. . . the FT-209RH itself is no
doubt capable of more combinations of
functions and shortcuts than can be
described herein.  we encourage the
adventurous operator to experiment
with alternative programming tech-
nigues and to pass on their discoveries
to others "

Thanks for the loan of the review
sample FT-209RH go to South
Midlands Communications Ltd,
S.M. House, Rumbridge Street,
Totton, Southampton.S04 4DP or
Tel: 0703 867333. The current price
of the FT-209RH (5W) handheld
transceiver, complete with FNB4 Nicad
pack is £280 inc. VAT and carriage.

John M. Fell

www americanradiohistorv com
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Club secretaries and PROs should send me
any calendars of forthcoming events so as
to avoid unnecessary correspondence yet
ensuring maximum coverage of their clubs
activities. Remember that six weeks notice
is required for specific dates. The forthcom
ing deadlines are given at the end of the
feature.

Abergavenny & Nevill Hall ARC
GWAGFL: J. B. Davies GW4XQH on
{0873) 4655 is the new secretary of the
club which meets Thursdays at 7.30pm in
the Pen-y-Fal Hospital, above the Male
Ward 2, with regular code classes in addi-
tion to normal activities.

Acton, Brentford & Chiswick ARC
G311U: George Dyer G3GEH, 188 Gun-
nersbury Avenue, Acton, London W3.
Next meeting on Tuesday June 18 will in-
clude a demonstration of member’'s equip-
ment, at the Chiswick Town Hall, High
Road, Chiswick, London W4,

Alyn & Deeside ARS GW3TZR: G. C.
Cook GWARKX on (0244) 660066. A
new entry for the column, meeting “alter-
nate Mondays” Venue is the Shotton
Social Club, Shotton Lane, Shotton,
Deeside at 8pm. There is a treasure hunt
on June 10 and a junk sale on the 24th A
d.f. hunt is scheduled for July 8. Summer
recess is from July 28 to August 31.

Antrim & District ARC GI4SIW:
Brian Sheepwash GI4KIS, 204 Donore
Crescent, Antrim, is the new sec of the
club meeting in the back room of the
Railway Bar Sadly low in members the
Antrim Carnival in June with special event
station GB2AAD should help to swell the
membership.

Aylesbury Vale RS G4VRS: Cathy
Clark G1GQJ, 9 Conigre, Chinner,
Oxon. “Alternate Tuesdays” at Bpm,
Haydon Hill Community Centre, Dickens
Way, Aylesbury. Work it out from Tuesday
June 11 when there is a junk sale.

Biggin Hill ARC GARQT G6TBH: lan
Mitchell GANSD on (09598) 376. Third
Tuesdays at 8.30pm St Marks Church Hall,
Biggin Hill, Kent. June 18 s down as a lec-
ture on performance and measurement of
h.f. equipment.

South Bristol ARC G4WAW: Len
Baker G4RZY on (0272) 834282.
Wednesdays at 7.30, the Whitchurch Folk
House, East Dundry Road, Whitchurch,
Bristol. The subject of the talk on June 12 is
c.w. operation by G3XED, the US and
county squares by GW3CDH on the 19th,
GB2WFH open day at the club venue on
the Sunday, June 23. July 3 has a lecture
by G4SQQ/G4KUQ on QRP equipment
construction.

Bromsgrove & District ARC G3VGG:
Norman Westwood G4NYH on
Bromsgrove 73847 is new sec and there
is also a change of venue to the Avoncroft
Art Centre, second Friday of the month plus
constructional meeting on the fourth Friday.

Cheltenham ARA GS5BK: Tim Kirby
GA4VXE on (0242) 36723. At the Stanton
Room, Charlton Kings Library, Cheltenham,
first and third Fridays. Moonbounce opera-
tion by G4ASR is the subject on June 7.
G3TSO will deal with mobile operation on
July 5.

Cheshunt & District ARC G4ECT
GBCRC: Roger Frisby G40AA on
(0992) 464795. Every Wednesday at 8pm,
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the Church Room, Church Lane, Wormley,
but on June 12 it will be portable operation
on the 144MHz band on Baas Hill Com-
mon. The club constructional contest
figures on the 26th aided by G4ZCX.

Chester & District RA G3GIZ G8GIZ:
Alan Warne G4EZO on Chester 40055.
Every Tuesday except the 1st Tuesday in
the month at the Chester RUF Club. Vicars
Cross, Chester, at Bpm. G3EON deals with
a 2 1MHz converter design on-June 11, bar-
becue and rig-on-the-air on the 18th with
p.c.b. photo etching by GBOJQ on the 25th.
Special event station GB4CSB is
celebrating Chester Scouts 75th birthday,
at Eaton Hall July 5/7.

Colchester Radio Amateurs: F. R.
Howe G3FIJ on (0208) 851189. Meets
at the Colchester Institute, Sheepen Road,
Colchester, at 7.30pm. On June 13 G40AD
talks on the Danbury repeaters and the
27th is members' radio construction
competition.

North Cornwall RC: John Waest
GG6ICW on Bude 4976. First Wednesdays
at 7.30pm, the RAOB Club, Camelford. On
July 3 G4DGU wilt talk and demonstrate
gear for 10-3GHaz.

Coulsdon ATS G4FUR: Alan Bartle
GBHC on 01-684 0610. Second Monday
and last Thursday of the month at St
Swithin's Church Hall, Grovelands Road,
Purley, Surrey, at 8pm. Monday June 10 is
an open evening presenting many aspects
of amateur radio, while Morse tuition takes
place on the 27th.

Coventry ARS: Robin Tew G4JDO
on Coventry 73999. Every Friday at 8pm,
Baden Powell House, 121 St Nicholas
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| Street, Radford, Coventry. There is a visit to

IBM on June 7, a Top Band d.f. hunt on the
28th and nights on the-air the other
Fridays. A treasure hunt and barbecue is
scheduled for July 5.

Denby Dale & District ARS G4CDD
GBKMK: G. Edinburgh G3SDY on
(0484) 602905. Meets \Wednesdays at

8pm in the Pie Hall, Denby Dale.

Devizes & District ARC G4WIK:
Peter Greed G3MQD, 18 Nursteed
Park, Devizes, Wilts. Every Friday at
8pm, the Devizes Football Social Club.
Formal evenings on first Fridays and social
events on the third.

Droitwich ARC: Gordon Taylor
GA4HFP on (02993) 3818. Special event
station GB2PWB (Prince William’'s birth-
day) will operate during June from the QTH
of G4PQZ and from the site near to the
BBC masts at Droitwich on June 15/16.
Normally meets on second and fourth Mon-
days at Scout HQ, Union Lane, D'wich, next
to the railway station, at Bpm

Dunstable Downs RC: Phil Morris
G6EES on Dunstable 607623. A trip to
the Mullard laboratory is planned for June
30 with the 2 1st devoted to NFD planning.
Normal venue is Chews House, High Street
South, Dunstable, Beds, starting at 8pm.

Edgware & District RS G3ASR: John
Cobley G4ARMD on Hatfield 64342.
Second and fourth Thursdays at 8pm, 145
Orange Hill Road, Burnt Oak, Edgware,
Middx. G4RMD will deal with RTTY on the
BBC computer on June 13, with VHF NFD
briefing on the 27th.

Exmouth ARC G4HOB: Des
Thompson, Four Winds, 131 St Johns
Road, Exmouth, Devon, “alternate Wed-
nesdays” which makes it June 19 and
July 3, at the 6th Exmouth Scout Hut, Mar-
pool Hill, Exmouth.

Farnborough & District RS: Peter
Taylor GAMBZ on F'boro 837581.
Meets at the Railway Enthusiasts’ Club,
Access Road, off Hawley Lane, F boro. On
Wednesday June 12 GBCKN will deal with
v.h.f./u.h.f. antennas, with a preview of VHF
FD on the 26th.

Fylde ARS: J. Whitehead G4CSA on
Lytham St Annes 737680. Meets at the
Kite Club, Blackpool Airport, first and third
Tuesdays at 7.45pm. Note club’s equip-
ment construction competion on July 2

Gordano AR Group: John Davies
G3LJD, 273 Down Road, Portishead,
Bristol. Fourth Wednesdays of each month
at 8pm, The Ship, Redcliffe Bay, Portis-
head. A d.f. hunt is planned far June 26.

Grimsby ARS G3CNX: George Smith
G4EBK on Grimsby 887720. Venue is
the Cromwell Social Club, Grimsby, at 8pm,
second and fourth Thursdays. There will be
a d.f. hunt on June 20 and G1EMS will talk
on guide dogs on the 27th. A computer
night is scheduled for July 4.

Havering & District ARC G8HRC
G4HRC: D. St J. Gray G1HTQ on
Hornchurch 41532, Meets at Fairbytes,
Billing Road, Hornchurch, Essex. On June
12 the acknowledged expert G5RV will lec-
ture on h.f. wire antennas. Entry by ticket
only . A d.f. hunt is down for the 19th.

Hilderstone RS: Annette Penfold
GOBEX on (0304) 812723. Friday
meetings at 7.30pm. at the Hilderstone
Adult Education Centre, St, Peters,
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Don’t forget the 1985 PW 144MHz QRP Contest

16th June 0900-1700GMT

Contest rules appeared in your June PW

Broadstairs, Kent. RAE tuition and practical
projects with QRP a special interest.

Holyhead & District ARS; Mrs B.
Anziani, ¢/o 12 London Road,
Holyhead, Anglesey, Gwynedd. This
newly-formed club has a couple of dozen
members so far and welcomes more. Meets
“alternate Sundays” at 7.30pm, the
Forresters Arms, Kingsland Road, in
Holyhead. Code instruction is under way
among other activities. RAYNET activity is
also envisaged. Contact sec for meeting
dates.

Hornsea ARC G4EKT GB6EKT: Nor-
man Bedford G4NJP on (0262)
673635. Meets at the Mill, Atwick Road,
Hornsea. G4EEV will chat on data
transmission on June 12 and there will be
an RSGB film on the 19th. Contest
operating and logging will be the subject on
the 26th. 2

Ipswich RC GA4IRC: Jack Toothill
G4IFF on (0473) 44047. A treasure hunt
has been organised for June 12, otherwise
it's second and last Wednesdays of the
month at the Rose and Crown, 77 Norwich
Road, Ipswich, at 8pm. The club room is
detached from the public bars so juniors,
and others, are most welcome.

Isle of Man ARS: Anthea Matthew-
man GD4GWQ on (0624) 22295. Note a
change of meeting spot which is now at the
Howstrake Hotel, Harbour Road, Onchan,
at 8pm on Monday evenings. Informal
meetings take place on Tuesdays at the
Peveril Court Hotel, Ramsey, and on Thurs-
days at the Tynwald Inn, St Johns, on Fri-
days at Perwick Bay Hotel, Port St Mary.

East Lancashire ARC G3NTJ
G1ELC : Stuart Westall G6LXU on
(0254) 887385. First and last Tuesdays of
the month for formal and informal meetings
respectively, at the Conservative Club, Cliff
Street, Rishton, at 7.30pm. On June 25 the
talk will be on Japanese "Morse” code.
Note the club d.f. hunt on July 2.

Lincoln SWC G5FZ G6COL: Pam
Rose G4STO, c/o City Engineers Club,
Central Depot, Waterside South, Lin-
coln, is also the club’'s meeting spot on
Wednesdays at 8.15pm. June 12 is a night
on-the-air and a d.f. hunt plus barbecue is
slated for the 16th, which is a Sunday.
There will be a junk sale on the 26th. It is
hoped to arrange official BT Morse tests at
the club on June 19 and July 17 for club
members and any others who can attend to
take the test.

Loughborough AR & Electronics
Club: Jim Smith G4DZL, ¢/o Top Floor,
Brush Social Club, 18 Fennel Street,
L'boro. Which is where the club meets on
Fridays at 8.30pm with the constructors
group also there on Tuesdays from around
7.30pm. Junk sale on June 7, h.f. night on-
the-gir on the 14th, plus d.f. hunt on the
21st starting at 8pm.
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Maidenhead & District ARC: R. A.
Fowler G3IQF on Marlow 6421. This is
the new club PRO, the club meeting first
and third Tuesdays of the month at the Red
Cross Hall, The Crescent, Maidenhead,
Berks. Lectures are scheduled for June 6
and July 4.

Mansfield ARS: Angela Fisher
G1DZH, 5 Maunleigh, Woodhall Park,
Forast Town, Mansfield, Notts. Angela
is the new secretary of the club which
meets first Friday and third Tuesday at the
Victoria Social Club, Princess Street,
Mansfield.

Plessey Christchurch ARC: Geoff
Longman G6WQU, c/o Plessey,
Christchurch, Dorset, BH23 4JE.
Details are a bit sketchy of this newly-
formed club that is now open to outside
amateurs. A fully equipped shack is offered
and the Plessey Sports & Social club is
nearby. Meetings expected to take place on
the first Thursday of the month. A call on
$20 to GEWAQU/P from 7pm onwards may
help you find the spot on meeting evenings.

Rhyl & District ARC GW4ARC
GW1ARC: Melfyn Allington GW1AKT
on Nantglyn 469. Highlight for June is the
talk by the Rev. George Dobbs G3RJV on
QRP operation, starting at 7pm. The club
meets at the Mona Hotel, Market Street,
Rhyl, on the first and third Monday nor-
mally at 7.30pm. A d.f hunt is down for
July 1 and Basil O'Brien G2AMYV speaks to
the club on the 17th, the subject being the
RSGB.

Rossendale Valley ARC: Lee
Standley G1EIU on (0706} 214411. Lee
is new secretary of the club which meets at
the Bishop Blaize Hotel on the A56 in Raw-
tenstall, Rossendale, Lancs, every Thursday
at 8pm.

Skelmersdale & District ARS
G4SME G6TKY: Gordon Crowhurst
G4ZPY on (0704) 894299. New
secretary for this club which was originally
the Skelmersdale RC, also a new venue
which is the Beacon Park Golf Club at 8pm
on Thursdays.

Skelmersdale Radio, Electronics &
Computer Club: Joe Singleton
G4WJR, 3 Willow Drive, S'dale, Lancs.
Formed earlier this year the club still seeks
new members. Meets at the Royal British
Legion, Liverpool Road, S'dale, at 8pm on

| Wednesdays.

South Manchester RC: D. Holland
G3WFT on 061-973 1B37. Fridays and
Mondays at 8pm, the Sale Moor CC, Norris
Road, Sale. June 21 i1s the mid-summer
night’s d.f. hunt and the Region 1 RSGB rep
will be in attendance on the 28th.

Spen Valley ARS G3SVC: Tim
Clough G4PHR on Mirfield 499397.
Thursdays at 8pm, the Old Bank WMC,
Mirfield. There will be a junk sale on June 6
and a summer social evening on the 20th,
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Stratford upon Avon & District ARC:
David Boocock GBOVC on S upon A
750584. Second and fourth Mondays at
the Bearley Radio Station in the control
tower at 7.30pm. June 10 is still a talkk by a
rep of BT on radio QRM, and note the visit
to the BBC Training Centre will be on Tues-
day, June 25, with no meeting on the Mon-
day. July 8 will be devoted to RTTY and
AMTOR by G3WHO. Advance notice that
as from September 9 a new meeting spot
at the Baptist Church, Rayton Street, S
upon A but more of that anon. There are no
meetings in August.

Stroud ARS G4SRS: P. R. Gainey
G1DCT, Prencott, Harley Wood,
Nailsworth, Stroud, Glos. Formerly the
South Cotswold ARS this group now meets
at Nelson School, Stratford Lodge, Stroud,
with next meetings on June 12 and 26 both
Wednesdays. Code classes, lectures and
operational club station.

Sutton & Cheam RS: Alan Keech
G4BOX, 26 St Albans Road, Cheam,
Surrey. Third Friday at 7.30pm, the Downs
LT Club, Holland Avenue, Cheam. On June
21 the return inter-club quiz with the
Coulsdon club, then off to the Longleat
Rally on Sunday, June 30.

Thornton Cleveleys ARS: Liz Milne
G4WIC on (0253) 821827. Liz is the new
secretary of this group which meets at
7.45pm at the 1st Norbreck Scout HQ, Carr
Road, Bispham, Blackpool. although these
premises will be closed during June, for
repairs. So, instead, there are visits to
Blackpool Airport on June 3 and 17 and to
the Wireless Workshops, Police HQ, Hut-
ton, on June 12 and 27.

Three Counties ARC: Ralph
Hodgson G3TBT on Passfield 368. The
Railway Hotel, Liphook, Hants, Wednes-
days at 8pm. It's on-the-air night on June
26 and note that a rep from PW will talk on
Antennas on July 10,

Torbay ARS G3NJA G8NJA: Brian
Wall G1EUA on Teignmouth 78554.
The club is settling down in its new HQ at
the ECC Social Club, Ringstade Road,
Highweek, Newton Abbot, where it meets
every Friday and last Saturday of the
month. G3YLJ will give a talk on aircraft
construction on June 29.

Trowbridge & District ARC: Gerry
Callaghan G4SPE on (02214) 4532. The
new night for this club is the fourth Tuesday
of the month at 8pm, the Southwick Village
Hall, near Trowbridge, Wilts.

Verulam ARC: Hilary Claytonsmith
G4JKS on St Albans 59318. Second and
fourth Tuesdays at the RAF HQ, New Kent
Road, off Marlborough Road, St Albans, at
7.30pm. Contesting will be the subject for
Al Slater G3FXB on June 25.

North Wakefield RC: Steve
Thompson G4RCH on Morley 536633.
Meetings held at Carr Gate WMC, Lawns
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Lane, Wakefield at 8pm. There is a lecture
on June 13 and d.f. hunt on the 20th. Ad-
vance notice of a chat on AMTOR by
G3PSM on July 11.

Mid-Warwickshire ARS: Carol Finnis
GATIL on Southam 4765. Second and
fourth Tuesdays at 8pm, at 61 Emscote
Road, Warwick. A d.f. hunt is down for June
11 and a chat on the G5UM awards on the
25th. Another d.f. hunt takes place on
July 9. No meetings on July 23 or in
August.

Welwyn Hatfield ARC: Dave Fair-
bank GOAIl on W.G. 26138. First and
third Mondays at 8pm, the Knightsfield
Scout HQ, W.G. City. This new club is seek
ing new members and all are welcome.

Wimbledon & District ARS G3WIM
GBWIM: George Cripps G3DWW on
01-540 2180. Second and last Fridays of
the month at the St John's Ambulance HQ,
124 Kingston Road, Wimbledon, London
SW19, at Bpm. General activity and code
tuition evening and there is a junk sale on
June 14.

Winchester ARC G3ZPT: Bob Stone

G4FPC on Winchester 64747. Every
Third Saturday at 7.30pm, the Log Cabin,
Stockbridge Road, Wchester. On June 15
a talk on antennas will be given by G4CEW.
There will be no meetings in August.

Wirral ARS G3NWR: Cedric
Cawthorne GAKPY on 051-625 7311.
In the Parish Hall, Heswall, first and third
Wednesdays at 7.45pm, with possible talk-
in on 144.725MHz A techrical lecture is
on for June 19 and on July 3 a sale of sur-
plus equipment.

Wirral & District ARC G4AMGR
GB8WDC: Gerry Scott GBTRY on 051-
630 1393. Second and fourth Wednesdays
at 8pm. Irby Cricket Club, Mill Hill Road,

Forthcoming copy deadlines are as
follows

Irby, Wdirral, with other Wednesdays
devoted to drinking and waffling at local
hostelries. June 12 has a talk by RSGB's
Regional Rep G3XSN and there is a d.f.
hunt on the 26th for the Eileen Medley
Challenge Cup. Book in by 7.50pm for an
8pm start from the Heswall lay-by. The
annual barbecue is on July 3 on Heswall
shore.

Wolverhampton ARS G8TA: Keith
Jenkinson BRS84269 on (0902) 24870.
Every Tuesday at 8pm, W'hampton Elec-
tricity Sports & Saocial Club, St Marks Road
Chapel Ash, W'hampton. A discussion for
all on “How | came into amateur radio” on
June 11 plus, on the 18th, a demo of RTTY
and AMTOR by G1DIL. June 15 is the first
night-on-the-air from the new HQ.

Yeovil ARC G3CMH GB8YEO: Eric
Godfrey G3GC on (0935) 75533.

= Thursday evenings at 7.30, the Recreation
CoverDine | LoDy e | Sovaiug Centre, Chilton Grove, Yeovil. G3MYM
deals with cosmic radio noise on June 13
Sﬁ?ég‘;}b” jﬂ{‘f‘ })5 éggtue%ber and with sines and cosines on July 4.
November August 15 | October G3GC delivers the third part of his series on
computers on June 20.
|

On the Air Indicator — May 1985

The arrangement shown in Fig. 2 for muting the stereo

outputs of a radio cassette has raised some questions

from readers.

1. The relay contacts RLA1 and RLA2 must be
“normally-closed’’. This will usually mean using the
“rest” contacts of a changeover set.

2. Though it is usually safe to open-circuit the output
from transformerless audio stages, this will spell
disaster for a radio/cassette player with an output
transformer driving the loudspeaker. Should you
want to use the circuit with such a design, use
changeover relay contacts to replace each
loudspeaker by a 4Q or 8Q dummy-lead resistor
(wirewound of a suitable wattage rating) when the
relay operates.

Muitiple Choice, January 1985

In Question 4-3, regarding the amplitude of an f.m.
carrier, the answer given was that the carrier am
plitude remained constant with modulation. Several
readers have written to point out that the amplitude of
the carrier frequency component changes with
modulation, as power is transferred into the side-
bands. In fact, at some values of modulation index (the
ratio of frequency deviation to modulating frequency)

the carrier component disappears entirely. These are
known as “Bessel Zeroes”. The total power contained
in the carrier and sidebands is constant, and the f.m.
signal as viewed on an oscilloscope has a constant
amplitude.

At the technical level of the RAE syllabus, it is suf-
ficient to think of an amateur f.m. transmission as con-
sisting of a carrier varying in frequency at the rate of
the modulating audio, but it is worth noting that
actually it is mathematically much more complicated
than this.

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING
TO ADVERTISERS
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Logs by bands in afghabeticsl arder.

Steven and John Goodier, G4KUB and
G4KUC respectively, used to be regular
contributors ta this column. They have now
published an excellently produced World
Wide Countries Check List for the h.f., wh.f.,
uh.f. and Satellite Bands. Each prefix is
followed by a line of squares which can be
ticked off for all bands from the 1.8 to
28MHz band, and the satellite bands, and
.including the new WARC bands. The book
is A4 size when opened out. Individual
states of the USA, Canada and Australia
are also given. The countries index shows
prefixes and continents and page reference.

For the v.h.f/u.h.f. enhusiast there is a
European check list for bands from 50MHz
to 1-3GHz. The check list is available from
A. Goodier, 35 Rose Lane, Marple, near
Stockport, Cheshire, for £2.50 plus 50p
p/p.

DX Bands

Bob Parsey of New Malden, Surrey,
runs an FRG-7700 and complementary
a.tu. fed from a 60m-long wire, running
north and south. Only s.s.b. catch of note
on 1.8MHz was RASCQW but on 3.5MHz
he found A92EB (QSL KOLST), J28EB
(QSL POB 2417, Djibouti), OE3HGB/YK,
Z21EV, 8P6GG (QSL N4CTC) and 9K2SA
FM5WD (QSL W3HNK) turned up on
7MHz amid the BC QRM. On 14MHz just
D44BC (QSL POB 36 Mindelo) and VPSLP.
The 21MHz band came alive long enough
to log A4XRS, A92D (QSL G4VIE),
DL7AH/3X. N2BA/VP2M, TU4BR,
VE3KFE/4U on the Golan Heights with
cards to VE3PET, and VQ9CK (QSL
WB3CQN), 9J2TJ (QSL POB 28,
Chisekesi).

First log from Tom Blamey (Tonyrefail,
Mid-Glam) shows he used a Trio R600 and
Amtech 200 a.t.u. with a wire in the loft.
Around 3:8MHz he logged KC4CT on
Navassa Island for a rare one, and
KT5B/YV1. Up to 14MHz and TI2CC,
ZB2BU and 7X2LS.

Phil Dykes G4XYX in Poole, Dorset,
spends his time playing around with a.t.u.s
to improve the performance of his W3EDP
antenna plus making a QRP transceiver for
the T0MHz c.w. band. He is also thinking of
starting a local QRP group. He found
several DX openings on 28MHz like PY, LU,

Tl and W4 but only managed to work .

SM4JWI, SMOOWX, SP6CIK and OK2BTI
with his QRP 10W of s.s.b. and dipole an-
tenna 5m high.

In Irvine, Ayrshire, Paul Lawless
GMA4PGV writes in for the first time to say
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by Eric Dowdeswelf G4AR

he is building the PW Teme transceiver. The
TX side is being used with his TS530
transceiver and a W3DZZ antenna, working
numerous Gs on 7MHz with 2W of c.w. On
h.f. with 50W of c.w. Paul worked JHBJYV
and NBOV on 14MHz, plus the “usual crop”
of VEs and Ws on c.w. in the afternoons.
Nothing but Euros have been heard on
21MHz.

In Leiston, Suffolk, Dick Stanbridge
BRS31879 has a Trio R2000 and AT1000
a.t.u. with a Datong active antenna, finding
just RL7GBR on 1.850MHz c.w. plus
OX3KM on 3-5MHz s.s.b. J37XC turned up
on 10MHz cw On to 14MHz and S83H,
D68AZ on c.w. plus H33lA and
G4DUW/DU2 (QSL POB 518, Makati,
Manilla) on s.s.b. The 21MHz band
produced only VOINC and 3B8FP (QSL
POB 164, Curepipe) on s.s.b

Melvyn Dunn BRS86500 of Grimsby
has a Realistic DX 160 receiver and a 40m-
long wire finding OD5AS and ODSHM on
14MHz s.s.b., both QSL to POB 121,
Tripoli Lebanon. Better signals on 7MHz
produced BW6JX (QSL POB 200, Kaolack,
Senegal), 9Y4BA, CO2JA, HW4AMU (QSL
FD1HWB}, VPICB and HG40Q, while the
3-5MHz band showed up with SN8ALH,
TZ2XN, 9K2DZ, D44BS, J37AH, 4X4UH
and ZC4AB.

Bill Williams of Gloucester runs an
FRG-7700 and matching a.tu. from a
20m-long wire logging 4Z40Z, BP6GG,
NP4P, PY4ZZ and a good one in VKBAW,
all on 3:5MHz s.s.b. The 14MHz only came
up with HL1ATJ, VK4AG, VU2GMC and
YBOAV.

The FRG-7 receiver of Matthew
Probert of Basingstoke, Hants, is being
supplemened by an HRO which "devours
3-5MHz commercial QRN for breakfast” as
he puts it, often out performing the FRG-7.
The crystal filter of the HRO has a peaked
response rather than the conventional
bandpass characteristic with a very
pronounced “single signal” effect useful for
notching out QRM. The antenna is now a
9m vertical with top loading wires, fed with
coaxial cable. The log from Matthew shows
J37AH, K7EIll, PZ9JS, VE7DGJ,
W2KW/KV4 and ZB2EO on 14MHz s.s.b.

Nice to hear from Brian Fields of
Billingham, Cleveland, for the first time,
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also known as G4XDJ, who is a QRP ad-
dict. He has 1W out from his PW Severn
transceiver into a half-wave dipole 7m high.
The c.w. brought contacts with EU2C,
SM60TO, EA2CR, FE3ND, YU3CKL,
IK1AIR, UR2RLR, 7X2HUB, SMOGRC,
SP4ELP, OH1AA and EU1Q near
Leningrad, all on 7MHz. Best contact was
with DL3BAA/M out for a walk with 10W
of c.w.

Norman Henbrey of Rye, E. Sussex,
has been under the weather of late with lit-
tle time for DXing but with his FRDX-400,
FRG-7700 and a.t.u. he logged OA4ARQ
on 7MHz s.s.b. plus A4XRS, T2ADF and
9M2ZF on 14MHz. Just VQ9CK for a good
one on 21MHz and VK2NN on s.s.b. on the
10MHz band, which by general agreement
is intended only for c.w. The VK was work-
ing a G station!

A nice report from David Richardson of
Paston, Peterborough, where he uses an
FRG-7 and a wire 20m long. His first Top
Band DX was T77V, but on to 3.5MHz and
A71AD, D44BS, HIBRJR, HW4KR, 7X2LS,
8R1RBF, with, on 7MHz CM8GV (QSL
POB 1, Havana), CO7HC and FM5CD. On
14MHz it was just KL7Y for a fairly rare
one, so on to 21MHz, active for a change
with A4XRS, J2BEB, VQ9NC (QSL
WA4MQW), VQIYR (QSL KA4SPA),
VU2DDT and VU2GI, YC3Il, 5Z4PR and
5Z4WD with QSL cards to DF9BV. All
these were using s.s.b. but David promises
some c.w. logs hefore long. CW logs are
always most welcome but are almost non-
existent at the moment.

As always, intending contributors to this
column can obtain a sample log sheet from
me for the price of an s.a.e, making
monthly reports that much easier. With the
change in seasons the h.f. bands are also
showing signs of changing conditions with
the higher frequency bands more in
evidence while the approaching minimum
of the solar cycle is having little effect at the
moment.

If you have a poor location for DXing for
one reason or another, why not try going
mobile in your car? Like Dave Chambers
of Epsom, Surrey, G4SYT who has a
Kenwood TR430S and a “G-Whip'' loaded
quarter-wave up on the car's hatchback,
running around 80W. So far he has worked
over 90 countries on the h.f. bands with
this set-up. Recently, Dave found 21MHz
open and went on to Epsom Downs and
worked three PYs, two LUs plus VQ9YR on
Diego Garcia, together with N2BA/NP2M
on Montserrat. From the same location a
week later he worked CX4HS, and ZD7CW
on St Helena and “the greatest prize of all”
the research ship Discovery GB4DIS/MM
just leaving the Weddell Sea in Antarctica,
while many fixed G stations were unable to
make contact. As Dave says, “Follow my
example and take to the road”|
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H. Holdsworth of Leigh-on-Sea,
Essex, is a long-time reader. The
valved RX comes from a 1963
issue of PW. The converters on top
right are also from PW and the
homebrew oscilloscope is topped
by a 144MHz band receiver. QOur
75-year old d.i.y. enthusiast even
homebrewed the two speakers

General

The Jersey ARS has recently instituted a
new award, the Worked All Jersey Island
award for contacting, or hearing, all 12
parishes of the island. The certificate will,
hopefully, be countersigned by all the
operators concerned. All modes of opera
tion count or it may be endorsed for one or
more particular modes. The award costs 6
IRCs and details can be obtained from
Awards Manger JARS, POB 338, Jersey.
The parishes mentioned are St. Helier, St
Peter, St. Saviour, St. John, St. Lawrence,
St Brelade, St. Quen, St. Clement,
Grouville and Trinity plus St. Mary.

With the advent of the new c.w. facility
for Class "B” licensees | had half-expected
a fair increase in c.w. activity on the
144MHz band, with the G6 and G8 gang
very busy improving their fists before going
for the code exam necessary to get on to
the h.f. bands. Since April 1 | have not

heard even one such G6 or G8 on the busy
144MHz band! | understand that one or
two locals have been active, so | must have
missed them. I'm wondering if the whole
business was an April Fool's joke after all!

If you were wondering what those GV
special event stations were all about, they
were issued for groups or clubs celebrating
VE-Day, for seven days from May 5, on the
40th anniversary of the occasion.

Those contemplating taking the RAE in
1986 should note that the exam will only
be held in May and December next year,
the March exam having been discontinued
as from then. The RSGB says it will con-
tinue to run centres for the RAE both in
Derby and in London.

The RSGB’s Council Letter mentions that
amateur licences are now being issued of-
ficially in Turkey, the first to TA1A, the
secretary of the TRAC, previously known to
usas TATUA.

OBITUARY

correspondent.

East.

Charles Molloy GBBUS

Readers of Practical Wireless will be saddened to hear of the sudden death on April 11
of Charles Molloy G8BUS, our medium-wave and short-wave broadcast bands

Trained as a telecommunications engineer. Charles worked abroad for several years
and was an associate member of the IEE. Interest in the medium waves began when a
schoolboy in the mid-1930s, after constructing a receiver for domestic use. He later
turned to the short waves after building a one-valve receiver from a design by F. J.
Camm in Practical Wireless, and became a regular s.w.l. while living in the Middle

Charles began writing for PW some twenty years ago, with a series of articles on
WWII communications receivers. His contributions on his favourite topic. broadcast
band DXing, began in January 1969, and were always full of interest for the beginner or
the more experienced listener. His current series, Introducing Short-wave Listening,
will unfortunately end with Part 5 in this issue.

We extend our deepest sympathies to his widow Mary and his family in their loss.

Would all readers please send their much-
appreciated reports to our new m.w.
correspondent, Brian Oddy G3FEX, Three
Corners, Merryfield Way, Storrington, W.
Sussex RH20 4NS.

Transatlantic DX

Paul Logan from Lisnasken in Co. Fer
managh in Northern Ireland followed the
advice he was given in the May issue of
PW, and tried listening before sunrise.

He started listening at 2300 on April 5
using his portable Shirasuna XF900

Practical Wireless, July 1985

~ |
-

receiver Patience was rewarded and at
0035 he heard WMRE in Baston on
1510kHz, this was followed at 0105 by
WCAU in Philadelphia on 1210 and finally
at 0120 he logged WBAL in Baltimore on
1090 When he returned to the receiver at
0500 he found the band full of Spanish and
Arab stations. At 0550 he logged CKYQ on
610kHz and CJYQ on 930, so the effort
seems to have been worthwhile.
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Simon Hamer, New Radnor, has sent in
an impressive list of transatiantic DX using
the Grundig S1400 receiver. As RTE-2 in
Eire was off the air {usually it is on 612kHz)
Simon was able to hear CKYQ, New Found-
land on 610kHz. Other loggings were
CBGY on 750, WHAS 840, WHN 1050,
CBA 1070, WNEW 1130 and also Radio
Globo and CKCW fighting for
predominance on 1220.

Other DX

Another reader who uses a Grundig
receiver is Margaret Sadler Leeds, and
she uses a Satellit 1400SL. At 19389 on
March 21 she heard Deutschland Funk
1296kHz, Manx Radio ({1368) appeared on
the band at 1845 on the 24th and AFRTS
{(1145) at 2300 on April 7. As for QSL
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cards, Manx Radio on the Isle of Man sent
their QSL card confirming Margarets report
in just 21 days.

“One of the main attractions of radio
listening for me is to be able to do so much
with so little,” says Richard Eames of
Altrincham. He uses an ITT Pony a.m.
receiver and reports regularly hearing
stations like Norddeutsche Rundfunk Il on
929 kHz early in the mornings and
Qesterreichische Rundfunk on 1461kHz
late evenings.

Over in Northern Ireland Paul Logan
seems to spend plenty of time listening
around the m.w. bands. He heard Radio
Essen on 1053kHz at 2300UTc, Radio
Renascena (Portugal) on 927 at 2325,
Commercial Lisboa on 1035 at 0100 and
Radio Antalya on 891 at 0455, It is easy to
see why Paul says he is pleased with his
first receiver.

Local Radio

On the local radio scene John Parry,
Anglesey heard a variety of stations mostly
above 1250kHz. Among those in his log
were Radio Nottingham, Radio Stoke
(1503kHz), Radio Merseyside (1485) and
Radio Cumbria. John uses a Sommerkamp
FT-ONE in conjunction with a 40m dipole,
ends strapped together, feeding the
receiver via a modified Yaesu active an-
tenna, the FRA-7700. “Using this system
really brings the signals in but it's important
not to overload the receiver,” says John,

Paul Logan managed to log quite a few
local radio stations, both IBA and BBC.
Again most of his listening was done be-
tween 1800 and 0100UTC. He logged BBC
Radio Manchester on 1458kHz at 1800,
Cumbria on 756 at 1900, Clyde at 1151 on
2245 and Newcastle 1458 at 0056. IBA
stations heard include Saxon on 1251kHz
at 2015, Tayside on 1161 at 2200, Wyvern
on 1530 at 2300, Invicta Sound at 1242
at 2325 and Hereward 1332kHz at
0100UTC.

RAIBC member William Lee, Anglesey,
wrote in and tells of the QSL cards he has
received of late from “local’” radio stations,
these include BBC London, Sheffield,
Devon, Manchester and Bristol. A good
selection of cards over a wide area too.

"t - + i & ‘ - 1.}.
Islamic Republic of Iran Broad-
casting QSL card sent in by Fred
Carter
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North America

A report from Roger Bunney has some
interesting news for m.w. DXers. There are
now four different a.m. (medium wave)
stereo systems in operation across the con-
tinent, three of these require dedicated i.c.
decoders whilst the fourth system—
Kahn/Hazeltine—will operate on standard
a.m. equipment, though two similar
receivers are required. From the DXing
viewpoint in Europe the Kahn system will
allow skywave reception in stereo given
reasonable group fading conditions but, ob-
viously with a varying sideband propagation
situation (selective fading), results will be
less perfect. DXers in the States have suc-
cessfully received and DXed a.m. stations
via night-time skywave, so there is no
reason why European enthusiasts shouldn’t
share in this relatively new hroadcasting
technique.

NA Stereo Stations

Canada

Vancouver CKLG, Saskatchewan CHAB,
Edmonton CHED, Calgary CFFR, CKXL,
Winnipeg CKY, Hamilton {Ont) CHAM,
Toronto CHUM, Halifax (NS) CJCH.

UsSA

Anchorage KFQD, Portland KKSN,

San Francisco KFRC KNBR KOIT KIQl,
Los Angeles KHJ KRLA KABC KMPC,
Tijuana XTRA KTNQ, Phoenix KOY,

Salt Lake City KSL KRGO, Ogden KJQ,
Minneapolis KTCR, El Pasco KKM.J,
Eugene KUGN, Las Vegas KLAV,
Houston KLAT KKBQ KYOK, Bryan WTAW,
San Antonio KTSA KEDA, Dallas KAAM,
Kansas City KMBZ, Corpus Christi KCCT,
Ft. William Beach WNUE, Orlando WDBO,
Rapid City KOTA, New Orleans WQUE,
Birmingham WSGN WATV, Ft. Myers
WINK,

W. Palm Beach WIRK, Charleston WCSC,
Atlanta WQXI, Tampa WRBC,

Huntsville WAAY, Orangeburg WSOL,
Johnson City WJCW, Greensboro WBIG,
Charlotte WBT, Toledo WSPD,

Utica WTLB, Miami WGBS,

Roanoke WSLC, Washington DC WMAL,
Lynchburg WLVA, Bloomington WJBC,
Chicago WGN WMAQ, Cincinnati WKRC,
Richmond WRVA, Philadelphia WFIL,
Staunton WKDW, Grand Rapids WOOD,
Baltimore WFBR, Wilmington WAMS,
Syracuse WSYR WHEN WOLF,

Wilks Barrie WNAK, Long Island WHLI,
New York WNBC WQXR WABC,

Bangor WZON, Boston WHUE,

Westport WMMM, Springfield WMAS,
Willmantic, WILI, Worcester WFTZ,

New Haven WELI, Hartford WTIC.
Mexico

Mexico City XEQY, Guadalajara XHEL.
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Kahn can operate in a stereo format as
follows, two a.m. radios are tuned to the
appropriate station. One radio is tuned
slightly h.f. of the nominal carrier (right
hand) and the other is tuned slightly |.f. of
nominal (left hand). Practice obviously
makes perfect but it does work! A decoder
i.c. is available for Kahn for single receiver
use but the twin radio technique equally
works well. There are over 100 stations
operational in North America and the listing
indicates callsigns and approximate areas
though these are not arranged in any
specific order, m.w. enthusiats can es-
tablish frequencies and likely candiates for
reception.

Australia permitted a.m. stereo as from
1 February 1985 and currently Sydney
stations 2UW and 2CH are transmitting
a.m. stereo.

The other three systems Harris,
Magnavox and Motorola use a multiplexed
a.m./p.m. signal that require a decoder i.c
Motorola in particular has been cited as giv-
ing unstable stereo in fading/interference
situations, resulting in a fluctuating stereo
centre—the announcer for example is in
motion between left and right!

We would be delighted to hear from any
m.w. enthusiasts resolving a.m. stereo from
stateside and hear of readers ohservations.

Radio Stations in Eire

In the May issue the question of the local
radio stations in Eire was raised. Replies,
further information and comments have
arrived from a few readers which may help
to clarify the situation.

First the official stations, sent in by Paul
Logan, Radio Na Gaeltocht (Donegal) on
963kHz and it transmits programmes in
Gaelic, then there is RTE 1 and 2 that
transmit on 567 and 612kHz respectively.

Richard Eames has some information on
the other stations and says they are still
completely illegal and subject to random
police raids and equipment confiscations.
“The Irish Government has, | believe, made
known its intention to regularise the situa-
tion in the near future, so possibly some of
these stations may disappear,” writes John
Parry.

Many thanks to all the readers who
helped make the situation clearer,

55



Following the sad death of Charles Molloy,
would all readers please send their much-
appreciated reports to our new s.w.
correspondent, Brian Oddy G3FEX, Three
Corners, Merryfield Way, Storrington, W.
Sussex RS20 4NS.

Radio RSA

We have received a schedule from Radio
RSA which lists the English Language
Broadcasts. They transmit programmes in
nine different bands ranging from the
21-5MHz band (13m) to the 3-3MHz band
(90m). Programme times are:

Time (UTC) Target Area Frequencies (MHz)
0200-0256 USA and Canada 5 980, 6-010,
9615
03000426 East, Central & 3-230, 4-990,
Southern Africa 5.980 7-270,
9.580
0630-0730 West, East. 7-270, 11-800,

Southern Africa,

UK & Ireland 15.220,17-780
1100-1156 Central, East, West 15-220, 17785

Africa, UK & Ireland 21-535
1300—1556 Central, East, West, 9-585, 15-220,

Southern Africa, UK,21-535

Ireland & Middle

East
2100-2156 West Africa & 7-270, 9 585,
Ireland 11-500

The address for details of the English
Language Broadcasts is: Radio RSA,
English Service, Box 4559, Johannesburg
2000, South Africa.

DX Heard

Margaret Sadler RSB7397 from Leeds
has sent in an impressive s.w. log for most
days between March 21 and April 14. Her
receiver is the Grundig Satellit 1400SL and
uses the telescopic antenna for her s.w.
bands DXing

Radio Afghanistan was heard on
9.665MHz at 1900, Radio Yugoslavia on
6-100 at 2000, Radio Kiev on 6-020 at
1900, Radio Syria on 12-085 at 2025 and
KYOl on 11-900 at 1530—all in the month
of March. The broadcasts heard in April
were just as good, Vatican Radio on
11-742 at 1445, Voice of Turkey on 9-560
at 0002, Radio Beijing (China) on 11.-860

Vet 1‘ %
vama '!zrﬁ,ﬂ‘

RADIO BEUING

ENGLISH LANGUAGE SHRVICE

Radio Beijing schedule sent in by
Fred Carter
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at 0100 and Radio RSA on 21.535 at
1230 are only a handful of the stations
Margaret heard.

In New Radnor, Simon Hamer was also
busy with a Grundig receiver, the 14005
and an a.t.u. placed above the set complete
with a 22m long-wire antenna, with earth.
On April 6 he heard RUV Iceland on
9.859MHz at 2001 “booming in with
English football results”.

Radio Nederland
Publications

The following publications are just some
of those available, free of charge, from
Radio Nederland. They cannot accept re-
quests for more than 5 different leaflets per
letter. If you are interested in any leaflets
please state clearly which ones you require
by name.

Receiver Shopping List: A consumer
guide to choosing a short wave receiver.
Sets are listed in price order and other
details given include a brief description of
facilities offered and address of manufac-
turer. An indication of current prices for
most countries, where known, is given.

Booklist: The title, a brief review, price
(if known) and retail outlets are noted for
each book. Included in the lists are publica-
tions, periodicals and tape recordings useful
to the s.w.l. Various listening guides are
also mentioned.

Infodutch: This stands for Information
of Direct Use To Computer Hobbyists. It
lists various software sources for the most
popular machines. Details of computer

bulletin boards are also given.

Give Your Antenna Some Air: This
gives all the details necessary for con-
structing and siting a variety of different
antennas that can be used for s.w.lLing.
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Writing Useful Reception Reports:
This covers how to send a good reception
report to an international short wave
broadcasting station

Latin American DXing: This fact sheet
has advice on how to write a reception
report to a station in that part of the world.
Simple letters in Spanish and Portugese,
plus some useful tips are also included.

DXing Indonesia: A degree of skill is
needed to log and verify small short wave
stations in this part of the world. This leaflet
gives advice and includes a sample recep-
tion report in Indonesian.

The address for the publication is Media
Network, Radio Nederlands, PO Box 222,
1200JG, Hilversum, Holland.

Other Useful
Publications

Dial Search: Available from George
Wilcox, 9 Thurrock Close, Eastbourne, East
Sussex BN20 9NF. This contains a map of
the British Isles and Northern France and
another of Europe and the Mediterranean,
which pin-point some 300 transmitter sites
enabling listeners to take bearings. It also
gives a frequency list of m.w. and Lw UK
stations and a v.h.f. list for the British Isles.

International Listening Guide:
Available from DX Listeners Service, c/o
Bernd Friedewald, Merianstrasse 2, D-
3588 Homberg, FRG-West Germany, it
costs 8 IRCs. The listening guide contains
sections covering external and home ser-
vices in English with times and frequencies,
a survey of World News and a list of DX
programmes.

QSL Survey: Available from EDXC, PO
Box 4, St Ives, Huntingdon, Cambs PE17
4FE and costs 50p. The survey lists 17
questions regarding broadcasters thoughts
on QSLs and also gives the replies received
from 42 international broadcasters.

Tropical Bands Survey: Published an-
nually by Danish Short Wave Clubs Inter-
national and is available to non-members
for 7 IRCs. Send to, DSWCI, Tavleager 34,
DK-2670, Greve, Strand, Denmark. The
survey lists stations in frequency order giv-
ing power, location and times of transmis-
sion. Stations are also placed in the follow-
ing categories: often reported, regularly
reported, seldom reported, not reported but
known to -be active, possible inactive,
seasonal frequency.

International Mailing List: Available
from DX Listeners Service, c¢/o Bernd
Friedewald, Merianstr 2, D-3588 Homberg,
West Germany and costs 2 IRCs. It con-
tains the full postal addresses of some 300
stations or broadcasting organisations ac-
tive on the short waves.

International Programme Guide:
Available from DX Listeners Service, c/o
Bernd Friedewald, Merianstr 2, D-3588
Homberg, West Germany and costs 8 IRCs.
The guide lists the English programmes and
regular features of some 100 international
broadcasting stations that are on the air
daily. Times are quoted in UTC, target areas
are indicated and adjustments are made for
summertime where appropriate.
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Throughout this modern world, millions of
people operate some form of radio equip-
ment as part of their daily routine. For most
of the time, whether it is broadcast
programmes, a radio telephone or even
those regular QS0Os on the amateur bands,
reception is loud and clear. However, there
comes a time, at best for just a few hours
and in extreme cases for several days, when
this normality is shattered. Programmes
fade, the voices become distorted and for
reasons, other than a fault with the equip
ment, that are beyond human control. To
understand this better, it is important to ac-
cept that once a signal is emitted by a
terrestrial radio transmitter, it must travel
through the complex gaseous atmosphere
which surrounds the Earth. Natural distur-
bances, in a variety of forms, do often occur
within the atmosphere and, for a time, can
deflect reflect, hinder or enhance the nor
mal paths of such signals. That readers,
perhaps unfairly, is putting a complicated
subject into a nutshell. One only has to
glance through a few of the highly technical
and well researched books about the
propagation of radio waves, to realise just
how many factors are involved and that we,
with our limited space, can only scratch the
surface of an event by reporting what ac-
tually happened, rather than trying to pin-
point the precise cause

Briefly, radio signals in the h.f. bands are
propagated via the ionosphere and in the
v.h.f., u.hf. and s.hf. bands, via the
troposphere. The former can be influenced
by the behaviour of the sun and the latter
by changes in atmospheric pressure, tem-
perature and the prevailing local weather.

| believe that most readers are keener to
know more about the DX resulting from a
disturbance rather than the exact cause.
With this in mind, | try to strike a balance
between the two that will help the beginner
to understand the event and give adequate
information for the experienced operator
under each of the following headings. |
would appreciate your opinions on this one
readers.

Solar

“The sunspots at the end of February
were seen again at the end of March, but
my suspended magnetometer has not been
very active,”" writes Ron Livesey,
Glasgow, the auroral co-ordinator of the
British Astronomical Association. He added
that the Boulder observatory reports
isolated activity between March 16-20 and
on 23. "With solar activity at present levels,
it's hard to avoid the feeling that we are at
minimum, although | know it's predicted for
1987. The cycle has often looked more like
10 years of late and we are almost 5% years
since maximum,” writes Ted Waring,
Bristol. He comments, “Who knows?, we
might see an upturn by the end of 1986." |
hope we see something before then Ted,
my solar radio charts have been bare too
long, hi! Both Ted and Cmdr Henry
Hatfield, Sevenoaks, observed the spots at
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Reports to: Ron Ham BRS15744, Faraday. Greyfriars, Storrington, West Sussex RH20 4ME.

—

by Ron Ham BRS15744

the end of March. While Henry, using his
spectrohelioscope on the 31st located two
filaments, Patrick Moore, Selsey, was
lucky with clear skies and able to observe
them almost daily from March 30 (Fig. 1} to
April 4.

Reports of a quiet auroral glow and arc at
2100 and 2230 on March 13 and 17
respectively were sent to Ron Livesey by
the Meteorological Office at Wick and
another correspondent, H. A. Snip
PA3BWY, a Radio Officer on the Dutch
weathership, Cumulus. He stresses the
importance of amateur radio operators
identifying auroral reflected signals and
making fult use of the event, while it lasts,
to measure beam headings of incoming
signals.

Auroral reflected signals are identified by
their tone, for instance, c.w. sounds like a
low pitched rasp and ss.h. like a distant
ghostly whisper. Do keep in mind, that
whatever the geographical location of the
transmitter, its signal is reaching you via an
aurora so you should start with your beam
in a northerly direction and slowly turn it
east and west of north until maximum
signal strength is found. It is this beam
heading that is important in your report and
when added to other such reports, it is
possible for the size and movement of the
event to be plotted by the auroral co
ordinators. Reports are welcomed by
Charlie Newton G2FKZ, QTHR, the |ARU
auroral co-ordinator.

The April issue of Sofar News, published
by the London Solar Committee, contains
descriptions and block diagrams of four
types of radio telescope as well as reports
of solar activity during the first guarter of
this year and useful tables for the period
May to August inclusive. The LSC's radio
section now has 16 members and it is their
intention to develop this area of amateur
astronomy and combine the efforts of both
the visual and radio astronomer. Solar

News costs £3 p.a. including post or
specimen copies at £1, available, with
details of membership, from Bert Chapman,
Brindles, Mill Lane, Hooe, Battle, East
Sussex, TN33 9HT, Every hit of information
and each observation is vital to our hetter
understanding of the influence that the sun
has over our radio communications.

Henry Hatfield, using a home-brew
receiver with a ferrite rod antenna, monitors
the signal from the v.l.f transmissions of
MSF Rugby and has found that maximum
amplitude swings usually occur between
sunset and midnight. Since his experiments
began last November, Henry has noted
from his readings, a variation of signal
strength in a 30/31 day cycle. | wonder
what it is on the sun that varies with that
frequency?”, asks Henry and suggest that it
might be due to the rotation near the poles.
However, he is continuing this fascinating
study and both Henry and | would be
pleased to hear about other work that
readers are doing in this particular field.

Although the 28MHz hand was generally
quiet throughout the period of this report
(March 15-April 14) a few short life open
ings did occur. The one on March 24 may
have resulted from solar activity associated
with the sunspots ohserved at the time by
Patrick Moore, Fig 2.

“There was an excellent opening on
March 24, starting ahout 08900 with only
Hungarian stations on the band, but
became very lively later with most of
Europe coming in and the last signals |
heard were from Finland and Poland,”
writes Gordon Pheasant G4BPY, Walsall.
He also received signals from stations in
Spain on the 28th and April 5 then both
Austria and Italy on the 10th. In
Winchester, John Coulter, using an
FRG-7, logged signals from north and
south America on March 18, then Austria,
Germany and Hungary during the morning
of the 24th At 1140 on the same day,
Fred Pallant G3RNM, Storrington, heard
signals from Czechoslovakia, Finland and
Germany During the morning of the 25th
Fred logged ZS3KL and ZS6CDJ, at 1323
he heard both Sweden and the USSR. To
complete the day at 1515 he heard 5T6RG
sounding like an echo chamber.

“It is interesting to note the peculiar
behaviour of the spectrum these days,”
writes Bill Kelly, Belfast. At times during
March he heard European amateurs at the
lower end of 28MHz, but it didn’t coincide
with the reception of beacon signals.

Fig. 1
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Fig. 2
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TV-DXi FM-DXing
South \West Aenals carries a wide range of aenal equipment for local, fringe and TVIFM DXing
installations, and with it the expenence! We've a customer consultancy service to resolve

reception probiems, we also plan systems. UDSAT, Airband & Manne aenals stocked.
Examples from our range:

FERNSEH-ANTENNA DR1712 Combined band 1 3 wide band aerial for TV-DXing (47-68MHz and 175
230MHz} £44.15

LABGEAR CMIT065 High Gain (26dB) Low Noise {2dB) 40-860MHz Amplifier 1695
LABGEAR CM7122/RA Upconverter with gain contral {ideal for TV-DXing) . 3955
TRIAX "Omni-FW’ 88 108MHz Omni-directional FM Aerial £11.480
TRIAX ‘Stereo 8' 88-108MH:z 'Continental’ Style, 9548 Gain, 2848 f/b ratio, 8 element High (lunhw

FMA
TRIAX 8000/2ALN High Gain (25d8) Low Noise (2.8dB} FM Masthead Amplif Q?H
Also available Mono & Colour Multi-Standard VHFUHF Televisi & Video R , ring for

latest stock situation and prices, or send SAE stating requirements.
We are THE DX Specialists, our b 1985 Catalogue costs 60p.
SAE wath all your enquiries piease. ACCESS & VISA welcome.
All prices inclusive of VAT and Carriage Delivery 7-10 days

SOUTH WEST AERIALS (PW)
11 Kent Road, Parkstone, Poole,
Dorset BH12 2EH. Tel. 0202 738232

VISA

LOSING DX?

ANTENNA TUNER, for outside or INDOOR antennas, end-fed
LONG WIRES or dipoles, BOOST DX and reduce interference,
100KHz-30MHz in 6 overlapping ranges, ideal for FRG7700 etc. or
10W tx, BANDPASS design (not just usual low pass) with pre-
wound high Q coils and expensive air dielectric capacitor ONLY
£25.20, also adapts to WAVEMETER, field strength meter etc, get
MORE DX.

RARE DX UNDER QRM? DIG it QUT with a Tunable Audio Notch
Filter, between your receiver and speaker, BOOST your DX/QRM
ratio, 40dB notch, £17.40, hear WEAK DX.

Each fun-to-build kit (ready-made to order) includes ALL parts,
case, instructions, by-return postage, list of other kits.

CAMBRIDGE KITS
45 (PU) Old School Lane, Milton, Cambridge.
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Propagation Beacons

We must never underestimate the value
of the amateur radio beacon service, es-
pecially at times like these when the bands
are so quiet. Briefly a beacon is a low
power radio transmitter, strategically sited
and providing a continuous signal,
periodically interrupted with its own iden-
tifying callsign, on a fixed frequency The
reception of a beacon signal, depending on
strength, suggests that the path between
its QTH and yours is open and there is a
good chance of a QSO, or of hearing other
stations in that direction.

In Holland, Chris van der Berg, logged
signals from the 144MHz band beacons in
Belgium ON4VHF 144.985MHz on March
12 and 13, and Wrotham GB3VHF
144.825MHz on March 12 and April 7. 1
received a steady 539 signal daily from
GB3VHF throughout the period of this
report. Both of these reports are typical for
a period when the atmospheric pressure
was generally below 30-0in {1015mb), Fig.
3, and not the ideal conditions for DX in the
v h.f. bands.

Although John Coulter had little to report
on 28MHz, he did listen out for the beacons
around 14.100MHz He logged OH2B,
4UTUN and 4XB6TU almost daily between
March 15 and April 12, ZSBDN less fre-
quently, CT3B on a few days and WBWX
on March 17 only “Heard nothing at all
from the 28MHz beacons between March
10 and April 9, writes Henry Hatfield.
“Herewith the bleakest month ever,” com-
ments Ted Owen. Maldon who only heard
the South African beacon Z21ANB for a
few minutes on April 2. Bill Kelly logged the
Norwegian beacon LASTEN, at 1030 on
March 19 and reports weak signals from
the German beacons DKOTEN and DLOIGI
at 1315 on the 17th and strong at 1100 on
the 24th.

Gordon Pheasant also heard the German
beacons during the mornings of the 23rd
and 24th and logged the beacons in Cyprus
5B4CY and South Africa ZS1CTB, ZS6PW
and Z21ANB on the 26th. "Good day on
April 1, logged Z21ANB at 1820, later than
usual, plus PY2AMI and LUTUG very
weakly and both DKOTEN and DLOIGI via
back scatter from the south west,” writes
Gordon. He also heard the German beacons
again by this means at 1816 on the Sth and
via sporadic-E between 1200 and 1500,
with signals up to 589, on the 10th. Be-
tween 1900 and 2000 on April 1, Filip
Rogister ON1BRL, Overyse, feeding his
receiver with a home-brew 6-element Yagi,
some 18m a.gl heard signals from the
beacons in Adelaide Island VPBADE and
South America LUTUG, LU4FM and
PY2AMI. Chris van den Berg notes that the
beacons he heard on March 30 and April 7
were mainly in the South African direction.
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It is interesting to see the concentration of
South African.beacon signals reported be-
tween March 24 and April 2, a period when
sunspots were present! My thanks to John
Coulter, Bill Kelly, Ted OQwen, Gordon Phea-
sant, Filip Rogister and Chris van den Berg
for their logs which | used to prepare our
monthly 28MHz beacon chart, Fig. 4.

Tropospheric

Although not the whole story a good in-
dicator for a tropospheric opening is the
changes in atmospheric pressure and | have
found, over many years, that when the
barometer is reading well above 30-0Qin
{1015mb), there is a good chance of an
opening around the point in time when the
pressure begins to fall. To help readers who
wish to compare their v.h.f logs with the
atmospheric pressure, we publish a
monthly chart, Fig. 4, based on the slightly
rounded readings, taken at noon and mid-
night, from the master chart on my Short
and Mason Barograph. By comparison, the
figures taken from Ted Owen's barometer,
in Maldon, for the period are similar to mine
with a peak of 1022 mb on March 18 and a
low of 99 1mb on April 8. Harold Brodribb
finds the weather chart in his daily
newspaper a useful guide and | am always
pleased to have your reports and ideas on
this subject.

In March, Bill Kelly with the help of a
good friend, Fred Hull, installed a colinear
antenna for 144MHz and he can now nor
mally hear signals through the repeaters in
the Isle of Man GB3GD R1 and lIreland
EI1DK RO, EI3DAR R3, EI7CS R4, GB3NI
R5 and GB3WT R7. On the subject of
repeaters it may not be generally known by
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my non-amateur readers that the prime ob-
ject of the repeater network, which now
spans the UK, is to enable mobile operators
and users of small hand portables to com-
municate more reliably over greater dis-
tances while they travel. However, during a
tropospheric opening DX stations are often
heard because the repeater inputs are sen-
sitive to signals farther away and their out-
puts have a much greater range, but all gets
back to normal when the opening subsides.

“Not an interesting month,” comments
Harold Brodribb, St Leonards on Sea and
reports that even the French stations in
Boulogne and Lille, reasonably local to him,
were almost inaudible between March 24
and 28. Although conditions did not im-
prove during the first two weeks in April, he
did hear signals from a Belgian station at
Egem around 100MHz on the 3rd and 4th.
During a short opening on March 20, |
logged Dutch and French stations and a
few “warbles” between 87 and 100MHz.
While using the radio section of my
Plustron TVR5D on the South Downs at
1630 on April 3, | also heard French
programmes around 100MHz.

At 1300 on April 14, Graham Powell,
Pontypridd, had his Grundig 1400SL and
telescopic antenna, tuned to 103MHz and
heard Radio Gwent, he then tuned down to
102.-7MHz where he has previously
received Radio Mercury. He then left the
set running on this frequency and at 1303 a
voice appeared from the noise saying,
“...IRN News . . now a look at Viking
weather " and in a few seconds it had
gone. "'In my five years DXing, | have never
heard such a short signal, which was fair
quality while it lasted. or from such a dis-
tance north of my QTH,” writes Graham.
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TeLewion

Reports: as for VHF Bands, bot plesse kesp separate.

Sometimes | am asked, “what is the appeal
of long distance television reception?” My
answer is, first there is the sheer fun of
receiving pictures from other countries and
secondly, the fascination of watching
signals, from relatively great distances,
fighting for predominance on a particular
channel, as the prevailing atmospheric dis-
turbance ebbs and flows. The TVDXer may
wait for some while before a sporadic-E or
a tropospheric opening produces the goods,
but when the big one comes along, believe
me, it is well worth waiting for. Although
many of the events are similar, they each
have their own character and pictures can
come from different countries and at dif-
ferent parts of the bands during the start,
the peak and towards the end of an open-
ing. To sum up, the subject can be exciting
when conditions are right and you do not
need expensive equipment, only patience,
to take part.

Report From India

Between 1920 and 1955 last Septem-
ber 24 Major Rana Roy, India, watched
football from Dubai and a religious
prograrmme in Arabic on Band |. The signals
faded and returned again at 2000, when
Rana saw the programme highlights of the
week. The clarity of the reception is shown
in Fig. 1. During another sporadic-E distur-

by Ron Ham BRS15744

bance at 1430 on October 26, he received
a Chinese test card, Fig. 2, and some cap-
tions when the programmes started. At
1840 on January 8, Rana watched a
documentary film about north America
from Dubai and a drama programme from
another Arabic station on the same chan-
nel. Weak signals were again received from
Dubai on January 29 when he watched a
programme of songs for about fifteen
minutes in the early evening. Rana has also
had his fair share of tropospheric DX in
Band |1l At 1030 on November 27 he saw
part of the test match between New
Zealand and Pakistan, Fig. 3, on Ch. 8 from
Rawalpindi. On December 30 at 2215, he
watched singers, Fig. 4, from a transmitter
at Bahawalpur which relays programmes
from Lahore. ""There were weak tropos from
Pakistan a number of times,” writes Rana,
but a real good one came up at 0930 on
March 1 when he received pictures from
Lahore TV on Ch. 5, Faislabad TV Ch. 6,
Rawalpindi Ch. 8 and Bahawalpur Ch, 10.
The signals were so strong that the Schools
TV, being transmitted by his local station
was overpowered by telewision pictures
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from Pakistan. During the event Rana took
photographs of an announcer on Lahore TV,
Fig. 5, and election results, Fig. 6 and a sta-
tion identification, Fig. 7, from Rawalpindi
TVv.

“The weather is strange these days all
over the world, We have been having dust
storms followed by rain with wind velocities
of 120km per hour, which has brought the
temperatures down so that it is actually
pleasant instead of hot which it should be
during April. The storms damaged one of
my Band Ill antennas so | have put up
another with 24 elements while | repair the
damage,” writes Rana. He adds, "All this
bad weather has brought in fairly good
tropo conditions, when we normally have
no tropo openings at all. Hence we have
been watching Pakistan TV during March
and even April.”" It's an ill wind . etc.,
Rana.

Band |

By the time you read this the 1985
sporadic-E season should be under way and
| can tell from the tone of your letters that
you are all ready for the off. However, at the
time of writing there are reports of those
few short lifts that usually precede the main
event. Simon Hamer, New Radnor,
received test cards from Germany ARD
Grunten on Ch. E2 48-25MHz and Italy RAI
on Ch. |IA 53-75MHz on March 17. He saw
Baskethall from Spain RTVE on Ch. E3
55.-26MHz, at 1315 on the 24th, test cards
from Austria ORF on Ch. E2 at midday on
April 1, Austria on Ch. E2 and Poland TVP
on Ch. R1 49 756MHz, on the 5th, Poland

Fig. 12
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on Ch. R2 59.25MHz, on the 7th and
programmes from Sweden SVT during the
evening of the 8th. Simon also noted many
bursts of picture on Ch. R1, caused .by
meteor pings on March 18.

Neil Purling, Hull, also saw “pings” of a
football match on Ch. E2 at 1225 on the
24th. Tony Palfreyman received Russian
test cards on both Chs. R1 and R2 for about
2 minutes on March 23. On the 24th
Gordon Pheasant, Walsall, using a
Plustron TVR5D, watched a man playing a
mouth organ on Ch. E2 at 1037. Later he
saw a checkerboard pattern appear a little
lower in frequency which could have been
from Italy on Ch. IA. Gordon also received
signals on Ch. R1 at 1328 on the 25th, test
cards from '"RTVE on Chs. E2 and E4
62-25MHz, at 1220 on the 28th, Poland
on Ch. R1 at 0950 on the 29th bursts from
Grunten at 1250 on April 3 and Yugoslavia
JRT Belgrade at 1203 on the 10th. Mick
Scrivener, Sutton, and Gordon Pheasant
have added new Waltham and JVC
receivers respectively to'their stations ready
for the current sporadic-E season.

| logged a burst of test card from Poland
followed a little later by a long burst of a
newsreader on Ch. R1 early on March 28.
Several stations coming up together, with
Poland predominant, on Chs. E2/R1 were
seen at 0800 on April 4, as well as short
lived pictures on Ch. R1 at 0817 on the 9th
and strong bursts of test card from
Czechoslovakia RS-KH at midday on the
13th.

SSTV

In Co. Down on March 24, Davey
Waugh, using a Panasonic DR48 receiver,
20m long wire antenna and the
Scarab/Spectrum combination, received
SSTV signals on 14MHz from stations in
Finland, France, Germany, Poland, Sardinia
and Spain. He also saw the captions,
“"VERY NICE VIDEO”, “MY QSL 100%", “I
HAVE NO PROBLEM COPYING YOU", "DE
ITCEL", "TNX GOOD LUCK", plus pictures
of a 2-element beam, two YLs and an OM.

"SSTV can be a hit and miss affair with
the bands unused for hours and then
several stations start transmitting and it's a
case of tuning'up and down to try and catch
the best of each,” writes Peter Lincoln,
Aldershot, who often leaves his Tandy DX-
300, tuned to 14-230MHz, monitoring for
SSTV signals. | do the same on Saturdays
and when the musical tones of the signals
appear, | make the final tuning adjustments
and set the tape recorder running. | am sure
newcomers to this mode have found out
just how critical the tuning can be. During
the month prior to April 10, Peter received
a new station for him, A92DM, Fig. 9, when
in QSO with IC8POF. Peter, using a Volker
Wrasse SC-140 after his receiver for SSTV
also received 16 seconds black and white
pictures, Figs. 10 and 11, from another
regular on the bands, 13XQW.

Among the signals received in Germany
by Allan Sancto DDS5FM/G6BWH, was

GJATAF, Fig. 12, while in QSO with a sta-
tion in Norway. Richard Thurlow G3wwy,
March, reports having two-way 8 seconds
QSO0s with EI3EDM, ICBPOF, Lz20vV,
SP8PIX, 4 stations in the USA and
ZS6CDJ, 24 and 48 seconds colour QS0s
with EASFIN and several 72 seconds Robaot
colour contacts with A92NH and WBKZL
on 14MHz.

Between March 15 and April 14, mainly
at weekends on 14MHz, | received SSTV
pictures from IBGMG, ICBPOF and YU 1FU,
logged the captions, “HOW COPY ME",
“QRZ SSTV CONTEST"”, “PSE KK", "TNX
FER CALL RSV 599" and “MY NAME IS
FILIPPO". | also copied part callsigns, due
to heavy QRM, from stations in France,
Germany and Italy.

Tropospheric

“The month has been very poor for
DXTV,” writes Harold Brodribb, St
Leonards-on-Sea, although at 0800 on
April 1 he did receive pictures from French
stations at Caen and Rouen in Band Ill, by
rotating his Yagi antenna, but that was his
lot. | logged weak pictures from Canal Plus
at 0744 on March 19 and a test card from
Belgium, BRT on Ch. E10 at 1640 on the
20th and Tony Palfreyman, Sheffield,
sent a photograph of a German test card,
Fig. 8, that he received during an opening
earlier in the year.

Phase I1IC/D
Development

The AMSAT-DL satellite planning
meeting that took place ,on March 9 has
brought about some exciting new ideas for
the next Phase lll satellite, which may be
Phase I11C modified, or a quite new and dis-
tinct Phasg 111D.

Whilst the fundamental structure will be
similar to OSCAR TEN, additional end-of-
arm deployable solar-panels offered by
AEG-Telefunken (see Fig. 2) will increase
-the available solar-power by some 20 per
cent, and feeding more battery cells will be
able to provide some 500 watts of power.
‘These will also help to improve the antenna
‘Pattern, as the effective enlargement of the
‘Spacecraft, in terms of wavelengths at the
Operating frequencies, will produce an
“enhanced “ground plane” reflector, giving
dreater efficiency with fewer side-lobes.
This will permit the Mode “L” downlink
“Power to be increased to 250 watts output,
ng a much-improved 436MHz signal
r the current OSCAR TEN spacecraft.
{129€ uplink required at 1269MHz would be
£0nly some 500 watts e.i.r.p., e.g. 10 watts
%ﬁ!"smitter output to a 15dB gain antenna,
[Which is at least 10dB better than the pre-
£ Sent Mode “L” demand.

i Whilst the “store and forward” memory
Eav be dropped (see last month’s column)
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JPCE & JAIRLLTSS

Reports to: Pat Gowen G310R, 17 Heath Crescent, Hellesdan, Norwich, Norfolk NRE 6X0,

by Pat Gowen G3I0R

it is now proposed to fly a single channel
Mode "“L" packet radio -experimental
transponder called "RUDAK", an acronym
for Regenerative Umsetzer fur Digitale
Amateurfunk Kommunikation, which re-
quires no translation. This is being planned
and built by DK1YQ, DB20S, DL3AH,
DJ5KQ and DJ4ZC to provide a multiplex-
access channel at the edge of the passband
with the International AX25 protocol stan-
dard giving a phase-shift keying 400 bit/
second downlink (like the current OSCAR
TEN beacon) from a 2400 bit/sec uplink.
Whilst stations are not employing the
channel, then general information will be
computer-read onto the downlink channel
to provide a regularly updated bulletin
board.

Additionally under consideration, on the
proviso of IARU approval, is an uplink from
144.440 to 144.480MHz to place a
downlink in the Mode “L" band starting
from 436MHz so that those without
1269MHz uplink facilities can com-
municate in the common downlink pass-
band.

DARC has given 250 000DM to help
fund the bigger 200kg advanced

wWwWw americanradiohistorv com

spacecraft, and the money recovered from
the insurers of OSCAR TEN will also be
placed into the funds, but some 75 000DM
more is being sought from International
funding to permit the realisation of the
launch, with a lot of time also needed to
bring the project to fruition.

RS Developments

RS-9 and 10 continue under ground test
at Kaluga awaiting integration, but despite
some slight 28MHz sparadic-E activity
producing signals from UC2, UA2 and UP2,
they were not heard in the UK. UA3CR
reports that RS-9 will be further equipped
with a recently built 435.395MHz beacon,
which will provide 2 watts of output power
to a ground-plane antenna. It is now almost
certain that separate launches will be
provided for the satellites, with the first still
planned for December this year, although a
delay is always possible.

Leo Labutin UA3CR further reports that
the “ROBOT"” and CODESTORE facility of
RS-10 will be improved by the inclusion of
two memory boards, each with a capacity
of 250 Morse characters to_give the ability
of the re-transmission of two separate and
distinct lengthy messages.

Despite the ailing hattery of RS-6, our
regular reporters Bill Kelly, John Coulter
and Chris van den Berg all verify regular
reception, as they do for RS-7 and 8, and
even the venerable RS-1, which continues

to send corrupted telemetry whilst in

sunlight.
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WATERS & STANTON ELECTRONICS

18-20 MAIN ROAD, HOCKLEY, ESSEX.

12 NORTH STREET, HORNCHURCH, ESSEX.

MON - SAT 9 AM - 5.30 PM

TEL: SOUTHEND (0702) 206835 - 204965
TEL: HORNCHURCH (040 24) 44765

E.C. WEDNESDAY 1PM

ALL MAIL ORDER ENQUIRIES TO MAIN SHOP AT HOCKLEY

NEW! WELZ PEP RANGE OF RF METERS

140-525mHz 5-15-150 watts
PEP/RMS/FWD/RFD
Dual meter 12V DC

1.8-160mHz 5-15150 watts i

PEP/RMS/FWD/RFD
Dual meter 12V DC

1.6-60mHz 20-200-2kw
PEP/RMS/FWDVRFD
Single meter 12V DC

WE'LL GIVE YOU
SPOT CASH
FOR YOUR GOOD CLEAN
UNWANTED GEAR!
TEL: (0702) 204965

140-525mHz 4-20-200W
PEP/RMS/FWD/RFD
Single meter 12V DC

P‘EP!RMSFFWUI’HFD
Single meter 12V DC

INSTANT CREDIT

BARCLAYCARD

ACCESS

PART EXCHANGE

OVER
500 COPIES
SOLD IN FARST
WEEK!

“CONFIDENTIAL" VHF/UHF
AIRCRAFT LISTINGS

This unique frequency manual contains a complete list
of all the VHF civil aircraft frequencies in use through-
out the UK plus all the RAF-USAF and MOD airfield
frequencies in both the VHF and UHF bands. No other
publication offered at anywhere near this price has
offered so much new information. Supplies are limited!

£2.95 plus 40p p&p

FREQUENCY

firm favourite amongst listeners. The AORZDD'I COVErs
25—550ml-h without gaps. it provides AMFM and WFM reception
and has programmable search. 12v DC or 230v AC and specially
tweeke

| _NEW ]

AM-FM-SSB
26-905 MHz

FRG-9600 '

The FRG-9600 is perhaps the ultimate in wideband
monitors. Tuning from 60 to 905mHz without gaps it
provides reception of AM, FM and SSB signals. The
230v AC power supply is built-in and 12v DC operation
is available for mobile operation.

ICOM R70 RECEIVER

£599

+ FREE
H'phones - dipole antenna
- prefix maps and SW
book warth E21!

The lcom A70 is the ROLLS ROYCE of receivers. Covering 150kHz
to 30mHz it has features far too numerous to list here. Suffice to
say no other receiver at anywhere near this price can match its
performance. As usual, each one is carefully tested by us before
sale to make sure it meets its specification.

d by us for best reception.

TRIO m RECEIVER
oy ;

- prefix maps and SWL
hook worth E21!

150kHz to 30mHz with no gaps. Its programmable scanning
and memaories combine to make this SSB/AM/FM receiver a
firm favourite. The optional VC10 VHF converter at £128
adds to range 118-174mHz.

YAESU FRGB8800 RECE|VE!

£539

+ FREE
H'phones - dipole antenna
— prefix maps and SWL
book worth £21!

Covering 150kHz to 30mHz this latest offering from
Yaesu provides a really high performance receiver.
Now with built-in memory and optional VHF module
(118-174mHz) it can be thoroughly recommended.

'SONY ICF7600D

£178

'--" " + FREE AC

ﬁ - === psy & Aerial
The Sony ICF7600 is a trul mmambla receiver coyering 150kHz
to 30mHz SSB/AM plus broadcast. Despite its size it gives
suparh performance even from its built-in telescopic aerial. The
LCD reuduul. built-in clock and memories all go to make what is

bably the World's receiver.

FDK M750XX TRANSCEIVER

A full 20wans SSB/CW/FM at less than £400! Ideal as a
‘mobile or base station this rig will gwe you plenty of
DX and its good sensitivity means you'll hear plenty of
DX as well. Complete with DC lead and mobile mount-
ing bracket.

SYNTHESIZED MONITORS
ATC720 118 - 138mHz AM  £189
nx4o 141 - 1&'ImHz M

|du! for a wide runge ul monitori
number of thesa units have supplied to govemn-
ment departments, civil and military airfisld use, etc.
Each recaiver incos tes a thumbwhesl switch for
rock steady frequency selection. The units ane power
hv sell-contained, re\‘.m-geablt bafteries and e.nd! unit
with AC mai helical whip. The
mn tracking h-onl-end lurhr:’g means high sensitivity.
Other controls include AF squalch and sach receiv-
er has its owoubuilt-in speaker with provision for an
external aerial.

FASTEST MAIL ORDER SERVICE

YAESU FT290
INCLUDES

The FT290 is a legend in its own lifetime. What other rig
can offer so much at such a price? |deal as a portable,
fixed or mobile unit the FT290 provides 212 watts of

S5B-CW-FM from 144-146mHz

i

UK LISTENERS £4.95

+ 50p P&P
CONFIDENTIAL FREQUENCY LIST

This brand new publication is a must for all UK short
wave listeners, It contains information that no serious
listener should be without. If you enjoy exploring the
shortwave spectrum Eou will certainly enjoy reading all
the hitherto unpublished information contained in this
publication. It opens with some general information
and hints on listening. It then goes into more details
about a variety of strange unexplained transmissions
that can be heard across the bands. A chance here for
the enthusiast to do some real detective workl The
main body of the publication tells you exactly where to
listen for the stations you are looking for. A compre-
hensive list of non-broadcast stations with frequencies,
mode and location guides you right the way through
the shortwave spectrum. Whether you're interested in
Airband, Marine, Amateur or transmissions we cannot
mention here you'll find this fascinating reading. We M
can almost guarantee that this publication will have /!
you burning the midnight oil and sitting on the edge ﬂf
your chair with excitement.
Limited supplies available mid June

AFFORDABLE ACCURACY

QUALITY MULTIMETERS FROM ARMON
ANALOGUE '

DIGITAL

HC-6010 0.5% Accuracy. Standard Model

10ADC Range, 20KOW/VDC, Buzzer, Bmery Test >
Scale £13.00 HC-5010T 0.25% Accuracy. TR Test Facility

19 measuring ranges
HM-102R All models have full funcions and ranges and
feature:

32 digit 0.5" LED display

Low battery indication

Auto zero & Auto polarity

ABS Plastic Casing & Tilt Stand

DC AC 10amp Range

Battery, Test Leads and Manual included with Overload Protection on all ranges.

each model, Battery, Spare Fuse, Test Leads and Manual

ey FULL DETAILS ON APPLICATION FROM:-

ARMON ELECTRONICS LTD

0.1% accuracy

DEPT B, HERON HOUSE, 109 WEMBLEY HILL ROAD, WEM £39.50

PLEASE ADD 15% to your oeder for VAT, Pvtmo!‘.mmw cheque with order /. push button
Y tter apphcable to mainiand pad v/

u
Trade enquiries Invited “’

Low end voltage & current ranges, Jack for
Audio o/p Voltag: £11.00
20 measuring rungss.

1018

Rugged, Pocket sized meter, for general
usa £7.50

18 measuring ranges

HC 7030
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HP & PERSONAL
communicarionsyiro | OANS AVAILABLE

38Bridge Street Earlestown Newton-le-Willows Merseyside WA129BA TEL:092 52 29881

Satellite DX

Due to surf, the Clipperton Group were
unable to land on XF4, and had similar
initial problems at FOBXX, which delayed
their operation to the time when Europe
and Clipperton Island lost the mutual
access path. Few new DXCC Countries
have appeared on the satellite scene other
than 8Q7AV on the Maldive Islands and
GBOAUK from the Isle of Man.

Super-DX Satellites

John Branegan GM4IHJ reports that
strange signals are being picked up by the
special plasma receivers of both Voyager 1
and 2 on 3kHz. Whilst it is possible that
these signals emanate from Pluto or Nep-
tune, it is far more likely that they were see-
ing the Heliopause, the collision of the
Galactic wind and the solar wind, e.g. the
constant stream of particles escaping from
our sun At the time of the first detection,
Voyager 2 was in the plane of the planets,
heading out for a 1986 rendezvous with
Uranus, whilst Voyager 1 was in the same
general plane but heading upwards already
2500 million kilometres out from the sun.
When Voyager 2 has passed Uranus, it will
be detoured to intercept Neptune, whilst
Voyager 1 will leave the solar system com
pletely with no stops along the way, pass-
ing the 6000 million kilometre mark in
1991 John points out that it is clear, con-
trary to popular belief, that there is more
than one big patch of “nothing” between
our outermost planets and our next nearest
star in Centaurus,

Alternative Satellite
Modes

A question that often arises regarding
the use of the satellites is that of what
modes of transmission may be used, In the
earlier satellites, when both battery power
and bandwidth were very limited, the use of
fm RTTY, SSTV and a.m. were dis-
couraged, due to their continuous carrier
requirements unnecessarily exhausting the
available power prematurely, and also giv-
ing a continuous attenuation due to the
steady al.c. level actuated at the trans-
ponder. The approved modes were ¢.w. and
s.s.b., as these are not only more efficient in

terms of weak signal communications, but
also are modes where the actual carrier is
on for only some 30 per cent of the use
time, thus optimising communications with
minimum battery demand.

The latter day satellites are far more
protected, as the current "RS" series com-
mand themselves off if the battery falls to a
pre-determined level, whilst the Phase Il
design incorporates computer control
coupled with close monitoring to regulate

activity periods to solar power available.”

Thus, experimental use of other modes is
possible despite the limitations of the par-
ticular mode employed, on the usual
proviso that the bandwidth is limited, and
that the power employed does not produce
a downlink signal greater than that of the
145.810MHz beacon.
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Fig. 1: SSTV callsign block

transmitted through OSCAR-10

using ON5KN Spectrum program
and no interface unit

Despite the signal return delay, Colin
Richards 9M2CR has proved "AMTOR" to
be very effective. Packet Radio using phase
shift keying has been found to be highly ef-
fective also. “Hunt and Peck” RTTY is NOT
recommended, as the carrier is idling for
most of the time producing low com-
munications efficiency, For similar reasons
{plus the inherent poor signal to noise ratio}
a.m. is not encouraged, whilst wide-band
f.m is very much to be frowned on due to
the requirement of such huge bandwidth in
the limited passband.

Your author has recently experimented
with SSTV at times of low satellite usage,

Satellite’ RS S5 RS7 RS 8
Date 15 March 1985 15 March 1985 | 15 March 1985
Time (H/M/.M) 0838.02 0844.60 | 0919.83

Asc. Equator Crossing (°lat) 306-47 312.73 327-63

Drag Factor (decay) 4E® 4E " 4E ¢

Mean Motion (Orbits per day) 12-05056679 12.08690953 12.13664026
Increment (°W per orbit) 30-015731856 29.92588942 | 30.06874579

the results of which can be seen by Fig. 1.
400W e.irp. were used to produce a
downlink at 145.895MHz, which whilst
not giving the ideal definition desirable for a
good picture, produced a reasonable block
callsign identification out of the noise. As
AMSAT is very keen to encourage ex-
perimental techniques on the satellites, in-
put from users of other modes would be of
great interest.

Fig. 2: Configuration of Phase IlI
C/D showing the additional end-of-
arm solar panels for extra power

production
Satellite OSCAR 10
Epoch Year B5
Epoch Day 68.44296679
Inclination | 26-1408
RAAN | 149.3526
Eccentricity 0-5988192
Arg. of Perigee 354.4281
Mean Anomaly 1.2336
Mean Motion 2-05857202
Drag/Decay 7-5E77
Epoch/Orbit No. 1307

In response to readers’ requests, next
month we shall try to cover what results
and propagation might be expected from
the forthcoming h.f. satellite using 21 and
29MHz, which may help many more than
the present five holders to achieve Satellite
DXCC.

PLEASE
MENTION
PRACTICAL WIRELESS
WHEN REPLYING
TO ADVERTISERS
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Reparts. as for VHF Bends, but please kegp separate.

“With the ever increasing interest in
amateur data communications, particularly
AMTOR, RTTY and Packet Radio, it has
become evident that there is a real need for
speakers to give talks to radio clubs on
these topics,” writes lan Wade G3NRW.
He tells me that the British Amateur Radio
Teleprinter Group have set up a "Databank
Register” and club secretaries are invited to
get details by sending an s.a.e. to lan at 7
Daubeney Close, Harlington, Dunstable,
Beds. LUS 6NF.

BARTG are holding their annual rally at
Sandown Park, Esher, Surrey, on August 25
and prospective exhibitors are requested to
contact the rally manager, Peter Nicol
G8VXY, 38 Mitten Ave, Rubery, Rendal,
Birmingham B45 0JB, as soon as possible.

Peter Glover, Wimbledon, has added a
Codemaster CWR610E to his FRG-7 com-
munications receiver for RTTY. During the
month prior to April 10, Peter Lincoln,
Aldershot, found some RTTY DX. It was
mainly the late afternoons when he
received signals from the east coast of the
USA. He also copied the ARRL news-
bulletins a few times and logged stations
from Alaska KL7HPR, Lebanon ODSNG,
Philippines DU7EV and the USSR
UZOCWW and, like me, found plenty of
Italians on 14MHz. Peter's report, along
with my own log has been used to prepare
the list of countries received, by RTTY,
between March 15 and April 14, Fig. 1.

There was a predominance of German
stations on both the 7 and 3:5MHz bands
and with ME, HB9s and Gs were runners
up respectively. The only RTTY signal |
logged on 21MHz during the period was
LU4EGE, whose signal came up suddenly
at 1915 on March 23, when he was work-

ing a W4. One interesting item was the
greeting 73, made up of zeroes, standing
10 characters high, seen at 1030 on March
30. "Never give up hope of a rare QSL
card,” writes Peter Lincoln, who sent a
report to a DX RTTY station in September
1982 and received a reply on 10 April
1985. Is this a record, readers?

Looking at Fig. 1, it is good to see that
stations from Alaska, Argentina and
Australia, in addition to Canada, Japan,
Philippines and the USA were logged, es-
pecially at a time when band conditions
were not too good. | found two distinct
periods of activity and | am sure there were
more, the first began at 0920 on March 23,
when in about ninety minutes | logged ten
international prefixes, EA9, HA, |, LA, LZ,
OH, OK, UB5, YU and 9H1 on 14MHz and
the second came in sixteen minutes during
the evening of the 24th, when | copied
three VEs and two Ws. | wish | could have
spent longer at the rig on each occasion but
these events usually occur when other
engagements are pressing. However, | did
catch the QSO between Andy Stafford
G4VPM and FEGBFLB, which | reported in
our May issue and have since learnt that it
was Andy’s first RTTY contact on 144MHz.
At his home in Paignton, Andy is equipped
with an FT-102 for the h.f. bands and a
transverter for the v.h.f and u.h.f. bands
feeding his signals into a 2-element Triban-
der, 11-element Yagi and 19-element
Tonna antennas respectively and is building
equipment for 10GHz. Andy plans to be

_Band (MH2)

Country Prefix 35[7 [1a]21
Alaska KL7 X
Australia VK. X
Austria 0E XX
Argentina Ly 1 X
Azores CT2 X
Balearic Is. EAB X
Belgium ON | X

by Ron Ham BRS15744 Brazil PY X
Bulgaria Lz XX
Canada VE X
Canary Is. EAB X
Ceuta & Melilla EAS X
Czechoslovakia 0K XX
Denmark 0z X
England G X|X|X
Finland OH X
France F X|X|X
Germany DF/OJ/OK/DL | X | X | X
Greece SV X
Holland PA X
Hungary HA X
Italy l X | X
Israel 4X4 X
Japan | JAKA X
Lebanon oD X
Malta gH1 ' X
Norway LA X X
Rep Philippines ou X
Poland SP X XX
Portugal ctm X|X|X
Rumania Y0 X
Sardinia 1S0 X
Scotland GM X
Scicily IT9 X
Spain EA X
Sweden M X1 X|X
Switzerland HBI X
Trinidad 9y X
Usa K/N/W1-3 X
USSR UA/UB/UT/UZ X
Yugoslavia YU XX

operational on h.f., 144MHz, 430MHz and
possibly 10GHz, from Guernsey between
June 30 and July 15, so keep a look out for
him, readers.

—Shiu

Have new unused Avo 8 Mk 2. Would exchange for valve type
short wave receiver, or Avo valve characteristic meter or w.h.y.
W.E. Stedman. 133b Lynton Road, Bermondsey, London SE1
5QxX. X185

Have pre-war radio gear. Would exchange for e.h.t. panel, working
or not, for Marconi TF1330 ‘scope, or complete set any condition.
Also wanted manual for Cossor 1035Mk2A ‘scope. A. Keys, Mill
Lane Farm, South Somercotes, Louth, Lincs. X199

Have Sanko XL400S 8mm sound camera and Sanyo SHV2000
portable 8mm sound projector with built-in screen. Would ex-
change for h.f. linear or 430MHz base station. G4NJP. QTHR. Tel:
0262 673635. X200

Have complete OM outfit, OM10, 50mm, 28mm, winder 2, T20
flash, carry bag and cases, Kenlock tripod, 70/210 compact zoom
etc. Cost £500 new. Would exchange for ICR70 or w.h.y. for shack.
Can collect. N. Millar, 7 Rose Walk, Brookside, Bromham, Bedford
MK43 8NB. X209

64

01

Have complete ATV station Fortops RX/TX, monitor, cross hatch,
character generator, 50W linear, two cameras (value £350). Would
exchange for h.f. set of w.h.y. Graham G6LMG. Tel: Amergate
6159. X211

Have TR9130. Would exchange for TW4000A. David Rickwood
G6UDM. Tel: 0902 783338. X217

Have Pentax SV camera with F2 lens. Would exchange for general
coverage communications receiver. Tel: Maidenhead 29233. X222

Have Minolta X700 + 50mm, 28mm, X2 Macro converter, flash
and handgrip, filters, tripods, gadgets bag etc. Would exchange for
144MHz multimode TX/RX or AOR2001 receiver or good h.f. RX
or w.h.y. J. Mullen. Tel: Dalgety Bay 822206 (Fife). X237

Have SX200N scanner in mint condition, under one year old.
Would exchange for AR2001 scanner with cash adjustments.
Brian. Tel: 0624 823816 between 6.30 and 7pm. X240
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FT-270 R/RH \?}7

2m FM Transceiver. Dual 4-bit microprocessors. Dual VFO’s. Ten memorys.
Programmable band scan limits. Priority function. Two scan modes, fixed (6 sec’s)
or carrier controlled scan resume. High visibility back lit LCD, 5mm digits. Unique
aluminium die cast ducted heat sink.

P
/ Power outputs: FT-270R 25W and 3W, FT-270RH 45W and 5W (fan assisted cooling).
Optional voice synthesiser.

FREEPOST —
MAIL ORDERS
ENQUIRIES

D

Amateur Electronics Ltd.
FREEPOST
Birmingham B8 1BR

FT-270R
£349.00 inc. var

FT-270RH
£399.00 inc. var

Miain Importer and distributer— AMATEUR 210512 Alum Rock Road
um Roc
Telephone 021-327 1497/6313 ELECTRONICS LIMITED Birmingham B8 3Hx

Telex 334312 Perlec G -

PRACTICAL WIRELESS P.C.Bs The New

We have in stock PCBs f Practical Wirel ect from 1978,
Bl e ok ROy vt Wioms gt o S0 1985 Catalogues
you promised yourself you would build, then give us a call and we will
be pleased to quote you for the PCBs. from Telecomms
EG. January 1980 AF Speech Processor WRO068 £298 o -
This is just one of the many exciting projects you can build 934 Mhz Personal Radio Edition / e =
j’om I;gmum\f:g?ess. - £150 For the first time in the UK a /
une : : |
July 1983 Marchwood Power Unit WR161 £300 fully comprehensive catalogue /|
July 1983  PW Seven WR169 £275 of equipment for this exciting
ju:y :% m geven I wm%\ gg new band, together with many
uly rescaler ! i <
July 1983 PW Prescaler WRI71 £1.75 Parges °f.""‘a'§"‘c2"£'§a' ;
Oct 1983  PW Capacitance meter WR174 £2.75 information. Send £1 now for
Oct 1983  PW Digital calibrator WRI173 £350 | | your copy and receive a £2
Pw Dart WR176/177/178 £375 Telecomms Voucher.
Bridport WR182 (each) £2.75
Transceiver Box Unit WR179 £4.00

27 Mhz CB

PW IF Signal Generator WR175 £5.00 ags :

mav 1& }‘np gire:lzliém Receiver m? ﬁ 3_% ¥e ‘{'?It & Amateur Radio Edition

ay 1 op Band Receiver 1 2 el
June 1984  Auto Notch Filter WR185 gzs © o~ Over 40CP5398§§fa':"}1€dt ﬁz‘ Iuoﬁf
WR187 50 L\ products for
, WR188 £2.50 together with useful technical
auu%gzxgwgﬁgnemow mg:g ggg information. This catalogue is
Remote MF Loop WR191 £250 a must for any 27 Mhz CB or
gem?(‘i‘- MF #OOP wmgg{NB g% amateur radio enthusiast.
ug Key with memory ]

Battery State Indicator WR193 £350 Send £1 today for your copy
Modifying FRG7 WR194 £3.50
Stable Tone Burst WR195/A/B gﬁﬁ Voucher.
PW Teme WR1396 .00 n 3 SO S = 2

Please send Cash with Order Barclaycard Visa I ‘ ]' [ ‘ —‘ I‘EE ;ng‘; II:E;“\ADDI rc?

C. BOWES & COMPANY LTD, \IELEHUIIN Drsrmsuror

Unit 7, Kenwood Reddish, Stockport, Cheshire SKG 6PH. N>

T:;t 061 432 mm e - 189 London Road, North End,

Goads by Retum Portsmouth, Hants. PO2 9AE.

Tel: (0705) 662145. Telex: 869107. Telcom G.
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G.W. Morse Keys
4 Owen Close,

Rhyl, Clwyd,

Wales LL18 2LQ.

G.W. BRASS MORSE KEY

Join the straight brass key pounders with a G.W. Brass Morse Key,
still the best selling brass morse key in the UK today. Solid brass
construction with silver contacts. Only £34.99 + £2,00 P&P

24HR LCD CLOCK

Clear 12" high LCD readout, repeat alarm clock, 2 AA cells powered.
No known R/F problems. Only £9.50 + 50p P&P

NEW * NEW * NEW * NEW * NEW

DO YOU KNOW YOUR P.E.P. OUTPUT? STOP GUESSING
WITH THE G.W. P.E.P. MODULE

Most amateurs already possess a forward power meter and the
G.W. P.E.P. Module allows them to carry out a simple modification
at little cost and provide themselves with a true P.E.P. meter.

The module is supplied assembled and tested, complete with parts
for mounting in a meter i.e. screen, spacing pillar, nuts screws and
washers. Full simple fitting instructions are also provided.
Special introduction price — Only £9.95 + 60p P&P

This product is only obtainable from GW Morse Keys

| NEW * NEW * NEW * NEW * NEW

NEW HF MOBILE ANTENNA AVAILABLE SOON AT A PRICE YOU WILL NOT BELIEVE
FOR FULL INFORMATION ON ANY OF THE ABOVE PRODUCTS PLEASE SEND S.AE.
ALL PRICES INCLUDE VAT @ 15%

You can depend on

to supply the fine
range of test &

(- T =
FREE 44 PAGE
PRICED AND
ILLUSTRATED
‘CATALOGUE CN
REQUEST
@ Dver 6000 items stocked

®counters
@ muitimeters
® scopes

@ signal
generatorsetc.

ELECTROVALUELTD 28 5t. Jude's Road, Englefield Green, Egham,
Surrey TW20 OHB Phone Egham (0784) 33603. Telex 264475
North Branch, 680 Burnage Lane, Manchester M13 1NA
Telephone 061 432 4845
Please mentian this publication when replying

BRITAINS FOREMOST QUALITY COMPONENT SUPPLIERS

WOOD & DOUGLAS

*NEW CATALOGUE
*NEW PRODUCTS
*NEW PRICES

For those of you who missed the NEC here are details of a few
of the new products that we introduced:
70FM3B — The popular 70FM3 500mW to 3 watt 70cms power
amplifier has been updated to have rf switched automatic PIN
changeover. The board fits a standard miniature diecast box and is
sufficiently compact to allow disect connection to your handheld's
aerial socket. The module has facilities for line powering and has
our standard ’‘straight through’ mode with power supply
disconnected.
AF1 - A small audio amplifier board consuming very low quiescent
current. The unit is intended to complement the CWF1 CW filter
where it would act as an, audio buffer. The board also boasts an
externally activated mute circuit.
144 LIN30 — The popular 144 LIN25B linear has been updated to
yield in excess of 30W for 3W drive at 145MHz.

* * *

Details of these and other new products are included in our 1985
catalogue. This will be posted to your on receipt of an A5 stamped
self addressed envelope. Kits are usually available by return of post
but please allow 28 days for any unforseen shortages. Place your
order by post or by telephone useing your credit card. Please
include £1.00 to cover order handling and postage.

Our products are kits or assembled kits consisting of circuit board
and all components to mount on the board. We do not include
external hardware such as boxes, connectors, etc.

If your purchase does not work when assembled then apart from
being surprised we will offer to service the module for a small
charge depending on the complexity of the project. So please
remember ..

ANYONE CAN SELL A KIT ... REPUTATION SELLS OURS
UNIT 13, YOUNGS INDUSTRIAL ESTATE

ALDERMASTON, READING RG7 4PQ
TEL: (073 56) 71444  TX: 848702

AUDIO FILTERS w
MODELS FL2, FL3, FL2/A P -

Model FL3 represents the ultimate in
audio filters for $SB and CW.

Connected in series with the loudspeaker,
it gives variable extra selectivity better
than a whele bank of expensive crystal
filters. In addition i contains an automatic
notch filter which can remove a “tuner-upper’” all by itself. o
Madel FL2 is exactly the same but without the auto-notch. Any existing or new FL2
can be up-graded to an FL3 by adding Model FL2/A conversion kit, which is a stand-
alone aute-notch unit. Datong filters frequently allow cantinued copy when

otherwise a QS0 would have to be abandoned. Rt
-, _";\
- q‘_

Prices' FL2 £89.70, FL3 £129.37, FL2/A £39 67

ACTIVE RECEIVING ANTENNAS

Datong active antennas are ideal for

modern broadband communications

receiver: —especially where space is limited.

® highly sensitive (comparable to full size dipoles).
® Broadirand coverage |below 200 kHz to over 30 MHz),
® needs no tuning, matching or other adjustments \
® two versions AD270 for indoor mounting or AD370 (illustrated) for outdoor use

® very conpact, only 3 metres overall length ® professional performance standards.

Prices; Modv! AD270 lindoor use only) £61.75 Both prices include mains power unit.
Model AD370 far outdoor usel £69.00 -~

MORSE TUTOR

‘The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users world-wide.
® Practise anywhere, anytime at your convenience. . -
® Generates a random stream of perfect Morse in five character groups.
® D70's umque "DELAY'' control allows you to leam each character with its correct
?é%:ﬁ?;gu %an withda Iang_deia\-' rb;et:een each character and as you improve
y. The spee each char. i

. i:dependem el L contmml acter always remains as set on the
eatures: long life batter ation, compact size, i

built-in loudspeaker pius":r)eor?s:nal eafpiecg‘_a e Price: £56.35
Our full catalogue plus further details of any product are available free on request.

All prices include VAT and postage and packing. Barclaycard,
Goods normally despatched within 3 days 5uhjec:$ﬁm Orders—
b to availability Tel: (0532) 552461

write to dept. PW.
Spence Mills, Mill Lane

DATONG

ELECTRONICS Bramley, Leeds LS13 3HE

LIVITED

England
Tel {0532) 552461
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S.E.M.

SEMFACT — At last we have the d
WAVE METER and it's now in stock.

S.E.M. TRANZMATCH. The most VERSATILE Aerial Matching (Tuning) Unit
available. Matches 15-5,000 ohms BALANCED or UNBALANCED%eeders up to 1
KW. Air coupled BALUN (no toroids}) means no connection 1o equipment, which
can cure TV1 both ways. An 50239 and screw terminals for CO-AX, END FED or
TWIN FEEDERS. Size 8% x 4" x 7W4", 3 5-30MHz £89. 1 8-30MHz £99. The highly
acclaimed EZITUNE built in (see below) £29.50 extra. 930% we sell have the
EZITUNE option. All Ex-stock.

NEW S.E.M. WAVEMETER. Have you read your licence? Have you got a
wavemneter! Produced following so many requests. 1.5-30MHz in 3 switched
bands with a very nice meter Only £29.50 Ex stock.

S.E.M. IMABIC KEYER. No better fully auto keyer anywhere, Uses Curtis chip.
R F. proof Sidetone etc. £45. A first class twin paddle key £17.50 Ex stock.

BRAID BREAKERMHI PASS FILTER. Stop TVI at TV, £6.50 Ex stock.

RF NOISE BRIDGE. Adjustable O-infinity ohms, 3" x 114" x 2" only. S0233s, 1-
170MHz, Neat, accurate & economical. £34.50 Ex Stock.

3 WAY ANTENNA SWITCH 1Kw 50239s. Good to 2 metres. £17.50 Ex stock.
Or 4th position to earth output £19.80 Ex stock.

S.E.M. 2 METRE TRANZMATCH. 542" x 2, 3" deep. 50239s. £27.50 Ex stock.
S.E.M. EZITUNE. New circuit. Gives MORE noise & bomb proof operation.
Because no similar unit is made, it's usefulness is not appreciated until you have
used ona. Eiminates need for S W.R. bnidge

Clean up the bands, increase your P.A. life by many times, by tuning up without
transmitting.

Connects in aerial lead, produces S9 + noise in receiver. Adjust A.T.U or aenal for
minimum noise. You have now put an exact 50 Ohms into your transceiver. Fully
protected, you can lransmr[ lhmu%h it, save your P.A. and stop QRM. S0239s. 3"

x 14" x 2" £34.50 Ex stock. P.cb. + fixing + instructions to fit in TRANZ-
MATCH or any ATU £29.50 Ex Stock.

d for our

UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

SENTINEL 2M LINEAR POWER/PRE-AMPLIFIERS

Feature either POWER AMP alone or PRE-AMP alone or both POWER AND PRE-
AMP or STRAIGHT THROU when OFF. Plus a gain control on the PRE-AMP from 0
to 20dB. N.F. around 1dB with a neutralised strip line BF981.

Ultra LINEAR for all modes and R.F. or P.T.T, switched. 13.8V, S0239s.

Five Modeis: Ex. Stock

3/36. 12 times powar gain, e.g. 3W in, 36W out. £70
10/50. 10W in, 50W out. £86.

10/100. 10 to 100W. £'135

POWER SUPPLIES for our linears 6 amp £34. 12 amp £49.

SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPLIFIER (R.F. Switched)
1dB N.F. and 20dB gain, {%am control adjusts down to unity) 400W P.E.P. power
rating. Use on any mode. 12V 25mA. Sizes: 114" x 24" x 4", £29.50" Ex stock.

PAS Same specification as the Auto including 240V P.S.U. £33.00* Ex stock.
SENTINEL 2 METRE PRE-AMPLIAER. No R.F. switch. £15.00* Ex stock.

S.E.M. AUDIO MULTIFILTER (A very Qood filter at a verv good price).

The most versatile filter available. Gives “passband” tuning, “variable selectivity”
and one or two notches. Switched Hi-pass, Lo-pass, peal ¢ or notch, Selectivity
from 25KHz to 20Hz. Tunable from 2.5KHz to 250Hz. PLUS another notch
available in any of the four switch positions which covers 10KHz to 100Hz. 12V
supply. Sizes: 6" x 214" front panel, 3%%" deep, all for only £65.00 Ex stock.

SENTINEL AUTO H.F. WIDEBAND PRE-AMPLIFIER 2-40MHz, 15dB gain.
Straight through when OFF, 9-12V. 24" x 14" x 3". 200W £19.55* Ex stock.

SENTINEL STANDARD H.F. PRE-AMP. No R.F. switching. £12.62* Ex stock.
12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.

Prices include VAT and delivery. CW 0. or phone your credn card number for same day service.
*Means Belling Lee sockets, add £190 for 5023%s or BNC sockets. Ring or write for more
information. Place orders or request information on our Ansaphone at cheap rate times.

Goods normally by return.

From UK's leading

radio software and
hardware house comes the
much praised MPTU-1 tone encoder/
decoder, now available in kit form for enjoyable home
assembly. This phase lock loop circuit is 100% reliable and
extremely sensitive.

MPTU-1 unboxed (MK50U) £34.50
With on-board PCB components. this includes integral power
supply.

MPTU-1 boxed (MK50B) £49.95

With case, pre-drilled front and back panels, switches
sockets, etc.

Both come with silk
screened, solder resist PCB,
hook-up wire and enough solder
for construction, together with
easy-to-follow instructions.
Your MPTU-1 will work with any &
serial 5v TTL system for RTTY [
and AMTOR.

Practical Wireless, July 1985

MPTU-1 RTTY/AMTOR Terminal Unit

\\—---------

MPTU-1 ready assembled £69.70 including postage

All prices include VAT and are correct at the time of going to
press.

Trade enquiries welcome
Scarab Systems produce many other top-quality programs and
equipment for the radio amateur. Use the coupon now for details.

= SCARAB
&%) SYSTEMS

39 Stafford Street, Gillingham, Kent ME7 SEN.
Tel: (0634) 570441

‘ Please send me

D MPTU-1 unboxed (MK50U) MPTU-1 ready assembled

£34.50 + 75p postage. £68.70 including postage.

MPTU-1 boxed (MK50B) Free details of other equipment
£49 95+ £1.00 postage and programs. l
| enclose a cheque/postal order for i
| wish to use my Access/Visa Card No: [ I rl l | I l
MName
I Address
Telephane No
Signature
| understand thatif | arn not fully satished | can .o, cn

return the equipment within 21 days for full
reimbursement. 14 days delivery.

---------‘
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MAIL ORDER CO.
s s
Straatham, SW16 6ED.
SPEML EXPRESS MaAIL ORDER SERVICE
EMSE1 250 | PL509 600 | GAKS 599 | 6L6G 300
AZ3 z.?s EME7 250 | PL519 6.00 | BALS 150 | BLEGC 350
clas 400 | Enan 650 | PLBOZ 6.00 | 6AME 602 -g{-& :Ttg
o 50 | pys 275 |PY33 250 | BANS 475
Dyso2 150 |Eves 175 | PY8Y 150 |6ANBA 350 g? 341
3o EYas 175 | Pv82 150 225
E180F 1020 P 150 |88 ~o | 65C7 27
810 543 EYS0DA  3.00 e 200 | gase ass | 6507 35
EABCBO 125  EZ80 150 | CVC00A 400 | eASIG iR | esx7 350
EB91 150 EZ81 150 | L os00 150 | BATE 12 | BSLIGT 100
EBFB0 150 GYS01 300 | pYS00 120 | BaUSGT sog |ESNIGT 300
EBFB3 150 | GZaz 400 | qavo2e 3180 | GAUS 750 | 6587 27
ECO1 800 | Gz33 475 | gQuod-io 2350 |gAwms 375 |SSGIM 250
£CC33 450 | G734 3.00 | 0AV03-204 587 325 25
ECCI5 450 gy 475 4838 | 6B8 3z |OvoGT 2=
EEm BB fkre 500 | GOVOG-40A BBA6 150 (Bxa 200
gCcss 175  KIE6 15.00 580 | 0aAs 500 | y2ax7 s
= KT77 1200 | QVD312 6.80 | GBEG 150
E£CCa5 175 s 300 | 66 750 | 12BA6 250
ECC88 350 | KTE8 2000 | o 324 | 685 225 | 12886 250
ECC91 883 N78 1500 | o0, eo0 | caNe 300 |12BY7A 300
ECFB0 150 | OA2 325 | 2pe; 400 |esosa  3so |12HG?
ECH35 300 | OB2 435 | ho a7t |-eemr 250 |2 138
FCHa2 350 | Oc3 250 | g5 250 | GBRAA 350 | 0P4 250
ECHA? 30 op3 250 |26 250 | 6BS7 6.00 30719 50
ECLB0 150  pcgg 250 | U37 1200 | 6BWS 600 |FLI3 180
ECLEZ 150 |prgg 250 | UABCBO 125 | 6BW7 150 |XFL14 180
ggtgg ?2 PCaz 175 | UBF83 150 | FBZ6 275 | 2128 -
gL 13 |posy 175 | UCH42 250 |6C4 1= |80 v
: 175 |UCHS1 250 | 606 350
e 25 pcreo 200 | UCL82 175 | 6CBAA 250 | S17A L]
Frons! I8  FPeFe2 150 |UCLes 275 |6CDEGA 500 | B2 2
Ehaz 420 | PcFss 250 | UF83 200 | 6CL6 375 -y
e 25 |Pcreoy 250 | UL 500 | 6CHE 1300 | 28 2000
Eros 500 |Pcreoz 250 | Ui 175 | 6CW4 800 | 5724 v
" 170 | Uv4) 225 | 6D6 aso
3 15 |pcreoa 170 | Uy 225 | 6005 §00 ‘g
Exoa 350 |PCH200 300 |VRI0¥30 250 | 6EAS 300 |83 o
354, 2% | Poe 200 | VRISM30 250 | 6EHS s | 34 St
e 537 | pciea 3.00 | Z759 2500 | 6F6 300 |32 brrd
EF 16 S0 | PCLE4 200 | 2803U 2500 | 6GkB 275 | e
35 200 |peies 250 | 2021 325 | 6HG 30 (24 2
75 | pCigs 250 |3B28 4000 | 6HS6 an
EL32 250 | priges 250 S800 | 6J5 450 | 68538 v
g 490 |Posoo 00 |5R4GY 350 | 6J6 s |97 B
PFL200 250 | 504G 300 | &I7 475
EL36 250 250 | 546 250 | 6UBsA s00 | 7586 1500
Else 9940 | pupy 175 | 5Y3GT 250 | 6JSEC 600 | 75%7 an
HE 5% | pue2 150 |523 400 | BKaN 250
ELo 22 |pia3 250 | 524GT 250 | 6KBGT 27
ELad 25 piea 2.00 175 |67 3.00
EDas 36 | PpLsoa 250 | GAB7 300 | 6KB 300
Etas, 200 PpLses 250 | BAHE 500 | 6KDS 0o
Open daily to callers: Mon-Fri 9 a.m.-5p.m.
wves, Tubes and Transistors - Closed Saturda
Tsrme C W‘ 0. onlv. allow 7 days for delivery. Tel 0D1-677 242477 Prices comect
Prices e; Quotations for any types not listed SAE. Tolax when gaing
\m'l'-ddﬁ% Post and packing S0p per onder S45708 1o press

SATELLITE TELEVISION RECEPTION EQUIPMENT

ANTENNA g
1.8m dia aluminium petal dish complete with polar mount 45.4 dB
gain at 11.45 GHz.

£609 + VAT (carriage included)

SATELLITE TELEVISION RECEIVERS
Suitable for 4 GHz and 12 GHz. L.F. imput 430—-930 MHz.
£399 + VAT (carriage included)
Get to know more about this latest technology by reading
Tomorrows Television Today by Michael J. Stone. This well illus-
trated book is a comprehensive guide and covers all aspects
including the fundamental theories of satellite television reception.
Price £9.95 inc. p&p.
A SATELLITE TECHNOLOGY SYSTEMS LTD

3 Thicket Road, Staple Hill

Bristol BS16 4LW

Telephone: 0272 573878

Telex: 449752 CHACOM G ATTN: STS

Delivery by return

. thal there 15 a real difference at
Cncklewood Electronics. That's why you
should never be withowt the FREE
CRICKLEWOOD  ELECTRONICS COM
PONENTS CATALOGUE, for sheer variety,
competitve prices and serwice fromthe UK.'s
number one 100% componert shop. No
gimmicks, no gadgets or computers, just
components, millions of them, all easily avail-
able by mail order, calling or credit card
telephone orders. Just pick up the phone (or
a pen| to get your FREE copy now (no SAE

required). You have nothing to lose.

CRICKLEWOOD ELECTRONICS LTD.
4 Cricklowood Broadway NW2 3ET.
01-450 0995 & 01-452 0161

ALL MAJOR CREDIT CARDS ACCEPTED
Telax 914977 Phone or write today

— RMB. ELECTRONICS - QSL CARDS FOR THE DISCERNING HAM —

Don't you think QSL Cards tend tobe boring ?

We thoughit 50, that's why we have commissioned 2
professional artist to create & new standard of QSL
cards for the more discernng  Amateur
The result 15 a set of cards depscting the more humerous
side of Amateur Radio jargon
For your sample of these high quality limited edition
prnts, send now for details to-

BMB Elearonics. Freepost. Polesuvrih .
Tamwonth. Siaffs. B78 3BA.
Remember, NO STAMP REQUIRED.

How many Amateurs ¢an you recall by their card
L and not just their callsign ?

J

SPECIAL PRICES ON SURPLUS EQUIPMENT

Rnul RA17 Receivers 500 KHz/30MHz in 30 effective bands from £195.00
i 830 R ivars 500KHz/30MHz in 9 bands £230.00

Eddmona 'm'mn 19/165 MHz in 6 bands £165.00. All receivers in

iage £15.00. PCR Receiver LW/MW/SW with built in
PSU 45.00. Packing and postage £5.00. Pye Westminster W15 low band AM
£30.00, high band £35.00. Packing and postage £3.00. Pye Vanguards mid band
AM untested, with cables, con!ml box anﬁ mike £20.00. Packing and postage
£5.00. Pye Pocketph tested £15. Receivers Tested £7,
untested £4, p&p £1.50 New TX Batts. £1.50 each, p&p 50p AVO Vaive
Tester with data book £45.00. Packing and postage £5.00. New 28 range digital
multimeter £45.95. 10ft Whip Aerial £4.00. Package and postage £1.50.
Creed Model 75 Telep: £25.00. Package and postage £5.00. Hameg
HM207 single beam scope tested £88.00. Package and postage £6.00.
Meteor 600 frequency counter 600 MHz new £144.90. Various scopes, single
generators, output meters, counters, multimeters, etc. always in stock.

Send 50p for illustrated catalogue, includes £1.00 voucher.

WEIRMEAD LTD, 218 St Albans Road, Watfard, Herts. 0923 49456

Access/Visa Welcome Goods in stock, delivery 7 days

25 THE STRAIT,

J- BIRKETT LINCOLN LN2 1JF. TEL 20767

144MHz WAVEMETER KIT as in P.W. Oct 1983 (@ £4.65.

STRIPLINE TRANSISTORS BFR36 Type (v £1.95, 3 GHz Low Noise @ £3, 2 GHz General
Purpose @ £1.30, 2 GHz 3 Lead Type @ 3 for £1.15.

FETS J304 @ 6 for £1, 1230 (@ 5 for 60p, E304 (@ 7 for £1.

AIR SPACED VARIABLE CAPACITORS with SM Drive 400+330p.f. 3mm Spindle @@ £1.25.
AIR SPACED VARIABLE CAPACITORS 350+ 180p f with SM Drive (@ £1.50.

PAINTON MULTI-WAY ADJUSTABLE STOP STUD SWITCHES @ £2.50.

FERANTI RADIO I.C. with circuits (@ 95p.

ERIE NUT FIXING 1000p.f. FEED THRUS 500V.W (@ 25p.

TRANSMIT RECEIVE PIN DIODES VHF 5 for 60p, UHF 5 for 75p.

100 PIV 30 AMP DIODES Stud Anode or Cathode Available @ 50p each.

VOLTAGE REGULATORS 7305 3 for £1.30.

TOYO CRYSTAL FILTERS 10.7MHz BW=L 7.5KHz with 2 Transformers @ £4.60.
TELEPHONE DIALER CHIP with Data |~ 85p.

B.S. GRADE 1.C.'S 14 Pin Dil 747DBM @ 30p, 710 @ 30p, 741DM 14 Pin Dil @ 30p.
OCTAL CMOS I.C."S 74SC 137AC (@ 50p, 745C138AF (@ 50p, 745C139AC (@ 50p, 745C240AC
(@ 60p, 745C241 @ 60p.

GEC ALLOY TOROIDS Type 1 Single Winding 5 Amp 30mm Dia @ 40p, Type 2 Dual
Winding 10 Amp 40mm Dia @ 75p.

FERRANTI I.C. ZNA2ZHWOGE No Details @ S0p.

SMALL DISC CERAMICS 0.1u.f. 50VW @ 5p, 0.01u.f. 50VW @ 20p Doz.

AIR SPACED TRIMMERS Differential Type 10X10p.f. v 18p.

WOO0D AND DOUGLAS KITS AVAILABLE FOR CALLERS AND BY POST
ACCESS AND BARCLAY CARDS ACCEPTED, P&P 50p, under £5, over free. Goods

68

fty by return.

RTTY and cw TRANSCEIVE with NO TERMINAL UNIT

This f; ' direct with your rig, slashing the cost of previous
systems Snlrt screen, type ahead, all the usual features and more. Tape and kit for
the very simple interface, includirig PCB and User Port Connector, for 063
Ready-made interfaces available. For CBM64, BBC-B and VIC20 (+ at least CW-
only version for SPECTRUM £10.

And four su| programs for CBM64, VIC20, BBC-B, SPECTRUM
LOCATOR QTH or Maidenhead locator or Iatﬂong. Distances, headings, contest
points, converts between locator and latlong. Tape £6.

I.OGQOOK Dale bend rnode call and remarks. Superfast callsign search. Easy, fast
g of files. P output. VIC20 needs at least 8k expansion. Tape £6.

MOHSE TUTOR Britain's best. Learn fast in easy stage-s I‘rv.m'l absolute be?mnar to
over 40 wpm. Join the hundreds who have this p
full learning guide £6. For ZX81-16k also.

RAE MATHS All the practice and testing you need. Tape and -comprehensive
reference sheet detailing all you need to know £8. VIC20 needs axpansion {any). For
ZX81-16k also. Don't let maths make you fail. PASS with this program.

All programs are very easy to use and come with full instructions.
Prices include p&p 1st Class by return. Add £1 per tape if outside UK or Ireland.

techmcal software (PW)

Fron.l.lppul' ‘ Y i LL54 TRF. Tel. 0286 BB1886
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NOTICE TO
READERS

SMALL ADS

The prepaid rate for classified advertisements is 38 pence per
word (minimum 12 words), box number 60p extra. Semi-display
setting £12.60 per single column centimetre (minimumn 2.5 cms).
Please add 15% VAT to total. All cheques, postal orders efc., 10
be made payable to Practical Wireless and crossed “Lloyds Bank
Ltd". Treasury notes should always be sent registered post.
Advertisements, together with remittance should be sent to the
Classified Advertisement Dept., Practical Wireless, Room 2612,
IPC Magazines Limited, King's Reach Tower, Stamford St,
London SE1 9LS. (Telephone Mandi, 01-261 5846.)

Whilst prices of goods shown in
advertisements are correct at

the time of closing for press,
readers are advised to check
with the advertiser both prices
and availability of goods before
ordering from non-current issues
of the magazine.

Aerials For Sale

Receivers and Components

RADIO CANADA, Pelung Austraha, Voice of Amenca, A
Vega 206 (6x SW/MW/LW) pulls these and dozens mure.
£23.95, Year's guarantee. Return despatch. CORRIGAN-
RADIOWATCH, Building 109, Prestwick Airpert, KA9
ZRT. Holidays 1-22nd July.

GRUNDIG SATELLIT 3000 SSB RECEIVER. All amateur/
broadcast bands. £220. Offers Tel. 01 504 4830.

WANTED. Surplus Components, Valves, Transistors, Trans-
formers, [Cs, Capacitors. Rung (0246) 211682, Immediate
settlement.

VINTAGE WIRELESS SPARES. Valves, radios, amplifiers,
service data. Antique wireless newsheet sample upon request.
Mail order. VINTAGE WIRELESS COMPANY, Cossham
Street, Mangotsfield, Bristol BS17 3EN. Tel, 0272-565472.

PRACTICAL WIRELESS and Television 1959 1o 1983,
Everyday Electromcs 1972 to 1980, less 13 total 634 maga-
zines. Offers. Box PW35.,

G2VF D.LY. HF. long and medium wave trame antennas.
S.AE. for detals: F. RYLANDS, 39 Parkside Avenue,
Millbrook, Southampton.

ANTI-TVI AERIALS

Data Sheets, Large 24p
SAE Aerial Guide £1.00 — '
GIEKX. For your shortwave requirements Largest stock in

GZDYM UPI.OWMAN, the South West. PEx's. § §.B. PRODUCTS, Truro 862575
TIVERTON, DEVON . B

Calers Welcomo by Appointment ONLY ___Tel: 3385 215 AERIAL ACCESSORIES. GSRV TYPE AERIALS. Half-
size £13.50, Fullsize £15.50. NEW HARD DRAWN COP-
PER AERIAL WIRE, 14Ht l4swg £7.9%) 5 metres l6swg
£6,90. Enamelled soft copper wire 10 metres 12swy £3.50, 50
metres PVC covered aenal wire, £4 20, Ceramic Epg Insuls-
tors 40p Guy Rope 4mm Polypropylene 50 metres £3.95,
4mm Nylon 50 metres £6.90. 1 KW 1. | Baluns £13.00. All
items post paid S.M TATHAM G3RSY. | Orchard Way
Fontwell, Arundel, West Sussex.

S0 RADIO MAGAZINES. 1971 8. ETI-EE-PW.
PE+R+ECHE. Offir Buver collecis. SMITH, 7 Chantry
Avenue, Bideford, Devon Tel, 76820

RadeTV Tower

TELESCOPIC H/D 5 Section Rado/TV Tower Winch to %t
Fitter to trailer, 01-888 7839,

SONY [CF-7600D BROXED. As new. £13). Phone Farn-
borough, Kent 52924 after 6pm.

FRG-7700, LITTLE USED £250. Digital Avometer 2001,
unused £75, Leeds (0532) 675489,

PROFESSIONAL POLICE, Fire, Public-Serviee pocket-sized
momtor receiver. 54-176MHz VHF plus 10m amateur band
(1lm on request) & Aircraft. Excellent sensitity, VFO,
squeleh prowvision, Whip Antenna, ctc. Complete with acces-
sories. Only £24 95 post paid CWO/COD welcome. Satisfac-
tion or money refund. D. TAYLOR (Dept. GSE7), 8
Emmerson Street, Crook, Co. Durham, U.K.

CRYSTAIS Made to order for any purpose : and Balge sinl:ks of
for

CW (QRP) freqs £4.00 aml CB conversion l::ymis atEL50
PROGRAMMABLE OSCILLATORS (PX0) for baud rates, MPLU,
and freq markers£12.50.
FILTERS Crystal, lith h | and ic for all
standard IF's Special 10.6%MHz for big improvement to mast
CB rigs 31&!50 each.

SAE. FOR LISTS. PRICES INCLUDE VAT AND POST

P. R. GOLLEDGE ELECTRONICS
G3EDW,

Merriott, Somerset, TA16 5NS
Tel. 0450 73718

Educational USED AMATEUR EQUIPMENT?
- 1 BUY, SELL & EXCHANGE
COURSE FOR CITY & GUILDS, Racio Amateurs Examina- My low overheads mean the best possible deal for
ton. Pass this important examination and obtain your hcence, Youl
with an RRC Home Study Course. For details of this and
other courses (GCE, Career and professional examinations,
etc.,) write or phone: THE RAPID RESULTS COLLEGE,
Dept JX15, Tuiton House, London, SW19 4DS. Tel. 01-947
7272 (9am-5pm} or use our 24hr Recordacall Service: 01-946
1102 quoting Dept JXI5.

Whether buying or se!lin% Phone Dave on
HDRNCHUH (040 24) 57722 ANYTIME
or send SAE for latest list to.
G4TNY ELECTRONICS
132 Albany Road, Hornchurch, Essex RM12 4AQ.
NEW EQUIPMENT SUPPLIED AT COMPETITIVE PRICES!

Auctions

AUCTION NOTICE ELECTRONICS

AUCTIONS HELD EVERY OTHER FRIDAY — LOTS INCLUDE:
Electronic and Electrical Equipment, Components, Test Gear, Radiotelephones, Computers,
Photographic and Video Equipment, also Manufacturers Plant and General Works Effect.

CATALOGUES AVAILABLE, SUBSCRIPTION £10 PER YEAR, POST PAID.
ANGLIA INDUSTRIAL AUCTIONS

5 Station Road, Cambs. CB6 1QE.
Phone: 0 860185.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for
insertions. | enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical ereless]

CAT. heading

|
4

NAME ...

Company registered in England. Registered No. 53626 Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 7185

PRACTICAL WIRELESS
Classified Advertisement Dept., Room 2612,
King's Reach Tower, Stamford Street,
London SE1 9LS Telephone 01-261 5846
Rate 38p per word, mrn:mum 12 words.
Box No. 60p extra.
PLEASE ADD 15% VAT TO TOTAL
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Miscellaneous

NI-CAD BATTERIES. AA, 500, MAH, £1.00. C, 1200
MAH, £2.00. D, 1200, MAH, £2.20. PP3, 110 MAH, £4.80
P&P 40p. Free price list. SPECTRUM RADIO & ELEC-
TRONICS, 36 Slater Street, Liverpool L1 4BX. Tel. 051 709
4628,

Morse Software

RTTY MORSE RADIO SOFTWA
RTTY/MORSE READER For 48K Spectrum. The uitimate FW program,
5 Baud RTTY full 58

features nclude. P
Morse reception  auto speed contrel (535 WPM, punwanun and

Also mcludes 40 page text memaory, and copy lacity for

HEATHKIT U.K. Sparcs and service centre. CEDAR ELEC- QSL CARDS. Gloss or tinted cards. SAE for samples to.
TRONICS, Unit 12, Station Drive, Bredon, Tewksbury, TWROG PRESS, Dept PW, Penybont, Gelllydan, Blaenau
Glos Tel. (0684) 73127. Flestiniog, Gwynedd.
i SHORT WAVE MUF GHAPHS
GH QUALITY QSL CARDS, competiive prices, free Send your home ured month
artwork, stamp for samples to J. 5. COATES, 57 Worrall and sunspot number and our wil YOUr: o
personal MUF Use the 1 o predict the best tmes/
Street, Morley, Leeds LS27 OPJ. Bt . roa e
accurately or give nearest We can supply sunspol
numbers. de'l Egaph costs just £2.
WIRE Send S A dslﬂds of our Bureau Services,
811 Forest London E17. Ti 01-531 1568 coassones and Compo
AR COPPER T8 RADIO | RESEARCH BUREAU
SWG b Boz 4oz 202 SINEH)
8to34 363 200 1.10 0.88 P.O. Box 44, 7 A('aat Terrace, Swansea SA1 1LA.
g g & iz e SUPERB INSTRUMENT CASES by BAZELLI, manufac-
4410 47 867 5.80 349 275 tured from PVC, Faced steél. Vast range. Competitive prices
48 15.96 958 638 3.69 start 4t a low £1 50 Punching facilities at very competitive
PLATED COPPER WIRE prices. Suppliers only to Industry and the Trade. BAZELLI,
14 to 30 9.09 5.20 2.93 1.97 {Dept No 25), St. Wilfrid's, Foundary Lane, Halton, Lancas-
ter LA2 6LT.
14 to 30 397 241 139 094
Fluxcore
Solder 5.90 3.25 1.82 0.94
Pri include P&P VAT. O under £2 add 20p. BURGLAR ALARM EQUIPMENT. Ring Bradford (0274)
SAE for list of copper and resistance wire. 308920 for our catalogue or call at our large showrooms
Dealer enquiries welcome. opposite Odsal Stadium.
y " WAVEGUIDE, FLANGES & DISHES. All standard sizes &
QSL CARDS, printed to your own design on white or odu:lurcd Alloys {new material only) from stock. Special sizes to order.
gloss card. 5.A.E. for samples to: THE NUTLEY PRESS, 21 Call EARTH STATIONS 01-228 7876. 22 Howie Street,
Holmethorpe Avenue, Redhill, Surrey RH1 2NB. London SW11 4AR.

prnter. No extra hardware requied, simple connecbion fo rado via
computer EAR socket Price £5.00
MORSE TX/RX Pragram for 48K 5; Altows full

includes comprehensve morse futor. No extra hardwara mmﬂz{i e

MORSE RX Frogram for 16K Spectrum and 1K ZXB1 Spectrum version
includes comprehensive marse tutor, Price (520
ANl above Programs 100% Machine Code
Please add £1.00 to price f cutside U K

P. ANDERSON
| Woilands Piton, Shopion Mallet, Somerset, |

Veteran & Vintage

VINTAGE RADIOS over 200 stocked. 1920-1950s. Valve
radios. amps, ¢tc. Repared/restored. RADIO VINTAGE,
250 Seabrook Road, Seabrook, Hythe, Kent. Phone anytime
(0303) 30693,

Situations Vacant

Telecommunications

Engineering
-Technicians

Openingsin Servicing and Maintenance
Upto£8,873

Our business is to install and
maintain the communications
equipment used by the Police
and Fire Brigades imn England
and Wales - some of the Iatest
you will find in operation
anywhere.

We have a number of vacan-
cies at our Service Centres in various
parts of the country, for Telecommuni-
cations Engineering Technicians with
practical skills in locating and diagnos-
ing faults in a wide range of equipment
from computer-based data transmission
to FM and AM radio systems.

The work provides excellent
opportunities for extending your techni-
cal expertise, with specialised courses
and training to keep you up to date on
developments and new equipment.
There are also opportunities for day
release to gain higher qualifications.

Applicants, male or female,
must be qualified to at least City &
Guilds Intermediate Telecommuni-
cations standard and possess a
current driving licence. Some

Home Office

. vw .'_'}

’{'

ally be in-
volved. Reg-

course apply.

details and
quoting

3

v r‘-
el i

istered disabled *
persons can of

The Home Oifice is an equal
opportunities employer.

Salary will be on a scale £6501
to £8873 a year with generous leave
allowance and pension scheme.

Good prospects for promotion.

If you are interested in working
with us, please write for further

reference PW/1
Miss M Andrews, Home Office,
Directorate of Telecommunica-
tions, Horseferry House, Dean
Ryle Street, London SW1P 2AW.

Directorateof
Telecommunications

£

an application form.
to:
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Service Sheets

BELL'S TELEVISION SERVICES for service sheets on
Radio. TV, etc. £1.50 plus SAE. Service Manuals on Colour
TV and Video Recorders, prices on request. SAE with
enquirics to B.T.S., 190 Kings Road, Harrogate, N, York-

shire. Tel. (0423) 55885,

* BAKER *

GROUP PA. DISCO
AMPLFIERS post £2
150 watt Qutput, dinputMiprre-amp Nustrated £99
150war Output, Slave 500 mv. Input 3 Speaker Outputs . EBD
150+ 150 watt Stereo, 300 watt Mono Slave 500 mv. Inpuls £125
150 wan P.A. Vocal, 8 inputs. High/Low Mixer Echo Socket £129
100 watt Valve Model, 4 inputs, 5 Outputs. No Cabinet........... £93
60 watt Mobile 240v AC and 12v DC, 4-8-16 ohm + 100v fine £89
Haurb Unit for Microphone or Musical Instruments £35 PP £1

SERVICE MANUALS. Any amateur radio, vintage wircless,
audio, television, video test etc, Large SAE enquiries,
MAURITRON (PW), 8 Cherrytree Road, Chinnor, Oxon.

TECHNICAL INFO SERVICES
76 Church St - Larkhall - Lanarks

FULL SIZE SERVICE SHEETS
Any radio, audio £2.50 + ls.a.e.
CTVs/MusC £3.50 + l.s.a.e. complete set

Worlds largest collection
service manuals 30's — date
from £4.50-£35 each.

Comprehensive T.V. Repair Course
Complete Radio Service & Repair Course
ONLY £9.50 EACH

Unique comprehensive repair
data & circuits for almost
every TV & wideo in stock

S.a.e. brings any guotation

FREE 50p mag. inc. service sheet!
Pricelists unigue elect. publications

FOR FAST QUOTES
RING 883334

Software

MORSE READER PROGRAMMES. Off wr onto screen.
Programmes for SPECTRUM. ZX81-16K, BBC B,
DRAGON COMMODORE &4, any VIC 20 and
AMSTRAD 464 Sinclair computers need no interface, others
use simple one transistor (BC107) interface. Programmes self
tracking 830 WPM. All connections to existing sockets.
Cassette with full instructions and interface circuit, £6.00.
Interface ready built and tested £2.50. ). E. PRI E, 4

H Walk. Kidd

Echo ine for micletc £85 PP £1. Deluxg £95.

FMIDI.IS LOUDSPEAKERS FULLY GUARANTEED

Mods! Size Wans Ohms  Prnce Post
.hLFDM 'WOOFER silin. 25 (] £10.50 £
GOODMANS  HIFAX  7oxdlan 100 8 (=] &7
GOOOMANS — HE WOOFER  Bin 60 B E1350 £1
WHARFEDALE WODOFER Bin. 3 B B850 7]
BAKER WOOFER 1Zin. 80 8 [r-] 2
GODDMANS ~ HPG/GROUP 12 120 815 (=] £2
GODDMANS HPO/DISCO 1Zin. 1 B1S m ]
H+H DISCOVGROUP  Y5in. 100 486 £ fa
GOODMANS  HP/BASS Tin, 50 8 En 1]
GOODMANS HPD/MBASS 18 20 8  f&) £

DISCO CONSOLE Twin Decks, mixer pre amp £145. Carr £10.
Ditto Powered 120 watt £139; or Complete Disco £300. Carr £30.
MAINS TRANSFORMERS Price Post
250-0-250V BOmA. 6.3V 3,5A. £33V 1A, .|
350-0-350V 250mA. 6.3V BA CT £12.00 £2
220V 25mA. 6V 1 Amp £3.00 220V 45mA. BV 2 Amp  £4.00 £1
LOW VOLTAGE TAPPED OUTPUTS AVAILABLE

1 amp 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6.00 £2
ditto 2 amp £10.50 3 amp £12.50 5 amp E16.00 £2
31-26-0-26-31 volt 6 amp £14.00 £2

LOW VOLTAGE MAINS ‘I'HANSFOHMEH? #£5.50 each post paid
9V, 3A; 12V, 3A; 16V, ZA. 20V, 1A, 30V, 1124; 30V, 54+ 17-017V,
ZA 35V, ZAZD-AG-GOV 1A; 1?012\." 2.& 2CIOZOV 1A 5OV, 24

PANEL MEI'EHS SOuA, 100pA, 500uA, TmA, SmA, 100mA, 500mA,
1.amp, 2 amp, 5 amp, 25 voli, VU 2Vax2x1lain, _£5.50 &lm

HIDJECTCMES Black Vinyl Covered Steel Top, Ali Base

4 x 212 x 2Vain. £2.50; 6 x 4 = 1V2in, E3.60; B x 5 x 2in, £4.00;
11 % 6 x 3in. £5.50; 1134 « 6 x Sin £9.00; 15 x & x din. £12,00,
ALUMINIUM PANELS 18 s.w.g. 12 » 12in £1.80; 14 = 9in, £1.75;
6 x din, 55p; 12 = Bin. £1.30; 10 = 7in, 9%6p:; 8 x Bin, 90p; 14 x 3in,
72p; 12 % 5in. 80p; 16 = 10in. £2.10; 16 = Gin, £1.30.
ALUMINIUM BOXES. MANY OTHER SIZES IN STOCK.

4212 % 2in €120 3 x 2 < in£1: 6> 4 X 2in. E1.90;B < 6% 3
£3.00; 12 = 5 « 3in. £3.60; 6 x 4 = 3in. £2.20; 10 = 7 x £3.60.

HIGH VOLTAGE ELECTROLYTICS 20+ 200350V 5p
16450V 50p 220v400V €2 32+32500V £2
20500V 75p 848500V £1 324321350V S0p
3350V 45p B+16450V  T5p  32+324 32450V "£150
32R00N . 95p 16167350V  The 3P0V ... £2

#3724

GEARED TWIN GANGS 365 + 365 + 25 + 26pf £2.00,
SLOW MOTION DRIVE 6:1 £1.50; Reverse Vernier 30p.
VERNIER DIALS, 07100, 35mm, £2.50, 50mm, £3.00.

RADIO COMPONENT SPECIALISTS

Dept 4, 337, WHITEHORSE ROAD, CROYDON
[ACCESS] 3 aimm. Soirs Wetcums
Full Lists 34p Stamps . mm?ﬁm;"m Closed Wednesday

NEW LOCATOR SYSTEM (Mawenhead). QRA to QTH
ion, Distance calculation DX
beam headings QTH to d.m.s. conversion. Etc. CBM6&4. Cl6.
Electron. BEC. Apple. Cassette £6.50 inc p&p. DIDI-DIDA
morse lutor and sender for CBM64 £6.50 (disc £9.00) inc p&p
MORAY MICRO COMPUTING, Enzie Slackhead, Buckie,

<o Dec deg

Moray ABS 2BR.

Service Information

A-Z LIST of all audwo, wideo, TV manufacturers addresses
plus many hard to get ones. Send cheque/P O. for £4.75 o
DOWNS ELECT. 79 High Street, Dalkeith, Midlothian

EH22 11A.

Rallies

For the t Mobile Rall |n the south of Erﬁiand on July 14th
égll'n 1o 5pm at the Bri Race Ground Huge

caters for the whole family Talk In 522 and 3 5MHz
Admission £1. Children free if accompanied by an adult.
For further details:

Ring 07918 5103

YOU ARE UNDER STARTERS ORDERS

“Bring & Buy
sq ft. under wver exhibition area, plus attractions
for the XYL and children Restaurant faciities. T Rally which

TO ADVERTISE
ON THESE PAGES
PHONE
MANDI

01-261 5846

Practical Wireless, July 1985

(DR
i
R( '
L3RI
1 i
: wate
i i I! L)
I. I'l
i 1 [ "
' (B K (BN
Deale » % elcome
B D 0 ope

Classic International
Communications

Postbus 1020 6040 KA Roermond
Netherlands

wWWwW americanradiohistorv com

INDEX TO

ADVERTISERS

Allweld Engineering .......ccvcevene

Amateur Electronics U.K. 10, 23, 26, 65

Amateur Radio Exchange ...............
Amcomm Services ...........
Anglia Industrial Auctions...............

A.R.E. Communications Ltd. 13, 17,
33, 51, 53, 55, 59, 63

Armon Products.........ccvenen. 62
Arrow Electronics. 15
Audio Electronics. 72
Birkett, J. . 68
Blackstar - 26
B.N.OS. . ... 24
Bowes, C. .......... .. 65
Bredhurst ... 20
CambridgeKits ............. R 58
Classical International
Communications...... Y i |
Colomor Electronics . veeenees DB
Commutech (Devon) Ltd......... 72
Cricklewood Electronics.........cc....... 68
Datong Electronics.........ccccceeiiincee. . 66
Davtrend ........... [PPSR ./C |
Dewsbury Electronics .. 12
Dressler (U.K.) Ltd. .......... a1
Electrovalue.....c..ccccvveveevrevicececeneess. . 66
Garex Electronics.....ocvveevinivecinnsenens 14
G2DYM Aerials ....coccverineeceerinsane. 69
GATNY Electronics ......ccoeerveeesianins 69
G.W.MorseKeys........oeevecrricciinres. 66
Halbar Aerials......ccccccevvvcevvcreceiinnns. 24
Home Office ......ccccvvecvicvvnvrnincneee. 10
Interbooks.......cccccicniciiiicciciiisiisnine. 12
Lecmar . ivmwasiivnimmsvsninge 24
Lowe Electronics.......oocevveveerrciinnees. 2,3
Maplin Supplies........c..ccoeeunne.. COverd
Mr. Simms SMRRallies ......c.cccceenee. 71
North London Communications..... 58
P. Anderson.................. 70
Radio Component Specialists... 71
Radio Research Bureau 70
Radio Shack .........c....... 54
Randam Electronics......cccvvirniveeniee 72
RMB Electronics. v, B8
R.S.T.Valve.................. RO |
Satellite Technology ........c.c.... 68
Scarab Systems ...........ceee 67
Scientific Wire Company .. 70
SEM. e 67
Serviscope Electronics.......... 14
South Midlands Commumcaﬂons 4,5
Southwest Aerials........c.ccccccceeeeeee.. 58
Stephens-JameslLtd. .......cccoceviinnee. 12
Technical Info Services .........ccceuven 71
Technical Software ...... 68
Telecomms............. I

Thanet Electronics ..
Timestep Electronics...........coccveeueene

Ward, Reg & Co. ............

cerrennnnnn8, 7,26
54

veeereness COVET 3

12

25,

Waters & Stanton..........cccceciiuviinens 62
Weirmead .........cceeciinviiiniessniscinnns 68
Western Electronics .......oceeivmnaeenens 40
Wiithers, R. Communications... 20
Wood & Douglas..... s OO
WPO Communications ........ccceeenee. 10
71



ANTENNES TONNA s vy oacoe O 25.90(b)

S50MHz 4%23 element — power splitter
5 elerment £34.30(a) - stacking frame £140.00{a)
144MHz ALSO AVAILABLE FOR 1250MHz
4 element £14.95(a) “denotes available for S00) or 750
g.eie?mem c;o.:sded ?ﬂﬂ;: all others 500 OMNLY.
element fixi 17.71
9* glement portable £20.00(a) mw %WI
9* glement crossed £32.43(a) 4x2m £38.66{a) -
13 element portable £31.05(a) m
17* element fixed £37.66(a) GALVANISED STEEL TELESCOPIC MASTS
435MHz 2x3m £30.48(a) 3x3m £54.77(a)
ig.e.-h?rnent gg;g‘.; 4x3m £88.41(a) 5x3m £119.60({a)
element .70{a|
19* element crossed £34.27(a) STACKING FRAME KITS FOR 4 ANTENNAS
21* glement 432MHz * £29.67(a) POWER SPLITTERS FOR 2 AND 4 ANTENNAS
21> slement ATV ANDREW LDF4-50 HELIAX COAXIAL CABLE
144/435MHz

9 & 19 element Oscar £34.27(a) ROTATORS - COAXIAL CABLE-CONNECTORS
PLEASE ADD CARRIAGE AS SHOWN (a) £4.00. (b) £1.95. ALL PRICES INCLUDE VAT AT 15%
Cash with order ACCESS - VISA — Just teley your card number for immediate

despat
FOR FULL SPECIFICATIONS SEND 40p FOR CATALOGUE
Callers welcome, but by telephone appointment only please. Goods by return.
RANDAM ELECTRONICS (P)
12 Conduit Road, Abingdon, Oxon 0X14 1D, Tel: (0235) 23080 (24 hours)

1 /2 PRICE LCD DMM

WITH CARRY CASE

EXCLUSIVE WHILE STOCKS LAST
W 3': DIGIT I 26 RANGE

W AUTO ZERO I AUTO POLARITY
M AC/DC 10 AMPS I TEST LEADS,

CARRY CASE, BATTERY & INSTRUCTIONS
Sranges AC/DCvolts 5 ranges AC/DC current
6 ranges Resistance to 20 meg chms

Size: 161 x 87 x 25mm
AUDIO ELECTRONICS "”‘“

301 Edgware Road, London, (UK C/P & ins,
W2 1BN 01-724 3564 @ 0w 15 caps o s )

ORDER BY POST OR PHONE OR CALL IN OPEN 6 DAYS A WEEK

v

GENERAL COVERAGE RECEIVER KIT FCR 130
Made! FCR 130 Receiver kn
! % 30: 1 Geared analogue tuning
t‘ 47 % 3 Band switch with spare position
ﬁf’_ % Tape record socket
' e % Headphone socket
# Signal Meter
¥ Internal Speaker + On/Off sw.
% AF. Gain and Tone Control

* . .q. * CW AM. SSB.

-

This 1s a kit designed as an introduction to the hobby of Radio and Short Wave Listening. It has been
designed with beginners in mind and does not require any test equipment to align. It comes
complete with easy to understand instructions and notes. The pleasure does not finish with the
building as there are many hours of enjoyment using it afterwards Ideal for those who want to leam
the basics of radio and have something to actually use afterwards. Enter the world of SWLs and
listen to the WORLD! ‘New York Weather ... ANKARA Sidebanders on 6.5MHz... and
according to one of our customers  ZK2RS Nive Island, Pacific Ocean. Send for details.

COMMUTECH (Devon) LTD

12 Edgecumbe Way, St. Anns Chapel,
e' Gunnislake, Cornwall PL18 9HJ

Tel: (0822) 832787

RADIO and RTTY BOOKS

CONFIDENTIAL FREQUENCY LIST
New 6th edition lists 10,000 worldwide frequen-

' \\'ﬁ‘m cies/stations that are used throughout the SW
spectrum. Covers Areo, CW, Fixed, RTTY, etc.

bl

. £11.90 + £1 pé&p.
1 " MARITIME RADIO COMMUNICATIONS

Ust Tune into the world of shipping. Lists hundreds of

frequencies worldwide on SW bands incl. coastal
stations. £9.50 + 60p p&p.

U.S. MILITARY RADIO
NEW COMMUNICATIONS NEW
Not only lists frequencies used worldwide, but
gives much background information which opens
up a new world for the SWL. £10.80 + 85p pé&p.
EMBASSY RADIO COMMUNICATIONS
Frequency register of diplomatic SW radio. Under each country fre-
quencies are listed, mode, callsigns, locations, etc. £5.80 + 60p p&p.

Ask for new free catalogue

INTERBOOKS, PWD1, Stanley, Perth PH1 4QQ. Tel: 073882-575

P —

FREE: - .
TOOLMAIL.
CATALOGUE

= *kHome Security

T()()I_A‘mn, *kLadders and

scaffold towers
*Buying power tools
®Exterior painting

Full of good ideas for
the home, car and garden

FOR DIY AND HOME IMPROVEMENT  July issue OUT NOW

Published on approximately the 7th of each month by IPC Magazines Limited,

Its easy
to complain about

an advertisement.
Once you know how.

One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers complaints.

Any complaint sent to us is considered
carefully and, if there’s a case to answer, a full
investigation is made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as
quickly as possible. J

The Advertising Standards Authority.
If an advertisement is wrong, were here to put it right.

ASA Ltd, Dept 1 Brook House,
Torrington Place, London WCIE 7HN

This space is donated 1n the interests of high standards of advertising,

House, West Quay Road, Poole, Dorset BHIS 1JG. Printed in England by McCorguodale Magazines Ltd

Andover, Hants  Sole Agents for Australia and New Zealand — Gordon and Gotch (Asia) Ltd.; South Africa — Central News Agl:ncE Ltd. Subscriptions INLAND £13 and OVERSEAS £15 payable to
i SE

IPC Magazines Ltd., “Practical Wireless” Subscription Department, Room 2816, King's Reach Tower, Stamford Street, London

1 9LS. PRACTICAL WIRELESS is sold subject to the follown

conditions, namely that it shall not, without the wntten consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recomme

selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a

publication or advertising, literary or pictorial matter whatsocver.

or in any horised cover by way of Trade or affixed to or as part of any
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REG. WARD & CO. LTD.

1 WESTERN PARADE, WEST STREET,
AXMINSTER, DEVON, EX13 5NY.

THE SOUTH-WESTS LARGEST AMATEUR RADIO STOCKIST

Trio

4 Band TX General Cov RX
180-10m Transceiver 9 Bands
All Band ATU/Power Meter
External Speaker Unit
160m-10m Transceiver
160m-10m Transcaiver
Matching Power Supply
Matching Speaker

Maobile Mounting Bracket

FM Board for T5430

8 Band 200W Pep Transceiver
Base Station External Speaker
100W Antenna Tuner
-Dual Impedance Desk Microphone
Fist Microphane 50K ohm IMP
HF Low Pass Filter 1TkW

2M FM Mobile

2M Multimode

2M70cm mobile

2ZM 25W mobile

Joms FM 12W

2M FM Synthesised Handheld
J0cm Handhald

New 2M FM Synthesised Handheld
Base Stand

Soft Case

Speaker Mike

Spare Battery Pack

Maobile Stand

1350.00 (—)
83275 ()
157.99 {2.00)

47.73 (1.50}
73511 ()

1317 (1.50)
45.00 (1.50]
63306 (—}
30.74 (1.50)
108.62 (1.50)
36.18 (1.50)
17.01,{1.00]
24.68 (1.00)
—l

{—l

1=

-l

=)

—l

=

69 (—|
60.36 (1.50)
15.82 (1,00
18.66 (1.00)
29.10 (1.00)
37.31 (1.00)

Icom Products

HF Transceiver

HF Transceiver

New HF Transceiver

P.5 Unit

Systemns p.s.u 254

Base microphone for 751/745
2m 25w M/Mode

Low Multi-Mode Mobile
2m 25w M/Mode Base Stn.
100W version of above
2m 45w FM

25W FM mobile

T0c 10w FM

25w Tocm FM maobile

B Supply for 25/45/290
General Coverage Receiver
General Coverage Recoiver
2m HHeld

2m HHeld

2m 10w Linear

T0em HHeld

F0em handhelid

Base Charger

Speaker mic

Carry Case

Std Battery Pack

High Power-Hattery Pack
Car Charging Leng

12v Adapior b

1299.00
B99.00
P.OA

{—)
=}
=1

1375 (1.00}

Yaesu

HF Transceiver

HF Transceiver
Speaker

Maobile HF Transceiver
PSU

POA. (]}
165000 ()
79.95 (2.00}
473.00 —)
170.00 {5.00}
Tuner 119.00 (2.00}
10w, version
FM Board for FT77
HF Transceiver
Auto AT,
Heavy Duty PSU
Switched Mode PSU
Linear Amplifier
2m MMode PortTransceiver
With Mutek front end fitted
Linear Amplifier
Mobile Bracket
Charger
Carrying Case
2m Hajtal,
Thum Vawave
- Miks
mﬁfﬂmr
NEW#2m HiHeld/CAW FNB3
NEW 2m HHeld/CAW FNB3
2m HHeld
#0cm HiHeld
Mobile Bracket
Charger
Basefstation Charger
Car Adaptor/Charger
Spare Battery Pack
Speaker Mike
2m Base Station
70cm Module for above
AT.U.
Hand 600 8pin mic
Desk 600 Bpin mic
Boom maobile mic
Lightweight phooas
Padded phones
LiweightiMobile Hisst-Boom mic
PTT Switch Box 208708
PTT Switch Box 290790
PTT SwitdhyBox 2702700

31.45 (1.00)
11.50 {1.00)
5.00 {1.00)
7.65 (1.00
1019 {1.00)
20.30 (1.00)
26900 —|
14.55 {1.00)
=)

16.10 {1.00}
15.70 {1.00)
18.00 {1.00)
17.25 (1.00)
1723 =)

34.50 (1.00)
31.45 (1.00)

QTR24D
FF50DX

Wortd Time Clock

sz Fow Pass Filter

479.47 —)
78.99 [1.50)
26.88 (1.00)
16.46 (1.00)

Gen, Cov. Receiver

Synthesiser 200KH:-30MH: Receiver
Digital Station World Time Cliock
Deluxe Headphones

Mabile External Speaker

—Mutek Products
SLNA 50 SO0MEp Switched preamp
SLNA 14ds - 140MRz Low nowe switchet) preamp
SLNA 1458 Preamp intended for 2608
GLNA 4326 70cm Mast hoad praamp
RPCE 144ub  Front end FT231/225
RPEH 251ub  Frontend | 211
JBEBA 500u  20-500MHz Presmp
GFBA 144¢ 2m Masthead preamp
SBLA 1d4de 2m Mas‘} jead preamp
RPCB 2/jub:  Front end for IC271
TVHF 230c 2M-FM Transverter
LEPF 144v Bandpass Filter
LBPF 4320 Bandpass Filter

44.90 (1.50)
39.95 (1.50)
29.90 (1.50)
149.90 (2.50)
73.90 {1 .50]

= HF Receiver . [}
Convertor 118-175 for above =
T0cm HHeld !
Tocm HiHeld
2m 25W F.M
2m 45W F.M.
2m/T0cm/?5WIZEW

TH21EMIE
TMZ1EANE
TSINMEBNE
TR3600

2M70cm Mini-Handhelds
2Mi70cm FM Mobiles
2Mf70cm base stations
70CM Handheld

188.56/214.50,
831.77/964.97
Z98.89

313450 {5.00}
2240 {1.50)
2240 (150, *

999,90 (2.50)
73.90 (2.

239.90 125

Power Supplies

BNOS
B amp
12 amp
25 amp
40 amp

Linear Amps

TONO |G series)

2m, 1-3W in, 20-35W out, prﬂamlﬁ‘
2m, 10-15W in, 70-90W out, g emps: 161.20 (2,08
2m, 10-15W in, 110 120W.oy! &:! % 159.00 {. )
T0cms, 10-15W in, 40-GOVW 0t 219.74 (%

TOKYO HIPOWER ASH‘S. NOW SACI( IN STOEK

{2.00)
(2.50)
{3.00)
(4.00)

-3 BM

10181 {2.00} F0em Pre-amp
.?MQOG
2Mg 2M Transverer

AM70G

12 amp
24 amp

\ 1 Aerial Rotators

570 (1.50)
129.00 (1.50)
B2.80 (1.50)
B2.80 (1.50)
89.70 (1.50)
56.35 (1.50)
56.35 (150}
137.40 {1.50}
33.90 (1.50)
51.75 (1.50)
69.00 (1.50)

6.90 11.50)
39.67 (1.50)
46.00 (1.50)

MICROWAVE MODULES, =
MML144/30-LS  incipredmip (/3 w i/p)
MML144/50-5 inc preamg, switchable
ML144/100-5 inG greamp (10w Vp)
MML144/100-HS  inc preamp (25w ip}
MML144/100-LS  inc preamp (13w ifp}
MML14472005 inc preamp (1025 ip}
MMLA32/30L ine preamp (13w ifp]
MMLA32/50 inc preamp (10w Vpl
MMLA32M100 linear (10w ip)

6950 (2.00)
115.00 (2.00)
109.95 (2.50}
139.95 {2.50)
132,50 (2.50)
189.95 (2.50)
189.50 (2.50)
299.00 {4.00)
365.00 (4.00)

3 core Lighter Duty

5 core Medium Duty
Med/H Duty

6 core Elevation

& core Medium Duty

8 core Heavy Duty

8 core Heavy Duty

8 core Heavier Duty

8 core Very Heavy Duty

o filtef for'receivers

5200 (700 Tespassh clpper for Tro
149,95 (2.50) % rt. speech clipper for Yaesu
149,95 {750} Az above with 8 i conn
169.95 (2.50) Matual RF speech.clipper
298,00 (2.50) Morse Tutof
145.00 (2.00) Keyboard murse sarder

AF switched pre-amp

Active dipole with mains p.s.u.
Active dipole with mains p.s.u.
Mains power unit
2m converter
Tone squelch unit
Automatic notch filter 67.85 (1.50)
Auto Woodpecker blanker 86.25 (1.50)

——CW/RTTY Equipment——

Tono S000E  Reader/Sender POA |-}
Taona 550 Reader 329.00 (2.50)
MICROWAVE MODULES
MM2001 RTTY 1o TV converter
MMaDa1 RTTY terminal
MMa001KB  RTTY term with keyboard
BENCHER
BY1 Squeeze Key, Black base
BY2 Squeere Key, Chrome base
HI-MOUND MORSE KEYS
Up down keyer marble base
Up down keyer
Up down keyer
Up down keyer
Up down keyer
Up down keyer
Up down solid brass
Up down keyer
Twin paddie keyer
Twin paddie keyer marble base

Switches

2 way 50239
2 way 'n" Skis
2 way 50233
2 way 'n’ Skis
3 way 50238
3 way 'n’ Skis

Miscellaneous

Wavemater

30W Dummy load
100W Dummy load
200W Dummy load
300W Dummy load
2m Pre-set AT.LL
KDME Dip Meter
SPC3000 HF Tuner

BNOS.

LPM 144-1-100
LPM 144-3-100
LPM 144-10100

am,
2m,

1W in, 100W out, preamp
3W in, 100W out, preamp
2m, 10W in, 100W out, preamp
2m, Z5W in, 160W oul, preamp
2m, 3W in, 180W out, p{F? “
2m, 10W in, 180W out, praamg
70cm, 1W in, SOW outy: preamp
T0cm, 3W in, SOW . Mimﬂ
70cm, 10W in, mrlut Wéﬂﬂlp

— SWRIPWR Meters ——

HANSEN
FSR0VP

14.49 (1.00)
19.95 (1 00)
295 (1.00)
41.90 (1.00)
15.40 {1.00)
19.90 (1.00)

21700 {250)
124700 (2.50]
“*249.00 {2.50)
. 197.00 (2.50)

197.00 (2 50)

167.00 |2.50)

LPM 144-10-180
LPM 437-1-50
LPM 432-3-50
LPM 432-10-50
189.00 (2.00)
269.00 (2.00)

28900 (2.00 2750 (1.00}

B.05 (1.00)
35.20 (1.00)
4255 (1.50)
63.00 (2.00}
14.50 (1.50)
B8.60 (1.50)

349.95 (5.00)

53.95 (1.50)

50 150MHz 206200 Interval PEP/SWR “69.95 (1.50)

50 150MHz 206200 PWRISWR
1.8-60MH: 20/200/10W
1.8-150MHz 20/200 Auto SWR
30-430MHz 20/200W

106.70 (1.50)
5350 (1.50)
53.50 (1.50)
63.50 (1.50)
41.50 (1.50)

30.95 (1.50)
29.35 (1,50
19.95 (1.50)
15.49 (1.50)
16.96 (1.50)
14.95 (1.50)
86.30 (2.00)
39.95 {1.50)
13.50 (1.50
25.65 {1.50)

1.8-160MHz PWR/SWR
130-470MH» PWR/ISWR
1.8:150MHz PWR/SWR
1.8-160MHz PWR/SWR
1.8-60MHz PWR/SWR

1.8-500MHz PWR/SWR
1.8 500MHz PWR/SWR
130-500MHz PWR/SWR
1.8 500MHz PWRISWR

49.00 {1.50]
6300 {150}
34.00 {1.50)
B9.00 {1.50)
65.00 {1.50)
129.00 (1.50)
79.00 (1.50)
89.00 {150}
106.00 (1.50)

AERIALS BY:- JAYBEAM —
HYGAIN — G. WHIP — TET —
TONNA — MINIBEAM

COMPLETE RANGE OF WOOD & DOUGLAS KITS
NEW TAU TUNERS
169.50 (2.50)

oW (Tel: 0297-34918) ¥
CLOSED MONDAY/OPEN TUES-SAT 9:00-5:30

(closed for lunch 1:00-2:00)
STOCK ITEMS NORMALLY DESPATCHED WITHIN 48 HOURS

Squesze CMOS 230/13.8v
Memary 4096 Multi Channel

82.50 {2.50)

144432 120 W
144/432 200 W

4465 (1.00)
49.35 (1.00)

—— Scanning Receivers —— RODNEY G6LUJ

VHF/UHF Scanner 24900 (250}
VHF/UHF Scanner 299.00 (2.50)
VHFUHF Continuous Coverage 598.00 {2.50)
VHF/UHF Continuous Coverage 378.01 (2.50)
141.00-180.000 MHz 159.00 {2.00)

REG G2BSW
SX200
SX400
I'?l?!? itlﬁo Delivery prices

shown in brackets

Instant credit

Mail/Telephone order by Cheque or Credit Card.
also avaiable

Cheques cleared before goods despatched

=

(wa
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256K D—~RAM 41256 — 150ns ONLY £9.95
[QY74R).

256K EPROM 27256 - 250ns ONLY £18.95
[QY755).

Right-angle pcb mounting rotary switches:
1P12W — FT56L; 2P6W — FTS7M; 3P4W —
FTS58MN; 4P3W - FT59P, All £2.95 each.
Stepper motor 48 steps/rev, 12V 0.13A per
phase, 4-phase unipolar, 57g, working torque
B8mNm max. ONLY £9.95 [FT73Q).

Driver chip for motor: SAA1027 ONLY £3.75
(QY76H]

*SAVE* | Kit containing everything you need.
motor, SAA1027, dala sheet and passives
ONLY £13.35 (LK76H).

A new range of very high quality multimeters
offering truly amazing quality o the price.
Pocket Multimeter, 16 ranges, 2,000Q/V DC/AC
£6.95 (YJ06G)

M-102BZ with continuity buzzer, battery tester
and 10A DC range, 23 ranges, 20,0000/ DC
£14.95(YJO7H)

M-20205 with transistor, diode and LED tester
and 10A DC range, 27 ranges, 20,0000/V DC
£19.95(YJ08J)

M-5050E Electronic Multimeter with very high
impedance FET input, 53 ranges, including
peak-to-peak AC, centre-zero and 12A AC/DC
ranges £34.95 (YJ09K|

M-5010 Digital Multimeter with 31 ranges
including 2002 and 20pA DC/AC FSD ranges,
continuity buzzer, diode test, and gold-plated
pcb for long-term reliobility and consistent high
accuracy (0.25% + 1 digit DCV) £42.50 (YJ10L)

Professional Quality

High Power Loudspeakers
teaturing:

* Virtually indestructible high-temperature,
voice-coil reinforced with glass-fibre.
10G% heat overload tolerance.
Advanced technology magnet system.
Rigid cast alloy chassis.

Linen or Plastiflex elastomer surrounds.
5-year guarantee |in addition to statutory
rights),

Prices from £17.97.

Send S.AE. for our free leaflet XH&2S

* o+ % % %

All in-stock goods despatched same day for all
orders received betore 2.00 pm.

: All our prices include VAT and carriage (first
™I T The Zero 2 Robot is the first truly micro robolic system available closs up to 750g].

MOSII':I??‘I DESCRIPTION CODE PRICE BOOK and remarkably it costs less than £80, Complete kit [only A S50p hﬂnC_”ing charge must be CldIdEd it your
I [ o lveWieDelector K& £295  14XAL4Q mechcni_ccl construction reqmred_] 2?9.‘_?5 |:LK6§W]_ total order is less than £5.00 on mail-order

2. (1] « 75WMosletAmp, LWSIF  £1595  Besi E&MM Full details of power supply ond simple intertacing for BBC, (except catalogue).

3 {2 = Patylite W93 £1055 BestfaMm  Commodore 64 and Spectrum, in Maplin Magozine 15

4 [ W CorBugiorAlorm LWIBK £749  4XAME  price 75p (XAT5R). — S m E——
N = S

5. {9 = Ufsomic Intrudr Dtcir LWB3E  £10.95 4 XAD4E
6. {10 = Computedrum lK52G €995  12XAIIN

7. 18 = LightPen UGIE  £1095  12XAIN @ Phone before 2.00 p.m. for same day despatch.
8. (1) & Synlom DrumSynth. LW8ST  £1295  Best EAMM = W
9. [7) = 8W Amplifier LW36F  £495 Catologue |
10. 6) = 2481 1/0 Pon £10.49 . 4 XADE | : 1985
1 N\ CATALOGUE
Pick up a copy now
. at any branch of
Mail-order: P.O. Box 3, Rayleigh, Essex $56 8LR WH. ?"""' s o
Telephone: Southend (0702) 552911 Prica 135 orby
s SHOPS ot £1.75 from
Over 100 other kits also available. Al kits ® BIRMINGHAM Lynton Square. Perry Barr, Tel: 021-356-7292. W:'R el
supplied with instructions. The descriptions ® LONDON 159-16] King Street, Hammersmith, W6, ggdr:: i
above are necessarily short. Please ensure you Telephone: 01-748 0926. (quote CAQ2C)
know exactly what the kit is and what it ® MANCHESTER 8 Oxford Road, Tel: 061-236 0281 9 :
comprises before ordering, by checking the ® SOUTHAMPTON 46-48 Bevois Valley Road. Tel: 0703-225831
appropriate Project Book mentioned in the list e SOUTHEND 282-284 London Rd, Westclitf-on-Sea, Essex. Al offers subject to availability.
obove. Telephone: 0702-554000. Shops closed all day Monday. Prices firm until 10th August 1985.
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