NOVEMBER 1981

ractical

I(@LU@HY

Tl.ist;\S end (Europ®
3-6

an DX operamrs)

31 !
w./Phone - n :
c i’..---"' N - mh(f{ne

Australia $1.25
New Zealand $1 30
Malﬂvgia 950

IR £1.08 (inc. VAT)

/5p




S >
& é&‘:@\‘;@\‘g Bredhursl

electronics

HIGH ST.. HANDCROSS, W. SUSSEX 0444 400786

C HF.TRANSCEIVERS (. v~ RS

L STANDARD TWINS =
’ II‘E s o | FT IMESMZKSIH FM || €78 70em F.M. Portable ‘ZJICT
y B Py’ £219 inc.var

w5399 | 7 itk K. FT 101ZD Mk Il FM C58 2M Multimode
L L £599 £239 inc. var e g
i Aveessories:
L . VAT ] Mobile tray — Linear — Case — Charger

(HANDHELDS }( AIRBAND |

" FOR RECEIVERS multimode
e 2M || | o
- R517 | £"229
£49£u L 2vFOs-10 MEMS—-Z‘SW-SQCAN—DIG.'RE'ADOICI?I: . y
o inc. VAT. | 4 .
Tunes V-H-F- SCANNER
‘ 118-144 T \

YAESU | | Wi SX 200N
FT ]

208R = £264

ine. VAT & Carriage
£19 (]J r_:jl
e

J

tRanscevers [ RECEIVERS A ACCESSORIES
(mr | LA ———

YAESL FRG T e KR VDONIS MM20S Clipan £20.95 (£0.50)

TRIO TS 130V S TR LOWE SR 301 : £198 MOTI MM Henttand - Up Doni- E3L00 050}
SWAN HMMX — - e 418 TRIOR 1ty etk ik B O LI S bk - i i .00 (£0.50)
VALSU 1T 7008 £454 YALSL FRG T30 £309 PIALW A AR It red bink £45.00 (£0.50)
FRIO TS 1308 N o ES47 YAESU FREG TTO0M wath members .. s £389 _
TRIC TS 2308 . £561 LRC.NRD S5 CTHE BEST! revrnmrserreses EIE DESK MCROPHONES i
YAESU FT 1007 ML £529 YAESU YA (Dl Fnpedaneed L1880 (£1.50)
YALSU T 0T £519 (LA TR RN RETTI AT el £25.76 (£1.50)
YAESL FT 10120 Mk i VRO 2M F.M./MARINE SHURL 4441000 vl £29.95 (£1.50)
SWAN ASTRO 130 £613 SEARCIIN a5 SHURE 2261 s Mig £19.95 (£1.50)
SWAN 102 BN i £798 VR, AR £83 ADONIS AAEE02 f M £39.00 (£0.75)
YAESL FT 107l i fs&g VLR AU AARTND s 189 NSNS ANESO2 Compressor Shie 20010 £59.00 (£0.75)
TRIO TS 8308 - - £ W it

SN 0N SCANNER £264 TEST EQUIPMENT

DIRAL WAV SRR 30 420501 £2495 2 —

F.M. MOBILES EXTWAVE AIETER CO0K 250 ML) £2K.00 (£0.75)

IR MULTETONES I 189 AIRBAND TRICY DASOL DNp Meter (0 p oo 250 M2y £51.00 (£0.75)
ICOMIC 2388 e serer: £288 RS17 HHANDIHELD I T O DUMMY LOADS

TRIO TR 7

TRIO TR 84 S SN 200N SCANNER oo .. £264.00 DI 20CHW Ay P25 £5.00 (£0.50)

TRIO TS 7730 i pooa. J I3 W Ao 1P 259 £8.80 (£0.50)
A\ 131 1 Mg S T £16.50 (£0.50)

YL 500 E0W Aan) 19 230 £14.95 (£0.75)
HANDHELD F.M. N 1M B M ATAN ) £29.00 (£1.50)
BATTERIES T.V.I

HCOM IC21 . E169 .V.I. PROBLEMS

YAESU 1T 208K . £190 AATSIAL NICADS 30 M A TIR i £1.00 YALSE LE 200 1N Do pass filer 16 £22.25 (£0.75)

TRICY TR 23M1 £166 NI NICADS 222 ARG T 290 = o 250 PRI 30y D < Hilter 1 TAW) £19.30 (£0.75)

TRIC) TH 24K £198 IV 130 ] o (RS £5,95 (£0.60)

VAFSL ET 708K (70 om) : U E199 I DRAE POWER SUPPLIES. 13.8V Fully protected I A g (I b el £5.93 !m.so]

Sy 2 s Ian e 1Tl Per pa % .2

STANDARIYC T80T e £219 R T TG TR Veerite R it |l e pair £0.80 (£0.20)
O UONTINLOLS £44.95 (£2.00) _

MULTIMODES P2ANP CONTINGOUS £69.00 {£2.50) HEDPONES £9.05 (£0.50
A N AL S S tahivesh £10.75 (£0.30)

STANDARD O3 ™ £249 LRI 1134 o £10.35 (£0.50)

YAESUET 20k 22 MORSE EQUIPMENT PRI TS () iy “plioiness £21.85 (£0.50)

LK. MULT] T8 oy )

iCOM 1€ 290F £3589 R 07 D Ko £10.50 (£0.50) SWR/POWER METERS

TRIC TR 'HKK) i S | MBI Squeese I £10.50 (£0.50) WL/ S LEN L. AN 2N £29.95 (£1.00)

YAEFSL 1T 4501 ; . E359 PR 21D £29.95 (£0.75) WL SD 3R ILE, AND 3 £59.95 (£1.00)

1WCOMIC 231 . £495 PRAM 12 M T £10.95 (£0.50) WELZ S 300 L. 26 0 emi £75.00 (£1.00)

me AT P sasb u__k (R £74.00 l—lJ L\\, 2SI 2N AND T e rsv.qsm.ony

All prices correct at time of going to press.

MAIL ORDER — RETAIL CALLERS 9-12.30 : 1.30-5.30 smmm
>~ H|IGH ST., HANDCROSS, W.SUSSEX. 0444 400786 "'

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE,.ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER

www americanradiohistorv com



EDITORIAL OFFICES
Practical Wireless
Westover House

West Quay Road

Poole, Dorset BH15 1JG
§ Poole 71191

Geoff Arnold T.Eng(CEl) G3GSR
Editor

Dick Ganderton C.Eng., MIERE,G8VFH
: Assistant Editor

Pater Metalli
Art Editor

John Fell GBMCP
Technical Editor

Alan Martin GBZPW
News & Production Editor

Elaine Howard G4LFM
Technical Sub-Editor

Rob Mackie
Technical Artist

Keith Woodruff
Assistant Art Editor

Sylvia Barrett
Secretarial

ADVERTISEMENT OFFICES
Practical Wireless

King's Reach Tower

Stamford Street

London SE1 9LS

Telex: 915748 MAGDIV-G

Dennis Brough
Advertisement Manager
£ 01-261 6636
{ 01-261 6872

Roger Hall GBTNT (Sam}
Ad. Sales Executive
¢ 01-261 6807

Claire Gerrish
Secretary
§£01-261 6636

Barbara Blake
Classified Supervisor
£ 01-261 5897

Dave Kerindi
Make-up & Copy
£ 01-261 6570

COPYRIGHT

© IPC Magazines Limited 1981. 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 thase current as we go to press.

Practical W:'re:’ess; November 1981

ractical

(@ @5Y

NOVEMBER 1981 VOL. 57 NO. 11 ISSUE 896

contents

20 70cm/2m Receive Converter
Trevor P. Hopkins GE8TYY

24 Passport to Amateur Radio—4
John Thornton-Lawrence GW3JGA

32 Radio Special Product Report
Standard C58 2m Multi-mode

34 SWR Warning Alarm
Stephen Ibbs G4LBW

36 The Key to Morse—2
Tony Smith G4FA|

41 PW "'Stour” Top-Band Transceiver—6
David G. Barrell G4BMC

48 Air Test
Microwave Modules MMT432/144 Transverter

49 HF Converter
Michael Tooley GECKT & David Whitfield GEBFTB

60 PW ""Winton'' Stereo Tuner—2
E.A. Rule

67 Introducing SSTV—4
Mervyn J. Axson GBWHG

EXTRA THIS MONTH
PW Glossary of Radio Terms (Part 1)

PLUS!

FREE WITH THIS ISSUE
PW DATACARD 'HF Band Plans’’

95 Advert Index 47 Next Month

48 AirTest 69 On the Air

19 Comment 56 Production Lines
55 Mods 19 Services

64 News 31 Uncle Ed

www americanradiohistorv com



DAIWA POWER
METERS

CNB20A 1.8-150 MHz up to 1KW
CN630 140-450 MHz up to 200W
CNB50 1.2-2.5 GHz up to 20W

£52.81inc VAT
£71.00 inc VAT
£95.00 inc VAT

CARRIAGE ON METERS £1.25
CARRIAGE ON MIKE SYSTEM £1.50

POWER SUPPLIES

HEAVY DUTY

B
B

[B pitons Enicrpise L=

= PP-1310

reguiated #c powes supply

.

(IRC) Japan Radio Co., Ltd.

Since 1915

NRD 515

The NRD 515 is a PLL-synthesised com-
munications receiver of the highest class featuring
advanced radio technology combined with the
latest digital techniques.

The new NRD 515 is full of performance
advantages including general coverage, all modes
of operation, PLL digital VFO for digital tuning, 24-
channel frequency memory (option), direct mixing,
pass-band tuning, etc. JRC's 65 years of radio
communications experience will give you “the
world at your fingertips”.

The NRD 515 is but a single item from the JRC
product range which extends all the way to full
marine radio installations for supertankers.

LOWE

Until recently, the in-line measurement of RF power and SWR involved calculation or the use
of two instruments. Now, DAIWA have introduced a range of power meters which provide an
elegant solution to the whole problem of RF measurements. Utilising two toriodal current
transformers to detect true forward and reflected power, and feeding the outputs to a twin
movement meter with crossed pointers, it is now possible to measure forward power (LH
scale), reflected power (RH scale) and SWR (where the pointers cross) at a single glance. The
DAIWA CN series power meters represent the ultimate power meter for the professional and
amateur alike, and are indispensable in the fully equipped station. Three models are currently
available covering frequencies right up to 2.5GHz so there's one for you whatever your in-
terests.

KRT100 RR1209
KRT500
Meet the
H 0 N 0 R family
KRT100 11 RANGES £5.35 inc. VAT
KRT200 18 RANGES £9.85 inc. VAT

KRT500 43 RANGES
carriage KRT100 £1.00

THE 3 MODELS

ALL MODELS 240 VOLTS A.C. INPUT.

the PP1305 4 amp 13.8 volts d.c. £18.40 inc. VAT.
the PP137 7 amp 13.8 volts d.c. £32.00 inc. VAT.
the PP1310 10 amp 13.8 volts d.c. £49.50 inc. VAT.

Carriage £2.00

£15.60 inc. VAT
KRT200 & 500 £1.50

B

=t -f'a.} 3

£948.75 inc VAT
£161.00 inc VAT
£27.60 inc VAT
£34.50 inc VAT

NRD 515 SYNTHESISED HG RECEIVER
NHD 515 MULTI CHANNEL MEMORY UNIT
NVA 515 LOUDSPEAKER

CFL 260 600Hz CW FILTER

ELECTRONICS

CHESTERFIELD ROAD MATLOCKDEA4S5LETELO0629 2817
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Once again from Trio an absolutely
fantastic 2 metre FM Mobile
Transceiver. Compact, simple to
operate, full 25 watts output — a truly
dazzling piece of gear.

Designed by Trio to provide a
miniature transceiver, the TR7730
measures 6in wide by 2in high by 8in
deep.

In providing both first class
performance in transmission and
reception Trio engineers have again
triumphed.

Switch on your Rig and listen for the
outstanding signal from a TR7730.
The five memories, the band and
memory scan facility, together with
the up/down mike and com-
prehensive mobile fixing kit make this
the rig you have been waiting for.

® 25 watts output in high power
position for good mobile com-
munications — 5 watts in low posi-
tion.

® Five memories for either Simplex or
repeater operation. The fifth
memory is capable of non-standard

® Memory scan. Automatically locks
on an occupied memory channel
and resumes scanning when the
signal disappears or when the scan
switch is pushed. Scan hold or
mike push to talk switch cancels
the scan function.

® Band scan. The Rig scans the band
in either 25 or 5kHz steps and
locks on an occupied channel.

® Both mobile mounting bracket and
up/down microphone included with
the equipment.

the new compact 2 metre fm transceiver

TR-7730 £238 inc VAT carr £4.50

$ TRIO

pacesetter in amateur radio

Trio 8400 the new way to 70cm FM mobile, a fully synthesized 430
440MHz 10 watt output, mobile transceiver with memories, 2 separate
VFO's all in a truly amazing compact package. Complete with up/down
frequency shift microphone and car mounting bracket the TRE400 is
the way to go ... 70cm is on the move.

T R -8400 70cm FM mobile

£329.13 inc VAT. Securicor carriage £4.50

The TR9500, a 70 cm multimode mobile
giving SSB, FM and CW operation in a
compact rig based on the phenomenally
successful 2 metre 9000. Combining the
convenience of FM with the “DX ability” of
SSB on the 70 cm band this is the rig all
discerning VHF and UHF amateurs have
been waiting for. Used alongside your ex-
isting 2 metre equipment a new spectrum
of contacts becomes available. Repeaters,
satellite working, simplex and with the
addition of your 2 metre rig Duplex com-
munications are at your finger tips. Of
course the matching accessories SP120
speaker, BO-9 system base and PS20
power supply are all available to enable
you to build a base station system second
10 none.

The TR9500 features:

® FM, USB, LSB and CW.

® Similar in size to the TRS000.

® Two digital VFOs.

® Multiple scan facilities for wvarious
modes.

® 6 memories, 5 for simplex or repeater
shift — and the sixth memory for a non-
standard offset.

@ Digital frequency display.

® Covers 430 to 440 MHz.

® Up/down microphone for manual band
scan,

® RIT (Receiver Incremental Tuning) for
SSB and CW.

@ RAF gain control.

@ Mobile mounting bracket.

@ Led indicators for on air and busy.

the new 70cm FM, SSB & CW mobile

TR'9500 £472 inc VAT carr £4.50

PRICES & SPECIFICATION SUBJECT TO CHANGE WITHOUT NOTICE

HEAD OFFICE AND SERVICE CENTRE

Chesterfield Road, Matlock, Derbys.

TR-9000 The exciting TR-9000 2-metre all-mode transceiver
combining the convenience of FM with long distance SSB
and CW in a very compact, very affordable package. Because
of its compactness the TR-9000 is ideal for mobile installation,
add on its fixed station accessories and it becomes the obvious
choice for your shack.

T R ‘9 000 2 Metre Multimode

£371.91 inc VAT. Carriage by Securicor £4.50

TR-7800 Trio’s remarkable TR-7800 2-metre FM mobile transceiver
provides all the features you could desire for maximum operating enjoy-
ment. Frequency selection is easier than ever, and the rig incorporates
new memory development for repeater shift, priority, and scan. The

TR-7B00 by Trio, the only FM mobile.
The Ultimate 2 Metre

T R "7 80 Mobile FM rig

£276.00 inc VAT. Carriage by Securicor £4.50

Tel. 0629 2817 or 2430.

Open Tuesday-Friday 9-5.30, Saturday 9-5.00. Closed for lunch 12.30-1.30.
For all that's best in ham radio, contact us at Matlock.
For full catalogues send 70p in stamps with your address. Mark enquiry PW.

Practical Wireless, November 1981
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WATERS &
STANTON

ELECTRONICS

18/20 MAIN ROAD, HOCKLEY,
ESSEX. TEL (0702) 206835

4,000 SQ FT
DEVOTED TO

24 HOUR TURN ROUND
ON ALL ORDERS!

"“SUCH NICE PEOPLE"”

FDK

750E TRANSCEIVER|
2M FM-SSB-CW
* 1/10 Watts

* All modes

* Digital readout
* 144-146MHz
* Tone burst

* RF gain control
* Dual FVO

* Upfdown Mic

* Hardware kit

£ 2 8 9 |carriage free)

SAE FOR COLOUR LEAFLET

FDK

M700EX TRANSCEIVER
e 2M FM 25 WATTS
8 * Synthesized
* 25 & 12§ KHz steps
I * Priority scanning
l * Variable power
* Digital display
#* Tone burst
+* Reverse repeater
* Fully protected
* Hardware kit

£1 89 (carriage free)

SAE FOR COLOUR LEAFLET J

DEAL

At last a fully metered power supply providing 5-6 amps at
13- Elv DC. Made specially for us by one of Japan's foremost

GLOBAL PS15

13.8v 5-6 Amp

METERED PSU
£31.95

(carriage £2.00)

generous transformer, this unit will power almost any
maobile transceiver up 1o 25 watts. A flick of the switch in-
dicates either volls or amps.

s Fully p d and with an extremely

7

R i ———g SX200 MONITOR
R 26-500MHz
\éﬁ £260 inc. VAT

= 2 fen Latest version

Here's a really wide coverage receiver going all
the way from 26mHz to 500mHz {with just a few
gaps).Mains or battery operation, FM or AM,
means it can be used just about anywhere for
anything. Channel memory, scanning and built-in
clock are just a few of its features. If you're in-
terested in amateur radio, aircraft, Police, taxis,
etc., then this receiver covers them all. J

RADIO COMMUNICATION

5 miles from Southend-on- Saa dE %
Why not bring the whole family for a day out? T

AZDEN
2M TRANSCEIVER
UNBEATABLE

PRICE
£219

(carriage free)

25 Watts!

* 144-146MHz FM

* Digital readout 25KHz or 12}KHz

* 8 memories (programmable)

* Programmable scanning

* Remote mic control

* Detachable control head

* Complete with all accessories
IMPORTED DIRECT BY US
12 MONTHS WARRANTY

L

I

FASTEST

MAIL ORDER SERVICE

IN THE BUSINESS

) TRIED OUR
NEW TECHNICAL
BOOK SERVICE? i -

BY RETURN SERVICE
ON ALL STOCK

——

“"WELZ” PROFESSIONAL RF PRODUCTS

AT AMATEUR PRICES!

SnE FOR COLOUFI LEAFLET

sP300 £79

The SP300 is the most snghlsncaled in-line RF
device
to between DC and EU'DMHI at DD!NE( Ieuels from 1

The CH-20A is a 2 way coax switch (S0239) to laboratory
standards rated at DC-900MHz for an insertion loss of less
than O-1db at up to 1Kw. We guarantee that you won't find
anything better at double the price!

| measuring power and swr Curves 1o very precise

watt to 1Kw. This unit tells the truth about the
actual amount of AF reaching your aerial. Ideal for

standards.

TITLES

{post free)

~A ==
\

A Guide 1o Amateur Radio {18th ed.) £3.10
Amateur Radio Techniques (71h ed.] £6.15
Amateur Radio Operating Manual £4.96
UK Amateur Radio Call Book £4.37
Radio Amateurs Examination Manual £2.75
Radio Data Reference Book £5.00
Amateur Radio Log Book £2.50
Receiving Log Book £2.68
Mobile Log Book £1.15

SP1-5M £29.95

The SP15M is @ budget price varsion of the SP300 model
having a sensitivity such that it is able 10 measure power
and swr curves from 1 watt to 200 watts. We actually
guarantee that you will not be able to buy anything more
accurate al the price!

WE CAN SUPPLY ALMOST ANY AMATEUR RADIO PRODUCT
WE HAVE SOME VERY ATTRACTIVE PRICES

WE HAVE FULL SERVICE FACILITIES
WE ARE THE PEOPLE MOST PEOPLE COME TO!

wwWwW americanradiohistorv com
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WATERS &
STANTON

ELECTRONICS

18/20 MAIN ROAD. HOCKLEY,
ESSEX. TEL (0702) 206835

1200
CHANNELS! AR22 VHF FM MONITOR

amateur moper £83 inc. VAT
(Marine version £86)

Truly amazing! The AR22 tunes
across the 2 metre FM band 142-
14BmHz (also includes Police and
Fire Brigade) in 5kHz steps. So
small it will fit into a shirt pocket
and yet nothing is sacrificed in
terms of performance. Price in-
cludes rechargeable batteries, mains
charger, fly aerial etc. You won't find
a smaller monitor anywhere.

k.l

[ PROFESSIONAL AIRCRAFT MONITOR

R517 £49.50

(as supplied to pilots, ground crew etc.)

The R517 is a professional aircraft
monitor receiver, having superb sen-
sitivity and capable of tuning across
the entire aircraft band 118-
143mHz. For easy tuning there is
both a coarse and fine tuning con-
trol. In addition there is a 3 position
switch for selecting xtal controlled
channels (xtals £3.00 extra) for your
local airport. The unit is completely
portable running off self-contained
batteries.

THE UK SPECIALISTS

IN RADIO COMMUNICATIONS
FOR THE ENTHUSIAST

payment!

TRIO R1000

COMMUNICATIONS RECEIVER

eliv

The R1000 has really caused a stir in the receiver market! Its performance
matches professional receivers costing many times more and with our new com-
+petitive price of £305 it must be the best value on the market today. Full digital
readout from 200kHz (actually it operates right down to 20kHz but with reduced
sensitivity] means accurate tuning and the 30 position band selector switch
means really good bandspread for easy operation. Other features include noise
blanker (a really good one!) built-in speaker, digital clock/timer and both 230v
AC/12v DC operation. (Yes we include the 12v DC kit free!) Each model is fully
checked and delivered anywhere in the U.K. within 24 hours of receipt of

OUR PRICE £305( FreBSIacuricor )

ery

YAESU COMMUNICATIONS
RECEIVER

FRG7700 £299

Free Securicor
Delivery

The FR7700 is a new model from Yaesu that replaces the FRG7000.
Full coverage is provided between 200kHz and 30mHz with bright
digital readout that also doubles as a clock. Features include noise
blanker, FM detector, internal speaker, 230 volt AC operation and
built-in timer. As an optional extra there is also a memory unit which
enables up to 12 selected frequencies to be stored and selected.

SR9 VHF
RECEIVER
AMATEUR/
MARINE

£46 inc. vAT

The SR9 must be one of the most popular monitors
for 2 metre amateur radio enthusiasts. (Also
available as a marine version at the same price). It
is fully tuneable across the band with the option of
also installing up to 11 xtal controlled channels.
Power requirements are 12v DC negative earth at
200ma approx. The unit comes complete with
mobile mounting kit and built-in speaker. J

GLOB

device
made for

of its adv
no effect

If you're suffering T.V. in-
terference, here's a brand new
specially designed and

now offers about 100% cure
against TV interference because

pared, keep one handy!

NO MORE TV INTERFERENCE
FROM CB OR AMATEUR!

AL
HrPaa £5.95

Post free.

us in Japan. The HP4A

anced design, yet it has
on the picture. Be pre-

M161 FM SCANNER
§ AMATEUR OR
MARINE MODEL

£59 inc. VAT

This highly compact moniter can be supplied either
for the 2 metre amateur band or the marine band. It
has the capability of scanning up to 16 channels
and hunting out and locking on to any signal that
appears. Ideal for mobile or base operation an ex-
ternal 12v DC supply is required but unit has built-
in speaker, mobile mounting brackets, etc. The
receiver comes with the national calling channel.

Additional crystals for channels are £3 each. J

SEND 14P

FOR OUR FULL

CATALOGUE OF
EQUIPMENT

28MHz FM!

NEW AZDEN
PCS2800

Here's an exciting new 20 watt input (10 watts
output) transceiver with a host of features to put
it head and shoulders above the competition.
Compare its features:— 200 channels, high/low
power switch, computer control touch pad, 6
programmable memory channels, automatic
band searching, automatic memory scanning,
microphone frequency control button, priority
channel, digital frequency readout, removable
control panel (permits main transceiver to be
mounted remotely), slide in mobile bracket, built
in speaker and a host of other features. Its high
power and very sensitive receiver gives it better
coverage than its competitors. Send for details
today or come and see our demonstration model.

L L 8 8 8 8 ¢ R _§ 8 ¢} 8 F ¥ % W T T RN N B T P N B B B B F OF |
MAIL ORDER SLIP to: Waters & Stanton Electronics, Warren House, Main Road, Hockley, Essex.

Name i
Address Goods required
Please rush me the above. Cheque enclosed for £............ /Please charge to credit card NO .....cccverrirencrnnne

Practical Wireless, November 1981

www.americanradiohistorv.com



TWO YEARS WARRANTY

ON ALL EQUIPMENT

ICOM'S answer to your HF mobile problems
— the JC730. This new 80m-10m 8 band
transceiver offers 100W output on SSB, AM
and CW.

Outstanding receiver performance is
achieved by an up-conversion system using a
high IF at 39MHz offering excellent image
and IF interference rejection, high sensitivity
and above all wide dynamic range. Built in
Pass Band Shift allows you to continuously
adjust the centre frequency of the IF pass
band wvirtually eliminating close channel in-
terference. Dual VFO's with 10Hz, 100Hz,
and 1KHz steps allows effortless tuning and
whats more a memory is provided for one
channel per band. Further convenience
circuits are provided such as Noise Blanker,
Vox, CW Monitor, APC and SWR Detector to
name a few. Provided the IC730 is kept con-
nected to its supply its CPU will remember
your instructions even when turned off! Built
in fan keeps the finals cool and remember
there is no tuning to be done. A built-in
Speech Processor boosts talk power on
transmit and a switchable RF Pre-Amp is a
boon on todays crowded bands. Full meter-
ing, WWV reception and connections for
transverter and linear control almost com-
pletes the IC730's impressive facilities. Use
this rig as a high class mobile or with a
suitable 13v psu as your main base station.
Give us a ring and ask for a full spec. to be
sent to you.

143 RECULVER ROAD,

BELTINGE, HERNE BAY, KENT
TEL: 02273 63859

IC-202S

The IC-202S is a very well designed
2m SSB portable. It offers 3W pep output on
USB, LSB and CW. Large battery capacity
(HP11 type) or Nicads if you wish. A special
VX0 circuit to provide smooth tuning and
crystal stability needed for SSB operation on
2m; Each of the four 200kHz band positions
allows operation anywhere in 2m (Supplied
with 144-144.2 and 144.2-144.4), Top of
the band Oscar xtals available for “cross-
pond working”.

It has a DC socket and SO239 sockets
for mobile or base station working barefoot
or as a prime mover. Mobile mounting
brackets, Nicad packs chargers, cases all
available options. You must agree, a very
versatile well proved rig. The 70cm twin of
the 2025 having very similar feature cover-
ing the frequency range of 432-435.2MHz.
Their versatility is well worth an enquiry.

WWW.americanradiohistorv.com

See us at

Castle

Donington
The Big One!!

=@

The famous IC240 has been improved
given a face lift, and renamed the IC24G.
Many thousands of 240s are in use, and its
popularity is due in part to simplicity of
operation, high receiver sensitivity and
superb audio on TX and RX. The new IC24G
has these and other features. Full 80
channels (at 25kHz spacing) are available
and read out is by channel number — selected
by easy to operate press button thumbwheel
switches. This readout can clearly be seen in
the brightest of sunlight. Duplex and reverse
duplex is provided along with a crystal con-
trolled tone call Hi-10W and low-1W RF out-
put is available along with a 123kHz unshift
should the new channel spacing be
necessary. The old IC240 proved to be the
most reliable ng we have ever sold — the
IC24G, because it is so similar, looks like
following the same pattern.

Remember, for mobile use a rig MUST
be easy to operate to be safe. Send for
technical details.

CTlromnicCs

ICOM

Practical Wireless, November 1981



PROFESSIONAL EQUIPMENT FOR
THE AMATEUR

See us at
Castle
Donington
The Big One!!

1C720A
£883

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

Perhaps one way of dealing with the problem is to look
at just what each model offers in its basic form without hav-
ing to lay out even more hard earned cash on “extras’. The
|C720A scores very highly when looked at in this light. How
many of its competitors have two VFOs as standard or a
memory which can be recalled, even when on a different
band to the one in use, and result in instant returning AND
BANDCHANGING of the transceiver? How many include a
really excellent general coverage receiver covering all the
way from 100kHz to 30MHz (with provision to transmit
there also if you have the correct licence)? How many need
no tuning or loading whatsoever and take great care of your
PA, should you have a rotten antenna, by cutting the power
back to the safe level? How many have an automatic RU
which conceals itself when the main tuning dial moved?
How many will run full power out for long periods without
getting hot enough to boil an egg? How many have band
data output to automatically change bands on a solid state
linear AND an automatic antenna tuner unit when you are
able to add these to your station?

Well you will have to do quite a bit of hunting through
the pages of this magazine to find anything to approach the
IC-720-A. It may be just a little more expensive than some
of the others — but when you remember just how good it is,
and of course the excellent reputation for keeping their
secondhand value you will see why your choice will have to
be an IC-720A!

See us at
Castle

ington

The Big One!!

IC-2KL
£839 +psu

To complement the excellent IC720A HF Transceiver,
ICOM have produced the IC2KL linear amplifier. It is of a
similar size and matches the IC720A perfectly. It produces
500W output on SSB, CW, AM and RTTY, needing 80-
100W of drive.

As with the IC720A it will operate from 1,6MHz to
30MHz continuously at full output power, but you still need
an antenna that matches. It will follow the IC720A,
automatically changing bands WITH NO TUNING - the
operating is done from the prime mover. This automatic
facility can be overidden for use on rigs other than the
IC720A, but can be added to the IC701 and the IC720. The
IC2KL employs a heat pipe cooling system for the heatsink
of the power transistors.

This is a new technology used to transfer the heat, has
a high conductance, several hundred times that of copper
and a very quick response. The use of this system enables a
very compact design for which ICOM is the leader.

This advanced design includes protection circuits
against Mismatching, Overheating, Overcurrent, Overdriv-
ing, Over Output Power and the PA units unbalancing. Its
spurious emissions are more than 60dB below peak power
output and third order distortion more than 30dB below
each tone of a two tone test could a valve linear ever be as
good as this?

The IC2KL has a matching power supply the IC2ZKLPS
delivering 40vDC at 25A continuous for 10 minutes max-
imum.

IC2KLPS (Power Pack) £211.00

AGENTS (PHONE FIRST — evenings and weekends only)

Scotland Jack GMBGEC (031-665-2420)
North West ~ Gordon G3LEQ (Knutsford (0565) 4040}
Ansafone Service available

Wales Tony GW3FKO (0874 2772) =EE
Midlands Tony GBAVH (021-329-2305) R—

Thanet for €2
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£630 inc

IC-451

The IC2E is the Largest Selling Amateur Transceiver in the World

CHECK THE FEATURES:

FULLY SYNTHESIZED - Covering 144-145 939s in
400 5kHz steps.

POWER OUTPUT — 1.5W with fine 9V rechargeable
battery pack as supplied — but lower or higher output
available with the optional 6V or 12V packs.

BNC ANTENNA OUTPUT SOCKET - 50 ohms for
connecting to another antenna or use the Rubber Duck
supplied. A
SEND/BATTERY INDICATOR - Lights during

transmit, but when battery power falls below 6V it
doesn’t light indicating the need for a recharge.

FREQUENCY SELECTION - by thumbwheel
switches, indicating the frequency.

+5kHz SWITCH - adds 5kHz to the indicated frequen-
cy.

DUPLEX SIMPLEX SWITCH — gives simplex or plus
600kHz or minus 600kHz Transmit.

HI-LOW SWITCH - reduces power output from 1.5W
to 150mW reducing battery drain.

EXTERNAL MICROPHONE JACK - If you do not
wish to use the built-in electret condenser mic an
optional microphone/speaker with PTT control can be
used. Useful for pocket operation.

EXTERNAL SPEAKER JACK - for speaker or
earphone. This little beauty is supplied ready to go com-
plete with nicad battery pack, charger, rubber duck.

A full range of accessories in stock

IC ML1

10 Watt Mobile Booster for IC2ZE £49.00
BPS 11 Volt Battery Pack £30.50
BP4 Empty Battery Case For, 6 x AA Cells £5.80
BP3 Standard Battery Pack £17.70
BP2 6 VoIt Pack £22.00
BC30 Base Charger For Above £39.00
BC25 Mains Charger As Supplied £4.25
DC1 12 Volt Adapter Pack £8.40
HM3 Speaker/Microphone £12.00
CP1 Mobile Charging Lead £3.20
1C1/2/3 Cases £3.60 each

All Prices include V.A.T.

8

Icom produce a perfect trio in the VHF base station range rang-
ing from 50 Metres thru 2 Metres to 70cms. Unfortunately you
are not able to benefit from the 5M product in this country, but
you CAN own the 215E for your 2 Metre station and the 415E
for 70cms.

Both are really well designed and engineered multi-mode
transceivers capable of being operated from either the mains or
a 12 volt supply. Both contain such exciting features soan
facilities, automatic selection of the correct repeater shift for
the band concerned, full normal and reverse repeater operation,
tuning rate selection according to the mode in use, VOX on
SSB, continuous power adjustment capability on FM and 3
memory channels. Of course they are both fitted with a crystal
controlled tone burst and have twin VFO's as have most of
ICOMs fully synthesized transceivers. These two transceivers
have now become really popular throughout the World — so
why not pop a note on our ansafone for more details?

Remember — when you buy direct from us you not only
get free carriage and the benefit of our superb workshop
and after sales service, you also get 2 years warranty.

Thanet for
IC OM BELTINGE. HERNE BAY,

KENT. TEL: (02273) 63859

See us at
Castle
Donington
The Big One!!
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CcO

the amateur’s professional friends

Several new products from Icom will be introduced onto the market shortly and when we

recently saw the prototypes in Japan we realized just how popular they are going to be. Just
to wet your appetites here are a couple of examples:—

See us at
Castle
Danington
The Big One!!

IC-290E

IC-290E TWO METRE MULTIMODE MOBILE

The IC-290E incorporates all the features you could want in a multimode mobile
10 make it easy to use when driving. A standard 6000kHz repeater offset shift is
built into its computer's memory but if necessary this can be altered from the front
panel for unusual shifts that may be required (such as say 1.6MHz for some
transvertors). There are five programmable memories and these can be used in
either simplex or duplex mode. Any one of these memories can also be designated
as a PRIORITY CHANMNEL which can be checked once every five seconds if you
wish for that private message you may be expecting. Scanning can be controlled
either from the front panel or from the HM10 microphone. There are options to
scan the whole band, any selected part of it, or just the memory channels. You do
NOT lose the repeater shift when scanning or using either of the VFOs in simplex.
Unlike many of its competitors you do have TWO VFOs which can also prove a
very useful feature. Further improvements include a brighter frequency readout, a
LED bar-type S-Meter and power output meter and the ideal tuning rates of
25kHz per step on FM and 100Hz per step on SSB. Both these rates can be
changed to 1kHz steps by use of the TS button on the front panel. For repeater
operation both + and — shifts are available and it is possible to listen on the
repeater input channel merely by pressing a button. Internal controls allow you to
vary scan speed, scan delay time etc. Semi break-in CW and CW sidetone are also
available,

Put all these features into an attractive case, add the world wide renowned
ICOM quality and performance, and you must see that this is the choice for you.
And just as an extra remember that you get a full two year's warranty if you
purchase your transceiver direct from THANET or one of our agents listed in this
advertisement.

See us at
Castle
Donington
The Big One!!

IC-25E

ICOM HAVE GOT IT RIGHT
AGAIN!

Again ICOM seem to have got everything right with its new 25W FM mobile. It is
one of the smallest around and yet is packed with features which make it really
handy to use while still maintaining the very high quality expected in ICOM
transceivers,

Like its bigger multimode brother, the IC-25 has TWO VFOs. FIVE
MEMORIES (which can be used in either simplex or duplex mode), a PRIORITY
CHANNEL {which can be any one of the frequencies stored in the memories]. full
DUPLEX and REVERSE DUPLEX operation, and a crystal controlled tone burst.
Again the display is brighter and there is a LED Bar-type S5-Meter and relative
power outputer meter. The choice of the frequency steps is 26kHz and 5kHaz. Like
the 1C-280 multi-scanning functions are available either from the front panel or
remotely using the HM-10 scanning microphones. . .

Again we feel that this beautifully designed and constructed piece of equip-
ment is bound to “sell like hot cakes” — and again remember that if you buy one
directly from Thanet you will get a full two year's warranty and any work will be
carried out in our excellently equipped workshop. One of our engineers has been
out to ICOM in Japan for a two week course 1o learn the “tricks of the trade”

What about other new products? — well you may well ask but we won't be
giving too much away just yet. But how about a 70cm version of the |C-2E and a
fully automatic antenna tuner to start off with?

*Buy direct from us and get two years warranty on all equipment®

WE STOCK CUSHCRAFT ANTENNAS

H.F. INC. VAT
A3 20/15/10 3ele Beam 8dB gain ... £147.00
ATVS 80-10 Trapped Vertical £74.40
ATV3 20/15/10 Trapped Vertical £34.00
VHF (144MHz)

A3219 19ele Long ‘Boomer’ Yagi 16.2dB gain £62.00
2148 14ele Jnr 'Boomer' Yagi 15.2dB gain £49.50
ARX2 Ringo Ranger 6dB gain vertical £24.75
Al44-4  4ele Yagi 9.0dB gain £16.25

Practical Wireless, November 1981

A144-7  Tele Yagi 10.0dB gain. £20.31
A144-11 11ele Yagi 11.3dB gain. £25.72
DX120 20ele Array 13.2dB gain.. £47.20
ARX2B Ringo Ranger Il .....ccoccvenuee £28.75
ARB2K Conversion Kit for Ringo to Mk Il version.. £12.75

WE ALSO STOCK ~

J-BEAM @ MICROWAVE MMODULES @ YAESU ®@ WESTERN
RSGBE BOOKS ® BEARCAT® JIL® TALANTENNAS
® VIDEO GENIE
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J. BIRKETT

(Partners: J. H. Birkett, J. L. Birkett)
Radio Component Suppliers
25 The Strait, Lincoln. LN2 1 JF
Telephone: 20767

SPECIAL CRYSTALS 350 c'g:les 433.3 cycles, B53.33 cycles, 2166.7 cycles,
3 625KHz, 22.4KHz. All at £2.95 each, 2BKHz, 28.5KHz, 31.5KHz at El'.lp aach, Dual

rstals. 19.8875MHz, 19.9375MHz, 19.9875 MHz + 20.0375MHz, 20.3875 +
254 375MHz. All « 50p. 10X Tvpsng 12.6B5MHz « 40p, FT 271 Type 285KHz « 40p,

U.5. Army DC30 Type 7010KHz « 50p.
X BAND GU fnones with data « £1.65.

X BAND TUNING VARACTOR DIODES 1 To 2pf or 2 To 4pf, Bath £1.65 each.
X BAND DETECTOR DIODES LIKE SIM 2 15p, 1N 23 - 250-

X BAND SCHOTTKY BARRIER DIOD o, 1N Op.

OTT|
JUMBO ORP12 CADMIUM SUL?HNJE CEI.L Tapa HPY18 £1.65.
LEAD SULPHIDE PHUTOCONDUCTIV! PY75 with data « £3.50.

S0
MULLARD PHOTO TRANSISTOR BPX 70 «
MAINS THM\ISFORMEHS 240 Volt Input. Type 1. 24 Volt Tapped at 14 volt 1 amp «
£1 BD(P&P 30p] Type 2. 30-0-30 Volt 530ma = £1.30 [P&P UD?
26 TO 70 MHz POWER TRANSISTORS 587BLY, 40\'\'&“ with data « £3.
ORP 52 CELL with data « £1.30.
POWER TRANSISTORS OC 35 « 75p, OC 36 « 75p, 2N 4348 140V 10 Amp « 65p,
2N 6212 PNP 350V 2 amp = 50p.
:nw l’..:lz :oPOWER TR%NSIS"I'OR 1200MHz, 12 Vali, 2 Wartt, Typa PT 4642 with
ata
SOLDER-IN FEEDTHRIJ 'S 6.8pf, 27pf, 300pf, 1000pi. All 20p doz.
|sc§1000p!53m + 25p doz.

AMI < 15p, 21 Way « 20p.
SUB-MINIATURE CBII. FOB EHS 4mm Dia. 9mm Long with core « 7p each.
100 PIV 20 AMP BRIDGES - £1.30.
5GHz LOW NOISE STRIPLINE TR.ANSISTOR with data - £3.
10.7MHz CRYSTAL FILTERS BW 7.5KHz « £5 each.
CERAMIC THIMMEHS 2.5To 6pf. 3 To 10pf. 4 To 20pf. 7 To 35pf. 10 To 40pf, 10 To
E?ff Alrat‘lSF

B-MINIA URE SWITCHES 1 Pole 11 Way 2 Bank + 65p, 1 Pole 7 Way 6 Bank =

95p.
M INII\TUHE LOW PROFILE 12 VOLT RELAY SPCO For aerial switching « 60p.
ELECTROLYTICS 1500uf 25v.w. at £1 each, 100uf 150v.w. « 6 for 50p.
POLYCARBONATE ChPACITORS 01 5uf 250v.w. 25p doz.

VHF-UHF TAPE AERIALS Type 1. 14" Lon, 'IEp,Lxﬂe 2.21.3/4" Long « 20p.

LOW PROFILE PCB MINII\TUﬂE 12 VOLT RE SPCO For Aenal Switching «

H;W LETT PACKARD HOT CARRIER DIODES 5082-2800 « 40p each,

VHF SO;;D SILVER WIRE ENDED PIN TRANSMIT-RECE VE DIODES with

circuits

VHF TETFER TRIMMERS muf. 18p 10pf Airspaced Type « 20p.

500 METRE REEL OF PVC CABLE 13 Strands .019 « E1DCamanaua|d

3/16" COIL FORMERS with cores at 6 for 25p.

VARIABLE CAPACITORS Direct Drive. 10 + 10 + 10pf « 75p, With Slow Motion

Drive. 250 + 250 « 20 + 20 + 20pf at 75p.

DISC CERAMICS .1uf 18v.w., .22uf Bv.w., .5ul12vw All 5p sach.

CERAMIC TAG STRIPS 12 way « 15p. = 20p.

??l\?qﬂlgﬂ R.F. CHOKES 10UH. BOOm.n - 15p, 33MH 125mA « 20p, 100MH.
mA « .

23wa I\JJOTOHISEI) STUD SWITCH 50 Voit A.C. at £2.50.

SuUB- MINIATUHE EMCAP DISCS .01uf 100 v.w. « Bp each.

8 DIGIT 600MHz meauencv COUNTER HFC 600. Special Price £108.

Please add 30p for post and packing, unless otherwise stated. Orders over £3 post free.

UNITED KINGDOM

OMENEX LTD.

7 HUGHENDEN ROAD
HASTINGS SUSSEX TN34 3TG
TEL: HASTINGS {0424!423131

omenel:

ILTD.

ELECTRONIC COMPONENTS
600 MHz Digital Frequency Counter

The basis of the design is an LS| chip which is a seven decade counter. This is extended to full B
digits by feeding the processed si nal 10 a single decade counter that is then decoded and fed 1o
the least significant digit (LSD), isplay. The LS! then counts, decodes and feeds the digit
drivers for the other seven most 5|gr| cant digits (MSD's).

A further LS| chip which performs the functions of Xial cscillator, gating dividers and driver,
multiplexing signal generator, etc.

Other complex discrete circuitry pi ing, shaping.

tection.

A pre-scaler and provide f; for e 8 digit counter block 1o 600MHz.
This is switched in from |hn from panel Also pmmdm is sw-lchmg for gate time and power. A
‘gate open’ LED indicates when the count is active.

Power supply required is 100-240V AC 40-B0Hz, feeding a 5 volt IC stabiliser and filter, A
facility (rear jack socket) is provided for mnut to the stabiliser for powering with 8-16 volts DC
for mobile use. Reverse polarity Drolecllon 15 included.

Display is an filtered I d B digit | of 0.5" LEDs driven to high
bnghmess by d-scre!e and IC display dmers The displays are of the latest reflector technology
Ilvons with giving pasily read display even under high ambient
ighting.

for signal and pro-

Hunga 1 Hz-60Mhz.

—600Mhz Initial Accuracy +1ppm.

Shon Ie:grg s[ablhtv +1ppm
after 30 mi

Resolution 1Hz.

Temp stability +2ppm
Sensitivity Typically 10mv 23—40"(2.

at 60Mhz. 125mv at Long term slamnlv +1ppm Line voltage + 10%. Better
B00MRz. per 1000 hours, than +0.01ppm.
MODEL NUMBER UK522
Input 1M1 in parallel with 15pfat 60Mhz.
50() with pre-scaler.
Protaction Up to 200V pp.
Gate Xtal. 5.24288Mhz. £1 08 inc. VAT
1.0 or 0.1 sec. by push button selection.
Power 100-240V AC 40-60Hz + 10% at 10 watts.

9-16V DC at BOOma Typical

10
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THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST
COMPUTERS® AUDIO @ RADIO® MUSIC® LOGIC® TEST GEAR® CB® GAMES ® KITS

Wednesday 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-8 p.m.
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m.
Sunday 15th November 10 a.m.-4 p.m.

I “}

17,000
PEOPLE
CAN'T BE

COMPONENTS ® DEMONSTRATIONS @ SPECIAL OFFERS ® MAGAZINES ® BOOKS

Any one of the 17,000 people who thronged
the RHS for the Breadboard exhibition last
year will need no introduction to this year's
premier show for the electronics enthusiast.
They already know all about the
demonstrations, bargain sales, bookstalls,
games, kits, computers and music machines
to be found at BREADBOARD 8I1. They could
name you all the leading companies who
were there to see — and to buy from, at
fantastic prices.

Even those lucky 17,000 would be surprised
to hear that this year we've improved
BREADBROQOAD still further! More stands,
more demonstrations and wider gangways to
make it all easier to enjoy!

BREADBOARD 81 is the place to be from
November 11th to 15th at the RHS Hall. Why
not come and find out for yourself how much
you missed last year? We can promise plenty
to see and do at BREADBOARD 8l.

Close to Victoria Station and NCP car
parking facilities.

Practical Wireless, November 1981

Cost of entry will be £2.00 for adults and
£1.00 for children under 14 yrs and O.A.P.s.
ORGANISED BY MODMAGS LTD., 145
CHARING CROSS ROAD, LONDON WC2H OEE.

ROYAL HORTICULTURAL SOCIETY'S

NEW HALL, GREYCOAT STREET,
WESTMINSTER, LONDON S.W.1.

To avoid queusing, advance tickets will be available from
Advance Tickets BB ‘81,
Modmags Ltd, 145 Charing Cross Road,
London WCZH OEE.

“*Special Advance Booking Price"*
Adults £1.75 Chlld.rln under 14 yrs and O.A.P.s 80p

Ploase send ...... tickets @ £1.75 ...... tickets @ "BO0p

www americanradiohistorv com

_____________________ -
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95 TOROIDAL TYPES

TRANSFORMERS

INCREASED PRODUCTION CAPACITY BAINGS LOWER pices | From 30va to 625va

OLN ;

RIES SECONDARY RMS SERIES | SECONDARY AMS SERIES | SECONDARY RMS
TYPE SENQ Vaits TCurrent PHI[:E TYPE NO Vohs Current PHIEE TYPE NO Volts Current PHH:E
30 1%010 G+6 250 56011 9+9 489 Bx017 | 30 - 30 833
va 14011 9+9 166 £4.48 sx012| 12 + 12 666 500 BXO1B | 35 « 35 714
70 % 30mm 1012 12 +12 1 5 160 5013 | 15415 533 Va | gx026 | 40 - 40 675 £
045 K3 1X013 5a1s | 1 < 0879 PP va | saii| 8.1 | ddd £8.44 190 - 60mm | 8X025 | 45 - 45 | 555 15.53
1014 18+ 18 0. + 0BOpVAT 140 « 40mm | 5X015| 22 + 22 163 5 40 Ky 8X033 | 50 - 50 500 - £205 PaF
regulation 13015 2+22 0 18Ky SXO16 | 25 + 25 320 v £147 P&P BX042 | 55 + 55 454 - E2B4VAT
18% 13016 25+ 25 0 5017 | 30 + 30 266 « E148VAT regulaton | 8X028 | " 110 454
14017 30 + 30 0 5X018 | 35 + 35 278 % BX029 | 220 227
" requiaven | 5X026 | 40 + 20 200 BX030 | 240 208
2010 6+6 41 8% 5X028) 110 145
50 X011 349 277 5x029| 220 012 SEa] s e wal
va X012 12412 208 5X030| 240 066 625va | S8 -3 82
80 x 35mm 013 15115 < £4.93 e 8075 | 40 - 40 181 £21.54
0.9 ¥g 24014 18 + 18 ! + £110 P8P 5x012| 12+ 12 938 140 - 75mm | 3X025 | 45 . 45 694 .
1 M | + 090 VAT X . 50k 9%033 | 50 - 50 525 - £220 PSP
2X015 2422 090 VA 6X013 | 15415 150 0
2016 25+ 15 1) X014 | 18 + 18 625 3x042 | 53 + 95 268 - £I56 VAT
regulation 24017 30+ 30 0 225va | eais| 22 .22 511 £10.06 requlabon | 9X028 | ~ 110 568
13% 24028 110 045 110 % 45mm | EX016| 25 - 25 450 : e 288
X029 220 022 2kg GXOI7| 30+ 30 375 v £173 P&P L 260
2%030 240 020 el b gg: +ELITVAT Al voltages quoted are for FULL LOAD. Add regulation figure fo
010 ae 664 X % secondary voltage for OFF LOAD voliage.
+ regulation BX025 | 45 « 45 250 @ CHOICE OF 3 PRIMARY INPUTS
80va 33:311 1: - gz 152 ;;; % E:ggg e o LL.P. Toroidal Transiormers ae avilable in choice of 110V, 220V,
99 % J0mm “gu 15018 786 £54? X030 240 093 Laralllelcl?dcd as follows (Secondaries can be connected in series or
10 Kg ax014 18+ 18 212 or 110V Primary insert 0 in place of X" in type number. For 220V
3015 22 + 22 181 +EL4IPEP 10141 18 . 18 833 Primary (Europe) insert | in place of X" in ly?g: number. For 240V
3016 25 +25 180 + LO4 VAT nois| 22 .12 682 Primary (UK 'rltnscn 2in plnu of “X"int pennmbcr
regulation 017 30 + 30 133 300va | 1006|252 500 THUS: S0va 240v. € + Bv 4.16A = 2 3 010,
12% Ix028 110 072 nmizl 3030 | a0 £11.66 ® WHEN ORDERING (UK. only). Simply send your order in
3029 220 036 110 - 50mm| 1%018| 35 .35 429 . envelope marked FREEPOST, NO STAM ﬁé Fe iy
X030 240 033 26Ky Jlze] A0 a0 3323 . ;‘; Fidis o skt e e bR Om’rr pamb.ra o LLP,
010 5.5 10,00 o33 | 50 . 50 300 x Electromics Ltd. or quote vour ACCESS ar BARCLA YCA RD
+ account No. To pay C.0.D. add £] extra to TOTAL value of order.
120va :;gllzl 1? 4 ?2 ggg "”’7‘;.’?'.’”” ;ﬁggg ;;g Hg U.K. customers must include V_A.T. with payment.
90 x 40mm 4x013 15015 | 400 £6.38 7030|240 125 GOODS DESPATCHED WITHIN 7 DAYS OF RECEIPT OF
12Ky axola 18«18 131 + £ ‘JP&? ORDER
X015 2+ 212 + E1IT VA 5-YEAR GUARANTEE ke S S S e i o
49015 25425 240 | .
. i .25 | 240 Toodashave oy haf he wcight and heigt | To: LL.P. ELECTRONICS LTD., CANTERBURY CT2 7EP
1% 4118 3+ 35 tn ol tainated sqavalente e e | Please supply Transformer(s) No.(s)
Xl efficient, cor I-'l uslly : SIIIIE as the ol P
4X029 220 054 types which Ihti are rapidly replacing. Induced | o Total purchase price £........ .
4X030 240 0.50 r;:\’ is reduced ya ,1::‘::;0;! ?-L::-“ bggpﬁ;m} *“;'::. 1 enclose Chequel] Postal OrderO International Money OrderC
Also available from ELECTROVALUE, MAPLIN, neoprene washers. All LL.P. Taroidal Debit my Access/Barclaycard Account NO.....cocciicnenancnas T

MARSHALLS, TECHNOMATIC and WATFORD.

B ) B B TRANSFORMERS ¢ tzcthoncir.)

FREEPOST T.| GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURYCTZT7EP. Phone (0227) 54778 Technical (0227) 64723 Telex 965 780

T. POWELL

IONISER KIT

This negative ion generator gives you the power to saturate your home
or office with millions of refreshing ions. Without fans or moving parts it
puts out a pleasant breeze. A pure flow of ions pours out like water from
a fountain, filling your room. The result? Your air feels fresh, pure, crisp

Trangformers carry our fill 5-year guarantee.

ADDRESS

|
|
: NAME
I
|
]

Signature

LECTRONICS

H 20 BARBY LANE, HILLMORTON,
RUGBY, WARWICKSHIRE CV22 5Q.J.
TEL: 76473 EVE 71066.

Maif Order Only or callers by appointment.
Alf prices include VAT but add 50p post & packing.
VHF RF POWER THAI\IS':S‘I‘DHS -
Gain [

and wonderfully refreshing. Output Valis Freqg. (IMHz) Prica
All parts, PCB and full instructions .. ....£12.50 2Nisoss 57 Oy 12 176 50
PT4555 8 25w 12 150 £4.00
A suitable case, including front panel neun sw;tch atc ..£10.50 SD1212-6 8.2 Fw milh. 12 175 £2.50
P.W. KITS PT4556 7 40w 12 80 £4.50
ey ity s . . PT4236A 10 1w min, 12 175 £0.75
PW NIMBUS — Complete kit still available....... £80.00 (without xtals) 9142352 l(ﬁ) ; ; w :22* gg :iosg
Add-on base unit ........... oo £38.00 PT4236 w g
Wideband RF Pre-Amp .£7.50 A 1 e 2 8 £0.75
AF Speech Processor ..... .£18.00 2N3866 10 Tw 28 175 £0.75
Beginners 2 meter Convertor . e £15.00 CB 27MHz RF POWER TRANSISTORS:-

Model Railway Controller ...

VHF/UHF Repeater Station Timer (Main board only)

Active receiving Antenna ..

Beginners Short Wave Flecewer (Componems only]‘

Audio Field Strength Meter..

Automatic Cut Out Power Supply - P.O.A 55Ka1 140875) 70p, ISK6O (sim. IN204) B0p, 35K 26db gain 1.1db NF 2 150MNz
- Y st o 200MH E5565 (2N3919) 30p, TISBEA 40p, BF256 38,
Supplementary Car Audio Amplifier ... P.O.A. e Ay 3o of « 200MHz 78, : P

SPECIAL OFFERS

BF166 2‘:5 2 , BF1 3{3) Sﬂbp,[BFrGSg ?g B;_}_g% 1105 ZNESF'ISBTSE'EQZD 1200MHz fi) 20p, 2N4957
| UH| mp. n z 5p.
FUSEHOLDERS (20mm chassis mounting) .. ....10 for 30p pnp a e BlODEs B haas W 20p. BADA4 IUHFl 8

TOSHIBA TA 7205 .. 2. PL259 P p, reducers far UR43/URTE 15p

PHILIPS SCOPE TUBES — 5" CV 2191/DG 132.. £12.65 Eg':é:%ufﬁ.?.‘ﬁlnge sé’clf.,?ofg?;f,“:;""f‘;“:umm” N—
volt ecouplin e

WU AR COMECTER BLECTROLYTIDS 210000 o480 D s CAYSTAL FILTER L SK00 s 30,010 o 11024828250 €7 50"

...100 for £2.50
-1000 for £20.00

All prices include VAT and postage & packing
Callers: Please ring to check availability of kits before calling.
PLEASE NOTE OUR NEW ADDRESS:
Advance Warks, 44 Wallace Rd., London N1.
Our 'Phone number is still: 226 1489

HOURS: Mon. to Fﬂ 9-5.30.

We were here

A
me-,_/ -

Camer

=\ N ]

" Grors

St Pauls R

Sat. 9-4.30.

7 r\\—\\—

.£21.50

25C2028 £1.90, 25C2078 £2.90, 25C1306 £2.75, 25C1307 £3.25.

TAT7205P 6 watt audio IC 12v, ex-new equipment & lesmu £1.50.

TDA1010 3 watt audio IC « 14v. single in line type £1.50

MDABOO 8 amp 50 volt bridge rectifier OK for 12 volt PSU 7

LOW PROFILE RELAY 12 volt 2 pole change over OK for 5 wuns RF «145MHz. New anly
£2.25.

FETS/MOSFET

BIPOLAR VHF!UHﬂF AMPS:—

VHF/UHF SWITC
VHF/UHF VARICAP nlunr.s |'|'r210 2

? B105m¢f4809.331£‘l 25p.
TiL209B EDSeD dia. “red” only J) 10for 7'

10.7MHz CRYSTAL FILTER £7}KHz « 3db, 910 ohm. LOU."’445¢’901B e:-equil'-‘m?nl

£6.00.

10.7MHz CRYSTAL FILTER SSEI twe BP4133 (LSB only available), 200 ohm imp. small

size 3B« 18x 15mm. New £4.

21.4MHz CRYSTAL FII.'(ER;_?{.E Hz # 3db. imp. approx. 2k ohm. New £5.00.

2 KILO BOX BROKEN CAR RADIO BOARDS OK for spares £3.00 plus £1.50 pp.

OXLEY PTFE FEEDTHROUGH INSULATORS 4mm hole size 6p each. 25 for £1.00.

GLASS FEEDTHROUGH INSULATORS solder in type silver plated requires 4dmm hole 80p.
r 100.

'l’soﬂpf 500v. FEEDTHROUGH CAPACITORS solder in type requires 3fmm hole 30p per

10.

MIXED DISC CERAMIC CAPS. 1 1o 220pf bag of 100, ideal for the VHF constructor. All

Erie miniature types £1.40 per 100.

MIXED BAG HESIE‘I’ORS all § watt vertical pre-fermed type with long leads. Bag of 250
plus £1.60. a

B.M.IJN CORE 2 hole type 13x8xBmm !5 each, 10 for 80p.

48.00MHz HCE/U crystals. New £2.00 &

1000pf 250v LEEDLESS DISC CEHAMICS Smm dia. 10 for 25p.

Coming shortly two meter linear amps 60 & B0 watt output in kit form or ready built. Waich
this space or ring for details.
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I-PAK BARGAINS

‘““IRRESISTABLE ““CAPABLE AUDIOPLUGS, SOCKETS =
RESISTOR BARGAINS"’ CAPACITORPAKS" AND ACCE. 8' SORIES o
PakNo. Qfx*  Description Price Pak No. *  Descripti Pri i | Audio P " ) ]
sX10 400 Mixed “All Type” Resistors  £1 S;lﬁ ’ g;l’] Eana::lil:m':"Mued Types "E; 25 run;:::f:‘:e Df;l?sﬂlg-g?.’lggc:ﬁlllsn‘;r?ff:?:em ? { v & /
X1 400 E:‘Htrmtd Y-% watt Carbon sx17 200 Ceramic Capacitars Minialure Speakers, Phono, Jach, Stereo and Mono, ete. atc. Valued >
515105 Mixed

£l at well over £3 normal. Order No. $X25. Our Price £1 50
SK18 100  Mixed Ceramics 22pi-390p1 €1 per pak. Guaranteed fo save you money
SX19 100 Mixed Ceramics 470pl-047ul £1

SX20 100  Assorled Polyester/ Polystyrene

sK12 200 ' watt Carbon Resistors £l
5x13 200 %watt Carbon Resistors €1
sX14 150 ' walt Resistors 22 ohm-

SX32 | x Standard Jack Plug to Phono Sochet
adaptor 25p
SX33 | x Toggle Switch SPST Miniature 125¢ 108 40p

SX26 3 Pis. of 6 pin 240° DIN Plugs and Chassis

2m2 Mixed £l Capacitors )
Sochets 50p SX34 [xToggle Switch SPOT Minsature. 125v 104 &p
Bl - HEL & Mabmimenmce $X27 1 x Rght Angle Stereo Jach Plug 6.3mm plus SK35 | x Rocker Switch SPOT Minituie 240v5A  40p
¥ matching metal chassis mounting sockel 30p $X36 | x Right Angle Mano Jack Ply 15p
:ﬁ::i:ﬂ[fﬂ-ifrlconl{am agr;"if 9] Carboi Film Recishrs et 100 Electrolpics, al sorts £l SK28 4 Phcnuﬁ}lugs and 2 dual ohonngmnnec!urs 0p 5037 20 n:eices Ig? & dmm plugs ail:ld sochets
pounds an 1: i) mT nﬁ b o - " Dualdy Blackioptics $X29 1 x 2.5mm Plug to 3 Smm Sachet adaptor 20p (Banana). Matching colours and sizes £l
£5e vestator paks and have a full ange to 50-100mtd £l $X30 | x 3.5mm Plug to 2 S5mm Socket adaptos 20p SX50 10 Assorted Switches. Toggle. Shde. Rocher,

COver your projects

SX24 20 Tantalum Beads, mixed £l
Quantities approximate, count by weight.

“Quantities approxsmate, counl by weight.

Push button £l

£1FREE -«

Get
a L] FREE PACK Qrders
over £10 excluding VAT, Choose
£1 Pack free (or 2 x 50p) add it o
your order and save even mare
maney. This offer onky apphes 1o
this advertisement

SX31 | x 35mm Plug to Phano Socke! adaptor 20p

SEMICONDUCTORS FROM AROUND THE WORLD

A Collection of Transistors. Diodes, Rectifiers. Bridges. SCR's
Tniacs. IC's both Logic and Linear plus Opto’s all of

which are current everyday usable devices

Satistaction or your money back
has always been BI-PAK's
GUARANTEE and 1t still 15, All these Sale
items are in stock in quantity and we will
despalch the same day as your

order 1s recewved

Guaranteed Value over £10 at Normal Retail Price

| 't Dataetc. in
: .F \ o £ 4 o oo Grd o 5K56 Q’ -
i ) =

BI-PAK’S OPTO BARGAIN OF THE YEAR!

Valued at over £10—Normal Retail—we obfer you a pack of 25 Opta
devices to include LED's Large and Small in Red, Green, Yellow and
Clear. 7 Segment Displays both Common Cathade and Comman Anoge
PLUS bubble type displays—like DL-33. Phota Transistors—similar to
OCPT1 Photo Detectors—like MEL11-12. This whale pach of 25

2""gd=00 2B ~+

- /

AND we guarantee your money back if you are not /
o completely satished. FULL data elc included

Order No. 8X57.

SX40 250 Sihcon Diodes—Switching like
IN4148 DO-35. All good—uncoded. Worth
doubleour price 45¢75mA £1.25

SX41 250 Silicon Diodes—General Purpose, like
UK200/202 BAX13/16. Uncoded

30-100v 200mA. 00-7

This offer only applies to this advertisement

ELZ% IC SOCKETS

The lowest price ever.
The more you buy the cheaper they come!
Pin i0oll 500l 100 off

B 15p £3.00 £5

14 80p £3.25 £5.50
16 80p £3.25 £5.50
16 B0p £3.25 £5.50
Quilled

B—
SX44 10 5A SCR's TO64. 3 x 50v. 3x 100v. 2 x
200v. 2 x 400v. Super value less than '
price E
SX45 10 5A SCR's TOG6, 2 x 50v, 2x 100v. 4 x
200v. 2 x 400v. All coded. Brand new, a
. pweawayal £2
A

$X52

3 6 Black Heatsinh will 1it 10.3 and
BAHGA"" i HORE BAHGA]N STIL.I- MOHEI s 10-220. Ready dnilled. Hall price
o By 6 L 60t i gy £R POTENTIOMETER e o
een : . 1 )
gn 10 Reclangulalnn: it :l;lr: SIRgLE and strangiey W D sLID oactc. A0mm Travel Mono SX53 1 Power finned Heatsink This heatsink
R pssorted 2¢ mixed Voll2ges: 0 K58 gg per ved BﬁTm:s Lin SX67 5 1 ATk LN grves the greatest possible heat dissipation
750mw-2 wall Sarmssarted 11 Gates 749, £) K635 4700 Si68 5 xATkLOR in the smallest space owing 10 1fs unigue
all coded. Ne¥ K59 jg s 74017460 SIEASx Tk X695 » 100K LT staggered fin design. pre drilled
g7 A Black SRR pointer 4 i e o Flaps ang sy E1 Siesdelilly  Sgosximeats 10-3 Size 45mm squarex 20mm high 40p
il il
E',‘::;’,m corew, FiLsne 29 50 Sxs0 gﬂ Assorted Sljgg, £1 = Al at 5%% ‘-‘-?a?tauit Manutacturers 0u1©! 0 SXS4  T0-66size 3Smmai0mma12mm 35p
n olentiomey 50 BCI o SX55 | Heat Efhciency Power Finned Heatsink
: imme g, sangard U oo SX61 é Assorteg ;:‘;Eh‘hum i £l ik uEW"""““J‘ia‘;“\E;:‘p‘:| clad Board ‘l;l“; 90mm x B0mm x 35mm High Drilled ta
SHA! It 15mm 5 sliger Woobs n sX62 a’:‘?sr: Lr:uaa elc ers, sk12 A mmei‘?;:ﬂe‘ Single and double side! o fakun e
Assorte Sorted Pre.ga F £l glass ;
suan 2O RS eic. el 5 HorVery tashic bargain 10-3 devices
Blach/Chio tan! £1.50 each

100 Sihcon NPN Transistors—all perfect
Coded mixed types with data and eqwt
sheet. No rejects. Real value £2.50

SX39 100 Sihcon PNP Teanststors—all perfect
Coded mixed types with data and eqvt
sheet Norejects Fantashic value  £2.50

BI-PAK's COMPLETELY NEW CATALOGUE
Completely re-designed Full of the type of components you require, plus some
very inferesting ones you will spon be using and of course. the largest range of
semiconductoss for the Amatewr and Professional you could hope to find

5 watt (RMS) Audio Amp

High Quality audio amphfier Module. Ideal fos use in
record players, lape recorders, stereo amps and
casselte players, etc. Full data and back-up diagrams
with each module

There are no wasted pages of useless information so often included in
Catalogues published nowadays. Just solid facts 1e. price, description and
individual leatures of what we have avarlable. Bul remember. Bi-Pak's palicy
has always been to sell quality components at competitive prices and THAT
WE STILL DO.

Specification
® Power Qulpul 5 watts RMS @ Load Impedance 8-16
ohms ® Frequency respanse S0Hz to 25 KHz—3db @
Sensitivity 70 mw for full output @ Input Impedance
50k ahms ® Size 85 x 64 x 30mm @ Total Harmanic

MULLARD. ASZ 17 PNP.
Germ T0-3 Power Trans.

60 VCE BA Poss Replacement for
distorbion less than 5% BI-PAK'S COMPLETELY NEW CATALOGUE 15 now avarlable 1o you. You will be I2VCE 30w ADL m;‘: 31140149
BI-PAR'S give away price amazed haw much you can save when you shop for Electronic Components with 20VEB Hle 30min  OC25/26/28/35
a Bi-Pak Catalogue. Have one by you all the lime—it pays ta buy BI-PAK IN3B13/ 14/ 5
! £2'2h5 . 1120831
Bac ]

You could not Build one To receive your capy send 7 S B plus 25p p&p G.eat Value at 65p each or 2 for £1. 74

for this price,

J BOX b WARL MERTS . Use your credit card, Ring us on Ware 3182 NOW and
ERTS > et your order even faster. Goods normally sent 2nd
ME DAY DESPAICH ACCES Class Mail.

Remember you must add VAT at 15% to your order
[ AND PACRING Total. Postage add 50p per Tolal orde-

Practical Wireless, November 1981 13
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Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomér to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many
successful students: “‘Since starting my course, my salary
has trebled and 1 am expecting a further increase when my
course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify, for a New Career

Home study courses for leading professional cxamipations
and diploma courses for business and technical subjects:—

Purchasing
Sales
Storekeeping
Work Study

G.C.E.

60 subjects
at"oO" &
“AT levels

Accountancy

Air
Conditioning

Building

Engineering
Farming
Heating
Industrial
Management
Mechanical

POST OR PHONE TODAY FOR FREE BOOKLET.

i SINCE 1890

Dept. 277M Intertext House, London
SW8 4UJ or telephone 622 9911

To: International Correspondence
Schools

Subiect OF INUEreSE: v s vosin Simv walisne i s b s @ s was s am sbs n Ve s

ARSI TR R N e e R R R A R Y

Telephone NUMDBEr . ......verirriiiinennnnrrrinasennnaansen
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|[MICROSCOPE|

lHluminated pocket
microscope —

for 50 X
magnification

Measuring only 130 x 40 x 18 mm, this Intel illuminated
pocket microscope has a normal magnification of 30 X which
can be increased to 50 X by using the zoom facility. Focus
control and illumination are built-in so that the instrument can
typically be used in the close inspection of specimens, samples
and tissues by medical students, doctors, technicians and
medical laboratory scientists. It uses longlife batteries and
comes in a plastic case.

Price: £12.99 incl. case, V.A.T. and post/packing.
For immediate despatch send cheque with order to:

INTEL ELECTRONIC COMPONENTS LTD.

30/50 Ossory Road, London SE1 5AN. Tel: 237 0404

Miniature Press to Make Swiiches, Red
Op

INTERESTED IN knob. 3 for 5
E LE CTRO N lcs ? Subminiature S.P.C.0. Slide Switches. 6

50,
TRY A ZE DPACK! m:lrmu:.us D.P.C.O. Slide Switches. & for
COMPONENTS AT A PRICE  Sungard 2P, 3 Position Slide Switch, 4 for

EVERYONE CAN AFFORD ?g:'smpi'warr T
= .C. with circuit
Z1 300 mixed § and } watt ﬂiulwrcs1 & and data, w‘onﬂff”éi
i : MFCBO10 1 WATT I.C. with data and
Z2 150 mixed 1 and 2 watt resistors g circuit : 60p each, 2 for £1
23 300 mixed capacitors, most types $0239 chassis set. C.B. erc, 2for£1
s £3.95 555 Timers, 30p aach, 4 for £1
Z4 100 mixed slectrolytics £2.20 6 Amp 100V Bridge Rec. Small. 80p each,
Z5 100 mixed polystyrone caps  £2.20 3 for £2.
26 300 mixed printed circuit 6MHz T.V. sound. Ceramic filters. With use-
components £1.95  ful T.V. sound circuit. 50p
z7 mixed printed circuit rasistors 2N3055H ACA 60p each, 3 for £1.50

ALTERNATOR RECTIFIERS

29 : 100 mixed miniature ceramic anue —
nte cops 1 Make lovely B0 amp 150V bridges.
25 pasorted pots. £1.50 Ideal for High Power Battery
Z11 25 assorted presets, skeleton etc.  £1 Chargers. Type 4AF|. Set of 4 (2 neg.
Z12 20 assorted vdr's and thtrmistog 20 case + 2 pos. case) £2.

1
213 1ib mixed hardware. Nuts, bolts
self-tappers, sleeving, etc. £1.
214 100 mixed. new and marked, full SD:;

Pack
BF154, BF2N EC212L. BC238,
BC153L PBC108 and, or lots of similar
£4.95

Special Purehue enables us o offer

(Liguorice lenn&! at the unueatable
price of £2 for 100 mixed. These
consnst of factory clearance lots ie

pillages, floor as,
rejects etc. Also Mullard miniature
alectrolytics 200 mixed £2.

215 100 mixed diodes including:— zener,
power,  bridge, signal,  germanium,
.9

sxl:cnn etc. All ?ull spec.
218 20 assorted zeners, 1 watt and 4U'Urrgw

0
220 10 assorted switches. Slide, push-
- button, multibank, miniature, reed né%

Delux FIBREGLASS printed circuit
etching kits.

includes 100 sq. ins. of copperclad F/G
board, 1lb ferric chloride, (made for U.S,
Army to MIL. SPEC.). 1 dalo etch resist pen,
abrasive cleaner, tweezers, etch resist dish
and instructions. OUR PRICE £5.95

IID aof FeCl. £2.25
1580 sq. ins. single sided board. £2.20
150 sq. ins. double sided board. £3.30

MINIATURE MAINS
TRANSFORMERS
Top quality. Split bobbin construction wlll
?we 4.5V-0-4.5V ar 250MA. 1&" % 1
+". all sorts of uses. ONLY £1. 3 for £ .50
PP3 Battery Connectors 10 for 50p

TELESCOPIC AERIALS
Chrome on brass, 9 section, 25" extended.
Pluas into any 3.5mm jack socket. |deal for
S.W.R. meter portable TV, etc. ONLY £1
5 ASSORTED VIDEO GAME BOARDS,
new but bits missing. Contain 100's of useful
components, CMOS, IC's, Caps, Transistors,
sockets, switches etc. ONLY £2.50
UHF, Transistors T.V. TUNER with slow
maotion drive, AE.skt. and leads. £1.95
100 Miniature reed switches. £2.30
UHF MODULATORS
Calibrated to Channael 36 625 line UHF.
Housed in metal box, 23" x 27 x 3". Complete
with 9 feet of coax lead and TV plug.
9V cperation, ideal for video games, com-
puters etc. £2.50 ea with connection Data.

Vernitron FM4 10.7MHz ceramic filters
50p ea, 3 for £1.

To: "GEMINI ELECTRONIC COMPONENTS'' DEPT PW
"THE WAREHOUSE"” SPEEDWELL ST. LONDON S.E.8.
Please Quote ZED Code Whare shown, Send Cheque® or Postal Order. Add 60p P&P - 15% VAT.
*Schools etc. SEND OFFICIAL ORDER
ZED PACKS now available for Callers a1 50 Deptford Broadway, London, S.E.8.
SEND LARGE SAE FOR FULLER LIST
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CHATTER-
BOXES
SERVED

Realistic is the biggest name in Citizens Band
Radio and accessories —and you will be
able to buy the full range at Tandy — the
world’s largest retailer of CB equipment!

—F2EALISTIC®

CBfromTandy

WATCH PRESS FOR FORTHCOMING ANNOUNCEMENTS
Practical Wireless, November 1981 15
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Oscilloscones

Limited quantities ]
available at Unrepeatable Prices!

opeLosc sc£1(Q) =
MODEL 4810

4" DC —B5MHz £119 ;nc VAT

2’9935513?4'32 £169 Inc. VAT o

10-1 PROBE INCLUDED FREE
PRICES TO RISE 20% WHEN oneyback guaranies
CURRENT SUPPLIES EXHAUSTED. |50 0 o0 st
All models feature fully calibrated time base circuits, automatic
blanking and stabilized power supplies. They are rugged and
portable. Model 5810 has input attenuation calibrated + 5% to
provide twelve steps from 10mV to 50V per division.

10mn DC

DIGITAL 'SEQSZA?’“"&{ :
AC Volts 500V

MULTI-METER o¢ cCrint 001 - 1998 ma

Rem:.tdnce 001 —
-95 Inc. VAT Pius low banery indication
£3 Please include £1 2
Eurcka Electronics Lid

Castle House, 27, Castle Street,
Brighton, East Sussex. BN12HD England
Telephone (0273) 202016/7

g

claycard welcome 10 day

Rugaed, easily operated
and clearly readable

‘U post, packing and insurance

GIVEYOUR SIGNAL A HEAD START

The SM30 purpose designed telescopic tiltover mast, slim silhouette,
structured for single winch operation extend from about 15ft up to 311t
tilts down ta 3ft. Self supporting with many small to medium sized arrays
or can be guyed for larger HF types.

PIIq'l'li]'l'E THESE FEATURES
*WALLORPOST MOUNTING. *ONEWINCH OPERATION.
*OPTIONALHEAD UNITS — PLATE OR 11" TUBE (extra).
*SAFETY UP LOCK AND ANTI-DROP DEVICE.
*GALVANIZED FINISH. *ENGINEERED TO B.S.1. STDS.
PRICES
SM30 post or wall mounting
RT1 13" reducer tube
RH1 Rotator Head

Prices incl VAT and UK carr. CW.0.

ALTRON QM1 Q-MOUNT. The Quick Solution To A Tricky Problem!!
Simply adjust to suil the opening size, screw out foot and lock into posi-
tion!! Suitable for many CB, Amateur or
TV aerials or even a small rotator, Fits
most openings from 25'" up to 42"
[nlher sizes available). Universal mount- ——
ing, no screws, up in a jifl! Pats, Pending.
Erluc; £27.60 incl. VAT. CW.D.UK.P&P
WE DESIGN! WE MAKE! WE SELL

DIRECT! YOU getunbeatable value.
Special applications considered. Send

SAE for further details or just phone.

24 Hr Tel, Answmny

2Z004rp
o)

£198.00

MAIL ORDER OR COLLEC

ALLWELD ENGINEERING
/. UNIT 6, l \
232 SELSDON ROAD 4 y

SOUTH CROYDON CR2 6PL
Tel. 01-680 2995, D1-681 6734

Open Mon.-Fri. 9 am-5 pm.
Sat. 9 am-1 pm.

M&B RADIO

INVERTED
VEE DIPOLES

MULTIBAND 10-11-15-20-40-80 meters

B 2kW Handling Power

B Heavy Duty Stranded Non-corrosive ,
& Plastic Coated

M Total Length 26 meters

RADIATION
DETECTOR ONLY £2.70

COMPLETE WITH INFORMATION
B Metal Cased M Quartz Fibre Type
M Contains 3 Lenses M Only the Size of a Pen

DETECT RADIATIONS BEFORE IT IS TOO LATE

ONLY £32.00

BOSCH 2.5cw 40uF capacitor £8.00

B Mini Transformers 12 volt 250mA £1.00 p&p inc.
W Transformers 12-0-12, 24-0-24 500mA
£3.25 VAT p&p inc.
W Auto Wound 240 to 110v, 6.3A £9.00
M Transformer 15-0-15 volt, 5A £6.50
VAT & P&P EXTRA UNLESS STATED

M&B RADIO 86 BISHOPSGATE STREET
TEL (0532) 35649 LEEDS LS1 4BB
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/MORSE TUTOR s w

The uniquely effective method of

improving and maintaining Morse

Caode proficiency. Effectiveness

proven by thousands of users

world-wide.

* Practise anywhere, anytime at
yOour convenience.

* Generates a random stream of perfect Morse in five character groups.

* D70's unique "DELAY" control allows you to learn each character with its
correct high speed sound. Start with a long delay between each character and
as you improve reduce the delay. The speed within each character always
remains as set on the independent “SPEED™ control.

* Features: long life battery operation, compact size, built-in loudspeaker plus

ersonal earpiece.
ACTIVE RECEIVING it
ANTENNAS
Datong active antennas are ideal for
modern  broadband communications
receivers - especially where space is
limited.
+* highly sensitive (comparable to full-
size dipoles).
* Broadband 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.
* uer\ir cumpalcl or?l\e 3 metres oxéerzil length.
* professional performance standards.
Prices: Model AD270 (indoor use only) £42.55
Model AD370 (for outdoor use) £56.35
Both prices include mains power unit,

VERY LOW FREQUENCY CONVERTER

If your communications receiver gives poor results below 500 kHz Model VLF is

the answer.

* Connects between antenna and receiver input.

* Caonverts signals between DC and 500 kHz to the range 28 to 28.5 MHz with
low noise and high sensitivity.

* Crystal controlled for high stability.

* Quality construction in diecast aluminium box (size 112 x 62 x 31mm), S0239
connectors, LED indicator, infout switch.

* Operates from internal 9 volt battery or external supply (5-15 volts DC).

Price: anly £25.30
Qur full catalogue plus further details of any product are available free on request.
All prices include VAT and postage and packing.

DA Spence Mills. Mill Lane.
EL;g-plnGDNICS Bramley. Leeds LS13 3HE
LIMITED

England.
Tel: (0532) 552461
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'C.T. ELECTRONICS (ACTON) LTD.

Registered in England 1179820
267 & 270 ACTON LANE, LONDON W4 5DG. Telephone: 01-747 1555

Telex 291429

STABILISED POWER SUPPLIES

FARNELL A15: 210/240V IP. Dual Op. 12-17v per rail at 100mA.
Remote sensing, current limit protection. (164 x 130 x 38mm), with
manual. £12.

FARNELL 7/3SC: 120/240V |P. Adjustable current limit. Remote
sensing. (188 x 96 x 93mm). Two versions available: 15V at 2A or
30V at 1A. £15 ea.

COUTANT OA2: Op. amp, psu, 120/240V IP. Dual Op. 12-15v at
100mA, (138 x 80 x 45mm). £12 ea. or 2 for £22.
BRANDENBURG Photomultiplier PSU. 19in. rack mounting.
Metered, current limit protection.

374, 374R 300V-1KV at 5mA.

375 500V-1K5V at 6mA.

376 660V-1KBV at 10mA.

Model 374R has reversible polarity op. All others have negative polarity

op.

All models £40.

Some photo multiplier tubes available.

10.000uF/100V ELECTROLYTICS by Sprague, computer grade,
type 36D. £3.50 each. 41" x23".

ELECTROLYTIC CAPACITORS very large stock holding over 4
million. ITT EN1212 (axial) and EN1235 (radial) in stock. Our prices
cannot be beaten anywhere in the UK.

SPECIAL OFFER. 10MFD 500v ECC 20p ea., 10,000 MFD 16v
Mullard 35p ea., 3,300 MFD 40v Mullard 35p ea. 10uF/63v WIMA
polyester 10% 40p ea. Large quantities available.

ELECTROLYTIC CAPACITORS. Very large stock holding. Mostly ITT
EN 1212m EN1235 types.

Please send for our electrolytic list, e.g. 220/50VA, 220/25R, 470/25R,
4700/25A, 470/50A, 2200/100 CAN.

CAPACITORS - DISC CERAMIC

Over 2 million now in stock mostly ITT. Many high-voltage types, e.g.:

9.30 a.m.-6 p.m.
MON.-SAT.
CONTINUOUS

01-994 6275

D TO A CONVERTERS

15MHz, 8 BIT
By micro Consultants Ltd. 50 Ohm cable drive op. Linearity 0.25%, max.
0.125% typ. Settling time: 2V step 70nS typ. 2MV step 50nS colour
television transmission standard. Diff. gain 0.5% diff phase shift 0.5°
types rad 802 and MC2208/8. Unused. Ex-maker's pack.
SPECIAL OFFER PRICE: £20

ALUMINIUM BOXES

AB7 134 x64x3Bmm

AB8 102x102x3Bmm

AB9 102x57x33mm
AB10102x133x38mm £1.05
AB11102x64x51mm

AB12 26x51x26mm

AB13 152x102x51mm

AB14 178x127x51mm
AB15203x152=x76mm

AB16 254x179x76mm

AB17 254x114x76mm

AB18 305x127x76mm

AB19 305x203x76mm

BLUE REXIN COVERED

BOXES
ALUMINIUM BOXES
RB1152x114x64mm £1.90
RB2 203x127 x76mm £2.35
RB3229x127x89mm  £2.60
RB4 279x152x102mm £3.25
RB5279x190x114mm £3.80
BLACK PLASTIC BOXES

TRANSFORMERS
£1.2

12,0-12 96VA
15V 100mA
17V 300mA
20-0-20 400mA
22-0-22 50mA
24V 100mA
24V 250ma
30V 250mA
30-25-0-25-30 1A6
0-2-4-6-8-10 BA J
RESISTORS: Over 2 million in
stock at last count.
CARBON FILM W 5% E12
range 1RO-12M.
2p ea. £1/100, £6.50/1.000.

210p 8KV, 1n 1KV, 2n2 2KV, 10n 2KV

220p 1KV, 1n5 3KV, 4n7 1K5V.

Please send for our ceramic capaciter lists.

PYE HEAD CLEANING
CASSETTES. Brand new or box-
ed. 50p ea.

CASSETTE DECKS. With
stereo heads, mechanically com-
plete, but with no electronics.
Smart black modern finish. £5.00
We have very large quantities
available. 0.1uf/16v £20 per
1000.

PIHER PRESETS
Very large stocks, PT10, PT15
enclosed types. Please send for
our preset list. Most values 100R-
5M.

HEAVY DUTY
KEYSWITCHES
2P 12A 600V AC
BP 10A 380V AC
10P 12A 600V AC
49mm [ Fascia

£1.50
£3.00
£3.00

We have large quantities of
low profile, gold plated IC
sockets by Winslow discount
on quantity. One off prices as
follows:

BPIN 9
14 PIN 10p
16 PIN 11p
18 PIN 16p
20 PIN 18p
22 PIN 22p
24 PIN 22p
28 PIN 26p
40 PIN 30p

CANNON 15w sockets, D type
or Souvrian/McMurdo Daiss 60p
ea. Also Cannon 9w plug, brand
new, 60p ea.

WELWYN STRAIN GAUGE.
(Precision Micro-Measurements).
Romulus Michegan type MA 09-
500B4-350. Our price £1.25 ea.
List price £3.85. Large quantities
available.
2 15 Turn Cermet Trimpot 100k
hm. 1 off price, 20p. By
Beckman & A.B.

REDPOINT HEATSINK, Type
TV4 15p ea. 1 off price. Discount
on quantity.

We have the following Welwyn.
1% Resistors available, 2K, 3K,
10K, 20K, 30K, 1 Meg. Price 25p
ea. Type 4802.

We have approximately 100
different styles of relay solid state,
DIL, Flatpack, Mercury Tilt, typical

price:

12 volt 185 ohm 4 Pcfo 70p
Brand new.

24 volt 700 ohm 4 Pc/o 70p
Brand new.

4-WAY DPDT AND 5-WAY
DPDT DIL SWITCHES, by ERG
Components and CTS Gold con-
tadcts B80p ea. Brand new and box-
ed.

BUZZERS, 6v and 12v. 50p ea.
WIRE ENDED NEONS
£20/£1,000.

SPECIAL OFFER. Mini-toggle
switch by C. & K., 3 Pc/o. Long
dolly or short 50p ea.

METAL OXIDE/FILM: Most
values in E24 range, +-2W 5, 2 or
1%. A few wvalues in 0.1%
tolerance available.

WIRE WOUND: ORI-100K 3-
200W. A selection of mains
droppers available. Good selec-
tion of metal clad high power
types.

ROTARY SWITCHES
Over 30 different
available

types
from 45p

MINIATURE LATCHING
SWITCHES, 3 Pc/o by Micro a
division of Honeywell Ltd., 3 amp
250v a.c. Part No BN3011, £1
ea. Miniature momentary 1 Pc/o
switch by Micro, 3 amp 250v A.C.
Part No.—8N1021.

WHISPER FANS 4,5

Type number WR2A1, -115 volt
SOXEOHZ, 7 watt. Brand new £4
eacn.

SPECIAL OFFER: 0.1% TOL
resistors. The following values
available. 2K, 3K, 10K, 30K, 1M
Ohm, Welwyn or Flimer. Price
30p each.

TEXAS Bc 1B4L Transistors at
4p each. 1 off discount quantity.
Full range of bead tantalums and
all vero products supplied.

CERMET PRESETS 15p ea.
10A 250V AC ILLUMINATED
ROCKER SWITCH
Red D ST 26 x30mm rect. Snap-
in type 75p

16A 250V AC ILLUMINATED
ROCKER SWITCH

(Amber) 14x30mm rectangular

snap-in type. SPST 30p

75x50x25mm
B0x60x40mm
90x70x40mm
115x75%x30mm
110x90x45mm
170x100x50mm
200x120%B0mm i
LICON ILLUMINATED

SWITCHES
01-800 Rectangular
Series.

Snap-in

2PCO Latching £1.50
2PCO Momentary £1.50
Indicator only 50p
Lenses available in red or white

only.
MINIATURE PUSH-BUTTON
ITCHE

SWIT
PTM 20p, PTB 25p, PT M/B 40p.

HEAVY DUTY ROTARY
SWITCHES

9P3W 254 500V AC
18PBW 25A 500V AC £3.00
18PBW 40A 600V AC £3.00

STEREO RECORD/REPLAY
CASSETTE HEADS £1.00

WIREWOUND POTS
IRO-100K by AB, Colvern, etc.
14W 40p, 3W 60p,5W 80p.

TRIMPOTS
10R-500K 10/20 turn 1}in. or
2in. rectangular 60p ea.

£3.00

JEAN RENAULD SWITCH
BANKS
Many types available, e.g.
4x2PCO
6x2PCO
5x2PCO +2x4 PCO

VU METERS
40x30%23mm deep. White/red
scale on black background. Brand
new. 60p ea.

This advertisement is mainly of our excess stock holding. We also have excellent stocks of semiconductors, hardware, cables, etc, etc. For further details
send for our lists and retail price catalogue, phone or visit our shop. All prices are exclusive of VAT (and P&P). Minimum Mail Order £5 + P&P + VAT.
Government departments, schools, colleges, trade and export welcome.
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TRIO

APPROVED

AUTHORISED

[€2[1coM]

DEALER

Buy from the Short Wave Specialists every time
.. you'llget good service from professionals who
know your hobby well. For example:

R1000 Communications
Receiver for use at home
and in your boat or
caravan

PRICE

£305.

SX200N Scanning
Receiver 26 MHZ to
512 MHZ

PRICE

£2 64-[][]

SRX 30D. The most popular
Short Wave listeners
receiver. 0.2 - 30 MHZ now
with digital readout!

PRICE

£195.

200W pep mobile
transcewer with new bands’

PRICE

£547 .4

HOW TO BUY!

By post—or 'phone your Barclaycard, Access or LAR Creditcard
number. Altematively, call in for a chat. The shop is just 10 minutes from
Leeds City Station and there's easy parking if you travel by car.
*Instant HP for licensed Amateurs *Extended Credit Terms Available.

A QUOTATION ON ALL CREDIT ITEMS IS AVAILABLE.
*Open 9.15—6.00 pm, Saturday 9.15— 5.30 pm.

CITY No.| &
LIBRARY 27 | €t
OU)
3
THE HEADROW
| |

FROM THE SHOP — We're close to the station and car parks. Do call
in and see Uncle Tom's cabin!

18

HERE IS A SELECTION
OF TOP BUYS

TRIO EQUIPMENT

HS5 Communications headphones,

tailored response... ...£21.85
HS4 Communications headphones

tailored response..........ccccvveeviinnnnnns £10.35
LAR 1kW P.E.P. 3-way antenna switch ....£16.95
LAR Antenna traps for multi-band dipole ..£12.50
VHF AMATEUR RECEIVERS
SR9 Tuneable/crystal 2m FM receiver

144 146 MHz .. ..r.£46.00

AMR217B Scanner. The best mamsfbattery
operated FM Receiver 144-146 MHz

...£120.75
VHF/UHF CUSHCRAFT products avallable
Famous Ringo Ranger 2m co-linear .................. £32.00
GDX2 VHF/UHF Discone Antenna 50-480MHz .£39.50
NEW HF VERTICAL ANTENNA
HF5 80 10m vertical... ..£48.50
HF5R Optional radial kit for roof mounhng
...£28.00
LAR-Omni-Match SW.L. Antenna tuner
200KHZ to 30MHZ .....................£29.95
CX3A 3-way S.W.L. Antenna Switch.............£5.50

All TRIO and ICOM Transeivers nomally in stock.
We always have a good selection of second-hand
equipment plus a comprehensive range of accessories.

_ Leeds Amateur Radio
= 27 Cookridge Street, Leeds LS2 3AG
Tel: (0532) 452657 (Shop)
— Mail Order/Service Department:
= B0 Green Road, Meanwood, Leeds LS6 4JP
Tel: (0532) 782224

POST NOW!

I Send 50p for Catalogue and Price List.

lenclosechequefor€  Plus 50p for Brochure®
“delete if not applicable

to purchase I

Address ) — l

PW1

Post to: Leeds Amateur Radio, 60 Green Road, Meanwood, Leeds LS6 4JP.

I TO BARCLAYCARD/ACCESS/LAR l
| authorise you to debit my Barclaycard/Access/ /
I LAR Budget Account with the amountof€

whes CT T 1T 10 l

Signature ) I

l TRIO DISTRIBUTOR, LAR are area distributors for CUSHCRAFT, Antenna I
Specialists, ICOM, Microwave Modules.

L---------d

Practical Wireless, November 1981

www americanradiohistory com



Patience

IT TOOK a lot longer than we hoped, but this month we are very
pleased to be able to restart the PW “"Winton" tuner project. This,
you may remember, foundered in the middle of part one, back in
our April issue, when the a.m. tuner head was discontinued by the
manufacturers. Unfortunately, that particular module incorporated
control circuits for other parts of the tuner, and it was not an easy
thing to find another to do the same job.

We are now indebted to Hart Electronic Kits Ltd., a famous name
in the d.i.y. hi-fi field, who have designed and produced a
replacement a.m. heaa. They will be offering kits for both the PW
“Winton" tuner and the PW "Winton" amplifier, which we
published in 1979. See their advertisement for further details.

* K Kk Kk K K

As | write this leader in late August, speculation and rumour
continue on the question of a launch date for the UK CB Radio

@ mm@@© ONC)

comply with all the requirements of the specification, is completely
beyond me.

One manufacturer has demonstrated 27MHz f.m. transceivers to
the press, but resolutely refused to allow the equipment covers to
be removed. Another firm has announced a modification service to
convert any a.m./sideband CB rig to meet the UK 27MHz f.m.
specification, although there has been no news yet on how the
Duty and VAT problem is to be overcome on the illegally imported
transceivers.

And while I'm on the subject of illegal imports, how did it come
about that the responsible powers-that-be drafted the rules
prohibiting anyone from bringing 27MHz CB equipment into the
UK in such a woolly fashion, leaving a large loophole through
which sets are being imported, with Duty and VAT paid, and
proudly proclaimed as such in shop windows and CB magazines?

| suppose it will all sort itself out in the end, though frankly I'm
beginning to wonder. As the saying goes: Patience is a virtue.

Service, of just how easy or how difficult it will be to meet the
equipment specifications, of likely prices, of how many
manufacturers or importers really have rigs developed to meet the

UK specifications, etc., etc!

The Home Office seems uncertain of its attitude towards
home construction of CB transceivers, but how anyone can
guarantee that the finished products, assembled by individuals
whose radio expertise is a completely unknown guantity, will

QUERIES

While we will always try to assist readers in
difficulties with a Practical Wireless project,
we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, “‘Practical
Wireless’’, Waestover House, Woaest
Quay Road, Poole, Dorset BH15 1JG,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components for our projects are usually
available from advertisers. For more dif-
ficult items, a source will be suggested in
the “Buying Guide” box included in each
constructional article.

PROJECT COST

The approximate cost quoted in each con-
structional article includes the box or case
used for the prototype. For some projects
the type of case may be critical; if so this
will be mentioned in the Buying Guide.

Practical Wireless, November 1981
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CONSTRUCTION RATING

Each constructional project will in future be
given a rating, to guide readers as to its
complexity:

Beginner

A project that can be tackled by a beginner
who is able to identify components and
handle a soldering iron fairly competently.
Generally this category will be used for
simple projects, but sometimes for more
complicated ones of wide appeal. In this
case, construction and wiring will be dealt
with in some detail.

Intermediate

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

Advanced

A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment for
construction, testing and alignment. Con-
structional information will generally be
limited to the more critical aspects of the
project. Definitely not recommended for a
beginner to tackle on his own.

www americanradiohistorv com
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SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at E£13.00 per
annum, from “’Practical Wireless'" Sub-
scription Department, Room 2613,
King's Reach Tower, Stamford Street,
London SE1 9LS. Airmail rates for over-
seas subscriptions can be quoted on
request.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 95p each, including post
and packing to addresses at home and
overseas. :

Binders are available (Price £4.30 to UK
addresses and overseas, including post and
packing) each accommodating one volume
of PW. Please state the year and volume
number for which the binder is required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, Londorn,
SE1 OPF. All prices include VAT where
appropriate.

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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RECEIVE
CONVERTER

70cm-2m

Trevor P HOPKINS M Sc G8TYY

The 70cm amateur band, 430-440MHz, is a very in-
teresting band and 1s becoming more popular, perhaps
because of the overcrowding sometimes encountered on
2m, 144—146MHz. Single side-band (s.s.b.) activity is in-
creasing, while for the f.m. operator there are a large num-
ber of repeaters, several times the number found on 2m,
and simplex activity is on the increase as well. With similar
power, receive sensitivity and size of antennas, the results
on 70cm can be comparable with those on 2m, and the
u.h.f. signals are particularly good at getting out of ex-
tremely screened locations (e.g. built-up areas, tunnels,
etc.).

In order to encourage still further interest in the 70cm
band. the author attempted to design an inexpensive
receive converter from 70cm down to 2m, so that prospec-

,tive operators could listen around before deciding to invest
in a transceiver or transverter for the band. Design aims
were for an easily reproduced and aligned converter with
reasonable performance at modest cost. Other uses for
such a converter include “listening through” local
repeaters (listening to one’s own signal coming from the
repeater) and in conjunction with a tunable or synthesised
2m receiver, aligning and testing other 70cm equipment.

Circuit Description

The circuit used in Fig. | is fairly conventional, and no
claims for originality are made. The r.f. amplifier uses a
BFR34A stripline transistor Trl in a grounded-emitter
configuration, and uses printed circuit stripline tuned cir-
cuits. Even on standard epoxy glass fibre board, these are
reasonably stable and are readily produced as part of the
printed circuit board. The amplified output signal is tapped
off and fed to gate 1 of the mixer transistor, a dual-gate
MOSFET type 3N204. The local oscillator signal is fed to
gate 2. This transistor is somewhat underbiased in this cir-
cuit for use as a mixer stage, as the source is connected
directly to ground. However, this has the advantage that
the metal encapsulation, which is internally connected to
the source. may be soldered directly to the ground-plane
on the p.c.b. This aids stability and will be described in
more detail later. The “intermediate frequency” at
144MHz is selected by the tuned circuit L3/C9 in the
drain. and the output is taken from a tap on the coil.

The oscillator chain starts with a crystal oscillator, Tr3,
using a 96MHz 5th overtone crystal XL1. This is
available ex-stock from several suppliers. An alternative
crystal may be used, XL2, selected by switch S1: this will

20

be discussed later. Preset resistor R11 adjusts the output
level from the crystal oscillator, and therefore the local
oscillator injection level into the mixer. Transistor Tr4
provides a stabilised supply for the oscillator. The 96MHz
signal is tuned by L4/C13 and coupled to a common base
tripler stage Tr5. The output frequency at 288MHz is
selected by L6/C20 and inductively coupled by L7/C21 to
a buffer amplifier Tr6. The output of this is tuned by
L8/C25 and a signal is tapped off via C26 and fed to gate
2 of the mixer transistor Tr2. Note that the inclusion of
three tuned circuits at the final local oscillator frequency
minimises the generation of spurious products and keeps
the apparent noise level low.

Construction

The converter is constructed on a single epoxy glass
fibre printed circuit board, intended to fit inside a standard
diecast aluminium box, 114 x 64 x30mm. Alternative
mounting arrangements may be used, but it is strongly
recommended that the converter is completely screened, as
this reduces the pick-up of strong unwanted signals. As
with any piece of r.f. equipment. the tuned circuits are ex-
tremely important. The front-end inductors L1 and L2 are

CONSTRUCTION

Raatld |ntermediate

BUYING GUIDE

Constructors of this project should have no dif-
ficulty obtaining the components from adver-
tisers in the magazine

APPROXIVMIATE

v
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Fig. 1: Circuit diagram of the converter

etched onto the p.c.b., but all the remaining coils are
wound in the conventional manner. To aid construction,
details of the coils are shown below.

Coils L3, 6, 7 and 8 are wound with 18 s.w.g. tinned
copper wire with their axes parallel to the p.c.b., while L4
is wound on a vertically mounted coil former. The former
is glued from the underside into a Smm hole in the p.c.b.
Coils L5 and L9 are wound with enamelled copper wire on
6-hole ferrite beads. The self-supporting coils are most
easily wound on drill shanks of the appropriate size.

The p.c.b. track side layout is shown full size in Fig. 2.
This should be followed carefully if the converter is to
function correctly. Note that the top (component) side of
the p.c.b. is a copper ground-plane; double-sided p.c.b.
material will be necessary. If a home-etched printed circuit
board is used and only one side is etched, it will be
necessary to remove some of the copper around many of
the holes using a 3mm drill bit or similar. The component
layout is shown in Fig. 2. Small modern components
should be used, and mounted as close as possible to the
p.c.b. Where indicated in Fig. 2, component leads should
be soldered to both sides of the board, to ensure good
e?rlhing. Otherwise the leads should not touch the ground-
plane.

The p.c.b. requires two 3mm fixing holes and two Smm
holes for mounting the former for coil L4 and transistor
Trl. Note that Trl is a stripline mounting “T” package,
and should be mounted from the track side of the board,
with the emitter lead bent up and soldered directly to the
ground-plane. The base and collector leads are soldered to
the printed circuit inductors. Note also that one side only
of components R1, C1 and C4 are soldered to the ground-
plane side of the board. Transistor Tr2, which is a TO-72
metal can type, is mounted flush with the ground-plane
and soldered to it. This improves the stability of the con-
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verter and is unlikely to damage the transistor. One side of
capacitor C26 is connected directly to the tapping point on
coil L8.

After the board is completed and double-checked, it
should be mounted in a screened enclosure. Suitable con-
nectors, preferably 50 ohm b.n.c. sockets with 4 fixing
holes, should be used for antenna and receiver connec-
tions. and should be as close as possible to the input and
output pins on the p.c.b. Power supply connections may
be of any suitable form; the author used 2mm plugs and
sockets for this purpose. It is important that a gap of at
least Smm remains between the underside of the p.c.b. and
the metal case, otherwise the operation of the stripline
tuned circuits will be impaired. If only one crystal is fitted,
switch S1 may be omitted, and a wire link soldered to the
appropriate pins in its place.

COIL WINDING DETAILS
L3 L6 L7 LB L4 L5 L9
5 turns 12 turns 32 turns 22 turns
18 sw.g. tinned 18swg.tinned |18sw.g.tinned 26 sw.g.enamelled|
copper wire. copper wire. copper wire. copper wire.
Tapped 1% turns Tapped 1 turn 5mm former FX1898 ferrite
L8 only bead 6 hole type
L6reverse wound
Approx.
B
[
2-6-| r slug :
—
Tap 6.5
— o5
i} =
1-5
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Fig. 2: Track patterns and component layout, both shown full size. Component leads to be
soldered on both sides of the p.c.b. are indicated by dots on the component layout drawing
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sockets, four hole fixing; XU 96MHz
5th overtone crystal in HC18/U can; XL2 see text;
diecast box 114 x 64 x 30mm: cores type FX1898,
6-hole type (2); 5mm x 27mm coil former and core;
p.c.b.; sockets for power supply.

Fig. 3: Internal view of the prototype
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Alignment

After assembly, the various presets should be set to the
positions indicated in Table 1, except for R11, which
should be set to minimum resistance (fully anti-clockwise).
A suitable 2m receiver should be connected to the output
and a 70cm antenna to the input socket (a wire rod of A/4,
175mm long, should be adequate). A 12 volt power supply
should also be connected preferably via a 100mA meter.
The power supply current should not exceed 30mA.

With the presets in the positions given, it should now be
possible to detect a strong local signal, such as that from a
nearby 70cm transmitter fed into a dummy load. In the
absence of this, the third harmonic output from a 2m
transmitter may be used. All variable capacitors should be
peaked for maximum signal strength.

Table 1

Component Initial Setting

C3 45% enmeshed

C5 35% enmeshed

() 30% enmeshed

C20 35% enmeshed

c21 35% enmeshed

C25 35% enmeshed

L4 Core approximately half-way inside coil
R11 Set to approximately 20% resistance.

Adjusting coil L4 will cause the crystal oscillator to
vary its frequency over a small range; outside this, the os-
cillator will stop, or oscillate at another crystal overtone
(e.g. the third overtone, 57-6MHz). If a sensitive
wavemeter or a digital frequency meter is available, the
frequency of the crystal oscillator can be checked. Lack of
oscillation is the most likely cause of no detectable signal.
Coil L4 should be adjusted for exactly 96MHz output, so
that a 433-:000MHz signal input corresponds precisely to
145:000MHz on the 2m receiver.

As the capacitors are adjusted, it will become necessary
to move to progressively weaker sources, such as, first, a
local repeater or nearby amateur, and finally on to a dis-
tant beacon or repeater. When no improvement in received
signal strength is obtained from further adjustment,
resistor R11 can be set up. While listening to a weak
signal, increase the resistance of R11 until the signal can
no longer be heard, and then decrease the resistance again
to a point where no further increase in signal to noise ratio
is gained. This adjustment sets up the optimum level of
oscillator injection into gate 2 of the mixer transistor Tr2.
This completes the alignment.

Provision is made in the circuit to add a second crystal
in order to increase the tuning range available with a
normal 2m receiver tuning 144—146MHz. If a crystal of
96-6667MHz is used, then the range 434—436MHz will be
converted down to 144—-146MHz. Alternatively, if a
crystal of 96-5333MHz is used, the range
433.6-435-6MHz will be covered. This latter option
allows the user to listen to the input frequencies of 70cm
repeaters immediately by operating S1. (70cm repeaters in
the UK have the input frequencies 1-6MHz higher than
the outputs, rather than 600kHz lower as with 2m
repeaters.) Crystals XL1 and XL2 should be of the same
type and specification, otherwise it will be impossible to
get them to oscillate on the correct frequency. ®
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So far on the technical side we have covered d.c. and
resistance. here an explanation of some of the properties
and effects is helped by using a familiar analogy. As we
move into the area covering inductance and alternating
current it is less easy to find suitable analogies, and greater
effort is required if you are to get a clear mental picture of
what is happening in a particular circuit.

In addition, because space is limited. it is essential that
vou read around the subject in the literature which has
been recommended. Some very helpful explanations are
given in Uncle Ed’s Page in Practical Wireless and should
be included in your “essential reading™ list.

Magnetism

Almost everyone has played with magnets at some
time. picking up paper clips or placing a piece of paper
with iron filings on it over a magnet and seeing the “lines
of force™. Perhaps even making an electromagnet, by
taking an iron nail and winding a few tens of turns of in-
sulated copper wire on it and connecting it to a battery.

If you haven't. then details of these and similar experi-
ments are given in an excellent little book, Magnets, Bulbs
and Batteries from the Ladybird Junior Science series. If
vou are a family person then perhaps your children will
lend you their copy!

To continue. a magnet has two areas where its
magnetism is concentrated, these are at the poles. One is
the north-seeking pole or simply the north pole (that’s the
end of a compass needle which *seeks” the earth’s
magnetic north pole) and the other, the south-seeking pole
or south pole.

When two bar magnets are brought close together. the
magnetic fields interact and the result is that like poles
physically repel each other and unlike poles attract. Per-
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manent magnets are made of magnetic materials which,
once magnetised, retain their magnetism almost in-
definitely.

Bar 5598

magnet
\Q/‘
-—N S |—

Fig. 9: Like poles
repel and unlike poles
attract

Lines of
magnetic force

L Attract -4 - Repel -

o
L.

The Magnetic Effect of an Electric Current

Whenever an electric current flows in a circuit it
produces a magnetic field. If you imagine a copper wire
which is carrying a current, passing vertically downwards
through this page, then the direction of the associated
magnetic field will be as shown in Fig. 10 (conventional
current flow). An easy way to remember the direction is to
think of a right-handed corkscrew, screwing into the page
— the “corkscrew rule”. Reversing the direction of the
current reverses the direction of the magnetic field.

Rotation
/x\ (field)

Current l

Field

._l=
Fig. 10: The direction of a magnetic field shown by the
corkscrew rule

The magnetic field of a single wire is relatively weak,
but it can be increased by winding the wire into a coil or
solenoid, so that the same current flows through each turn
and the magnetic field produced by each turn adds to that
of the next.

The magnetic field can be concentrated still further by
winding the coil in the form of a solenoid on a core of soft
iron, as in an electromagnet. The overall magnetic field
will be similar to that of a bar magnet. The strength of the
magnetic field is directly proportional to the strength of the
current and the polarity of the field depends on the direc-
tion of the current.
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Fig. 11: A coil concentrates
the magnetic field

Current l

¢Current

By adding little arrows to the letters “N™ and “S", to
indicate the direction of the current. you can then easily
remember which direction causes a south or north pole.

Soft iron is used for electromagnets because it does not
remain magnetised when the magnetising current is
switched off. A typical use of an electromagnet is in an
electrical relay. where a current in one circuit is used to
energise a solenoid and move electrical contacts to switch
a current in another circuit.

The same reaction that occurs between the like and un-
like poles of permanent magnels also takes place between
a permanent magnet and a coil or electromagnet and
similarly between two coils or electromagnets. A practical
example of this is the loudspeaker. In this, a current flow-

Soft iron
core

2 o

Current

Fig. 12: Field direction in a solenoid

ing through the voice coil causes a magnetic field which
reacts with the field from the permanent magnet. This
produces a force which moves the voice coil and the at-
tached cone. A varying audio signal current causes the coil
and cone to move in and out in sympathy with the signal,
thus making sound waves in the air.

Other examples of this are the moving coil ammeter
and, of course,. the electric motor which converts electrical
energy into mechanical movement.

We have looked briefly at electromagnets, the interac-
tion of magnetic fields and the physical force produced.
Now let us look at the converse effects.

Electromagnetic Induction

When a conductor moves across a magnetic field or a
magnetic field is moved across a conductor, a voltage or

Practical Wireless, November 1981
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Fig. 13: Loudspeakers use the effects of electro-
magnets to produce their sound

e.m.l. is induced in that conductor. The polarity of the in-
duced e.m.f. depends on the polarity of the field and the
direction of movement. The size of the e.m.f. depends on
the strength of the field and speed of movement or rate of
change.

This effect can best be demonstrated by moving a bar
magnet in and out of a solenoid so that the field from the
magnel cuts across the conductors in the solenoid, as
shown in Fig. 14.

When the magnet is moving into the solenoid, the e.m.f.
induced in the coil drives a current around the external cir-
cuit and produces a deflection on the current meter. When
the magnet is being withdrawn it induces an e.m.f. of the
opposite polarity and the meter deflects in the opposite
direction. The faster the magnet is moved the faster the
magnetic field changes and the greater is the induced e.m.f.
With the magnet stationary. there is no movement of the
magnetic field. no induced e.m.f. and therefore no deflec-
tion of the meter.

Try it for yoursell, make a solenoid by winding about
50 to 100 turns of insulated wire on a toilet-roll tube, con-
nect it to a milliammeter, then push a bar magnet in and
out and see what happens. You could equally well hold the
magnet still and move the coil!

A

Y

T

WAD933 \'.!)’
Fig. 14

Dynamos and generators operate by electromagnetic

induction, converting mechanical energy into electrical
energy.
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Self Inductance

The symbol for self inductance is L and the unit the
henry, symbol H. We have seen that a steady current flow-
ing through a coil produces a steady magnetic field. If,
however, we try to increase this current by increasing the
applied e.m.f. then any rise in the current will induce a
counter e.m.f. in the coil which tends to oppose the applied
e.m.f. to prevent the current increasing,.

Similarly, if we try to reduce the current then any fall
will induce a counter e.m.f. which adds to the applied
e.m.f. to try to maintain the existing current.

The counter e.m.f. opposes the applied e.m.f. when the
current is rising and aids the applied e.m.f. when the
current is falling. This effect is known as self inductance,
often abbreviated to inductance.

A coil is said to have an inductance of | henry if an
e.m.f. of 1 volt is induced in it by a current flowing through
it which is changing at the rate of 1 ampere per second.

If we replace the moving permanent magnet in our
previous experiment with an additional coil, fixing it inside
the original outer coil. we have an arrangement as shown
in Fig. 15.

Battery Switch
— <o
. (1)
()
Meter
Fig. 15

Closing the switch will cause a current to flow in the in-
ner “primary” coil which, in turn, will cause a magnetic
field to be built up. This increasing field, because it also
passes through the “secondary” coil, will induce an e.m.f.
in it. Once the field has reached a steady state the induced
e.m.f. will fall to zero. Switching off the current will cause
the magnetic field to collapse and an opposite polarity
e.m.f. will be induced in the secondary coil. The induced
e.m.f. is only present while the field is actually changing.

This arrangement is the basis of the transformer, where
a changing current in the primary coil induces a voltage in
the secondary coil. The “tightness™ of the magnetic coupl-
ing between the two coils affects the strength of the e.m.f.
induced in the secondary coil.

Mutual Inductance

The tightness of the coupling is expressed as the mutual
inductance (symbol M) between the coils and is also
measured in henrys. The mutual inductance is 1 henry
when an e.m.f. of 1 volt is induced in the secondary coil by
a current in the primary coil which is changing at the rate
of 1 ampere per second.

26

Construction of Inductors and Chokes

In a practical circuit the actual value of the inductance
and its construction are governed largely by the frequency
and the characteristics of the circuit in which it is to be
used.

Low frequency laminated iron-cored chokes, having an
inductance of several henrys, are used for filtering pur-
poses in d.c. power supplies. The winding is carried on a
bobbin, through which the core is assembled. In audio fre-
quency circuits chokes may be wound and enclosed in a
ferrous material “pot-core” and have an inductance of tens
or hundreds of millihenrys.

Intermediate and low radio-frequency coils are usually
wound in layers on a former or tube, sometimes in several
sections, to reduce self capacitance. Tuning coils are
wound on a small former having a threaded core of iron
dust material inside it which can be screwed in and out to
adjust the inductance to the exact value required (in the
microhenry range).

Coils for h.f. and v.h.f. are usually made of thicker wire
and wound on low-loss formers, or are self supporting with
an air “core”. At u.h.f. inductors may be in the form of
strips or lines of flat strip or rod, and bear little physical
resemblance to a conventional coil.

Inductors in Series and Parallel

Note the inductors are not mutually coupled.

Series Lyouy=LI1+ L2
S S, 2
Parallel g 10 + )
or where there are only two inductors,
i _LIxL2
(total) Ll + L2
5]
u L2
— T e —4 |
L2

Inductors in series Inductors in parallel

Fig. 16

The arithmetic is the same as for resistors; in series they
add and in parallel the total value is always equal to or less
than the smallest.

Energy in an Inductor

In a d.c. circuit which contains an inductor, the steady
value of the current is determined by the resistance of the
circuit and not the inductance. That is I =%

When the circuit is switched on, the counter e.m.f.
generated in the inductor equals the supply voltage, and
for an instant the current is zero. The current then builds
up exponentially to the final value, determined by the
resistance.

On switching off, a counter- or back-e.m.f. is induced in
the inductor by the collapsing field. The e.m.f. generated
can be very high if the field collapses rapidly.

In a practical circuit where a transistor is controlling the
current through a relay coil, the steady “on” current
would be determined by the coil resistance.

=V 125
I R =120 0-1 amps
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When the transistor is switched off, the counter e.m.f, in
the coil could reach a value of several hundred volts
positive at the transistor collector and damage the tran-
sistor. To prevent this happening a “catching” diode is
connectéd across the coil, as shown, and conducts when
the counter e.m.f. occurs at switch-off. The counter e.m.f,
then drives a current through the coil and the energy is dis-
sipated in its resistance.

Incidentally, because the induced e.m.f. at switch-off is
restricted by the catching diode then the field can only
collapse slowly and in these circumstances the relay may
take a little longer to release.

Capacitance

Capacitance may be defined as the ability of a conduc-
tor to store an electric charge and is measured in farads,
symbol F.

If we place two metal plates close to one another and
separate them with a piece of insulating material, we have
an arrangement which will store electricity in the form of a
charge. The capacitance of the arrangement depends on a
number of factors:

a) The area of the plates

b) The distance between the plates

¢) The nature of the insulating material occupying the
space between the plates (specifically the dielectric
constant or relative permittivity)

The unit of capacitance is the farad — an uncommonly
large unit for the purposes we require — so that the values
found in radio work are microfarads (10-%), nanofarads
(107%), and picofarads (10-12).

Dielectric Constant

If we measure the value of capacitance of two metal
plates, separated by certain insulating material, and repeat
the measurement keeping area of plates and distance apart
the same but having a vacuum separating them, then the
ratio between the two values of capacitance will be equal
to the dielectric constant of the insulating material. This
constant is usually denoted by the letter K and the
capacitance of a capacitor is given by the relationship:

C is proportional to -lgdé- where A is the area of the plates

and d is the spacing between them

A capacitor is classified by the material used as the
dielectric, and the table below shows types of dielectric
used, together with their dielectric constants.

"Material Dielectric Constant
Air 1

Dry paper 2.5 approx.
Polyester 5 approx.

Mica 5—7 approx.
Aluminium oxide 7-5 approx.
Ceramic (low K) up to 20.

Ceramic (high K) up to 10 000.
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The dielectric strength is the voltage at which the dielec-
tric breaks down and this as well as its thickness deter-
mines the maximum safe working voltage which may be
applied to the capacitor.

Capacitor Ratings

The two most important practical ratings of a capacitor
are its capacitance and its working voltage, and these are
almost invariably marked on the capacitor. The required
value of capacitance depends on the purpose for which it
will be used. and the voltage rating on the maximum
voltage that will be present across the capacitor under all
operating conditions.

The required accuracy or tolerance of the capacitance
value depends on how critical the circuit is to this. For ex-
ample, the capacitance of an electrolytic capacitor,
providing the smoothing in a power supply, could be -
greater or less by 20 per cent of its stated value without
causing any significant change in performance, but a
silvered mica capacitor in the oscillator tuning circuit of a
communications receiver would cause serious tuning
errors if its value was in error by this amount. In some
applications therefore, the tolerance is also an important
factor.

There are other factors too, such as insulation
resistance, temperature stability, physical size, etc., which
affect the suitability of a particular type of capacitor for a
particular use.

Air Dielectric Capacitors

These are usually in the form of variable tuning
capacitors having a set of fixed plates with a set of moving
plates that swing into mesh between the fixed plates. This
enables the effective area of the plates, and so the
capacitance, to be varied.

Air dielectric tuning capacitors for use in receivers,
where the maximum voltage may be only a few volts, can
have very close spacing between the plates, but types for
use in transmitters, where high voltages are present, must
have significantly greater spacing to avoid voltage
breakdown or flashover. The breakdown voltage of air is
about 25000V/cm and the spacing between the plates of a
tuning capacitor for a receiver would be about 0-2mm
(mainly limited by the mechanical accuracy) and for a
150W h.f. transmitter about 1-5mm.

Mica Capacitors

The mica capacitor uses thin sheets of mica as the
dielectric and offers the best electrical properties possible,
but for a given capacity it tends to be large and fairly ex-
pensive. Mica is naturally a very stable material, after all it
has been lying in the ground stabilising for millions of
years, so the capacitor using it as a dielectric will also have
excellent stability. The mica capacitor is therefore ideal for
use in tuning or other critical circuits.

The silvered mica capacitor has the electrodes deposited
as a film of silver on the surfaces of the mica, and so
enables very thin blades of mica to be used. The blades are
stacked with interconnecting foils and are then clamped or
riveted together which gives them their characteristically
flat “postage stamp” shape. Silvered mica capacitors are
available in values from 1pF to about 10000pF and
usually have a voltage rating of 250 to 500V, although
higher voltage ratings are available for use in transmitters.
They are very stable for use in r.f. tuned circuits up to
several hundred megahertz and will carry appreciable r.f.
currents in transmitter applications. Some “compression
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type” trimmer capacitors use mica as a dielectric, and in
these the mica is sandwiched between spring foil elec-
trodes. The capacitance is varied by squashing the
sandwich with an adjusting screw, and so changing the
dielectric from partly air and partly mica to just mica.
These capacitors. which were once seen only in radio
receivers, are now being used in transistor v.h.f. and u.h.f.
transmitters where their very low inductance and low
losses make them ideal.

Ceramic Capacitors

Ceramic capacitors are made in various forms, the most
popular being the tubular and disc types. The tubular type
consists of a small ceramic tube which has silver deposited
on the inside and outside surfaces, the capacitance being
determined by the area of the surface, the tube wall
thickness and the ceramic dielectric constant. The disc
type consists of a flat disc of ceramic with silver deposited
on each side of the disc. Ceramic dielectric material can be
made to have particular characteristics by adjusting the
proportions of the ingredients.

The low-K ceramic material usually used in the tubular
capacitors provides good stability with a fairly low and a
predictable temperature coefficient (change of capacitance
with temperature), so that in some circumstances they can
be used with advantage in a tuned circuit to compensate
for the opposite temperature effects on other components
in the circuit. Their small physical size and low inductance
makes them suitable for use in receivers and low power
circuits in the v.h.f. and u.h.f. range.

Tubular ceramic capacitors are also made in a lead-
through form for decoupling supplies passing through a
screening box or plate and they have a soldering flange or
screwed bush for mounting. Variable tubular ceramic
capacitors have the internal silvering replaced by a con-
centric adjusting screw and these are suitable for operation
up to several hundred megahertz.

Disc ceramic capacitors are usually of the high-K
ceramic type, and have the advantage of very high
capacitance with small physical size and very low induct-
ance. High-K ceramic material has a high temperature
coefficient which makes these capacitors unstable in value
and so unsuitable for use in tuned circuits. They suffer
from losses at high frequencies but can be used success-
fully in bypass and decoupling applications up to a
gigahertz.

Wound Capacitors

Polystyrene, polyester, polycarbonate and paper
capacitors are made by winding two strips of metal foil

into a roll, insulated by two strips of dielectric film or -

paper. Connection strips or edges are brought out to form
suitable lead-out connections. Polystyrene is a high-grade
dielectric having characteristics approaching those of mica
and such capacitors are used in Lf, m.f. and h.f. circuits
where stability is important. Polyester and polycarbonate
capacitors are suitable for most L.f. and m.f. applications
up to a few megahertz. Paper capacitors are mainly used

m
M

C1 c2
it il
Capacitors in parallel

Capacitorsin series

Fig. 18
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in Lf. applications and for high voltage power supply use,
where working voltages up to several thousand volts are
available. Capacitors of this type are usually hermetically
sealed in a can with special high voltage terminals.
Polystyrene capacitors are available in values from
10pF to 1pF, and polyester, polycarbonate and paper
capacitors from 1000pF to 10uF approximately.

Capacitors in Series and Parallel

L o bal
C(mr:ﬂl N Cl * C2
Parallel Coay=Cl1 + C2

In parallel they add and in series the total value is equal
to or less than the smallest.

Series

Please Note

Unfortunately in Part 1 of this series we made an error
in the dates of two reviews we did on the SRX-30 and the
FRG-7. The dates should be August and July 1979 not
1980 as we said.

Another thing to remember is that it’s not long now
before you should be making arrangements to pay your
examination fees for the May exam. You should check
with your local technical college etc., as to the date for
booking. If you miss the date a late booking can be more
expensive — if they will accept one at all.

RAE Practice Questions

Once again here are some typical questions on this sec-
tion. which you may like to try.

I. When the current in a coil changes at the rate of one
ampere per second and induces in a second coil an
e.m.f. of one volt there is said to be:

a. A self inductance of one henry

b. An inductive reactance

¢. A mutual conductance between the coils
d. A mutual inductance of one henry

2. Capacitance is:

a. The name given to any component or circuit capable
of storing a charge of static electricity

b. The property exhibited by a component or circuit of
being able to store a charge of static electricity

¢. A measure of the opposition to the discharge of a
body with static electricity

d. The quantity of electricity required to charge a given
component

Next month we will continue with
alternating current and frequency

Answers:
QTP
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G4JDT

iarvey EASTLONDON HAM STORE  SEhvY
H. LEXTON LIMITED %= 055055 Tecex sssaoos Lexton o

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES
MAIN (UK) SERVICECONTRACTORTO HITACHI SALES (UK) LTD

EXCLUSIVE TO US IN THE UK. 1kW input 600W ssb 350FM 2MTR LINEAR!!

BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W-26W. RADIAL BLOWER
LED’s FOR READY, TX, OVERLOAD, PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4x150A OR 4Cx250B OR 4Cx250R
ELECTRONIC PLATE CURRENT FUSE — NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE: H.B8Bmm, W.318mm, D.375mm. FROM £300.00

70cms. 10W in — 200W out All these linears have adjustable inputs and outputs and they are all fully
2mtr.  1kW p.e.p. ssb. (650 FM) protected.

2mtr.  500W p.e.p. ssb. (400 FM) ALSO AVAILABLE:- 18db Gasfet masthead preamplifier which suits the out-
2mtr.  350W p.e.p. ssb. (150 FM) | put of these linears and which is also powered by them via the antenna co-ax,

ICOM FM MOBILES ICOM 720A G/C
PORTABLES

IC2ZE FM 2Zm
£169.00

IC202 SSB
£169.00

IC402 70cm
£

242.00

All accessories £165.00 ;
available — :gﬁg} %E)ncm Eggggg £265.00 I‘F‘CS}‘1250?c)%'\.roac.r\‘gru|:|pl'.|r egg:;gg
see below IC260 2m £299‘.0° £259.00 PS20 P/S with speaker £130.00

1C290 2m £366.00 IC730 See panel, below left

MICROWAVE MODULES ROTATORS ETC
II-IE?::‘\NSCEIVERS YAESU/SOMMERKAMP DIAWA
1C730 200W £586.00 | FT902DM WARC POA mmff::ﬂ};g?;&ﬁgp Egggg DR7600X £135.00
IC2KL 500W linear ~ £799.00 | FT1012D FM/AM POA | mmL 144740 £77.00 | BR7E00R roe.on

IC2ZKLPS P supply £199.00 | FT707 See below | MML 144/100S New with Preamp : :
ower supply FP707 Pawer Supply ~ £109.00 Stzging [ SUazD. B0 DML PoEwe Co2.00

ICOM FC707 ATU 8.00 | MMT 432/144 2-70 Transverter ATU £190.00
£184.00 ¥
ACCESSORIES FV707 DM VFO £189.00 KENPRO

: MMT 28/144 10m Transverter £99.00
BP5 IV Pack £30.50 FT480R 2m Multimode £359.00 | yt\ts 500 oy Receiver £169.00 Egzgg *-'4‘;32

BP4 Empty case for 6XAA £5.80 | F12902m Portable multimode MMI Morse Talker £99.00 | ¢pe

BP3 STA Noard Pk £15.50 . £229.00 MM 4000 RTTY HAM IV £145.00

BP2 6V Pack £22,00 | FT207R 2m Special ~ £170.00 SEE IT WORKING AT OUR SHOP CHANNEL MASTER

BC30 Base charger £39.00 | FT767DX Sommerkamp £559.00 £269.00. Full range stocked. 95028 £50.00

DC1 12V adaptor £8.40 | FT101ZD Sommerkamp

WMS Mic speaker £12.00 all options £679.00 | STANDARD SWAN/CUBIC

CP1 Mobile Charging load £3.20 | FT277 Sommerkamp £847.00 | C7800 70cm Mobile  £250.00

LC1/2/3 cases £3.50 €78 70cm Portable £219.00 | 102BX235W + PS5 £799.00

ICHPI Headphones £24.20 C58 2 mtr Mult Portable 103BX WARC 235W £1000.00

FT208R 2mm £190 All ries ilabl £235.00 PS6 Power Supsplv gégggg

FT708R 70cm £195 includi FV902, FC902 25W amp £79.95 150MX pigitﬂ[ P .

FT208R etc. YPIO1P. YK901' ‘ pOA | CPB78 Power Amp 70cm 15002 Linear £406.00

! £72.00 ST2A ATU TBA
FT707+FP707 PSU CMB8 Mobile Mount ~ £19.95 | ST3AATU TBA

TRIO/KENWOOD obile Moun :

TS830S HF Transceiver £700.00 £610.90 CL8 Carry case £6.45: | “HF Mobileant £80.00

TS130S HF T i . -
TR8900 UHE Mommver gggg.gg CUSHCRAFT AMATEUR ANTENNA Mkl to Ringo Mkl £14.18 | RECEIVERS ALLON

TR9500 UHF Multimode £470.00 FULS‘I:AEACNA(‘;I'EAlgGSJEOCK SPECIAL OFFER-P.0.A.

TR7800 VHF mobile . HEAZ DIy 1G 34l ARX 2 Ringo Ranger 6dB 1,44, 70T . Yagi } £35.00 R1000 e oo
AR

TR7840 HP FM 2m beam 8bD £165.00 vertical £28.00 FRG7700 Yaesu
TR77302m FM ATV3 20, 15, 10 Trapped C5100 Speaker £13.00 144+20T+Yagi FRG7700 Memory
TR9000 £3 vertical £38.30 A144-4 ele Yagi £18.25 For vertical and horizontal 1C2001L Sony
TR2400 Portable £195.00 ATVE 10.15.20.40.80 A144.7 ele Yagi £22.82 Oscar specials SEARCH Il 2 metre

PS3020 1 amp PSU £85.00 Trapped vertical £83.69 A144.111eleYagi £28.94
Many TriufKer?wood accessories 214B 14 ele boomer ARX2B Ringo Mk11 £33.00 JAYBEAM ANTENNAS “&:‘:Z‘a’.“pﬁ?n‘é'"iq?,?ﬁk‘é

available 15-2db £55.77 ARB2K Conversion kit RINGO IN STOCK *01-556 1415 *

Let others make an exhibition of themselves, we’ll be open through October — including the Saturday and Sunday of the Leicester Exhibition and
we will beat anything Leicester has to offer. If they have got it; we've got it.

ALLACCESSORIES AVAILABLE - PLUGS SKTS CO-AX 2MTR COLINEAR £31.50, 70CM COLINEAR £31.50
s _ BARCLAYCARD

Access | PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%

OPEN MON—FRIDAY 9:00—5.30. SATURDAY 10:00—3:00. INSTANT HP FACILITY AVAILABLE
EASY ACCESS M2—M11-M1 NORTH CIRCULAR ROAD—EASY PARKING VISA
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I E I % BRITISH MADE
AN [ R ce27/g1) FOR U.K. MARKET
P etios) Elaonlta. Sisi
ssue onwards)
27FM CB PORTABLE

THE RANGER CB rig has been
designed to fit the new legal Home
Office specification, and starts off as
a hand held unit complete with
aerial, mic., and rechargeable batteries.

KITS EX-STOCK
INTRODUCTORY OFFER

The wunit plugs into the mains, 12V
car outlet, or runs on built-in re-
chargeable batteries (built-in charger).
Up to 5 miles range in town to keep in
touch with family and friends.

SPEC.

R.F. Power Output %-1 Watt
0 AF (internal speaker) % Watt
Modulation: FM: freq. 27.6MHz-2BMHz
(+2.50 PP+VAT) (CB Band) (excellent speech quality)

No. of channels (max): 6

£97!matched pair Fully protected against bad aerial
connection.

(+£5.00 PP+VAT)

This offer price Includes rechargeable
batteries, mic., aerial, mains lead and

2 channels,

Extra channels £2.25 sach + 50p P.P. + VAT
Extra aerials £3.95 each + B0p P.P. + VAT
(Postage free with kit)

Tuneable Whip aerial magnetic or permanent
car mount (state which)

£13.95 each + £1.00 P.P + VAT,

READY MADE UNITS WILL BE AVAILABLE FROM
GOOD CB OUTLETS AND ELECTRICAL DEALERS

PHONE YOUR ACCESS/BARCLAYCARD ORDER FOR FAST SEHVICE
MODUS SYSTEMS LTD. (Tel: 04626 74468/76392)

DEPT. A.P., P.O. BOX 30, LETCHWORTH, HERTS, SG6 3DQ |w..r..mm-.i |@

|woon & DOUGLASl WDB

Your Winter Project could be:-

Full details will be forwarded on receipt of a large SAE. Non-technical
enguiries only can be taken during the day on 07356 5324, Technical
enguiries between 7-9 pm on either 07356 5324 or 0256 2461 1. Kits when
stock will be return of post when humanly possible otherwise allow 28 days.
Assembled items 20-40 days. Stock is held also at Amateur Radio Exchange
in Ealing and J. Birkettin Lincoln.

Your Official Yaesu Dealer in Greater

Project Code Kit ~ Assembled Manchester for the North West.
70 cms Transmitter (0-5W) 7OFMOST4 23.10 38.10
70 cms Receiver 70FMO5RS 48.25 68.25 Distributor of Jaybeam Antennas.
70 cms Synthesiser 7OSYZ25B 60.25 84.95 M C
70 cms Pre-Amplifier 70PA2 5.95 7.90 ain Cushcraft Dealer. Agent for TAL, Mﬂ
70 cms Converter FORX2/2 20.10 27.10
70 cms 0-5W Synthesiser Package TOPACZ 128.00 163.00 LAH MPCTOWEIVG MOdU|ES WeStern
70 cms 10W Power Amp/Pre-Amp ~ 70PA/FM10 34.65 48.70 Revco, Mosley, Drae, Shure.
2M Transmitter (1-5W) 144FM2T2 22.25 36.40 We carry a full range of station MOSLEY
2M Receiver 144FM2R2 45.76 64.35 . . .
2M Synthesiser 1445Y258 59.95 78.25 equipment including SWR .a"d Power
2M 1-5W Synthesised Package 144PAC 105.00 138.00 Meters, Connectors, Co-Axial Cables
2M 10W Linear 144LIN10B 26.95 36.60 :
2M 10W Power Amplifier 144FM108 25.95 33.35 and Switches, Rotators, Power
2M Miniature Pre-Amplifier 144PA3 6.95 8.10 Supplies and a Full Stock of RSGB
2M Low Noise Pre-Amplifier 144PA4 7.95 10.95
2M RF Switched Pre-Amplifier 144PA4/S 14.40 18.95 Books and Maps.
Toneburst TB2 3.85 6.20 Our prices are competitive. Just send
o e AL et o0 SAE for our catalogue and price list.
Regulator REG1 4.25 6.80 Special package deal for new
Microphone Pre-Amplifier MPA1 2.95 5.40 . . .
CW Fiiter CWF1 175 €.40 licensees setting up station.
Reflectometer SWR1 5.35 6.35

Credit Card and Hire Purchase
facilities with written quote on
request. Telephone answering
machine after hours. Open Tuesday to
Saturday. Monday by appointment.

) AUTO MARI S
(Prices include VAT at :he current  rate, please add 70p A -DEVELOPN?ENT%:;PANY ml“m
orpostage! ' 60 ORLANDO STREET, W
9 HILLCREST, TADLEY , BOLTON
BASINGSTOKE, HANTS RG26 6JB Phone (0204) 21059
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A monthly look at some aspect of the radio/electronics
hobby that seems to bug the beginner, or occasionally
a more advanced topic seen from an unusual angle.

DECIBELS

The dreaded decibels—a term to strike terror into the heart
of many a radio student or enthusiast! Which is a great pity
on three counts: first, they're such a useful concept; second,
they're so widely encountered; third, they're not really all
that difficult to understand.

| guess many people, certainly those without a
mathematical bent (if you'll pardon the expression), are
frightened off when they encounter the equation:

Nyg= 10log 105’%

And even maore confused to find that this is closely pursued
by another:

Ngg=20 !Ogl{)%%
with often no real effort made to explain how one relates to
the other.

Now, just for the moment, | want to forget the decibel and
go back to the bel, which is ten times as big (“deci” is a
multiplier meaning "'a tenth of”). The bel is what Alexander
Graham Bell, of telephone fame, devised as a means of
specifying changes in sound power levels. It turned out to be
rather too large, which was why the decibel came into com-
mon use.

However, by using the bel, | can reduce the first equation |
quoted to:

P2
P1
which is a whole lot simpler-looking. The little ;, after the
word log is only there to tell you that they are “logs to the

Ng = log;o

Figl Ramo 22
! 2 4 689 ode. 00 ook loco
0dB 10d8 20d8 30d8

Decibel Eaquivalant

Practical Wireless, November 1981

base ten”, the old-fashioned school-book sort, rather than
“natural” logs (base “e’’) or any other sort.

The first thing to notice is that P2/P1 is a ratio of power
P2 to power P1. P1 is “"what it was before " and P2 is "what
it was after”’. Before and after what? Well, before you tur-
ned the volume control on your radio up (or down), and after
you had done so. Or at the input (before) of an amplifier (or
attenuator) and at its output (after).

The second thing is that having found the ratio, you then
take the logarithm of it. Incidentally, there is, as often hap-
pens, a very good physical reason why the equation takes
the form it does, and that is simply that if a sound is sud-
denly increased in strength the listener gets an impression of
increased loudness which is roughly proportional to the log
of the ratio of the two acoustical powers.

When P2 is 10 times as great as P1, their difference is 1
bel, since the log of 10 is 1. This represents a change of 1
watt to 10 watts, or 100 watts to a kilowatt (1000 watts).
Note that it is not the difference between the two powers
but their ratio that matters. In the two examples | just gave,
the differences are 9 watts and 900 watts, but the ratio is
10:1 in each case.

For many of the sort of comparison measurements we
want to make in radio, where we will often be looking at a
change of perhaps 2:1 oreven 10% (1-1:1) or less, the bel is
rather large. Hence the almost universal use of the decibel as
the base unit.

The decibel has another useful relationship to human
hearing, and that is that most people can just not detect a
sudden change of sound level of 1dB, whereas they can
detect a sudden change of 2dB.

Don't fall into the trap of thinking that if 1 bel represents a
ratio of 10:1, then 1 decibel (1dB) represents one tenth of
that ratio, i.e. 1:1, which means no change at all. The log of
1 is zero, and so there is OdB difference between two signals
of the same power level.

| expect you can see now how we got the first equation:

Ngg =10 |091a%
The 10 after the equals sign simply says that, because there
are 10 times as many decibels as there are bels, you have to
multiply the answer by 10 to convert it to decibels.

The relationship between power ratios and decibels up to
1000:1 (30dB) is shown graphically in Fig. 1. You could
extend the scales to the right, so that 10000:1 = 40dB,
100 000:1 = 50dB, 1 000000:1 = 60 dB, etc. The form of
the ratio scale is known as logarithmic, the distances be-
tween 1 and 10, between 10 and 100, and between 100
and 1000 all being equal.

To conclude this month's session, let’s look at the second
formula | gave:

Nyg =20 logsq %

Why that 20 instead of 10? Well it's really quite simple, and
is due to the fact that power dissipated in a circuit is propor-
tional to the square of the voltage applied:
= V2
R

Therefore, if you apply 10 times the voltage across a resistor,
it will have to dissipate 100 times as much power. Another

continued on page 63»PP
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SPECIAL

PRODUCT
REPORT

It seems like only yesterday that we were testing the latest
2 metre, multi-mode, mobile offerings from the land of the
rising sun. Now they are producing a new generation of
multi-mode rigs that are neater, smaller yet easier to operate
and offer much more than their immediate predecessors.
The Standard C58 was the first of this new breed to
become available for review, pipping the Yaesu FT-290R to
the post. At first sight it looks just like its close relation the
C78, which we reviewed last June, and in fact it uses most
of the C78 accessories such as the mobile bracket and carry-

* specifications

ing case. The similarities extend to the major features of the
rig and | do not intend to repeat them for this review but
recommend that you read the C78 tests. We can therefore

concentrate on the performance and user aspects of the
C58.

Frequency range:144.000 to 147-999MHz

Modes: FM(F3-F3E); SSB(A3J-J3E);
CW(AT-A1A)
Antenna
impedance: 50Q
Supply: 13-8V d.c. external

10 off HP7 NiCad cells or
9 off HP7 dry cells
Operating supply
range:
Power
consumption: 600mA transmit (1W, 50Q)

9.6 to 16V d.c., negative earth

Squelch _
threshold: 0-12uV p.d.
Squelch
hysteresis: 3.5dB8

1W into 82, 10% t.h.d. ‘
(1-5W, 1W at onset of clipping)

TRANSMITTER

Audio output:

Dimensions:

52 x 129 x 191mm

RF output TWinto 50Q (1-2W f.m.)
power: 25W with p.a. (25W)
Spurious
outputs: —60dB (better than —60dB)
Modulation: Reactance modulation (f.m.)
Balanced modulation (s.s.b.)
Deviation: +5kHz max.
“§'* meter S1=—105dBm (1-3pV)
calibration: S§5=—98dBm (2-8uV)

S$9=—93dBm (5uV)
89 + 20=—77dBm (32uV)

Test equipment

Marconi TF2011 signal generator; Marconi TF2370
spectrum analyser; Marconi TF2373 frequency exten-
der; Racal 9081 synthesised signal generator; Sinad-

Weight: 1-45kg (with batteries)
RECEIVER
Sensitivity: 0-4uV 12dB sinao (f.m.)
0-5uV 20dB quietened signal
(f.m.)
0-3uV 10dB s/n (s.s.b. and c.w.)
(0-15uV, 0-25uV, <0-TuV p.d.
respectively)
Adjacent channel
selectivity: 60dB (62dB)
Intermodulation
distortion: 55dB

der SINAD meter, Bird Thru Line power meter.
Test results are shown in italics.
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MISTANDARD.

ol .mm 0 TH bt
LINEAR POWER Aup. Crgsg

Although small in comparison to previous mobiles, es-
pecially multi-modes, this rig proved to be very easy to drive.
The five memories are easily programmed and have the ad-
ded facility of remembering the mode and frequency steps,
so that if you have programmed, say three f.m. channels and
two s.s.b. frequencies, the memories will indicate this when
reselected. On memory scan the MPU will ignore those
memories programmed for a different mode to that selected.
If you have selected, for example, uss then the rig will ignore
any memories programmed for Fm.

A 25W linear power amplifier is available as an extra and
this screws to the underside of the mobile mounting bracket.
Four rubber feet allow the combined assembly to be used as
a base station, yet it is still easily slipped into the conven-
tional mobile mount in the car.

Practical Wireless, November 1981

The test of a mobile multi-mode rig must be how it
behaves under mobile conditions in the s.s.b. mode. The C58
comes out with flying colours; apart from the need to check
on the frequency there is no need to look at the rig to
operate it. The riT control is very simple and effective with
the datum position marked by a flat on the small knob. The
range of this control is +1kHz. The three tuning rates are
easily selected by sequential operation of the push button
marked step on the front panel. The rates are 5kHz, 1kHz and
100Hz in s.s.b. and 25kHz, 1kHz and 100Hz in f.m. mode.

On switching on, the display reads 6.000 indicating that
the frequency is 146-000MHz. It is possible, indeed all too
easy, to operate outside the UK amateur allocation and it

continued on page 58»pp
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WARNING L

Stephen IBBS G4LBW

One of the main worries of a radio operator is of
transmitting either without an antenna or with a faulty an-
tenna connection. resulting in a high s.w.r. and, often, a
uscless p.a. stage. This design provides an alarm in such
circumstances. with the option of automatically switching
the transmitter off.

The alarm uses few components, 13 including the op-
tional relay. and is mounted on a small p.c.b. A piezo
transducer is used for economy of space, whilst providing
a piercing note.

The Circuit

The simplest, and therefore the most reliable according
to Murphy’s law, way of using an op-amp is as a voltage
comparator, and this configuration is used here.

When a high s.w.r. occurs. current flows through the
s.w.r. meter. and a voltage is developed across the meter
terminals. This voltage is fed to the non-inverting terminal
(pin 3) of the op-amp IC1. The inverting input (pin 2) is
held at a voltage just below the desired threshold by R1.
When the voltage on pin 3 rises above the threshoid the
output swings high. gating the oscillator arranged around
IC2a and b. The resulting square wave is fed to the piezo
sounder. The pitch of the note can be altered by changing
Cl. At the same time the output from IC1 is fed via IC2c
and d to Trl which switches on the relay RLA/I.

Construction

Construction can be on either Veroboard or a p.c.b., a
suggested design for which is given in Fig. 2. Make sure
that the polarities of the i.c.s are correct. (Fig. 3.) The

34

rd
.

A s
D

prototype was mounted in a small plastics box, with the
piezo sounder mounted on the lid. The normally closed
contacts of the relay were wired in series with the p.tit.
switch. so that when the relay operated, the p.t.t. circuit
became open and turned the transmitter off.

CONSTRUCTION

el el Beginner

BUYING GUIDE

The photograph used in the heading is of the
author’s prototype, but all other illustrations used in
the article are of the revised board.

Constructors of this project should have no dif-
ficulty in obtaining components from advertisers in
this magazine.

APPROXIMATE

cosT T
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+12v

N7
IC1
CA31

Fig. 1: The circuit diagram of the s.w.r. warning alarm

* components

 Resistors

-~ tW 5% Carbon film

ot LS R2,4,6
100k RS
MG s R3

 Min. horizontal preset

00k e 1 R1

1 C1 (see text)

~ Semiconductors

Diodes

. oINggag o D1

. Redled. 1 D2 (seetext)

_ Transistors '

e BG109. - < . ¢ Tr1

| Integrated circuits :

(2 CA3TA0E. . 1. IC1

S A0NIB T Ic2
Miscellaneous

o Piezo warning device; printed circuit board; Sub-
_miniature relay, 12V (RS348-510); Box; 8 pin d.i.l.
socket; 14 pin d.i.l. socket.

Setting Up

Take two wires from the s.w.r. meter and connect to
points A and B. Adjust the meter until it gives the required
threshold reading. To do this switch to FORWARD POWER
and turn the power output down until the desired reading
is obtained. R1 is then adjusted until the piezo sounder
comes on. Switch back to swr and the sounder should
turn off.

When designing this project the author accidentally
operated the transmitter without an antenna. Luckily the
alarm sounded, saving the p.a. transistors. For approx-

Practical Wireless, November 1981

Fig. 2: The track pattern of the p.c.b., shown full size

AWD1

. |
12V e 1 - 1

——
s.w.r‘.h .~ " . E
meter g

. I

™ D2
switch

Fig. 3: Component layout

imately £3.50 (less without the relay option), this project
will pay for itself, if only in terms of the reassurance it
gives. If you do not want to use the relay option, replace
the relay with an Le.d. (D2), with a 1kQ resistor (R6) in
series as the collector load to give a visual as well as an
aural warning.

My thanks are due to Lionel, G4JLI, for his assistance
with the prototype unit. @
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Last month we dealt with learning Morse and the passing
of the Morse test. Now comes the moment you have been
waiting for, your first QSO.

You've got your brand new amateur Class A licence
and callsign and you're ready to try your Morse on the air.
If you have been listening to on the air QSOs you will
know that c.w. communication is realiy an international
language. You will probably know quite a lot of it already,
particularly if you have been working with a Class B
licence. The Q code, or at least part of it, is probably the
best known, and there are many c.w. abbreviations used
on telephony as well such as xyl, 73 and so on.

Perhaps you have been worrying that you won’t be able
to cope with the speed of the other stations. Actually most
of them will gladly come down to your speed, particularly
when they realise that you are a beginner. Make sure that
you send at a speed which you can read: if you send at 20
w.p.m. the other stations will likely send back at the same
speed.

Rubber Stamp QSO0s

You will find that most QSOs to begin with will be of
the “rubber stamp” type, especially those with foreign
stations who have no great command of English. Although
c.w. is international they are hesitant about getting in-
volved in extended contacts, especially when English is not
their first language. Be grateful for these QSOs, they will
help you get started and give you confidence to progress.

Don’t try anything complicated and send slowly.
Typical rubber stamp contacts consist of mutual greetings,
an exchange of reports, name, QTH, details of rig and an-
tenna and possibly details of the weather. It doesn’t sound
much, but to begin with you will find it more than enough,
and you will get a great feeling of achievement as you
complete each QSO. Starting from scratch you will also be
getting new countries almost every time you go on the air.
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Tony SMITH G4FAI

It can be a very exciting time which you will look back on
with much pleasure.

First QSO

For your first QSO you have a choice of calling CQ,
looking for another station calling CQ or finding an ex-
isting reasonably slow QSO and waiting for it to end so
that you can try calling one or other of the stations in-
volved.

It will probably be easier to start by calling CQ your-
self, that way you are taking the initiative, and having been
using the key for the call you won’t be launched into your
first contact entirely “cold”. Don’t send an endless series
of CQs so that a potential contact has to wait impatiently
to find out what your callsign is. Send slowly and if a sta-
tion replying to you is too fast send “pse agn es QRS”
(please send again and slower).

Your first call should look something like this:

CT QRL? CQ CQ CQ de G4FAI G4FAI G4FAI CQ
CQ CQ de G4FAI G4FAI G4FAI AR K

“Is this frequency in use? General call to all stations
from G4FAI. End of message. Over.”

You should always send QRL? before beginning to
transmit. There may be a QSO taking place on the fre-
quency and whilst you may not hear the transmitting sta-
tion the receiving one will reply QRL (this frequency is in
use) and you should change frequency, known as QSY,
and start again with another QRL?

Now You Are In Business

Let's assume you have found a clear frequency, you
have put out your call and back over the air comes your
first reply:

G4FAl de ON6ZZZ ON6ZZZ ON6ZZZ AR K

Now you must reply:

ON6ZZZ de G4FAIl = ge om es tks fer call = ur rst
579 in qth london = my name tony = hw cpi? ON6ZZZ de
G4FAI AR KN

*Good evening old man and thanks for your call. Your
report is 579 in my location of London and my name is
Tony. How do you copy me? End of message. Over to
ON6ZZZ only.”
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G4FAI de ON6ZZZ = ok dr om tony all ok hr es ge =
ur rst 569 qth nr antwerp my name is john = ok? AR
G4FAl de ON6ZZZ KN

“Received with no problems here dear old man Tony
and good evening. Your report is 569. My location is near
Antwerp and my name is John. Is that alright? End of
message. Over to G4FAI only.”

Notice also “dr om tony”. Continental stations in par-
ticular use this form of greeting which comes quite
naturally to them although it sounds strange to British
ears. Don’t worry, you will soon find yourself quite
automatically sending “ok dr john™ or “dr om™ without
even thinking about it. It is not usual however to use this
form of address when communicating with countries
where English is the everyday language.

Back to the QSO. It’s your turn again:

ON6ZZZ de G4FAI = ok dr john solid cpi hr. my rig is
50 watts input es ant is dipole = wx is rain = my qsl is
s_u_hnre via buro. hr qru so hw cpi? ON6ZZZ de G4FAI AR
K

“All ok dear John, solid copy here. My rig is 50 watts
input and my antenna is a dipole. The weather here is tain-
ing. I will send my QSL card to you via the bureau. That’s
about all from here so how are you copying me?”

G4FAI de ON6ZZZ = r r solid dr tony es tks fer all
info. hr my rig 100 walts es ant gp = wx clear = gsi ok via
buro. mni tks fb qso hpe cuagn sn = 73 es gud dx dr tony
AR G4FAl de ON6ZZZ VA KN

“Received with good solid copy dear Tony and thanks
for all information. My rig here is 100 watts and my an-
tenna is a ground plane. The weather is clear. I will send
my QSL also through the bureau. Many thanks for the
good (fine business) contact. I hope to see you again very
soon. Best regards and good DX dear Tony. End of
message. End of work.”

ON6ZZZ de G4FAI all ok agn dr john. tks nice gso es
hpe cuagn vy sn. 73 es gl cheerio dr om benu. ON6ZZZ de
G4FAIAR VA ee

“All ok again dear John. Thanks for the nice QSO. I
hope to see you again very soon. Best regards and good
luck. Cheerio dear old man, be seeing you. End of
message. End of work. Pip Pip.”

At the end of that John will almost certainly come back
with “e e”. It doesn’t mean anything but most stations
finish with it and it is translated here as pip pip. It is just a
friendly way of finishing the contact.

Every QSO0 is Different

So that’s the end of your first QSO. If you analyse it
there’s not a great deal in it but it was probably more than
enough to be getting on with! When you have written up
your log. made out John’s QSL card, and generally settled
your nerves you will probably want to get on with some
more contacts to see what you can do. But before that a
few more words about that first QSO. What was included
was only an example of the sort of exchanges that take
place, and some of the more important information is
usually repeated once or twice although that hasn’t been
shown here. Every QSO is different in some way, even the
rubber stamp ones. Sometimes you send and receive more
information. sometimes less. There is nothing official
about c.w. procedures, codes and abbreviations and if you
do go wrong it doesn’t really matter. The other station will
often understand you even when you do get in a mess.
Most abbreviations have originated from commercial or
military sources, and some are entirely of amateur origin
passed down from the earliest days of radio communica-
tion. None of them are obligatory apart from the fact that
the best way to communicate with others is the way they
understand best. If you want to spell out every word com-
pletely in full grammatical sentences you are welcome to
do so. but this is not recommended due to the time it
would take.

Many of the codes which amateurs use have a different
meaning to the original. Most reference books on amateur
radio for instance show the Q-code with its official mean-
ings rather than the colloquial amateur ones. The table
below shows some of the comparisons.

Finishing an Over

The endings of the overs need some explanation. “K” is
an invitation to any station to transmit whereas KN, sent
as one character, is an invitation to only the station named

The Q Code

Original Meaning

Amateur Use

QRL? Are you busy?

QRM? Is my transmission being interfered with?

QRN? Are you troubled by static?

QRO? Shall | increase transmitter power?

QRP? Shall | decrease transmitter power?

QRS? Shall | send more slowly?

QRT? Shall | stop sending?

QRU? Have you anything for me?

QRX? When will you call me again?

QRZ? Who is calling me?

QSB? Are my signals fading?

asL? Can you acknowledge receipt?

Qso0? Can you communicate with . . . direct?

Qsy? Shall | change to transmission on another
frequency?

QTH? What is your position in latitude and longitude?

|s this frequency in use?

Interference from other stations
Interference from static or electrical equipment
High power

Low power

Send more slowly

Closing down

That's all from me

Stand by

Who is calling me?

Fading

Confirmation of information/QSL card
Contact between stations

Change frequency

Location

own requirements.

If you wish to turn the meaning into a statement then deleting a question mark turns each question into a statement.
These are the most common Q codes used by amateurs who, as can be seen, adapt the original meanings to meet their
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Popular abbreviations

Signal Reports—RST

System
abt about hr here Readability
agn again hv have R1 Unreadable
gﬂt gntenr!a hW_ how R2 Barely readable
bEnU bfeﬁaiﬂlng you n"""rn' nmarz\i; y R3 Readable with considerable difficulty
umber/near R4 Readable with practically no difficulty

buro QSL bureau nw now R5 Perfectly readable
b4 before om old man
conds conditions pse please Signal Strength
cpi copy pwr power : :
o e ‘ K o g; \Ffe:rr;t,wb:arsly perceptible
cuagn see you again rpt repeat S3 Weak
cul see you later rx receiver sa Eair
de from sed said S5 Fairly good
dr dear _ sigs signals S6 Good
dx long distance sn soon S7 Moderately strong
es and sri sorry S8 Strong
fb fine business stn station S9 Extremely strong
fer for sum some
ga good afternoon tks thanks Tone
gb goodbye tnx thanks T1 Extremely rough
ge good evening tx transmitter T2 Very rough
gl good luck u you T3 Rough
gm good morning ur your T4 Rather rough
gn good night vy very T5 | Modulated
gud good wid with T6 Trace of modulation
hi laughter wud would T7 Near perfect tone, smooth ripple
hpe hope wx weather T8 Near perfect tone

73 best regards T9 Perfect tone

There are many more abbreviations but this shortened
list serves as a useful introduction for the beginner. A
longer list of abbreviations can be found in the RSGB
publications, A Guide to Amateur Radio eighteenth
Edition by Pat Hawker G3VA and Amateur Radio
Operating Manual by R.J. Eckersley G4FTJ.

to transmit. Not all stations end their overs with KN,
many simply send K at the risk of other stations only hear-
ing the end part of their transmission, assuming they are
calling CQ and replying to them. Another use for
when calling CQ is to use it to indicate that you only want
replies from certain places. Examples are CQ DX (i.e. out-
side Europe) CQ Asia, CQ JA (Japan) and so on. In all
these cases the call would be terminated AR KN or just
RN,

AR indicates the end of a transmission, e.g. the end of
an over, and VA the end of a QSO. Whilst these are
shown as being sent as the final part of an over, some
operators send them before the callsigns, some omit the

R altogether. You will find variations in procedure in dif-
ferent countries, but they can all be understood when you
are receiving them.

As you go on this will become as familiar and as natural
as breathing air, and there is no need to worry too much
about it at this stage. The old saying “Practice makes per-
fect™ is very true when thinking of c.w. procedures.

A World of its Own

CW is a world of its own and once you are in it you are
hooked! It may be hard to believe that if you have only
just started and are struggling to get your speed up, but
many have found that once they have been on the air with

38

A report of RST 599 means a perfectly readable, ex-
tremely strong signal with perfect tone. Readability is
easy to interpret, but signal strength is usually read off
from the receiver's S meter and this can vary from
one receiver to another. Originally it was intended that
the signal strength should be assessed by the operator
receiving the signal; a signal can sound very strong
and yet only give a meter reading of “S8". Most sta-
tions seem to give T9 reports irrespective of what they
are hearing, they seem to fight shy of telling the other
operator that he has some fault on his transmission.
Always try to send an honest report to let the other
station know just how you are copying him.

Morse code they have discovered some of the lost magic
of amateur radio. It is a compelling, absorbing world but it
is virtually impossible to demonstrate this to anyone who
doesn’t understand Morse. The learner who is just begin-
ning to make sense of what he hears over the air may get
some glimmering of it, but you try demonstrating a string
of dots and dashes to anyone else and note the yawn of the
century!

It’s not really surprising as working with c.w. is a totally
personal thing as far as the individual operator is concer-
ned. He is concentrating on what he is doing to the total
exclusion of everything else at that moment in time. The
learner, unfortunately, has to take it on trust during the
early days of learning all the enjoyment that can be had
using Morse. Just listen to a couple of c.w. operators talk-
ing together, if you can catch them away from their rigs!
Many of them live, eat and sleep c.w., and listening to

continued on page 47»pp
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AMATEUR ELECTRONICS UK

Your number one source for \ /

YAESU

N/

FT-101ZD Mk.III

YAESU's FT-101ZD with FM is the most popular HF
rig on the market thanks to its very comprehensive
specification and competitive price. Incorporates
notch filter, audio peak filter, variable IF bandwidth
plus many other features.

([ Llatest on seventy!
FT-780R All-mode 70cm mobile

oooooo

)

q memnries.niemurv and h'andé.can from

10 memories, 2 VFO's, LCD display, C size battery, microphone, conservative 10 watts out- All the

\ easy car mounting tray, 2.5watts out. _J \ features of the FT-480 on 70 cm. )
( FRG-7 General coverage receiver i d FRG-7700 High performance 5
communications receiver
4

The set with the world-wide reputation. YAESU's famous YAESU's top of range receiver. All mode capabhility. USB, LSB,

FRG-7 out-performs many a more expensive set. Rugged and CW, AM ang FM 12 memory channels with back up. Digital

reliable, it features high sensitivity and Wadley loop stability—a quartz clock feature with timer. Pictured here with matching
kdeligh: to use for the established amateur and new SWL alike. J @T—??ﬂﬂ Antenna tuner and FRV-7700 VHF converter. J

As factory appointed distributors we offer you- widest choice, K, N
largest stocks,quickest deal and fast sure service right through- (e ecnns e FREE SECURICOR DELIVERY
AGENTS:

Amu"eur E'et“’oni‘s uK NORTH WEST — THANET ELECTRONICS LTD, GORDON, G3LEQ. OPE N

KNUTSFORD (0665} 4040. =
508-5' 6 Alum RO‘k Roud _ Birminghum 8 WALES & WEST - ROSS CLARE. GWINWS, GWENT (0533) 880 146. 9.30-5.30

EAST ANGLIA -~ AMATEUR ELECTRONICS UK - EAST ANGLIA, Tu es - s a t

Telepllone : °2I'327 1497 or 02"327 63]3 NORTH EaST—:gg?:?:Ss‘IT f;:?:ﬁﬂaﬂ?&w'c" _— CLOSED

Telex: 337045 SOUTH EAST— AMATEUR ELECTRONICS, UK - KENT Al ﬂav Mon

KEN McINNES. GIFTE, THANET (0843) 291297
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VHF and UHF. Other products available from our extensive range include:- Digital frequency meters,

MICROWRVe MooULesS o

The two products described below are representative of our range of top quality linear amplifiers and transverters for HF,

based RTTY

III;\-IU‘)II

converters and transceivers, speech synthesised morse tutor and many other associated products. Further details upon request.

as reviewed in
this issue!

This high performance linear transverter has been
specifically designed to allow any existing 2 metre
multimode transceiver to be used on 70 cms.
Both repeater and simplex modes are selectable at the flick of a switch,
thereby providing the user with all the facilities of the 2 metre transceiver on
the 70 cm band.
The transverter accepts 10 watts input at 2 metres and produces 10 watts
output on 70 cms.
Features:- * ULTRA LOW NOISE RECEIVE CONVERTER
* ALL MODE OPERATION (including repeater)
* HIGH QUALITY, LOW DISTORTION TRANSMIT CONVERTER
* RUGGED, PROFESSIONAL CONSTRUCTION TECHNIQUES
THROUGHOUT
* RFVOX CHANGEOVER
A range of matching linear amplifiers suitable for use with this transverter are
available from stock.

£184 inc var (Pap £2.00)

MML144/25
2 metre 25 watt Linear Amplifier
and Receive
Preamplifier

This reliable amplifier is intended for use with any
low power 144MHz transceiver. It will accept a
maximum input of 5 watts, and has a minimum
input requirement of 0.5 watt, and is therefore fully compatible with
transceivers such as:-

YAESU: FT290R, FT202/207R, Standard: C58.

TRIO: TR2300, TR2400.

ICOM: IC2E, IC202; to name but a few.
Power output figures are as follows:-

25 watts for 2.5 watts input.

10 watts for 1 watt input.
The inclusion of a low-noise receive preamplifier will also improve receiver
sensitivity.
By using this unit in conjunction with any of the above mentioned portable
transceivers, full mobile or fixed station performance may be achieved at a
realistic cost.
DO YOU HAVE ANY CHOICE??

£59 inc vaT (P&P £2.00)

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

MICROWAVE VMIODULES

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND
Telephone: 051-523 4011

HOURS:
MONDAY-FRIDAY

Telex: 628608 MICRO G 9-12.30, 1-5.00

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

GAR Ex (G3zv1)

RESISTOR KITS a top-selling line for many years. E12 series, 5%
carbon film, 10Q to 1M, 61 values, general purpose ratings $W or w
(state which)

Starter pack 5 each value (305 pieces) £3.10

Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each W + }W (610 pieces) £5.55

Giant pack, 25 each value (1525 pieces) £13.60

NICAD RECHARGEABLES physically as dry cell: AA(U7) £1.30;
C{U11) £3.35; PP3 £5.55. Any 5+: less 10%, any 10+: less 20%.

CRYSTALS FOR 2B.5MHz 3rd. overtone, suit most 'CB’
28.5MHz Tx and 28.045MHz Rx. HC18U £4.60 per pair

CRYSTAL FILTER 10.7MHz, 124kHz spacing, ITT 901C £6.90
CO-AXIAL CONNECTORS & ADAPTORS sae full list.

PL259 UHF plug with reducer 75p; S0239 UHF socket, panel mtd.
60p; Inline coupler (2 x sockets) £1.00; Inline coupler (2 x plugs)
£1.00. Any 5+ connectors: less 10%

HT TRANSFORMER multi-tap pri.; 5 secs.: 35v 200mA,
150mA, 50v 500mA, 150v 300mA, 220v 300mA £5

HT CHOKE top grade type, 9H 240mA £3.50

PYE CAMBRIDGE SPARES (our speciality, sae full list). Ex. equip.,
fully guaranteed. Rx RF board 68-88MHz £5.95. 10.7MHz |.F. £3.65.
2nd mixer 10.7MHz to 455kHz £3. 455kHz block filter 124kHz £9.40,
ditto 25kHz £3. 455kHz AM |.F. £3.65. Audio bd. £1.95, and many
more. Vanguard & Westminster spares also.

GAREX FM DETECTOR & squelch conversion for Pye/R/T equip-
ment. Ready assembled, full instructions. Tailor-made, easy-fit design,
replaces existing squelch board, with minimum of modifications. For
AM Cambridge £5.95; for Vanguard AM25B (Valve RX) £5.75; for
Transistor Vanguard AM25T £6.60

rigs.

115v

MONITOR RECEIVERS

SX-200N VHF-UHF AM-FM SCANNER

Covers 26-88MHz, 108/180MHz and 380-514MHz, AM + FM
(especially for U.K. market) it scans, seeks, memorises and beats all the
others. GAREX are the U.K. MAIN SERVICE & SALES AGENT for
the SX-200-N. No one else can give you a better overall deal, Sae full
details.

SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO
+ 11 xtal controlled channels; ideal for fixed, /M, /P use. 12V DC opera-
tion £47.50

Marine band SR-9, 156-162MHz, same spec. and price.

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m
channels from O (145.00) to 32 (145.80) incl. at £2.46 (+15p post per
order), Over 40 popular marine channels at £2.85 (+15p post).

‘SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL
£19.90 Ideal for SX-200 and other VHF/UHF receivers

We also stock the:

KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage
25 or 124kHz steps/10 channel memory/scans memories or selected
band portion/3W or 25W Tx/all the features you need at £199

YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz —
30MHz AM/USB/LSB/CW and FM £309

MAINS PSU British made 12 volt 1 Amp regulated, £15.95. 12 voit
5 Amp requlated, £26.95

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome)
PRICES INCLUDE UK POST & PACKING & 15% VA.
GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS.
Phone 0296 668684. Callers by appointment only.
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'S TOURY

TOP-BAND

TRANSCEIVER

PART 6

David G. BARRELL G4BMC

In this concluding part we present the remaining v.f.o.
board details together with board switching and layout
and final alignment details

Relay and Front Panel Switching

Two six pole changeover relays were available from
scrap equipment and these were utilised to switch the d.c.
voltages required. The r.f. switching, apart from the an-
tenna changeover and Tune facility, was accomplished us-
ing diode switching.

The circuit diagram showing all relay connections and
front panel switches is shown in Fig. 40. This circuit shows
the transceiver in the following modes:

1) The oN/OFF switch is set to ON.

2) The TUNE switch is in the OFF position.

3) The transmit-receive switch is set to receive.

4) The r.i.L. switch is set to on.

5) Relays RLA and RLB are in the receive position (i.e.
the relays are at rest).

As mentioned previously the block labelled r.i.t. cir-
cuitry is not a printed circuit board and the components
associated with this board are located on a tag strip.

The two blocks labelled 8a and 8b are in practice one
board. i.e. board 8 the voltage regulator and a.g.c. sections
of the transceiver.

The meter shunt. required during transmit, is not shown
on this diagram. (See Fig. 7.)

There are three spare sets of contacts on relay RLB
which may eventually be used for other functions but are
not as yet used.

Wiring and Internal Layout

The prototype layout of the transceiver is shown in
Figs. 41 and 42. The layout did not appear to be at all
critical. During testing the various boards were gradually
mounted onto an old aluminium chassis, with eventually
the v.f.o.. p.a. and driver boards “hung in™ on the bench; it
was quite a sight! This proved to be a successful method
for the initial testing of different prototype boards. One
point worth noting is that “filter ringing” occurred on
three totally separate filter boards unless they were firmly
mounted to the main chassis along with the other boards.

If the layout shown is used then a screen will be re-
quired between the 9MHz oscillator board and the balan-
ced modulator. It is further suggested that the crystal end

Practical Wireless, November 1981

of the board is adjacent to the modulator board. as the
lowest power level occurs here. The screen improved the
carrier balance by about 10 dB!

Either in this design or in any other layout attempted,
the following points should be borne in mind:
l. As stated earlier in the article all r.f. connections must

be made using 5002 coaxial cable. earthed at both ends.

P
z
output C1

+8V re% B!
via1000p ==
feed through

o i (AT e < E
of| _Tr2 o :
Uq—tgs:}—- i T’i M%s
ﬂ s o H@I:} L1
e RS J- ﬂe 5 ,I L— oLecasse,
- h@‘ i el'tAO‘ rit
j ' ﬂs ‘] r- via RLA
e+ I g
e} cn ﬁ...J L. HG T s

Fig. 39: Board 10 (v.f.0.) component layout and p.c.b.
track pattern, shown full size
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Fig. 40: Relay and front panel switching
diagram

The earth connection between relay RLA and the
microphone input on board 7 should either be very
short or via screened cable.

. Screened cable should be used to wire both the volume

control connections and the microphone input.
The driver board and p.a. should not be able to “see”

_the balanced modulator, filter board, mixer board or

filter F1.

It is a great help if the p.a. board is made as a plug-in
unit. This was accomplished by using “flying” leads
with miniature b.n.c. connectors for the r.f. connec-
tions. Simple phono plugs of the in-line variety were
used for the +12 V and speaker connections. This
allowed the top cover to be completely detached whilst
working on other sections of the transceiver. (The top
cover had the p.a. board and speaker attached to it.)

. Large bunches of wires should be laced together

wherever possible for neatness; waxed cotton works
well for this if available.

. Use thick cable for all wiring which will feed the p.a.

(This applies right from the cable entry point.)

8. All wiring of d.c. leads to boards should be as direct as
possible without crossing back and forth over the
boards themselves.

9. Avoid the use of an all-aluminium box if possible as the
warp on such boxes can never enhance stability.

10. The v.f.o. unit should be made as a totally separate

unit and then bolted to the main chassis.

Readers who intend to operate the Stour should be
in possession of the appropriate licence issued by the
Home Office to those who have passed the City and
Guilds Radio Amateurs’ Examination. Details may
be obtained from: The Home Office, Radio
Regulatory Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.
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Pre-selector 6C1 (Rx peak control) Driver Low pass filter board
(Board 9) (F3)

Front panel ————»,

e

Bandpass Relay RLB
filter board
(F2)
50239
antenna socket
i.f., product detector
v.fo. (Board 10) and audio amplifier
Slow motion drive unit [within die-cast enclosure] (Board 1)
Fig. 41: General layout plan view of the
transceiver upper side

9MHz filter Mixer Relay Bandpass filter board

(Board 3) (Board 4) (F1)

WAM999

12V feed

Microphone amplifier
and
balanced modulator
(Board 7)

Front panel ——»

Metallic screen

Receiver r.f. amplifier a.gc. and 8Y regulator 9MHz oscillator
(Board 6) (Board 8) (Board 2)

Fig. 42: General layout of the transceiver
under side
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Fig. 43: Photograph showing spectrum of suppressed
carrier plus noise

Fig. 44: The fundamental frequency plus the second
harmonic at '80m. This may be seen to be approx-
imately 50dB down on the wanted signal. The noise
floor at about 65dB down is the only other signal
present; all other spurii are therefore >60dB down

I'l. All p.c.b.s should be mounted using spacers which, if
possible. should be soldered to the boards. This makes
removal and fitting very much simpler.

12. On the prototype the boards were initially mounted on
the underside of the chassis using nuts and bolts
which were fixed to the chassis. The protruding bolt
then passed through the spacer and p.c.b. where a
further nut secured the board itself. When all the
boards beneath the chassis had been mounted they
were removed to enable the holes to be drilled for the
top board.

This method would only be necessary if the boards were
all mounted either side of the centre chassis plate. In order
not to waste the space beneath the v.f.0. box the latter was
mounted on rubber spacer washers which also gave some
vibration protection to the v.f.o.

44

Fig. 45: This photograph shows a single tone at 18W

output. The difference between Figs. 43 and 45, the

carrier suppression, may be seen to be approximately
45dB

Correction

On the circuit diagram, Fig. 27, of the Microphone am-
plifier board 7, there is no link between pins 4 and 10 of
IC2. The p.c.b. and overlay are correct.

Additional Alignment Details

Board 1 Peak L1 during receive for maximum output.

Board 2 Adjust 2C2 and 2C2a to obtain the correct fre-
quency of the upper and lower sideband crystals.
If no measuring equipment is available then on
receive tune in to a fairly strong s.s.b. signal and
adjust 2C2 to obtain a clean sounding signal.
Further adjustments may be carried out on the
air during transmit with the aid of a local station.
This adjustment is fairly critical but the author
set the rig up on the air without any problem.

Board 3 Adjust 3L1 for maximum output during receive.

Board 4 Adjust 4L4 and 4L6 during receive for max-

imum output.

Board 5 Adjust SR7 to obtain a 250mA standing current

(measured at the input to the p.a. board).

Board 6 Adjust 6L1 and 6L2 for maximum output during

receive.

Board 7 7R10 should be adjusted for minimum carrier

output by either of the following methods
(carrier balance).

I. If a receiver covering 160m is available then listening to
the carrier whilst adjusting 7R10 will show a definite
carrier null. This should be quite pronounced.

2. If no receiver is available then the p.a. current should
be monitored and minimum current should be obtained
at the null point when adjusting 7R 10.

For both the above tests the microphone should be
removed and the transceiver set to s.s.b. transmit (upper
and lower sideband).

7R | should be set up so that normal speech peaks drive
the p.a. meter to around 2 amps.

ALL the adjustments were made at the author’s QTH
and the test results are those obtained with the rig set up in
this way. a test meter and 160m receiver being all that was
used. ®

Practical Wireless, November 1981

www.americanradiohistorv.com



ANNIVERSARY 1971 - 1981

4 oth

NATIONAL
AMATEUR

RADIO
EXHIBITION

WELCOME TO DONINGTON

In 1971, following twao or three years with no national amateur radio shows,
@ group of concerned dealers got their heads together and formed an associa-
tion with the sole aim of putting on a really representative amateur radio ex-
hibition in the Midlands. The result was the formation of the AR.AA. and
the first National Amateur Radio Exhibition at the Granby Halls in Leicester,
Everyone now knows that the show went from strength to strength over the
years, but in our tenth year it is obvious from comments received from
visitors to the show that serious drawbacks arose as the attendance figures
increased.

You will remember with horror, the state of Granby Halls at last year's show.
No one could be content with such a place and we are delighted 1o tell you
that the show has been moved this year 1o a superb new site at Castle
Donington. All the problems of Leicester have been overcome by the move,
and you will no doubt see the wisdom and necessity for leaving Granby Halls
behind us.

HOW TO GET THERE

Access to Donington is easy. Simply leave the M1 motarway at exit 24 (East
Midlands Airport) and follow the signs to Donington Park. You need only
travel about a mile and a half along quiet country roads: quite a contrast to
fighting with Leicester city centre traffic.

PARKING

Parking. You remember the parking in Leicester— At Donington Park there
are 2- acres of free parking right at the exhibition hall entrance. Say no
more.

FACILITIES

Cleanliness. The main complaint by visitors and exhibitors alike. When you
pass through the plate glass doors, cross the carpeted entrance hall and
enter the well lit, clean, warm halls at Doningten, you will be amazed at the
difference.

Facilities in general. Clean toilets and a well stalfed permanent restaurant
will be quite a change from Leicester, where you needed wellington boats
before you dared venture into the toilets.

FOR YOU

At Donington, all the main dealers and imparters will be putting on an even
bigger and better display of all the best for the Radic Amateur and
Enthusiast.

The only complaint is likely to be from wives and girl friends who may miss
the stands selling dolls, balloons and souvenirs. The ARRA felt that these
stands were not in keeping with Amateur Radio and, accordingly, have not
allocated them space.
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PLUS

THE AMATEUR RADIO RETAILERS ASSOCIATION EXHIBITION

THIS YEAR
AT CASTLE

DONINGTON

HOME OF THE DONINGTON
MOTOR MUSEUM

THURSDAY 29th OCTOBER
FRIDAY 30th OCTOBER
SATURDAY 31st OCTOBER

ADMISSION TO THE SHOW £1

(includes entry to the museum)

Certain dealers will be refunding admission cost on
sales over £30.

FREE CAR PARK

Add 1o all this the fact that since the new exhibition is taking place at the
home of the Donington Motor Museum, and the entrance charge also in-
cludes entry to the Museum, you have full and free access to one of the

finest collections of historic motering in the country.

APPEARING AT THE SHOW

Absonglen

Amateur Electronics
Amateur Radio Shop
Amsat-UK

Arrow Electronics

B. Bamber Electronics
BATC

Bredhurst Electronics
J. Birkent

C. B. Electronics

CP Developments
Datong Electronics
Electro Supplies

Eley Electronics

R. J. Finch

F. R. Galka

Grave House Electronics

north

Vi1

B
non 2
/ junction 24

Donington
Park

Micra-Print

Minffordds

Modular Electronics
Newtan Engraving
Packer Communications
PM Electronic Services

PLM Communications Supplies iunciion 23
Quartslab turn off the motorway

RAIBC at junction 24,

Radio Shack sig it 65
RSG8 EAST MIDLANDS AIRPORT  lunction

SGS Electronics

Short Wave Magazine

Sota Communications Systems
South Midlands Communications
SMC Jack Tweedy Limited
Stephens-James Limited

8 h Limited

‘ junction 21
. Leicester

International Shert Wave League
Jaybeam

John's Radio

JPS

LAR Modules

Lowe Electronics

M B Radio

the Nunsfield House A.R.G. will provide

talk in on S22 & SUB

Taurus Electrical Services
A, H. Thacker & Sons Ltd.
Thanet Electronics

Tricon Supply Company
Waters & Stantan
Westem Electromics
Wilson Valves
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ALUMAST

The ALUMAST is a 15in (375mm) wide triangular cross section lattice
sectional aluminium mast based on a 10ft (3-05m/ section length. It is
supplied “knocked-down” in a tubular carton for ease of transport, but can
easily be assembled needing no special tools or skills. The system includes
top plate with bearing sleeve, rotor plate and a choice of a fixed base frame
(FB-1) or one with hinge joints (HB-1) to enable the mast to be pivoted at
ground level. Guy brackets are available for use at heights above 30ft.

* Made from high strength corrosion resistant alley using WESTERN'S
EXCLUSIVE "W’ section leg extrusions.

Easy assembly using bolts and “Nyloc” locking nuts for security.
Free-standing to 30ft (9-15m) with a typical tri-bander plus VHF/UHF
antennas.

Heights to 200ft (61m) with appropriate guy configurations (ask us for quotes).
Lightweight — only 25Ib (11kg) per 10ft (3:05m) section.

30ft (9:15m) mast is delivered in a tube only 10ft 6in (3-2m) long. 6in (0-126m)

.w, SV DR/ S VRSN, /NS o

| THE LEICESTER ARRA
NATIONAL AMATEUR
RADIO EXHIBITION

Lwnm/‘v"“-mj

HAS MOVED TO DONNINGTON
PARK, CASTLE DONNINGTON.

IT'S MUCH EASIER TO GET THERE

BY ROAD AND A MUCH MORE

ATTRACTIVE PLACE WITH GOOD
CLEAN FACILITIES.

JUST OFF THE M1
JUNCTION 24.

SEE US THERE
29-30-31 OCTOBER
1981

WAM—M.J\JVW,J%M___.MV—/LW

OV, [PV 41 | e M\J\WM _h__/'L‘\.M_
[ |

Thanet Electronics Ltd

A COMPLETE 30ft (9-15m)

MAST for
375/PSS/3; HB-1; RMP-1; TP-1

£240.35

FULL PRICE LIST

375/PSS/3 30ft mast (3 sections) £184.00
375/Pss/1 Additional 10ft section £62.68
HB-1 Hinged base unit £31.05
FB-1 Fixed base unit £21.85
RMP-1 Rotor mounting plate £12.08
TP-1 Top plate with sleeve £13.23
GB-1 Guy brackets (set of 3) £11.50

All prices include carriage and VAT at 15%
For Scotland - add £10 extra carriage

Werstern Electronics (UK) Ltd

FAIRFIELD ESTATE, LOUTH, LINCS LN11 OJH
Tel: Louth (0507) 604955 Telex: 56121 WEST G
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THE PARTRIDGE MINI

MULTI-BAND ANTENNA
by G3CED (The wireless pioneer of the 1920's)

ALL your antenna problems
solved for ALL bands with
ONE 2FT LONG ANTENNA

The Partridge Mini Antenna can be used on all the HF bands
AND 2 metres and CB (AND all BC bands for SWLs). It is
supplied complete with feeder and tuner and costs only

...... £35 (SWL Version)

£80 (TX Version)

Wall OF StAck SUDDOMT ccccvsveisrsasssiessiossinsesonnsesusnssssssasassnssssensisson £6
Extra feeder, Per 10 fEeet .....coviicriinreninnennresenns 54p (fitted)

These antennas exhibit low angle of radiation properties
which makes them DX sensitive and they are omni-
directional. Their power handling capability is 500W (d.c.
rating). Prices include postal delivery within the UK.

Free technical advice is available for owners and users.
Send cheque or money order or SAE for FREE literature.
Goods despatched within 48 hours.

Also available — The Hand Rotatable triangular
JOYFRAME
SWL MErSIDN i sl s s i £60
TX version with all feeders, Supermatch ATU and 13ft
Joyradial artificial earth, the complete multi-band antenna
system including (choose either 80/10m or CB with 2m
[ Lo LT 1 1= JOUO OSSR .£110
SAE for FREE details from:—

PARTRIDGE

188 Newington Road, Ramsgate, Kent.

(Callars by appointment only)

Tel:- 0843 53073 (Sales and Admin.)
0843 62839 (Technical enquiries)
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Key to Morse Part 2

B PP continued from page 38

them gives at least some idea of the involvement which is
possible in this branch of the hobby. A branch incidentally
which at one time was amateur radio!

Improving your Speed

As you acquire confidence try to read as much of the
received signal as possible without writing it down. Ob-
viously you need your report, the other operator’s name
and QTH etc. for your log. As you learn to recognise the
standard phrases such as *tks fer call™, “ur sigs b hr”, or
*73 gud dx es gl”. there really is no need to write them
down as long as you understand them.

You can improve your effective sending speed by
technique rather than by actually keying faster. Reduce
the number of times you repeat the information you are
sending. If you are sending fairly slowly anyway there is
really no need to send your QTH., for instance, more than
twice. The other station can always ask you to repeat it if
necessary but the chances are he will have copied it first
time.

Don’t use punctuation more than is necessary. The
whole thing is highly abbreviated and non-grammatical
anyway. Why worry about punctuation and add un-
necessarily to the length of an over? Think carefully while
you are sending and try to condense what you want to
send as much as possible. Use standard abbreviations

whenever you can but. as already mentioned, don’t make
them up yourself.

When calling another station don't send his callsign a
number of times before sending yours, he knows his own
callsign, he wants to know yours! When commencing an
over send his. and your. callsign once only. You are
already in contact. you are sending superfluous informa-
tion if you send them more than once. All of this assumes
that conditions between you and the other station are
reasonably good. If they are poor then of course it may
well be necessary to repeat the information more times to
ensure effective communication. and it is often helpful to
reduce speed in such circumstances.

Constant Challenge

Remember a good operator is not necessarily a fast one.
It is what he sends. and how he sends it, that marks him
out from the crowd. Effective communication with the
minimum of time and effort, coupled with a constant striv-
ing for improvement. is the challenge facing you every
time you go on the air,

You have had your first QSO and the world of c.w. is
waiting for you. Now you can go and make the most of
this new mode of operation for you.

Next month we will look at some of
the Morse aids that are on the
market.

Next month

tthe

N HU(H

\\\\
P! “5
AMATEUR RRDIO
AND THE

* DISABLED
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“USER REPORTS ON SETS AND SUNDRIES

MICROWAVE MODULES MMT 432/144 TRANSVERTER

The current upsurge in activity on the
70cm band, together with the increas-
ing availability of low power multi-
mode 2m transceivers, provides an
ideal opportunity to review the well
proven linear transverter series MMT
432/144, from Microwave Modules.

When driven by a 2Zm multi-mode
transceiver covering the frequency
range 144 — 146 MHz, the transverter
can be set to provide coverage of 432
— 434 MHz or 4336 — 435.-6MHz
s.s.b., a.m., f.m or c.w., which encom-
passes the bulk of activity modes up to
the low end of the amateur satellite
service sub-band. Simple toggle switch
selection of the transmit and receive
frequency local oscillators allows
access to the UK 70cm repeater
network, without the need for “odd”
2m drive frequency offsets to obtain
the required 1-6MHz shift.

On the transmit side the 2m r.f. drive
is mixed with a 116MHz local os-
cillator and down converted to 28MHz.
A second local oscillator, running at
101MHz is multiplied and mixed with
the 28MHz signal to produce the re-
quired 432MHz output. A further local
oscillator running at 101-4MHz may
be selected to produce a 1-6MHz
offset at the output for semi-duplex
repeater use. The double conversion
technigque results in a substantially
spurious-free output, with measured
levels at 404MHz and related frequen-
cies, all better than —65dB.

Frequency stability measurements of
the review sample confirm the makers
specification of drift to be within
2kHz/hour, and on both the reviewers
MMT 432/144 and the review sample
frequency errors of within +2kHz are
typical, and more than adequate.

The transverter is supplied complete
with a discrete 15dB in-line power at-
tenuator to allow up to a maximum of
10W applied 2m r.f. drive. For use with
lower levels of drive the “n”" network
within the attenuator may be altered to
produce the equivalent power level at
the transverter 144MHz transceiver
port. On test, with an applied 10W
drive, an output power level of 14W
was measured, with a slight reduction

48

at the extremities of frequency
coverage.

On the receive side the MMT
432/144 features a low noise BFR34A
first r.f. amplifier, BFY90 second r.f.
amplifier stage and 3N204 dual gate
MOSFET mixer. An overall conversion
gain of 10dB, when connected via the
in-line attenuator on the transceive
port, is the quoted typical figure. An
additional, non-attenuated, 144MHz
receiver output port is provided on the
transverter, with a typical gain of
25dB, and is suitable for use in con-
junction with an independent 2m
receiver. An overall noise figure
maximum of 3dB is quoted.

Under test in conjunction with the
Standard CB58 multi-mode portable

wwWw americanradiohistorv com

(basic sensitivity 0-2uV) the transverter
produced a 12dB siNAD figure at
0-12uV p.d.

Following their standard format, the
transverter is constructed within a
matt-black painted die-cast aluminium
box, measuring 188 x 120 x 60mm,
with all input/output ports and fre-
quency selection switches mounted
along the front face.

Internal construction is to the usual
high standard and features a single,
double-sided p.c.b., containing all
stages with the exception of the p.a.
which is housed in its own fully
screened enclosure. An r.f. VOX circuit
is provided or, alternatively, use may be
made of the separate p.t.t. pin on the
DIN plug power line input. Antenna
switching is accomplished by a pin
diode changeover network.

During some 18 months’ operation,
the reviewer's own MMT 432/144
transverter has been used in conjunc-
tion with several fm. and s.s.b. 2m
rigs, such as the Trio TR-2300 and
Ilcom 202-S and lately the Yaesu FT-
290 multi-mode portable. In all cases
results have been comparable with
those obtained from “dedicated” 70cm
transceivers of equivalent power out-
put. Good results have been obtained
when used mobile, via the extensive
70cm repeater network, and also for
reception at the home QTH of Oscar
series satellite downlinks and beacons.
Best DX to date, when feeding into a
20 element quad loop Yagi antenna at
25m a.s.l, was West Yorkshire using
s.s.b. during a recent contest, a dis-
tance of 450km over a very obstructed
path.

In conclusion the MMT 432/144
transverter series is a cost effective
means of operation on 70cm for those
in possession of a 2m transceiver.

Our thanks go to Microwave
Modules, Brookfield Drive, Aintree,
Liverpool, L9 7AN, Tel: 051-523
4011, for the loan of the review
model MMT 432/144R which is avail-
able at £184.00 direct from MM or
their approved distributors.
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The High Frequency Converter described in this article
was originally designed for use with the PW Hythe Multi-
mode Marine Band Receiver, which appeared in the
January 1979 issue. The converter may, however, be used
with almost any general purpose short-wave or com-
munications receiver in order to provide extended
coverage. In this regard, the converter has been found to
be particularly useful in improving the performance of
older valved receivers, the gain of which often falls
markedly at higher frequencies. The addition of the h.f.
converter makes possible a double-conversion reception
system with excellent front-end characteristics. The ex-
isting receiver will then act as a tuneable first i.f. stage.

The converter offers high gain coupled with low noise
and low cross-modulation performance. It is designed to
operate over any tuning range up to 2MHz wide, between
14MHz and 30MHz: details of necessary component
changes are given for the different range. The i.f. output of
the converter can be either 1-5MHz to 3-:5MHz for the
PW Hythe or 3-5MHz to 5-5MHz for general use. The
segment 3-5SMHz to 4MHz is covered on almost all
amateur-band receivers.

An excellent application of the h.f. converter is to
enable reception of the 10m amateur band (28MHz to
30MHz) on a receiver which does not already cover these
ranges. The world of 10 metres will be found to be quite
exciting, particularly with the current “high” in the
sunspot cycle. Stations can be heard world-wide on these
bands at the present time. even with the most modest of
antenna systems.

Circuit Description

Trl. a junction gate f.e.t. operated in common gate
mode. acts as an r.f. amplifier. The low input impedance of

RF IF
input RF Amplifier | Mixer ' Buffer olutpul
28MHz- Tri Tr2 bz, 2MHz -
30MHz 4LMHz
A 26MHz
= 26MHz Oscillator
Tré

Fig. 1: Block diagram of the h.f. converter. Frequen-
cies shown for 10m amateur reception
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this stage presents a reasonable match to most forms of
resonant antennas used on the h.f. bands. The output im-
pedance of the r.f. amplifier stage is very high and permits
coupling to the parallel-tuned circuit of L1 and C3 without
the need for impedance matching. A second parallel-tuned
circuit, L2 and C5, is capacitively coupled to the first
tuned circuit. The combined effect of these two tuned
circuits is that of an interstage coupling which exhibits ex-
cellent band-pass characteristics together with good skirt
selectivity.

CONSTRUCTION

aYBSS Intermediate

Coil assys. L1,2,3 are available from Neosid.
Small orders PO Box 86, Welwyn Garden City,
Herts. Specify Type A6 adjustable inductance
assemblies. Crystals for the required conversion
may be obtained from stockists advertising in this

issue.

APPROXIVIATE

it
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WAD731] R2 a D1
VA, + i¢ —o+9V
470 1NLOO1
FC1S Ré - C7 [of:]
L1 mH 2100k Tin "TO0mui7
*
Cc6 >
Bp 113 s
h.f.or SK1 c1 2N3B19 Cé4 Tr2 BCS5L8
antenng (&—f — 2N3819
input 2p2 (o] SK2
b 1t Output to if.
10n 1-5MHz to 3-5MHz
R3 4 RS or 3:-5MHz to 5-5MHz
2k2 %BBD
& ”L, o0V
Connections for the semiconductors

é L3a 101% C11u
XUa

Tr3
BCSLB

Tr1,Tr2,Trd
2N3189

L3 =C10
i

BC108

-— C11
T33p
—|u|—~
Tréa
1 2N3819 % See table
!'Rﬁu
268k

Fundamental oscillulo;l’

Fig. 2: Circuit diagram of the h.f. converter

The local oscillator for signal frequencies above 24MHz
uses a junction gate f.e.t., Tr4, operating on the third over-
tone of the frequency determining element which is a
quartz crystal. L3 and CI10 are tuned to the overtone
frequency and feedback, from drain to source, is provided
by C12. For signal frequencies below 24dMHz, the local
oscillator operates on the fundamental frequency of the
quartz crystal. In this case, Cl10a and L3 tune to the
fundamental frequency and the quartz crystal is connected
in the feedback path between drain and gate.

A further junction gate f.e.t. is used as the mixer, Tr2.
The signal frequency is applied to the gate: local oscillator
to the source: and the difference, intermediate frequency,
extracted at the drain. An emitter follower using a bipolar
transistor, Tr3. is incorporated to act as a buffer between
the mixer and the output. This stage also provides a match
to the low/medium input impedance of the main receiver.

Construction

The h.f. converter is built on a single-sided printed
circuit board which is housed in a small diecast aluminium
box. The use of a printed circuit is highly recommended
since constructors may experience instability if point-
to-point wiring techniques are adopted. Care should be
taken to mount all the components flush with the board.
Transistors may, however, be spaced off the board using
plastic mounting pads. The inductors, L1, L2 and L3
should be mounted inside aluminium screening cans. The
quartz crystal may be soldered directly to the printed
circuit board or, alternatively, an HC6/U socket may be
employed. In the former case, care should be taken so as
not to overheat the crystal leadout wires since damage will
result if excessive heat is applied from the soldering iron.

Coaxial sockets should be used for the input and output
connections, the choice of socket type being left to the in-
dividual constructor in order to match with the rest of his

50

Transistor leads shown viewed from the

Tri
2N3819 I
12

underside
0 Cathode
1NLDO1
Anode
Overtone oscillator ”I"
Table of Test Voltages
i' S 1-4V
Trl g oV
I d 7.4V
ll- s 2-8V
Tr2 g ov
[ d 8-4V
|" e 5V
Tr3 f o 5.5V
]_ c 8.4V
il' 5 ov
Tréd g ov
I d 8-4V
D1 cathode 8-4V

All the above were measured using a 1MQ input d.c.
voltmeter with the converter operating ficm a 9V supply.
The r.f. voltage at the source of Tr2 is 2V r.m.s. {typical).
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receiving station. Belling Lee or BNC types should be ade-
quate for most purposes. If an internal battery, PP3 or
similar, is used, a supply on/off switch, slide or s.p.s.t.
toggle, should be incorporated in the positive 9V line.
Where an external supply is used, input may be made
using 3mm or 4mm colour-coded banana, 3-5mm jack, or
DIN sockets. The converter is diode protected against
inadvertent reversal of the supply polarity. The external
supply need not be regulated but should be between 6V to
12V, of smooth d.c.

Alignment

The h.f. converter can readily be aligned with the aid of
a signal generator and a second receiver or alternatively a
grid-dip oscillator may be employed. The first step in
alignment is to check that the local oscillator is functioning
correctly at the frequency marked on the crystal. The

(©)1PC Mags Ltd 1981 )

WR121
8-

receiver or g.d.o. is tuned to the oscillator frequency and
L3 is then adjusted to provide a maximum indication on
the signal strength or dip meter respectively. If an r.f.
signal generator is available, this should be adjusted to
give a modulated carrier in the centre of the desired
frequency range: 29MHz for 28MHz to 30MHz coverage.
The converter should then be connected to the main
receiver using a short length of coaxial cable. A slight in-
crease in noise level will be noticed with the gain controls
of the main receiver turned to maximum. L1 and L2
should then be adjusted for maximum output, or signal
strength indication, with the signal from the generator
coupled loosely to the input of the converter. During this
part of the alignment process it may be advantageous to
progressively reduce the output level from the signal
generator. Finally, L3 should be re-peaked for maximum
output, or signal strength meter indication on the main
receiver, and only a slight adjustment should be necessary.

Fig. 3: Track pattern of p.c.b.
shown full size

O RFC2 o N
. & . Fig. 4: Component overlay for
£ ® . s overtone crystal oscillator
+9V supply "!D XLt
te———& |C8 o L3 O 4
L] *|o o
- 5]
= —RZ }—
i_{.lgul ut ® ?n}t,_e,{‘si:
i
L] L] L] ? Tﬂ*c—‘* S 1
M@D o B3 o o U ]jo@s g-—j
. . L]
= 't 5
©) 0.
o Link " Jhreek © . . I
® = » Fig. 5: Required modification for
U . D 7 fundamental operation of the
) . o Lo X Lo crystal oscillator
I:' Ij . Tink
- underside »
. o B R TR
£ D 2
< L ] . - L] ‘—’
gL O o |2 1Dy *
L] L ] L]
4 m
o) o)

Practical Wireless, November 1981

WWW.americanradiohistorv.com

51



Table of component changes for different frequency ranges

Crystal for
2—4MH1
Frequency range

14 to 16MHz 12MHz
16 to 18MHz 14MHz
18 to 20MHz 16MHz
20 to 22MHz 18MHz
22 to 24MHz 20MHz
24 to 26MHz 22MHz*
26 to 28MHz 24MHz*
28 to 30MHz 26MHz*

| Crystal for !
3.5- 5 EMHz |
‘ L1 and L2 L3 C3and C5 c10
|
‘ 10-5MHz 30 turns 34 turns 47pF 33pF
| 12-5MHz 26 turns 30 turns 47pF 33pF
I 14.BEMHz 26 turns 26 turns 33pF 33pF
16-5MHz 24 turns 24 turns 22pF 33pF
18.-5MHz 26 turns 24 turns 22pF 22pF
20-5MHz* 22 turns 22 turns 22pF 22pF
22.5MHz* 18 turns 18 turns 22pF 22pF
24.5MHz* 18 turns 18 turns 22pF 22pF

* Third overtone operation.

Inductors L1,

L2 and L3 are wound using 30 s.w.g. enamelled copper wire closewound on 4-8mm diameter formers

with ferrite dust cores and screening cans. C3, C5 and C10 are all ceramic disc capacitors.

* components

Resistors

+W 5% carbon
470Q 1 R2
68002 2 R1,5
2.2k} 1 R3
68kQ 1 R6
100kQ2 1 R4

Capacitors

Ceramic disc
2.2pF 1 c4
6-8pF 1 ci2
33pF 2 C6,11
1nF 2 cri

Polycarbonate
10nF 1 Cc9
0-1uF 1 c2
0-47uF 1 c8

(NB: see table for values of C3, C5 and C10)

Semiconductors
BC548 (or BC108) 1 Tr3
2N3819 3 Tr1,24
TN4001 1 D1

Miscellaneous

Printed circuit board; 4-8mm diameter coil formers
and dust cores with screening cans L1, L2, L3 (see
guide box for supply source); Crystal HC6/U, XL1
(see table for frequencies); Coaxial sockets to suit
SK2: 4mm sockets
(2) or PP3 battery connector; RFC1 and RFC2 1mH
Case, diecast aluminium 114 x 89 x

constructor’'s preference SK1,

chokes;
55mm.

n

Using the Converter

The converter should always be coupled to the main
receiver using coaxial cable which, by virtue of its inherent
screening. will help eliminate the effects of breakthrough at
the first intermediate frequency (i.e.. the frequency to
which the main receiver is tuned). The length of the inter-
connecting cable should also be kept short and attention
should be placed on ensuring good low-resistance screen
connections at each end. If breakthrough is still a problem,
which may be the case with an i.f. around SMHz, a
separate earthing link should be introduced between the
converter common rail and the chassis of the main
receiver.

Choosing the Antenna

An antenna system should be utilised which is ap-
propriate to the band chosen. On 14MHz. for example,
this could take the form of a centre-fed dipole (approx-
imate overall length 10 metres) or alternatively a vertical
guarterwave (approximate length five metres) can be used.

In the former case, some form of balun, balanced-to-
unbalanced transformer, should be employed for correct
matching to unbalanced coaxial feeder, but in the latter
case coaxial feeder will provide a match to the input of the
h.f. converter. On the higher frequency bands (above
2IMHz) some form of beam antenna may become
realisable due to the reduction in physical size of antenna
elements at the shorter wavelengths. A 3-element beam.
consisting of a dipole with one reflector and one director,
will give excellent results on 28MHz. It should be men-
tioned. however, that quite satisfactory results can be
achieved, giving world-wide reception on the 14MHz.
21MHz and 28MHz bands, using only random length wire
antennas. One of the author’s receiving antennas consists
simply of six metres of wire strung across the roof on his
QTH! ®
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r~AMATEUR RADIO
EXCHANGE

UOctober again, and that means Leicester Exhibition time. This year — enthusiast, really choose your equipment properly, with all the makes,
for rather complicated, *political” reasons — there will be two shows in  all the.madels, side by side . . . to try for yourself and decide which

the month, the official A.R.RA. one, and the independent one in the suits you best. But then, that's the choice we've always tried to give
Granby Halls on 23rd, 24th and 25th October where we shall be you at Ealing . . . at rallies up and down the country . . . and now at our
exhibiting. new branch in St Helens too . . . the best range, and the best deal!

For 1982 we hape that this rift in the industry will be healed and that .

ALL retailers will have the opportunity of shawing together under one Brenda (G8SXY) and Barnie (64A0G) look forward to

roof at the same time. Because only in that way can you, the radio welcoming you to their Stand at the Granby Halls.

SONY ICF-2001

This unigue HF communications
receiver with keyboard entry
and LCD covers AM/SSB/CW
from 150kc to 30MHz and
FM from 76-108MHz with
six station memories.

A masterpiece of compact #§
modern technology at only £15

FT-101 Mk Il

The tried and tested Yaesu
HF base station, now with
audio peak filter and reject
notch filter as standard and
choice of AM or FM.
PHONE FOR PRICES
INCLUDING FREE i
COOLING FAN AND MIC.5

- o

TWO SUPER-VALUE SCANNING RECEIVERS
Top-grade technical spcifications and very special prices
make this an opportunity not to miss.
MR-1000A

VHF FM pocket-size scanner, 10
channels, and allowing scan or
manual tuning across selected
crystal-controlled channels. Complete
with Nicads and charger.

SPECIAL POST-FREE PRICE OF

BEARCAT 220FB

The super scanner which
brings you all the
excitement of the VHF and
UHF frequencies . . . aircraft,
marine, amateur, plus so

much more.
£258.75 inc. var.

£39 INCLUDING 10 CRYSTALS JH
(FROMSTOCKONLY) S SX-200N
OR JUST £29 WITHOUT Another of our
CRYSTALS. sophisticated scanning
receivers. Similar
MK-10 functions to the )
VHF FM scanning receiver covering 144-152 MHz. Scan or BEARCAT, but even wider
manual tuning through up to 12 crystal-controlled frequencies, frgquencv caverage, and ;i
OR VFO control on main dial. Automatic lock-out facility. with AM and FM right . .
Sensitivity 1 v (25db S/N). 12v only. acrozsits range. £262.75 inc.var.

SPECIAL POST-FREE

PRICE OF £69
INCLUDING 10

CRYSTALS
(FROM STOCK ONLY)

OR JUST £59
WITHOUT
CRYSTALS.

FRG-7700B
Yaesu's latest receiver with FM right across the band now offers all
these optional extras *Memory facility *FRT-7700 Aerial Tuning Unit
at only £34.75 *Four VHF converters running from S0MHz up to
170MHz.

BASIC RECEIVER £299 inc. VAT and FREE HELISCAN AERIAL
Converter specifications * Phone for Prices
FRV-7700A 118-130MHz  130-140MHz  140-150MHz
FRV-77008B 118-130MHz  140-150MHz 50-60MHz
FRV-7700C 140-150MHz  150-160MHz  160-170MHz
FRV-7700D 118-130MHz  140-150MHz 70-80MHz

YAESU's LATEST...
the new all-mode 2m
portable FT-290R

So many features *10 memories
*Memory scan *2 VFOs *Band
scan *Clarifier *FM/LSB/USB/CW
*LCD readout *Real S-meter
*Priority channel *2.5W out
PHONE FOR PRICE

Because of currency fluctuations etc. some prices are
unknown as we go to press, and others may vary by
publication date. Please phone for latest information.
All prices include VAT, but p&p/carriage are extra.

LICENSED CREDIT BROKERS * Ask for written quotation. SANCLAYCARD
INSTANT HPAND 6-MONTHS NO-INTEREST HP TERMS AVAILABLE
FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS

W welcome Acoess

Credit card sales by telephone

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY. 136 GLADSTONE STREET, ST. HELENS,
Tel: 01-579 5311 Closed Wednesday, but use our 24-hour MERSEYSIDE. Tel: 0744 53157
Ansafone service. So easy for Overseas visitors. Northfields is Our North West branch run by Mike (GSEWU).
Just seven stops from Heathrow on the Piccadilly Line. Just around the corner from the Rugby Ground.
Practical Wireless, November 1981 53
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]
PLYMOUTH TELECOM
SERVICES

(Formerly Radiofon)

Larger range of antennas & accessories
for the

CB : AMATEUR :
MARINE : BUSINESS

MOBILE RADIO USER
+ comprehensive range of components,
books, tools, test gear etc.
available from our

= CONSTRUCTORS
CORNER =

BOX 6, CASTLETOWN, ISLE OF MAN.
TEL: MAROWN (0624) 851277

S5.E.M. ACTIVE MULTIFILTER

Wil nmpmu ANY renewur on ANY mode. Gives “passband tuning” and “Variable

sslact[wl\r Switch Eass ass, peak or notch. Selectivity 2.5KHz-20Hz tunable

z 10 250 Hx PLUS ano r notch which can ba used in any switch position and

covers |00Hx to 10KHz TRY ONE ON 14 DAYS APPROVAL £67.00 ex stock.

S5.E.M. EZITUNE

“In my fifty years on the air, this is the most useful gadget I've ever seen”. Connects in

aerial lead, produces S 9+ (1-170MHz) noise in receiver. Adjust A.T.U. for minimum

noise. You have now put an exact 50 ohms load onto ﬁur transceiver. Fu]ly protacted, you

can transmit through it, to save your P.A. and stop QRM. £25* ex stock.

S.E.M. TRANZMATCH

The most VERSATILE Ant Mltd‘ﬂﬂ? ﬂ!ﬂlﬂl Will match from 15-5000 Ohms

BALANCED or UNBALANCED at up to TkW. Link coupled balun means no connection to

the equipment which can cure TVI both ways. S0238 and 4mm connections for co-ax or

wire feed. 160-10 metres TRAN Z MATCH £65.00. B0-10 metres £68.00. EZITUNE

built in for £19.50 extra. (See above for details of Ezitune). All Ex-stock.

THE SENTINEL AUTO Mk Il 2 or 4 metre PRE-AMPLIFIER

These include NEW PROTECTION circuit to give MAXIMUM LEGAL through powut taung

l:nmgle(e!v new third generation DUAL GATE MOSFET pre-amp qmragF B N.F. and
0dB gain with GAIN CONTROL and OFF switch (straight through when OFF), The Hlui‘\ a

twned circuits for high selectivity.

Size: 13" x 2" x 4" £25.00* ex stock. Without RF Switch £15.

SENTINEL STANDARD Mk Il 2 or 4 metre PRE-AMPLIFIER

Same as the AUTO less R.F. switch 12V SmA. £15.00* ex stock.

PA3

ONE cubic inch ministure 2 metra pre-amplifier. Samo circuit as sbove. £7.95 ex stock.
70cms versions £4.00 extra. Marine Band ex stock. Other frequencies to order.

SENTINEL 2 METRE LINEAR POWER AMPLIFIER/PRE-AMPLIFIER

These units use the latest techniques and transistors for highest rulushﬂltv and
performance. Infinite SWR PROTECTED devices. ULTRA LINEAR, all modes. R.F. switch-
ed. Same POWER GAIN at lower drive powers. Supply 13.8V nominal. S0239s.

Three models:

1. SENTINEL 35 Tweive times ?O\Ner gain. SW IN 36W OUT, 4 amps. Max. drive 5W.
6" x 24" front panel, 44" deep. £57.50 ex stoc

2. 5E TINEE B0 Five t|mes power gain. IOW IN 50W OUT. Max drive 16W. Same
size as the Sentinel 35. £69.50 ex stock.

3. SENTINEL 100 Ten times power gain, 10W IN 100W OUT. Max drive 16W.
Size: 65" x 4", front panel, 33" deep. 12 amps. £126.50 ex stock.

All available less pre-amp for £8.00 less.

Tel. (0752) 21581

Larger shop — better value than ever

96 UNION STREET

PLYMOUTH PL1 3EZ
(Opp. Palace Theatre)

OPEN 9 a.m.—5.30 p.m. MON-SAT INC.

SENTINEL H.F. WIDEBAND PRE-AMPLIFIER 2-40MHz 15dB galn Idall for 15
and 10 metres and OSCAR OR AN ACTIVE AERIAL 9-12V. Size:

DARD Performance as above. £10.00° ex slocl:. 2. AUTO S!mn
performance as above with a chan, ge over laiw rf operated by your transceiver for direct
connection in your aerial co-ax. £1

FREQUENCY CONVERTERS
SEHTINEL DUAL GATE MOSFET 2 METRE CONVERTERS

2d8 Gain 30dB. IFs 2 metres: 2-4MHz, 4-8MHz, 28-30MHz. 4 metres: 28-
28 7MHz. 9-12V. 15mA. £24.73 ex stock.

SENTINEL X 2 METRE CONVERTER Same as above plus mains power ‘“?P
£28.80 ex stock. 70cm to 28-30MHz £28.80 ex stock. SENTINEL L.F. DNVER I‘.h
10KHz-2MHz IN 28-30MHz OUT. 9-12V. 5mA. £20.80 ex stock. SE

BAND CONVERTER 1.8-2.3MHz IN 14-4,.5MHz OUT. 9-12V SmA KZOSD

S.E.M. IAMBIC KEYER The ultimate auto keyer using the CURTIS custom LSICMOS
chip. Tune and sidetone switching. £30.00 ex stock. TWIN PADDLE TOUCH KEY £12.50.

*Means Belling Lee sockets, add £1.90 for S0239s or BNC sockets. I\mg| of write for
more Information. Place orders or request information on our Ansaphane at cheap times.

12 MONTHS COMPLETE GUARANTEE
Prices include delivery. C.W.0. or credit card number for same day service,

Two versions. 1. STAN

93* ex stock.

AZDEN |

Tranceivers with
detachable
control head.

£215

lillustrated)

PCS-3000
2M FM 25 watts

PCS-2800 10M 10 watts £179
(cable kit extra)

FDK DOWN IN PRICE
MULTI-700 FM £189
MULTI-750 2M FM/SSB ~ £285

Jmi
&z @)E TG

Main Yaesu Dealar
Phone for details on latest models.
Also in stock: BANTEX, JAYBEAM,
M/M RSGB PUBLICATIONS ETC.

0234 854133
georono AUDIO - COMM
)

76 BEDFORD ROAD,
KEMPSTON, BEDS

CREDIT SALE, ACCESS, BARCLAYCARD, CREDITCHARGE.

17—

HART KITS

WINTON TUNER

Complete designer approved kits (including pre-
aligned AM front end) will be available from us for
this excellent design. Phone or write for your free
copy of lists.

WINTON AMPLIFIER

We have taken over the supply of kits for this high
performance ‘PW’ design. Size and appearance
match above tuner. Reprints of all articles describ-
ing design 85p VAT and post free.

VFL 910 VERTICAL FRONT LOADING
CASSETTE DECK

Very high quality cassette mechanism as used in
our Linsley Hood cassette recorder kit. Wow and
flutter .09%. Memory counter. Sendust alloy head.
12V DC. Frequency generating feedback servo
motor. Oil damped eject. £31.99 + VAT,

SF925 FRONT LOADING SOLENOID
CONTROL CASSETTE DECK

Having full solencid control of all functions this
deck has numerous uses, most obvious is
microcomputer drive, particularly since there is a
facility to read the tape in the fast modes. Deck is
full hi fi quality and is fitted with memory counter,
ggg Ignlor auto slop and stereo R/P head. Price only

‘I:FCA‘RT TRIPLE E PURPOSE TEST CASSETTE

Sets up tape speed, head azimuth and VU level all
without test instruments. Fantastic value at only
£2.70 « VAT.

CASSETTE HEADS

We hold large stocks of cassette heads ranging
from mono to 4 track for domestic and industrial
use including the fabulous HS16 sendust alloy
super head at £8.20 + VAT. Remember your tape
machine is only as good as its head. A worn head
will lose the high frequency information on the tape
and a very worn head will chew up the tape as well.
Full technical spec of all heads is in our lists.

Write or phone for your copy of our free lists.

HART ELECTRONIC KITS LTD
Penylan Mill,
Oswaestry, Shropshire SY10 SAF.
Tel: 0691 2894
Telex: 35661 HARTEL G.

H.A.C sHoRT-wAVE
KITS

WORLD-WIDE RECEPTION

TRIPLE-T

TRANSISTOR RECEIVER

for use with headphones
or small speaker.

Construct your own
SHORTWAVE RECEIVER

for only

£25.00

for the complete kit

All orders despatched within 7 days. Send
stamped and addressed envelope now for
free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT SAE.

“H.A.c-"
SHORT-WAVE PRODUCTS

P.0. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, West
Sussex RH19 38Z.
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nd as they are untried by this magazine, we cannot accep

sponsibility for any resultant damage, however caused. Befor

terations are attempted, care should be taken to ensure that an

uarantee is not invalidated, and it should also he borne in min

at modifications usually have an adverse effect on resale prices

cases where specialist skills or equipment are needed, mos
ealers will undertake the work for a reasonable fee.

Roger Hall G8TNT(Sam

No. 10

Mr. J. E. Hunt has written in from Thrapston in Northants
because he has a new use for the tweezers that we gave
away with our December 1980 issue. Along with quite a few
other people he still prefers to wind his own coils, repair,
convert and even make transformers. This means that he of-
ten has to solder Litz wire, or very fine enamelled wire that is
difficult to solder because the enamel must be removed first,
| have tried using a pair of very sharp sidecutters or a razor
blade to scrape it away and when that fails, and it usually
does, | often resort to burning it off with a cigarette lighter,
and that is not very often successful. Mr. Hunt's suggestion
is that two small pieces of sandpaper or emery cloth should
be glued to the inside of the jaws of the tweezers and then,
when the wire that is to be cleaned is stroked with the
tweezers with an upward twisting motion, the enamel will
come off quite easily. He has three pairs of modified
tweezers, each with a different grade of abrasive, and he can
now clean wires down to 40 s.w.g. without breaking them.
Thanks for the idea Mr. Hunt.

Trio TS-770E

The next mod, full reverse repeater for the Trio TS-770E,
has been sent in by Chris G8KCP, and as it involves the
fitting of only two wires and a diode it is very easy to do.

8Yon transmit only_
Additional
diode
Control unit it T8
(X53-1170-60) Lo 1y
(X52-1110-62)
To digital unit To FM-B tag on
(X54-1490-61) " 53-B mode switch
(new wire)
cB ED
J

Lever sw.unit
(X41-1180-00)

Practical Wireless, November 1981

There are no external changes to the set as the mode switch
(S3) is used to initiate the reverse repeater function by using
the FM-B position to activate the correct shifts on both 2m
and 70cm, —600kHz and +1-6MHz respectively. The FM-A
position provides reverse repeater operation when the
“SHIFT" button is depressed. The alternative shifts that
were available are disabled by the mod to the mode switch.
To carry out the mod, remove both the top and bottom

.covers from the set and then fit an additional wire to the

“ED" wire that is on J1 which in turn is on the Lever SW
Unit {X41-1180-00). Run this extra wire to the unused FM-
B tag on the S3-B wafer of the mode switch. Then fit an ad-
ditional wire strap between tags 2 and 3 on the S3-C wafer.
The extra diode should then be fitted between T8 on J1 on
the control board (X53-1170-60) and “CB” on J1 on the
Lever SW Unit. Almost any diode, such as a 1N4148 or
1N814, can be used. The mod is now done and when
you set the mode switch to the FM-A position you will have
reverse repeater.

(new wiring)
[—1 — = ( TOP
er)

Existing wiring

— fl;n,—::a |—_L :-J.-: rl-: (m?ja?e

f.m. } usb. Ls.b. CW. wafer)
New wiring to ED on multipin
conneclor J1, lever swunit. S3A
— = = — = (bol?arn
(unaltered) wafer)
Mode switch (S3)

WRM421

Alan G6BLO, has written in following the page in the June
1981 issue in which | passed on several mods for the lcom
IC-2E. He has carried out the reverse repeater mod suc-
cessfully but he has one or two comments to make about
one of the others. He thinks that fitting the 7812 voltage
regulator inside the battery pack is a good idea but he has
pointed out that fitting a diode in series with the batteries is
bound to drop the voltage slightly and this in turn must
reduce the output power. He does say however that the dif-
ference is probably too small to worry about and | agree.
Alan then goes on to say that he has carried out this mod as
well but he has made one or two slight alterations. He has
fitted the regulator and its aluminium heatsink into just one
of the battery compartments and that has left the other five
compartments available to house batteries, i.e. the best of
both worlds. A standard switching socket was also mounted
and Alan has said that it is a tricky job making it fit and then
glueing it in place. There is a wire that runs between the two
halves of the battery case and as it runs from the negative
side of the bottom AA cell in the back half, it should be
connected to the switched (negative) contact on the power
socket. Alan has raised a point that was not mentioned in
the original article and that is that by choosing the ap-
propriate regulator, it is possible to raise the voltage and
thus the output power. Alan suggests 11-5 volts for an out-
put of 2 watts, although for some reason he says that his
runs at 10-7 volts. Thanks for writing Alan.

Wanted

In Mods 8 | published a request for information on the
Trio 9R59DS which came from Mr. Woodard of Sheppey.
Ron G8FHH surprised me with his response because he has

continued on page 58»pp
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ALAN VIARTIN G8ZPW

Antenna Equipment

One of the simplest and least expen-
sive ways of producing a comprehen-
sive broadband antenna is to use a
trap dipole which can be erected as
either a horizontal or inverted V an-
tenna.

LAR Modules Ltd. has recently in-
troduced a trap dipole kit, comprising
two 7MHz weather-proof traps with
500W rating, a pair of lightweight end
insulators and full instructions for mak-
ing a 5-band trap dipole covering the
h.f. bands.

In constructing this form of centre-
fed dipole, for the 80, 40, 20, 15 and
10 metre amateur bands, the inner
sections AA with traps attached should
be brought to resonance at 7-05MHz
by trimming the length of each A sec-
tion. The B sections are then attached
and the complete antenna resonated in
the 3-5MHz band by similarly adjusting
the lengths of the B sections. Please
note that dimensions shown in the
diagram are given as a guide.

6-55m ‘e 9-91m - 9-91m - 6+55m
B A H A L B 1
i — . — ) 0
S A
Trap Trap

@Eﬂ Feeder

Operating on 7MHz, section AA
forms the dipole with the traps
functioning as high impedance
isolators. On 3.:5MHz the traps
become inductors, connecting to the
outer B sections, together forming an
inductively loaded dipole. At the higher
frequencies the antenna becomes an
odd number of half waves, centre fed.
Three half waves on 14MHz, five on
21MHz and seven on 28MHz.

The VAT inclusive price of the 7MHz
antenna traps kit is £12.50, plus £1.75
p&p.
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As the trap dipole is a compromise
antenna, the impedance at the feed
point varies from band to band.
Standing waves will be present on the
feeder and for the best results an an-
tenna tuning unit (a.t.u.) should be
used. The new LAR HF Omni-match is
ideally suited to this application.

The unit is an impedance matching
device designed to improve the match
between a transmitter/receiver and its
load.

In operation, a v.s.w.r. bridge should
be used to indicate when the matching
adjustment is optimum. Using only suf-
ficient r.f. power to give a satisfactory
reading on the v.s.w.r. bridge, operate
and R and X tuning controls concurren-
tly until there is a drop in indicated
v.s.w.r. Continue tuning, aiming always
for the lowest possible reading. This
represents maximum load power.
Providing the initial v.s.w.r. is not
greater than 5:1 then it should be
possible to approach very close to 1:1.

Measuring 190 x 150 x 75mm the
VAT inclusive price is £69.25, plus
£1.75 p&p.

Both units are available through
dealers or direct from: LAR Modules
Ltd., 60 Green Road, Leeds LS6 4JP.
Tel:(0632) 782224.

Economy Slim Jim

The CQ Centre in Merton is already
well-known for the unusual 2-element
HBI9CV 2 metre beam and now they
have introduced an economy version of
the extremely popular Slim Jim. It is
made from 3009 ribbon cable and is
sealed inside a length of plastics tub-
ing. It is supplied with 4 metres of
coaxial cable and yet it still costs only
£6.50 from: The CQ Centre, 10 Merton
Park Parade, London SW13, telephone
01-543 5150.

www.americanradiohistorv.com

Useful Tools

The recently introduced range of
Paramo Files are typical of the ex-
tremely high quality tools manufac-
tured in the Sheffield region. Made to
conform to BS specifications, they are
guaranteed to give high performance
and long life.

The range of seven 200mm long
files are fitted with virtually un-
breakable orange, plastic handles
designed to provide a comfortable
secure grip and to be easy to find on a
crowded work bench.

The range includes most popular
types of file and the VAT inclusive
prices range from £2.61 to £4.29, and
are available from leading tool
stockists.

The Paramo Tools Group Ltd.,
Hallamshire Works, Rockingham
Street, Sheffield S1 3INW. Tel: (0742)
25262,

Now Hear This

Claimed to be the first multi-band
radio designed specially to receive
the new UK CB channels from
27-60125-27-99125MHz fm., the
Hira H863 also covers the broadcast
bands from 535-1605kHz a.m. and
88-108MHz f.m., the marine band
1.-6-4-4MHz, the air band
108-135MHz, and a.m. CB.

The H863 operates from a.c. mains
or internal dry batteries, and uses inter-
nal ferrite rod antennas up to 4-4MHz
and telescopic whips above that. A
world map and time zone calculator
dial are provided inside the hinged dial-
cover.

Priced at £38-75 including VAT, the
H863 is available from: Packer Com-
munications, Unit 4, Station Industrial
Estate, Coniston, Cumbria, telephone
{096 64) 678.

Practical Wireless, November 1981
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Welz Meters

Just starting to appear in the shops is
the Welz range of meters. These attrac-
tively designed meters are made in
Japan and imported into this country
by Waters and Stanton Limited. Shown
here is the SP-15M s.w.r. and power
meter which covers 1:8—150MHz
and can handle up to 200 watts,
mounted on top of its companion AC-
35M antenna tuning unit, which
matches 50() transceivers to unbalan-
ced antenna feeders with impedance
values between 10 and 500, and is
designed to combat TVI problems too.
The AC-35M operates on the 3.5, 7,
14,21 and 28MHz amateur bands and
can handle a maximum of 200W
carrier or 400W p.e.p.

we come to
three s.w.r. and power meters intended
for base-station use and with larger-
scale meters. The SP-200 covers 1-8-
160MHz at powers up to 1kW, and the
SP-400 130-500MHz at 150W. The
SP-300 (also shown here) is really

Moving up-market,

WELL T~

 —

three instruments in one, with separate
sensors and input/output sockets for
ranges of 1.8-160MHz at up to 1kW,
1-8-200MHz at up to 200W, and 130-
500W at up to 150W (all carrier
powers).

Prices for these units are: SP-156M
£29; AC-35M £49; SP-200 £59.95;
SP-300 £79.95; SP-400 £59.95. All
are inclusive of VAT, post and packing.

Further details from: Waters and
Stanton Electronics, 18/20 Main Road,
Hockley, Essex, telephone Southend-
on-Sea (0702) 206835.

If you please

Please mention “Production Lines”,
when applying to manufacturers or
suppliers featured on these pages.

Boot Mount for }ths

One of the most popular antennas. of
recent times is the A 2 metre whip —
it may even replace the ubiquitous §h.
The major problem with it is that it is
usually gutter mounted. This not only
looks a little strange, it also means that
the antenna is working with half a
ground plane, which in turn means
that the radiation pattern is severely
distorted.

To overcome this problem,
Bredhurst Electronics have introduced
the R.A.C. Boot Mount. This ingenious
device clips onto the edge of the
bootlid and this allows you to mount
the antenna very near to the centre of
the car. This not only looks better, it
produces a far more balanced radiation
pattern. The mount, which is supplied
complete with grub screws to hold it in
place and a plastics cover, costs £3.50,
and a matching cable assembly also
costs £3.50. The assembly consists of
4 metres of cable with a PL259 at one
end and a heavy duty socket at the
other. This socket has been designed to
withstand the terrific pressure that is
applied to it by the antenna when the
car is travelling at speed.

Both of the above items are
available from: Bredhurst Electronics,
High Street, Handcross, West Sussex,
telephone (0444) 4007 86.

Multi-Mini

New from George Partridge G3CED, is
the Multi-Mini Antenna. This is a small
rod (610mm long) that is connected to
the Supermatch a.t.u. and which will
then work on all the h.f. bands and also
on 2 metres. For the s.w.l. it will also
receive all the broadcast bands. The
antenna has a low angle of radiation
which should make it DX sensitive, and
because the a.t.u. can be used to
reduce the s.w.r. to a negligible
amount, it should work well. The
transmitting version can handle up to
500 watts and it is supplied complete
with separate radials for use on the dif-
ferent bands. The s.w.l. version costs
£35.00, the transmitting version

Practical Wireless, November 1981

£80.00 and both these prices include
VAT and postal delivery within the UK.

For more information on this un-
usual device contact: Partridge, 188
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Newington Road, Ramsgate, Kent
CT12 6P2, tel: (0843) 53073 (Sales
and Administration), (0843) 62839
(Technical Enquiries).
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MODS 10

»PPcontinued from page 55

WRMA427, e

Original positive wire

: t Original negative
leave in position

New socket

glued in place™ ":]:] —y |
| BLE| S

o

[

New regulator and i
components and aluminium heatsink

sent in not just one or two suggestions but instead a com-
plete book. He has collected together an enormous amount
of information and then bound it together into a book, which
he has asked me to pass on to Mr. Woodard. | have done so
Ron and may | thank you on his behalf for your generosity.
Ron also reiterated Mr. Pellegrini’s plea for help with ex-
tending the frequency coverage of the SX200 and although |
don’t know of such a mod just now, | have been promised
one from someone who does. | will of course pass it on as
soon as it becomes available.

The same answer applies to a request that | received from
Mr. J. M. Greenwood of Bolton. He has written in to ask if |
know of a mod that will extend the frequency range of the

wire leave in position

Trio TR-9000. Hopefully Mr. Greenwood, next month's
column will be devoted entirely to the TR-9000. | have been
promised mods that will not only extend the frequency range
but will also give you a switchable choice of channel spac-
ing, i.e. 6kHz and 10kHz or 10kHz and 20kHz or 12-5kHz
and 25kHz. There should also be a mod that will allow either
the entire band to be scanned or just the 5 memories and
another one that will provide a battery back-up for those
memories so that they are not lost when you disconnect the
set from the power supply. There may even be one for semi-
reverse repeater (listen input) but this one is still at the ex-
perimental stage and it may not be finished in time.

Steve GBNTN telephoned me because he would like some
mods for his Icom IC-255E, He has not asked for anything
specific and so anything will probably be of interest.

Last but not least | would like to thank Gregory ZL2TOY
for writing in with a clearly written and well explained mod
for the lcom IC-2E. It is unfortunate that the same mod ap-
peared in the issue that came out about a week before |
received your version Gregory because had | received yours
while | was actually writing this page it would have made my
job a lot easier.

If you have written to me and not yet seen anything ap-
pear in print it is because | now have a very fat file of mods
and my eventual aim is to be able to cover just one set per
month. With this in mind | am filing everything away under
the appropriate headings but as yet | don't have enough
material to fill a page with just one set and so please, if you
have any mods that you would like me to pass on or if you
would like to know of a mod for your rig please write to me,
R. S. Hall at: Practical Wireless, King's Reach Tower (Hat-
field House), Stamford Street, London SE1 9LS.

73’s
Sam G8TNT

RADIO SPECIAL PRODUCT REPORT

»PPcontinued from page 33

would be better if the rig was at least inhibited in the
transmit mode above 146MHz. | understand that Standard
have been asked for this facility to be incorporated, but users
should be aware of the dangers of inadvertently operating in
this sensitive area.

Only one v.fo. is fitted to the C58, the alternative one
having been lost in the fitting of reverse repeater facilities.
This last feature is very useful and for the application for
which the rig is intended the lack of the second independent
v.f.o. is no hardship. The repeater shift is fixed at 600kHz in
either direction.

The l.c.d. readout is a compromise as must be the case
with a portable rig. The need for a small front panel leads in-
evitably to a small display. The various functions are in-
dicated by a series of dots, which take a bit of getting used
to. | found it simplest to ignore them, a quick push of the step
button is sufficient to restore the full display of, say, 4.300
for 144.300MHz instead of .3000 in the 100Hz step condi-
tion. Other dots show the operation of the noise blanker,
while the memory state is indicated by a small number,
preceded by M, below the frequency display and an indica-
tion of scanning for busy frequencies.

A small analogue “S” meter also doubles as a power in-
dicator and battery check meter. A calibration of the “S”
meter function is given in the specification table.

The noise blanker, effective only in the s.s.b. modes, did
reduce, but not eliminate, ignition noise from other vehicles,
and was particularly useful in traffic jams with noisy motor-

58

cycles alongside. The blanker is introduced by pushing the
volume control once and taken out by another push.

The instruction manual is very comprehensive indeed, giv-
ing full servicing information as well as operating instruc-
tions. The English is good with few of the usual strange
phrases one is used to with Oriental instructions.

The performance is good with reports of very good audio
quality being received. One of the problems when running
s.s.b. mobile is that the antenna is vertically polarised and
most s.s.b. base stations tend to use horizontal polarisation.
The alternative is to use a "halo” antenna on the car, but
who wants such a weird device adorning his car—a vertical
seven-eighths is bad enough! | feel that with the advent of
the new breed of multi-modes, such as the C58 and
FT-280R, vertical s.s.b. will become the usual polarisation
mode for mobile use.

The best s.s.b. contact obtained mobile was another
mobile in Stevenage, Herts while motoring down the M3
near Basingstoke.

The output power of the C58 is nominally 1W, but as a
result of being led astray by a faulty power meter the output
was increased to what subsequently proved to be 5-75W.
Even at this level the output was very clean and the output
has since been reduced to the rated 1W and the output from
the linear is still 25W.

Price

The Standard C58 costs £235.00. the p.a. £75-00,
bracket £17-75 and case £6-95 all inc. VAT.

The Standard C58 was Icaned by Lee Electronics, 400
Edgware Road, London W2, tel: 01-723 5521 and we
would like to thank them for their co-operation.

Dick Ganderton
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MAIL ORDER

MOR{??E KEYS p/D £11.44 SHURE MICS
HK 7 traight Up/Down keyer i i =2
FROM BK 100 Semi-automatic mechanical bug £17.88| [ 201 E'a:d_ ceraémc 0mmd|rect|ona|€14 49
MK 702 Up/Down keyer on marble 2 H'g d""Pe ance. .
base £22.43| |20 and ceramic noise
MK 702 Manipulator £22.43 reducing high impedance £15.18
MK 704 Squeeze paddle £14.38| |401A Hand controlled magnetic
\\\\ MK 705 Squeeze paddle on marble 4018 ngm?g:ﬂgﬂgg friag Jow £16.56
base £22.43 ¥ .
) \ EKM 1A  Morse code practice oscillator _ £8.63 impedance (200 ohms) it
‘ MK 1024 Automatic memory keyer  £135.13| |444 Desk adjustable height o
EK 150 Semi/Automatic keyer £74.75 controlled magnetic 32.
\ 526T Desk controlled response e
-- transistor preamp .
LINEAR AMPLIFIERS
2M10-80P 144MHz 10W input/80W
output with 9dB preamp £138.00 DUZMMY Loggsa 5-150MHz with PL259
A M c O M M 2M25-150P 144MHz 25W input/150W DL20 SOWSE- 4 BOMHa WL _
2M10-150P S44MHz 1OW input/ 180W o vo0| | T-80 O with
output with 9dB preamp  £209.88 0239 connector £22.94
2M3-150P 144MHz 3W input/150W T-150 150W 3.5-500MHz with
output with 9dB preamp  £209.88 S0238 connector £32.78
STILL HELPING WHERE IT
G. WHIP Mobile Antennas HURTS
Tribander 10-20 Slide £25.88
t; S\?#; 4?2?3;‘96?(:”& gggg Here's a list below to make buying easier for you —
P P If — You'll it reall !
M;.rltimobile 10_3!0 Syw £30.48| |Work it out yourself — You'll see — It really is easy
M/Maobile Coil 40/80/160 £6.56
M/Maobile Whip Telescopic £4.26 ist Pay-
Flexiwhip 10M Mast £18.11| | product P’ Dipii.  miente
F/Whip Coils 40/80/160 £6.56
b tw Base Standard £6.00 Yaesu FT 902DM £799 £312 £40.55
Y O way bl 8 fo-20| |Yaesu FRG7700/S  £309 £119  £15.89
Extenarod £12.00| | Yaesu FRG 7700/M £389 £160 £19.01
F R E E POST Yaesu FT 101ZD/FM £599 £250 £29.05
Yaesu FT 101ZD/AM £585 £225 £30.02
kay“%“z"}’égé MODULES 0o | | UNADILLA/REYCO FDK Multi 700EX | | Yaesu FT 101gFM £529 £190 £28.27
B Antenna Traps— £199.00 Yaesu FT 101Z/AM £515 £195 £26.61
MMR 432/144R £184.00 Precision moulded coil forms stain- FDK Multi 750E Yaesu FL 21002 £385 £155 £19.20
MMT 28/144 £199.00 | | jess — hardware — Aluminium tube £299.00 Yaesu FT 225RD £565 £220 £28.76
mmz 123?{23% ggggg ir(idl't finish — Coated aluminium Yaesu FT 707 £529 £200 £27.49
MMC 28/156 £27'90 "A""::IF:g;‘::f:;g;"ﬂf_f- y— Send 30p forour | | Yaesu FT 290 £229 £100 £10.82
MMC 28/144 £27.90 valls = . bumper bundle Standard C78 £219 £99 £10.04
mmc 1i4z'amr IF £27.90 | | w2au BALUN literature Standard C58 £247 £107 £11.69
MME;O}WB%FO £29.90 | | 35/30 MHz 2.5 Kw with Lighting
MMC 432?3\;33 Eg?-gg Arrestor — Suitable Vees, Yagis, No Quibble Guarantee ) _
o B:.gu Doublets, Quads ete. £11.99 Same Day Despatch Many Other Itergsl;ﬂ\fvmgbla_?n Similar Terms
MMC 1296/any IF £3220 All Items Advertised all for Details
mui gg{ysoo EBQ:OO ggggonzAR?_ £252.00
ream £14.95 m, Tovr B
MMA 144V preamp  £34.90 | | C780070¢msTew  £275.00 | | Shecse YT ANTEGH Cere £16.95
mmfgﬁ?ﬁ{ggﬁn Eﬁg%%g Amtech 200 Random Wire ATU 10-160m 200w pep £29.95
Hamp d DENTRON Amtech 300 Random and Coax Fed ATU 300w pep £43.95
Mﬂt ﬁi}’;g?ﬁ'"amp £228.85 | | GLA 1000 Linear Amp Amtech CW 250 — The most outstanding CW filter available £24.90
MML 432/50 I;::mg £$?ggg MLL%%%&EW " £295.00 | | Amtech Channelguard — A plug in device to eliminate those
* Inear Amp unwanted stations Decoder £15.25
MM2000 £169.00 10/160 2Kw £699.00 Sender £7.25
MTLgogo 3Kw TunerfSWHégggnrgg Amtech FM7: FM Demodulator for FRG 7 £11.90
a o
SWAN CUBIC
L £799:90 | ricom ANTENNAS
15002 linear £399.00 ICOM 730 Wide range in stock including JAYBEAM — HYGAIN — CUSHCART -
ST1A ATU £134.00 | | 10-80 mtrs — 100 watts SSB AM | [ASP TELECON — HOKUSHIN etc.
ST2A ATU £173.00 and CW — Dual VFO's and memory. Bantex 5/8 whip complete antenna £8.99
ST3 ATU £122.00 £544 inc VAT Bantex 3w whip complete antenna £3.50
SWR/RF POWER METERS i P = == = == = —
ROTATORS
Skyking SU 4000 £92.00 SWR 25 3.5/170 MHz £12.94 | NO POSTAGE REQUIRED
Skyking 250 £39.50 | | LEADER LPM 885-HF 1Kw £58.00 AMCOMM SERVICES (PW1),
Emoto 502CXX £139.75 | | HANSON 3.5/150MHz 200w FREEPOST
KR 400RC £92.85 £28.75 I g I
AR 40 £69.00 | | REECE UHF 74 144/432 £16.28 HARROW HA2 OBR.
KR 950 2A £50.00 HA‘PS]%E{G?{ SgOH
Rotor Bearin £12.00 it z 2Kw £67.85
b g OSKAR SWR 200 l Please SNt M ...iiiiiniiiiisiiiaioissm iosiis vt wdosissinim s [
*All items VAT and carriage paid. 3.30 MHz 2Kw £40.00
I - e P T enclosed cheque/P.0. for |
AMCOMM SERVICES or charge my VISA/ACCESS

194 NORTHOLT ROAD, SOUTH HARROW, MIDDX.

N ssiiasaimidamaniimmna
Telephone: 01-864 1166, 01-422 9585 l ’
Opposite South Harrow Tube Station on Piccadilly Line | Fo ] St St S SN e o A ol e NN S
Showroom Opening Hours All items over £100 I Fitalo [T W, RO s W BN TNl b S l

Tuesday to Saturday 9-5.30
Sunday by Appointment

available on easy terms
at List Price

|;
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THE

P WINTON

Stereo Tuner

It took a lot longer than we’'d hoped, but this month we’re
glad to be able to restart the PW Winton Tuner series.

Our thanks go to Hart Electronic Kits Ltd., who took
on the job of designing and checking out a replacement for
the original a.m. tuner-head, and will be supplying com-
plete kits for this project. They have also taken over the
supply of kits for the very popular, super-quality PW
Winton amplifier (see advertisements).

Part 2

*E. A.RULE

Circuit Changes

The first thing we need to deal with is all the changes
that have been made to the circuit diagrams. The four
diagrams concerned all appeared in our April 1981 issue.

Taking Fig. 1 first, the f.m. and TV section, the
capacitors C17, 19, 20 and 31 are all 10nF disc ceramics.
Resistor R12 had part of its reference missed out: the

- x cg_mponents

 Resistors

%Wﬁ%‘-“@a}(jgﬁ s
X oeRd

R151

R69,113

R149
R1,9,35,81,100,114,124,
125,150,157,158

R75

R8O
R17,18,66,106-111
R10,11,16,19,22 43
R83,132,137

R85,123

R121,122
'R44,86,98,99
R30,39,53,68,76,112
R73
R49,72,91,92,95,96,
129,152-156
R29,40,55,104

R65

R26,27

- R41,42,51,54,90,93,94,97
R47,78

R103
R2-8,20,21,24,25,38,70,71,
74,79,118,119,120,126,
127,128,130,159
R28,32,34

R131

R12,13,102

R88,115
R46,50,116,117

R31
R14,15,23,37,77,87,101,
105
R52,133-136,138-148,160
R82

R36

R84

PO L ey

-

S-—‘U}hl\}l\)wm(ﬂ—‘*‘

N=MNooN =B

s

Pre-set miniature horizontal

4.7k 1 R48
10kQ 2 R33,89
100kQ2 1 R45
3W multiturn wirewound
100k 1 R56
Cermet multiturn
100kQ2 8 R57-64
Capacitors
Plate ceramic
2:2pF 1 c28

Disc ceramic

0-01pF 19 C€2,8,1112,17,18,19,20,21,
22,31,568.89,93,106,107,
108,111,117

0.047uF 7 C24-27.,32,33,38

O-1uF 10 C5,9,10,13,14,70,71,73,76,
77

Polystyrene

47pF 1 C110

68pF 2 C94.,96

100pF 5 C56,95,97,98,105

330pF 3 C35,41,82

470pF Z C91,92

1nF 3 C80,100,102

1-6nF 1 C46

2-2nF 3 C55,86,88

3-3nF 2 C15,16

Polyester

0-01uF 3 C49,50,64

0:047uF 3 C1,45,69

0-1uF 11 C78,83,90,99,101,103,104,
115,116,118,119

0-22pF 4 C51,63,64,65

0.-47uF 3 C34,48,112
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pre-set potentiometer connected between R32 and earth
should be R33 (a 10kQ pre-set). Resistor R33 should then
go “to §27. Capacitor C8 is 10nF. C35 is unpolarised.

Pin d36 at the top end of R65 should be d26 and the
resistor R67 (330Q) has been deleted. The polarity of the
two meters needs to be reversed. C1 near R3 becomes C7.
C67 should be electrolytic (+ve plate upwards), C118
should be C121.

In Fig. 2, taking switch S12a there should be no con-
nection through the middle of that switch. The capacitor
connected to the right centre pin of S12a should be C118,
O-IpuF. Switch S13 should have its left hand centre pin
connected to the top right hand pin of S12a. The top left
pin of S13 should go to b23 and then to the f.m. r.f. unit.

The bottom left pin should go to b24 and then to the TV
r.f. unit. Capacitors C85 and C87 are electrolytics with the
positive plates to the emitters of Tr10 and Trll respec-
tively. We omitted earth connections at the junctions of
R90, FL8 and R93 and of R94, FL9 and R97. The
capacitor C68 connected to the a.m. r.f. unit is now C120
and should be connected to earth not pin b9, but the
value remains unchanged. Resistor R89 is a 10kQ pre-set
not 20kQ as previously stated. Diode D22 anode should
be connected to b32 not b22. The 2-2nF across R92 is
C86. C72 is electrolytic (+ve plate upwards).

Fig. 3 is the power supply diagram and the diodes D15
and D16 are type number 1N4003. Capacitor C117 now
becomes C119. C59 should be electrolytic (+ve plate up-

Electrolytic p.c.b. type 63V

1-0OpuF 1 c7

2.2uF 8 €23,37,59,66,68,113,114,
120

4.7uF 8 C36,40,44,47,52,67,85,87

10uF 1 Cc84

100puF 6 €39,42,57,60.62,63

220uF 2 C43,72

Electrolytic axial type 63V

2.2uF 3 C3,4,6

Electrolytic single-ended can type
2200uF 63V 1 C61

Miniature single turn

60pF 1 c109
Inductors
TT100 2 L4.5
17101 5 L6,7,8,9,10
TT102 2 L11,12
TT103 2 L13,14
TT104 1 L15
TT105 2 L1,3
TT106 1 L2
Filters
CFU455F 1 FL7
SFE10.7ML 3 FL3.,4,6
SFE10.7MS3 3 FL1,2,5
190BLR3107N 2 FL8.9
Switches

WT2; WT3; 54,5,6,7,8; Rotary 5 position single
pole S14; Two pole changeover toggle S15; Push
to make—one contact normally open S$16,17,
18,19

Semiconductors

Diodes
SMV2012 1 D24
TAA550C 1 D19 i
TIL209 1 D13(ors:mr|ar3mmled}'._ :
1N4003 2 D15,16 .
1N4148 31 Di1- 12141718202223'.' i
25- 37
Internal 1 D21
Transistors
BC414 4 Tr3,6,10,11
BC556 2] Tr4,5,9,16-21
BF595 7 Tr1,2,8,12,13,14,15
3N204 1 Tr7
Integrated circuits
HA11223 1 IC2
HA11225 1 IC1
MSL2318 1 iC4
MSM5524 1 IC5
6-LT-09 1 IC6
7805 1 IC7
7812 1 IC3

Miscellaneous

Winton p.c.b.s (3), 1010, 1020, 1030; f.m. tuner
FD811U({Alps); a.m. tuner Hart FX811; TV tuner
U322(Mullard); Toroidal mains transformer Hart
1000TR; Coaxial sockets (2); 4mm panel mounted
sockets 1 red 1 black; Screwdriver release fuse -
holder (1); 500mA anti-surge fuse (1); Moulded
p.c.b. pillars (12); Solid aluminium knobs 16mm
diameter (2); Chassis-mounting 5-way DIN socket
180° (1); Cable entry clamp (1); insulated phono
plugs black (3}; Hart miniature edge indicator meter i
100-0-100pA (1); Hart miniature edge mdicamr':.';_:
meter 0-10, 100pA f.s.d. (1); Aluminium sheet for
chassis and fascia panel: Wooden cabinet (1); 40-
pin holder for IC5 (1); Heatsink for IC3 {1}.
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wards). IC3 input and output labels should be reversed.

Finally the digital board, D24 is now a SMV2012. Pins
cl3. 14,15, 18, 16a. 17 and 16b should all be at the diode
matrix end of the resistor concerned. similarly, c10 (which
should be c19) with R151. Resistor R110 from the
base of Trl5 is now R120. Capacitor C117, 10nF, was
omitted and should be between pin 14 of IC4 and earth,
resistor R160 was also omitted, connect between Tr21 and
pins 15/18 of 1C6. value 100kQ. Resistor R132 is connec-
ted to pin 20 and not pin 1 and R137 is connected between
pin 20 and pin 1. The capacitor C112 should be connected
at c31 to the top end of R137 not the bottom end.

The last change is that the TV band tuner now being
used is the U322 and Hart Electronics are supplying them
in the kits already modified.

Revised circuit diagrams are available from the
Editorial offices at Poole. Please send a 10 x 8in s.a.e.

Printed Circuit Boards

There are three p.c.b.s, and it is not important which
one is built first, but it is suggested that the f.m. i.f. board
be tackled last, once some experience has been gained.
This board is the most critical and care should be taken to
make sure all components are fitted as shown and with the
shortest practicable lead lengths.

Assembly should start with the terminal pins which
should be a tight fit and are inserted from the under side of
the p.c.b. and then tapped home with a light hammer. Be
sure to support the p.c.b. while doing this, the best way is
to lay the p.c.b. across the slightly “open™ jaws of a vice so
that the protruding part of the pin on the top side of the
p.c.b. is between the jaws, the vice jaws will then support
the p.c.b. while the pins are hammered home. Once the
pins are in place the suggested order of assembly is

62

Fig. 6: Track pattern for the
digital board, shown full size

resistors, small capacitors, transistors, electrolytics,
switches and coils etc. Start with the components with the
lowest height and after inserting the leads into the correct
holes turn the p.c.b. over and rest it on a piece of foam or
similar material which will then hold the components in
close contact with the p.c.b. while they are soldered.

Be careful to mount all electrolytics the correct way
round as indicated on the layout. This also applies to
diodes, a mistake here with one of the switching diodes
could lead to the most peculiar symptoms which would
not be easy to locate. So be warned, check each compo-
nent before and after inserting into the board. The switches
should be inserted into the board by “walking” the pins
into the holes, starting at one end with the switch at a
slight angle and then gradually lowering the switch pins
into the holes as the switch is levelled out. Make sure that
the bottom edge of the switch is in close contact with the
front panel holes. It must also be parallel with the board;
when the switch is in the correct position just solder one
pin at each end and recheck the switch alignment, if it is
still all right then the other pins-can be soldered.

Only use the types of components specified; with audio
amplifiers it is quite often possible to substitute without
problems but this is not true with r.f. circuits and even a
change of type, although the same apparent value, will
very often upset the results, sometimes even to the extent
of preventing the circuit working at all. Any alternative
component should be checked out very carefully to make
sure it is suitable for that particular circuit.

A word of warning, IC5 is sensitive to static electrical
charges and should not be removed from its wrapper until
the digital p.c.b. is finished and it can be plugged into its
socket.

Note that on the digital p.c.b. resistors R151, R106-
R112 are used vertically mounted INSTEAD of pins. This
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is to isolate the wiring connections from the p.c.b. If pins
were used and these resistors mounted onto the p.c.b. there
would be enough capacitive coupling from the digital
p.c.b. into the wiring to cause r.f. interference in the f.m.
r.f. unit. By mounting the resistors as shown they act as
“r.f. stoppers” and prevent interference from the digital
switching process being coupled into the wiring. For the
same reason, all wiring should be kept as far away from
the p.c.b., and in particular, the MSL2318 i.c., as is prac-
ticable.

Each p.c.b. is mounted onto pillars to hold it at the
correct height above the chassis. The f.m. and digital
p.c.b.s are mounted on pillars of 12-7mm height. These
are plastic and insulate the p.c.b.s from the chassis so that
earth loops are avoided. The a.m. p.c.b. has to be mounted
at a lower height in order that the r.f, unit switches are at
the same height as the other switches (and also so that the
completed unit matches the Winton amplifier). The height
of pillars required for the a.m. p.c.b. is 4-5mm; as there are
no commercial pillars of this height they have to be made;
this is made easy by using screws which are held in place
by nuts and then using another nut to hold the p.c.b. at the
correct height, a final nut holds the board in place. The
a.m. p.c.b. does not require insulating from the chassis, but
because of its low mounting height all component leads
protruding through the p.c.b. must be cut short to avoid
shorts to the chassis.

The a.m. r.f. unit has a number of fairly large pins
protruding from the bottom and these have to be fitted into
the holes of the p.c.b. The best method is to “walk” them
into place, in the same manner as the push button
switches. Make sure that all the pins are through before
soldering. Next month we will deal with the f.m. and a.m.
boards.

UNCLE ED

PP continued from page 31

way of looking at it is to say: 10 times the voltage will cause
10 times as much current to flow. Power is equal to voltage
times current (P=1x V) and 10 x 10 = 100.

As | am sure you’'ll remember from your school-day log
problems, if you want to find the square of a number, you
find its log and multiply that by 2, then take the anti-log of
the result. When we are dealing with decibels, we don’t need
to take the anti-log so you can forget that last step.

What it really boils down to is that whatever the ratio of
the two voltages is, the two resulting powers will differ by
the square of that ratio.

Ngg = 10|og101;—% becomes
Ngg=2 x 10Iog10\\$—::‘

=20 |Og|0\\:{,—%

One important point before | close. If V2 and V1 are
measured at different points in the circuit, for example at the
output and input of an amplifier, then the two circuit
resistances must be the same if this relationship between
power and voltage is to hold good, as you will see from the
equation P = V#/R.

In the next part, I'll talk about negative decibels and also
those “'special” decibels you see mentioned in
specifications—things like dBm, dBV, dBi and lots, lots
more. And I'll give some examples of the sort of dB ratios

Practical Wireless, November 1981

you can expect to find in radio systems.
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Amateurs’ Software Club News CB Rig
Microsystems have recently introduced Readers living in the Greater South Midlands Communications are

RADLOG, a software package for radio
amateurs in possession of Commodore
Pet microcomputer (new ROM) with at
least 16k capacity and a 3040 disk
system.

RADLOG enables the operator to
maintain records of all calls and sta-
tions contacted e.g. callsign, name, ad-
dress, beam heading plus user com-
ments with full log details, date, time,
frequency, RST report and QSL
acknowledgement.

All details are held on a diskette
which can be easily updated when full.

Included with the package, the user
guide contains full instructions for
editing the contents. Over 2000 calls
and 500 stations can be held on a
single diskette.

The complete package is priced at
£45 and the user guide only £3.50.
Both are obtainable from:
Microsystems, 53 Linwood Grove,
Leighton Buzzard, Beds. LU7 8RP. Tel:
(0525) 3703289.

Lowes in London

Lowe Electronics will be opening a new
amateur radio shop in central London.
The shop will be run by Andy Beckett
G4DHQ and will be in the basement of
Hepworths in Pentonville Road, behind
King's Cross Station.

Manchester area may be interested to
hear that a RAYNET group has been
formed locally called the East
Manchester RAYNET Group (EMRG).

The Group is, at the moment, in-
volved in establishing a regular
meeting place etc. and would like to
extend a welcome to local licensed
amateurs and s.w.l.s.

Enquiries should be addressed to:
The Group Controller, Mark Lees
G8XQB, 6 Haxby Road, Gorton,
Manchester M18 7WW. Tel: 061-223
4200.

£2M Teletext Order

As further evidence of the growth in
the sales of teletext receivers, Mullard
nave announced an order from Thorn
Consumer Electronics worth around
£2M for the supply of 120 000 teletext
modules and chip sets. The order will
ne fulfilled by the end of the year.

Currently Thorn is producing teletext
sets at an annual rate approaching a
quarter of a million.

Mullard manufacture at their
Southampton plant about 90% of all
the decoder modules and chip sets
used in UK produced teletext receivers.

Mullard Ltd.,, Mullard House,
Torrington Place, London WCTE 7HD.

hoping to introduce their own CB rig to
the market in the near future. They say
that unlike most other rigs, which use
similar boards from one manufacturer
built into different boxes, they have had
a board designed to their own require-
ments. The result is claimed to be a
transceiver with a standard of perfor-
mance far surpassing the relevant
Home Office specification. We hope to
be able to give you more details on this
next month.

Solent Audio 81

Hamilton Electronics Ltd. of
Southampton are the host exhibitor at
Solent Audio 81, which is being held in
Southampton on 24 and 25 October at
the Post House Hotel, Southampton.

In its 5th year, Solent Audio is now
established as a major regional Hi-Fi
show and this year is supported by
thirty leading manufacturers.

Three complete floors have been
booked at the Post House Hotel, and
each exhibitor will have an individual
demonstration room.

Admission is free, the Show will be
well sign-posted by the A.A. and there
is plenty of free car parking.

Further details from: Hamilton Elec-
tronics Ltd., 35 London Road,

Feeling Batter(i)ed?

If you have been out to buy a battery
recently you may have been faced with
a puzzling array of numbers on what
used to be an ordinary battery. The
familiar SP, HP and PP type numbers
are being phased out and replaced with
IEC type numbers. Some batteries
have been made with both numbers
stamped on the case, but now many
are arriving in the shops with only the
new type numbers.

The table shows a list of the most
common and popular batteries along
with their IEC equivalents and other
relevant information.

We would offer our thanks to Berec
(Ever Ready) Ltd., for their co-operation
in compiling this table, and for further
details please contact: The Technical
Sales Dept., Berec House, 1255 High
Road, Whetstone, London N20 OEJ.
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Length | Width | Height
e ewr | sapan | NS | oras
Ready (mA)
All dimensions in mm

10-F20 B121 |010 10F20 270 16-0 370 0-1-1
R6 c7 UM3/SUM3| (AA) 14.5 | — 50-5 0-75
R14 C11 umM2/sumz2| (C) 26-2 | — 50-0 5-50
R20 HP2 |UM1/SUM1|D 34.2 | — 61-8 0-2000
R6 HP7 UM3/SUM3|AA 14.5 — 50.5 0-75
R14 HP11 [UM2/SUM2|C 26-2 | — 50:0 0-1000
RO3 HP16 | — AAA 10-56 | — 45.0 0-1000
4R25 PJ996|— 4FD 67-0 | 67-0|1102-0f 30-300
4-F100-4 |PP1 — == 65-1 55.-6 | 55-6 5-50
6-F22 PP3 |006P(S) — 26-5 | 17.5 | 48:5 0-50
6-F50-2 |PP6 |S106 6F50-2| 36-0 | 34.5| 70:0 2-5-15
6F90 PP7 5206 — 46-0 | 46-0 | 61.9 5-50
12F100 |PP8 — — 65-1 51.6 |200-8 20-150
R20 SP2 Um1/SumMi|D 34.2 | — 61-8] 25-100
R14 SP11 |uM2/sumz2|C 26-2 | — 50.0| 20-60
2R10 8 — —
3R12 1289 | — — 62-0 | 22.0 | 67-0] 0-300
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LONDON’S AMATEUR RADIO STOCKIST
RA DIO SHA ‘ K .. . just around the corner from

West Hampstead Station (Jubilee Line)

Drake

TR-7 Transceiver £989.00
PS-7 Power Supply £207.00
R-7 Receiver £989.00
L-7E Linear 2kW £897.00

Bearcate 220FB

With4m, 2m & 70cm FM Amateur Bands

FREQUENCY COVERAGE . .. 66-88MHz FM; 118-136MHz AM (Aircraft Band); 144-
174MHz FM; 420.45-512MHz FM. This coverage includes the 70cm; 2m; 4m FM
AMATEUR BANDS. To programme this Receiver you simply punch in the frequencies you
wish to monitor. To AUTOMATICALLY SEARCH MARINE FREQUENCIES YOU JUST
PRESS ONE BUTTON. The Bearcat 220FB will also AUTOMATICALLY SEARCH the
AIRCRAFT BAND.

Power requirements: 240v AC/12v DC. Accessories included in the price are Mounting
bracket and hardware, DC cord and telescoping antenna.

£258.75 inc VAT. Delivery by Securicor

TS-830S Transceiver £726.57
TR-2400 2m Hand Held £198.00
TR-7800 25w 2m FM £276.00
TR-9000 2m Multimode £371.91
TS-130S HF Transceiver £547.40

COLLINS
KWM-380 Transceiver £1,897.50

SAVE MONEY
DOYOU HAVE YOUR

RADIO SHACK
CARD YET?

ENE ¢ oo @ =

30p STAMPS FOR FULL LIST

Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher,
R. L. Drake, Ten-Tec, AEA, Bearcat, stockists of all Amateur & Computer Products

RADIO SHACK LIMITED 1838 BROADHURST GARDENS, LONDON, NW6 3AY
TELEX 23718 TELEPHONE 01-624 7174
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THE CQ CENTRE

10 MERTON PARK PARADE, SW19 TEL 5435150

We are now able to offer you a wide range of new and secondhand equipment. Yaesu — Trio — FDK — Standard — Icom —
Jaybeam — all at realistic prices . .. As our stocks are constantly changing we can't list them all, so please "phone us if you would
like to know the latest position.

We are always looking for more secondhand equipment and we’ll purchase working or non-working items. If you have a rig to
sell. try the other dealers first and then ask us for a quote. — We think you’ll be agreeably surprised.

Many customers have availed themselves of our sale-or-return service. Just leave your set with us and we will sell it for you for a
small commission.

WE SPECIALISE IN HARD TO FIND ITEMS —SUCH AS:—
THE HB-9CV ANTENNA

Many of our customers are happily using this well-made, compact and efficient 2 element beam antenna that gives over 4dB of
forward gain. It’s ideal for DFing, use in confined spaces, portable etc. and yet it costs only £7.50p
WE ARE THE SOLE AGENTS FOR THE NB-9VC ANTENNA AND TRADE ENQUIRIES ARE WELCOME

2 METRE SLIM JIM

Our version of this well-known antenna is fully enclosed in a plastic tube and it is supplied complete with 4 metres of co-ax cable
and it still only costs £6.50p

LASHING KITS

We can now offer a full range of antenna lashing kits, masts, towers, poles etc.

PLEASE NOTE:— We are open on Wednesdays and Fridays until 8pm, so if you're passing why not call in — coffee
and helpful advice always available.

73’'s from Bob, lan and Paul at

LONDON'S BRIGHTEST & NEWEST EMPORIUM

COAX SWITCHES
* NEW SA-450 *

High quality coax switch
housed in a diecast box with
502395
T-435: VHF/UHF swr and power meter 5 3 = Fm.qur:ncv 3.5-500MHz
with 2/20/120 wau_through line power Loss 0.02dB
measurement £34.95 inc. VAT, P&P 75p Weight 450gms 4
1\::“;:’(;\:5‘; 5202';‘\: YAESU 2m multimode portabie 10 mems - 2VFO's - 2.5W

P Accessories available: Mobile Mount Bracket Car Adaptor/Charger,
CT-1 Coax toggle. 3 S0239s Mains Charger.

£6.85 inc. VAT. P&FP 25p. £229
CT-2 Coax toggle. 2 S02339s, 1
_ PL259 £6.85 inc. VAT. P&P,
UH74 SWH and power meter switchable ¥ 25p. ;
HF, 2m 3 432MHz with remote head 2 b .

f15.39?anvnT P?.ﬁ’“.;g;‘,wmmp e o TS-120 Coax slide switch, 3 2ty YAESU
S0239s £6.75 inc. VAT. P&P

25 I'i= Fr208

=

2m Handheld.

| S E——— ; -
@ | . ] LCD display (with nightlight).

) %g memories.
SWR25: This ever-popular twin SWR and i or 50kHz Steps for Scanning
Power met 3.5-150MH DL-30 Dummy load 25W DC- | ety
£12.00 . VAT, PAP 50p ? | TEOMHz £6.35 inc. VAT, P&P Priority channel.

25p. i g i
HELICAL ANTENNAS | T-100 100W Dummy load DC- per £190
2m with BNC plis 500MHz £20.12 inc. vaT. P&aP  NEW PRICE :

m with PL259 plug ; 25p.
A o i i U 32 [ 7260 150w Dummy 1oad DC- T200 All MICROWAVE MODULES and DATONG

2m with AR240 screw a 500MHz £35.60 inc. VAT. P&P -
PP 25p 25p. £33.60 products available

480 EDGWARERUAD INSTANT H.P. (with Bank Card)  perg 2P for
01-723 5521 Tix: 298765 — B & P/EX. WELCOME of our range.
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M.J.AXSON BA GBWHG

Part 3 of this series investigated received signal
processing. In this, the penultimate part, we consider
colour SSTV techniques

Colour TV Principles

Having successfully brought the transmission and
reception of monochrome pictures within the reach of the
average amateur through the SSTV techniques already
discussed. the thoughts of the experimenters turned to
adding the further dimension of colour. Whilst conven-
tional fast-scan colour TV does involve some very com-
plex technology, which is almost certainly beyond the
resources of all but the most dedicated amateur, the un-
derlying principles are very simple, and depend on the way
in which the human eye perceives colour.

Like radio waves, light is an electromagnetic radiation,
albeit of a very much shorter wavelength, the visible spec-
trum lying between 4 x 1077 metres and 77 x 1077
metres approximately; variations in the wavelength
produce different sensations in the eye which correspond
to different colours (Table 5).

The retina of the eye has.two types of receptors known
as rods and cones because of their physical appearance,
and it is the cones that are concerned with colour vision.
There are three different types of cones, each sensitive to a
different part of the spectrum, which roughly correspond
to blue. green and red light (Fig. 19).

Fig. 19

Blue Green Red

Relative 4
response | -
of cones

TABLE 5

4Lx1077 5x1077 6x1077 7x1077
[WADSZ7] Wave length of light inmetres
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Wavelength

Colour of Light 10" metres
Violet 4.000-4-240
Blue 4.240-4-912
Green 4.912-5-750
Yellow 5.750-5-850
Orange 5.850-6-470
Red 6:470-7-000

All of the many different colours that the eye can per-
ceive are made up from varying proportions of these three
primary colours. Red and green produce yellow, blue and
green produce cyan, red and blue produce magenta whilst
all three produce white and obviously each on its own
produces blue, green and red. Varying levels of each
primary produce different intensities and tones of colour.

It follows that colour TV is possible if blue, green and
red pictures are transmitted separately and then recom-
bined at the receiver. This recombination process is carried
out by the colour picture tube, which is a very
sophisticated piece of apparatus, for it is virtually three
c.r.t.s in one.

There are three electron “guns”, each of which deals
with one of the primary colours. Instead of the phosphor
coating on the screen of the tube being a uniform layer, it
is broken up into numerous groups of phosphor dots, each
group being made up of three different phosphors, one of

Shadow mask
showing one

@ m
o o
c
? ®
=2
/i
—3
\l‘
b
[selgl=r)

Electron
guns
TV screen
Fig. 20 Group of 3 phosphor dots

which glows blue when energised by an electron beam,
whilst the other two glow green and red respectively.

Just behind the screen is a shadow-mask screen which is
perforated with minute holes, so arranged that the electron
beam from each “gun” will only strike the phosphor dots
associated with its own colour (Fig. 20). At the normal
viewing distance the eye (or more correctly, the brain) will
blend the light from adjacent dots. so that in an area where
all three are energised the screen appears white. Similarly,
if only the red and green guns are activated the result will
be interpreted by the brain as yellow, and so on for all the
different colours making up the whole picture.

At the transmitting end, the colour TV camera
separates the colours of the scene into the blue, green and
red components and passes each to a separate camera
tube (Fig. 21), and the resulting video signals are then
transmitted simultaneously on one carrier. Circuits in the
receiver separate the information into its component parts
which are then applied to the picture tube. Since for fast-
scan TV this process is carried out at a rate of 25 frames
per second and each frame is made up of 625 lines, it is
not surprising that the technology is complex. However,
Just as with monochrome, the adoption of SSTV standards
greatly simplifies matters.
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Light '—-bglue
ray reen
/\ / 62 s FRed
Beam filter Outputs
Lens splitters from
camera
Camera tubes
tubes
Fig. 21

SSTV Colour

There are a number of possible approaches, but the
easiest system both to understand and to set up requires
very little alteration to the basic monochrome equipment.

At the transmitting end three colour filters are provided
for the normal monochrome fast-scan camera, and the
scan-converter main memory size is increased so that it
can store three complete SSTV frames, i.e. 48K 4-bit
words.

If a red filter is placed over the camera lens, the
resulting video signal will contain the information relating
to the red portion of the scene. By keeping the digitised in-
formation in 4-bit words, 16 tones of red will be accom-
modated. This single frame information will be loaded into
the memory in 1/50 sec. The operation is then repeated
with a green filter over the lens and then finally with a blue
filter. If the filters are mounted on a colour filter wheel, the
whole operation can be performed very quickly (Fig. 22).

The video information can be output from the main
memory sequentially, exactly as for monochrome, only
now the transmission time will be three times as long, i.e.
216 secs., since three complete frames have to be sent to
form the whole picture.

It is important to realise that although the video infor-
mation is different. the form in which it is stored (16K
4-bit words) and transmitted (tones between 1:5 and
2-3 kHz) is exactly the same as for monochrome so the
circuits following the main memory are exactly the same.

Blue

L

\

\\N

7

Magenta Yellow

WADYZ1 Red
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Colour filter
(wheel

A-D 48k D-A SSTV
ch“'"‘"“ converter mfé-rll'l)il::try | converter[ |modulator T
WADS25

Fig. 22

At the receiving end the slow-fast scan converter also
has a 48K 4-bit capacity memory and the incoming SSTV
signals are stored in this and then made continually
available to the fast-scan monitor, which obviously must
be a colour TV set.

In the monochrome system, the output from the main
memory was used to modulate a u.h.f. carrier which was
then applied to the antenna socket of the TV. Since the
standard u.h.f. colour transmissions use a complicated
form of modulation to accommodate all the information in
the same bandwidth as that used for monochrome TV, it
will be found much simpler to output the red, green and
blue signals from the memory directly to the respective
electron guns on the picture tube. This does require some
modification to the colour TV set but it does simplify mat-
ters greatly (and does not prevent the TV set being used
for the reception of ordinary transmissions).

[WADSZ6)
Blue %L?ILOE“"
RX _'co:v-e?-ter— m{::-:!lnztry = COE\::_M f;r:den
Fig. 23

A lot of interesting work is being carried out in this area
at the present time and developments are rapid. One
fascinating fact that has emerged from subjective tests is
that it does not seem to be absolutely essential to transmit
the video information for a blue signal. The same results
can be obtained by just transmitting the red and green
signals and putting in an overall blue background at the
receiver by applying a d.c. bias to the blue electron gun.
This not only reduces the size of main memory required to
32K 4-bits, but also reduces the transmission time to a 2
frame period. i.e. 14-4 secs. '

This series was deliberately called “Introducing SSTV”
because books could be, and have been, written on the
subject—see the bibliography at the end of this article.
The intention has been to provide background information
so that when references to SSTV are heard over the air the
reader will at least know something about the subject.

Those who wish to actively participate are strongly ad-
vised to contact the British Amateur Television Club
(BATC) at 13 Church Street, Gainsborough, Lincolnshire,
and also to read the books mentioned in the bibliography.

It should be made clear that any holder of a Broadcast
Receiving Licence is entitled to set up a receiving station
for SSTV, but that if it is also intended to transmit SSTV
the operator should be a Licensed Radio Amateur.

Bibliography

Slow Scan Television Handbook (73 Magazine)—
obtainable from Short Wave Magazine, Publications
Department, 34 High Street, Welwyn, Herts. AL6 9EQ.
The Complete Handbook of Slow Scan TV—TAB
Books—obtainable from RSGB Publications (Sales), 35
Doughty Street, London, WCIN 2AE.
Amateur-Television Handbook—A CQ-TV publication—
obtainable from BATC, 13 Church Street, Gainsborough,
Lincs.

To be continued
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by Eric Dowdeswell G4AR

Reports to: Eric Dowdeswall G4AR
Silver Firs, Leatherhead Road,
Ashtead, Surrey KT21 2TW.

Logs by bands in alphabetical order.

Surprise! Surprise! Over 3800 candidates out
of a total of some 5600 were successful in
the May RAE. an unprecedented number.
Hopefully there are a fair number of CBers in
this total who have become bored with their
radio telephones and now want to get some
real satisfaction by moving into amateur
radio. They will not be disappointed.

The Home Office has intimated that it will
lake a good three months to get the new
licences issued. so it won't be long before it is
still issuing tickets when the following RAE
takes place!

Continuing the look at the superhet receiver
we can summarise the position by saying. first.
that the ability to reduce or eliminate inter-
ference from an adjacent channel is largely
determined by the first filter in the ifl. stages.
al a point where the signal level is still quite
low and before the main amplification. It is
quite wrong to think that the same result can
be achieved by trying audio filters at the end
of the receciver chain since overloading. and
consequent distortion. could already have oc-
curred in ecarlier stages.

Sccondly. we have second-channel selec-
tivity or the set’s ability to cut out the image
signal from a station that is operating on a fre-
yuency that is the oscillator frequency plus the
intermediate frequency (assuming the wanted
signal is at the oscillator frequency minus the
intermediate frequency. which is the usual
arrangement). Such an “image™ appears as in-
terference on a wanted signal or as an ap-
parently normal signal. The frequent cry from
readers that “so-and-so broadcast station is
operating in an amateur band and what is the
Home Office going to do about it™ typifies this
kind of interference which can only be blamed
on the receiver. In general it is due to the lack
of tuned circuits and selectivity before the
mixer stage.

All these remarks apply equally to the
modern triple-conversion receivers. usually in-
corporating frequency synthesisers and digital
readouts. The final i.l. is frequently around
465kHz so the same requirements for good
adjacent channel selectivity apply. The in-
troduction of two more oscillators and two
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more mixer stages makes the risk of spurious
signals generated inside the receiver a very
real one.

One of the oscillators will probably be on
IMHz. crystal controlled. from which har-
monics are generated and amplified as part of
the mixing process. Extremely efficient screen-
ing of these circuits is imperative if these
signals are not to be heard at IMHz intervals
throughout the tuning range of the receiver.
appearing as a beat note on any signal
operating on a whole number of megahertz.
This particularly applies to amateur signals on
the band edges 7. 14. 21. 28MHz ete.

Earlier sets using this method of triple con-
version were notorious for the spurii every
megahertz across the bands and soon lost
lfavour.

All Around

Philip Charlesworth G8SNG is busy
swotting at Cranwell and a bit annoyed that
he can’t get up any decent kind of antenna for
his SRX-30 but a simple job for 2m was ap-
proved. So it's a bit of wire across the room
and an a.L.u. Philip complains of BC stations
invading 15 and 20m but I suggest it is the old
image problem again!

Happy man is GeofT Potts (Ipswich) who
started on a 24-session RAE course last Oc-
tober and made the May RAE. He has a lot to
say about his tutors and I'd guess they were
amateurs themselves. Another to make the
grade was Simon Rodda BRS47534 (Pen-
zance) aged just 15 so congrats to you both.

Appeal from OAP Joe Teague of 40 Spittal
Hall Road. Berwick-on-Tweed who has just
acquired a Trio JR310 but lacks the crystal
for the 10m band and the 10AZ c.w. filter.
Can anyone help?

DX-land

Anne Edmondson (now BRS47285) of
Edinburgh has got the hang of her Realistic
DX200 receiver, with an indoor wire, finding
such as PYTWGI on 80m. EARJO, EK8R
(just Box 88 Moscow I'm afraid), HR3JJR,
7X4BL and 9G1AP/P all on 20m s.s.b. The
last one said to QSL via I0LCJ. Study con-
tinues long into the night for the RAE but the
least of her problems will be the code exam in
due course as Anne was at a marine radio
college for a while.

Basil Woodcock BRS44266 of Leeds also
has a JR310, with a 20m dipole and 40 metre-
long wire. He logged PJBUQ, HHON, VS6DD
and VQ9PD on 21MHz and JWS5NM,
JX2BZ, XBIOX, KG6RN,' XZ9A,
ST9WHN and YB2BJM on 14MHz. New-
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comer Stephen Pearson was jolly glad to
report his first VK. on 20m, with his BC348
and 20 metre-long wire plus ZB2BLRV
celebrating the Royal Wedding with a couple
of extra letters on his call. Stephen went on o
find 9HIEU. KA1JE. 6W8IA, VP2MCK and
VKTAZ.

John and Steven Goodier who, I thought,
had left this column on becoming G4KUC
and G4KUB respectively in Marple, Cheshire.
write to tell of some of the DX worked and
lost with their FT-101Z and rotary dipoles.
Worked on 15m c.w. was VPSAGY (PO Box
224, Port Stanley. Falkland Is). 8Q7AV on
s.s.b.. also C3IML. while others on c.w. in-
cluded KL7THT. VU2PAP, YB3MB. FRTBY.
On 20m c.w. CEOML was booked in but
VR6TC was lost, a good one was 7P8BY in
Lesotho but an HKO on San Andres also es-
caped.

Down in sunny Cornwall. Bill Rendell
(Truro) reports an autumn touch in the air
already and regales me with a report on the
daily confrontation of his dog and a couple of
local foxes in the garden! Briefly Bill finds
10m poor. 15m excellent and 20m often con-
gested with short skip rubbish. but 10m did
open to S. America late evenings sometimes.
He got CEOAE on Easter Is, C3IWW,
OJOAM on 20m. then J6LOU, KC4AAC on
Anvers Is where the temperature was |8°F
with a 60 knot wind!. YB2BJM (QSL 18YCP),
ZD8TC. and a new island for Bill in ZD9BU
on Gough Is, all on 15m. On 10m only report
is of GB2EL on the Eddystone lighthouse
celebrating the automation of the lighting
system! Reckon Bill could just about see that
QTH!

Len Stockwell in Grays. Essex has already
done part of the RAE and hopes to complete
the job in December. His FRG-7 with a tri-
bander G-whip antenna stuck to 15m mainly,
finding A7XD. C3INL. VQY9AA, VS5DD.
5Z4KM and 9K2DR. Also using an FRG-7,
plus a fan dipole for 10. 15 and 20m Bob Gib-
son of Wadhurst. E. Sussex. added the FRT-
7700 a.tu. to be pleasantly surprised at the
improvement caused by the elimination of
second-channel rubbish. TVI hash is also a
problem with Bob so could only recommend
he contact Dick Holman G2DYM (see ads.)
who has the answer to this particular trouble.
Nevertheless 15m produced 5Z4RL. 6WS8IH.
9Q5VT. AH6CH/KH3 alleged to be
on Johnston Is. EP2TY. HSIAMB.
OE8AJK/YK on the Golan Heights, plus
HHON and 4S7EP on 20m. the former seem-
ing to have stirred up a hornet’s nest!

Cards from MIC and ZD8RH delighted
David Warr of Weymouth who now has
logged 372 countries on all bands. Not bad for
a Trio YR59DS receiver with a G5RV an-
tenna aided by a ZL-special on 10m and a
trapped dipole. On 80m it was C3INC (QSL
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PAQOOM). with 20m coming up with EK8R.
CO7AM. DU4YF. FYTAN. DF900/IW,
and PZBAR. Some excellent catches on 15m
included FOOFB (QSL WB6GFJ). HHON.
JTOWA. STOAS. TLEDC (QSL FGEWM).
VP8QP. WIMAT/SV5. 8P6AOR and
9X50wW.

First contribution from Rhys Thomas of
Bridgend. Mid-Glamorgan. on his R-1000
receiver. 30 metre-long wire and a.t.u. plus
audio filters. included CIILM and CE3GN
on 80m. 8P6HX. HP1XBO. C5AAP on 20m
ending with VP2MDG. CE4MT and HH2A
on 15m. What happened to HHON OM?
Seems we have weaned Rhys from the BC
bands for good! Accompanied by G3VRY
Jon Kempster BRS45205 of Berkhamsted.
Herts. went to the RSGB rally and thoroughly
enjoved himsell. Back on the FRG-7 with
multiple dipoles to a common feeder or a 20
metre-long wire Jon got FMTAV. XT2AW.
FOCH/FC. CSOOF. 5Z4PR. VPS8AHS on
Adelaide Is. YX5WP and ED3SEIP who said
QSL EASBW but Jon didnt get the QTH. all
on [4MHz. then on 21MHz VS3KF.
YM2DW. ZF6XC. HIBGG. KAIFCQ/6WS.
VP2ZMCK. 9Y4VU and D4CBC.

Philip Morris (Swansea) has trouble with
stability on his CRI00 but helped with a
G3RV antenna system he copped HC8KA on
the Galapagos Is. JTOWA (QSL OK IDWA).
VQYQA. HSIAMH. XZYA. ZD7SS and
S83H. all on 20m. The 15m band produced
YX50W. VS5DD and BQ7BF (QSL
JATITE). Dave Coggins has an FRG-7700
vet still needed o add an FRT-7700 a.t.u. and
now “all cross-modulation has disappeared™
he reports from Knutsford. Cheshire so it
meant he was able to copy something on all
bands. like EL2AV. XT2AW. ZDSTC and
9X5PP on 28MHz: VU2TF. FOOFB and a
goody in WHS8AAJ in US Samoa. all on
21MHz: AH6AY. CEOAE. FO8DH. FP8XX
and old stand-by VR6TC on Pitcairn. on
14MHz. while active TMHz brought forth
CP6ID. HIBPGG. plus KAIHCF and
HK3YH on cw.. OESAJK/YK. XT2AW.
YBOTD. CW loggings on Top Band included
EZ5WAB.OZ7YY. UK2RDX and UT5AB.

Several readers have “discovered™ the
W3DZZ or trapped dipole that gives coverage
from 10 1o 80m with just a pair of traps and
low impedance feeder obviating the need for
an a.tu. I have used one for a while with my
KW2000 using coaxial feeder but the s.w.r.
was always a bit high especially on 20m. Dick
Holman G2DYM. mentioned previously.
suggested using 33 metres of flat twin 72 ohm
feeder which produced an excellent s.w.r. on
.all bands and an increase of two “S™ points
generally. The odd feeder length seems to
result in low standing waves at the station end
on a majority ol bands.

Back to the mail and P. Johnson (near
Grimsby) who reports for the first time won-
dering whether his HF3 trapped vertical an-
tenna needs ground plane wires. or radials.
They are not essential for receiving but highly
desirable on transmitting where a low s.w.r. is
the target. Radials of sav 20 metres length
would probably increase signal strength on the
low frequency bands but such a vertical
usually infers that the listener hasn’t much
horizontal space! Given such radials the
height of the HF5 above ground is not so im-
portant. Anyway the SRX-30 brought in
KL7Y. OJOAM. ZD7SE (QSL KAIDR).
J22AP, VQYEL. 7Q2AZ. 6WBAR. SN9ACO
and IM2MY for the 20m band.

From Halstead. Essex. Matthew Phillips
BRS47458 says he has just crossed the line
from BC bands to the amateur frequencies
with much joy. His rather ancient HRO MX
is a bit poor on s.s.b. on the 10 and 15m bands
but a voltage regulator like the VR 150 ought
to cure that trouble. Separating the r.f. and i.f.
gain circuits can also help considerably with
independent controls. I still have a soft spot
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for the old HRO and dream one day of finding
one brand new in its crate! Anyway. DX
came in from EA8YO. DUIRNA. FM7PX.
J73PP. KG4J. OHOAM. VP2V], VP2AZG.
SN6ENU, 9M6MB on 2IMHz: CT2DK.
FG7BU. FR7CE. HR1JSH. J73PP. J88AQ.
MIIPA. SV5FQ in the Dodecanese Is.
VP2AZG. VP9HS and VR6TC on 14MHz.
all s.5.b. of course.

Still more. if you're still with me! Unusual
report from G3OUC. Pat Painting of New-
bury. Berks. who tells me of his mobile opera-
tions using the 10m band and a 40W
transceiver in his Ford Escort with DX like
4X6DS. A4XGC. C3IINL. EC6BT.
HG3KGU. I4TEC. UA9CFC. ZSICS and
ZSIES. Not bad. eh? But amazingly enough
the antenna is just a loaded whip only 460mm
high! Stephen Bowler of Wakefield is also
BRS46105 and possesses an R-1000 plus
HF5 wvertical to catch such as TI2LLL.
VPSAGX. HHON. HZITA/TA1 said to be
Prince Aziz in Istanbul. and EK8R on
14MHz. Switching to 21MHz we find ZETJV.
XT2MG. 9M2BB. 5R8AL. PA2WLE/3A
who wants cards to PA3JARM. plus VP8ZR
with QSLs to G3KTJ.

Such activity! Thought you all went to
sleep or on holiday this time of year!

Club Time

Bournemouth RS. First and third Fridays
in the Conference Room at the Coach House
Motel. Tricketts Cross. Ferndown. around
7.30. via the private entrance at the rear if you
wish to avoid the bars! Sec Glenn Lloyd
GB8GTB. 49 Kingston Road. Poole. Dorset or
Poole 83093 can help with details of latest fix-
lures.

Liverpool & District ARS. Perhaps not too
late to tell you about the RAE class now in full
swing and run by G4CVZ. Members only.
naturally enough. so that’s an incentive to join
but R. Simmons G3PNS. 62 Daneville Road.
L’pool L4 9RG is sec and will fill you in.

Univ. College of N. Wales ARS.
Lunchtimes Ipm in Room 261 at the School
of Eng. Science. Dean Street. Bangor with Oct
15 devoted to a discussion on policy on con-
tests while the 23rd is dealing with DF trials in
the Menai Straits. Licensed bods are par-
ticularly welcomed from among the students.
threatened with full details and a pint from
Simon Brown GW4ELI at the school.

Silverthorn RC. Every Friday 7.30 at Fri-
day Hill House. Simmons Lane. Chingford.
London E4 with hon sec C.J. Hoare G4AJA
around to introduce new members o the gang.
Or write to him at 41 Lynton Road.
Chingford. London E4 9EA or risk 5p on 01-
529 2282. The owner of the farm where the
club has an annual camp managed to gel one
of the members to build him a pre-amp for a
very old valved amplifier. according to club
mag Spurious!

North Bristol ARC. Club reports it is now
full up! Don’t know why this item should go in
but I'd like to think it's due to the past pub-
vicity in PW! Still. if you are really very keen
I'm sure they'd stretch a point. W.E. Bidmead
G4EUV. 4 Pine Grove. Northville. Bristol
BS7 OSL is the contact.

SE Kent (YMCA) ARC. At the YMCA,
Leybourne Road. Dover. every Wed 7.30 with
the Oct 7 gathering concentrating on s.w.l.
matters. Oct 14 will deal with WX lorecasting.
“My view of amateur radio™ by GILCK is on
the 21st and a slide show is promised for the
28th. Plus. advance notice of a visit by RSGB
GM David Evans G3IOUF on Nov 25, Club
now has very respectable total of 150 mem-
bers with club president Ken Crouch GBKEN
being recently elected as Regional Rep
(Region 8) of the RSGB. Morse classes for
beginners and advanced types are held on
Mondays and Weds. Try A.R.F. Moore
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G3VSU. 168 Lewisham Road. River. Dover
or Kearsney (03047) 2738.

Horsham ARC. Graham Garden G4LJR
has copped the job of PRO to the club which
meets the first Thursday of the month at the
Guide Hall. Denne Road. Horsham. for an
8pm start. ltems range from a junk sale in Oc-
tober to a talk on marine satellite communica-
tion in November. Contact Graham at 8
Belinus  Drive. Billingshurst. Sussex or try
(0403 81) 3657.

Ise Valley ARC. Hope I've got that right!
Sccond Tuesdays 7.30 at the Working Men's
Club. Finedon St.. Burton Latimer. Northants.
where the sec is A.J. Fuller GEWTQ of 2 The
Crescent. Burton Latimer. NN 15 5NQ or B-L
5586.

Maidenhead & District ARC. CQ Elec-
tronics will be putting on a show on Oct 20 at
7.45 at the Red Cross Hall. The Crescent.
M’head. where the club meets first and third
Tuesdays. and be warned ol a junk sale on
Nov 5. Wouldn't be surprised il some of the
junk finished up on the bonfire! Have a word
or ring John Patrick G3ITWG. Bedford Lodge.
Camden Place. Bourne End. Bucks or (06285)
25275, Ah. yes. must mention old mate Pat
Hawker G3VA who chats on direct conver-
sion receivers on Nov 17: not to be missed.

Farnborough & District RS. Plenty of
notice of a visit from PW's v.h.I[. columnist
Ron Ham on Oct 28. Sorry. no more info on
news sheet on meeting place. ete.. so ring Ivor
G4BJQ on Farnborough 43036 or you can
annoy the club’s awards manager Mike Hear-
sey GBATK at Haleyon. Lawday Link. Upper
Hale. Farnham. Surrey being the only full
QTH given!

Halifax & District ARS. The club. one of
the oldest in the country. has now been refor-
med. sorry re-formed. after a break of some
12 years with Alan Sayles G4LEC. 70 Dean
Lanc. Sowerby Bridge. Halifax as secretary.
The newly-elected committee decided that the
Halifax Constitutional Club. Highficld House.
Parkinson Lanc. King Cross. HTax should be
the new QTH at 7.30 on the lirst Tuesday of
the month and all interested in any aspect of
amateur radio are cordially invited to get
along there.

Sutton & Cheam RS. Mecets at both the
Sutton College of Liberal Arts. Cheam Road.
Sutton. and at the Banstead Institute. High
Road. Banstead. Surrey. so contact G. Brind
G4CMU. 26 Grange Mcadow. Banstead for
details of what's going on and where. In the
meantime | can say that the meeting on Fri-
day Oct Y is at the College at 7.30 and on the
30th at the Institute when it's junk sale time.
Could mention that member Colin, G4CWH.
happens to be the bod responsible for the
design. construction and installation of the h.f.
beacons on the forthcoming UOSAT (Univer-
sity of Surrey Satellite). In his spare time he
has taken his finals for a degree in electronics
at the University.

Edgware & District RS. Hon Sec Howard
Drury  G4HMD (39 Wemborough Road.
Stanmore. Middx) is scheduled to chat on
QRP operating on Oct 22 at the Watling
Community Centre. 145 Orange Hill. Burnt
Oak. Edgware. where meetings are held on the
second and fourth Thursdays at 8pm. Or you
can ring him on 01 952 6462. Plotting the
polar pattern of the club’s 2m 8-element beam
seems 1o have [rightened all concerned. bear-
ing not a great deal of resemblance to the ex-
pected results!

Barking Radio & Electronics Soc. A nice
choice of visiting times like Monday for the
constructional types. Tuesday for the code.
operating night on Wednesday. and Thursday
for the socially minded. from 7 to 10pm. at the
Woestbury Rec Centre. Westbury School. Rip-
ple Road. Barking. Essex. It's also a pleasure
to report that the club magazine Carrier
results from the efforts of joint editors
Christine GBWEN and Helen. More from
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Alan Summers G8JZN. 80 Lyndhurst Gar-
dens. Barking.

Wakefield & District RS. It's operating
night on Oct 6 for club station G3WRS with
home-brew gear taking the stage on the 20th.
Note that it's pie and peas at the Rose &
Crown Inn at Methley on Nov 3. Yum. yum'
So. i's “alternate Tuesdays” {ugh') work it
out from the 6th and 20th. in Room 2.
Holmfield House. Denby Dale Road.
Wakefield at 7.30 but I'm assured members
can be found in the downstairs bar from open-
ing time on! Contact is Rick G4BLT. |
Wavell Garth, Sandal Magna. Wakefield or
Wield 255515.

Cheltenham AR Assoc. Interesting article
in club mag CARA News on u.h.f. signal com
biners and splitters is noteworthy for excellent
reproduction of the diagrams. frequently a
failing in other newsletters. Meetings at The
Old Bakery. Chester Walk. Clarence Street.
Cheltenham with Oct 16 being designated nat-
ter night and special event on 30th is coach
trip to the Donington Park do. Grant
Cratchley G4IL1. 47 Golden Miller Road.
Cheltenham is sec and awaiting your en-
quiries.

Wirral ARS. First and third Weds al 7.45.
Sports Centre. Grange Road West,
Birkenhead. Excellent newsletter tells of a
special demo of amateur equipment from club
station GANWR on Oct 7 while new members
will welcome the AGM on the 2Ist and a
chance to meet evervone. Special note: Frank
Smith G3YGL demonstrates his latest com-
puter on Nov I8 More from PRO who is
Gordon Lee G3UJX. 30 Manor Drive. Upton.
which is also 677 1518.

South Dorset RS. Anvone interested in any
aspect of amateur radio most welcome first
and third Tuesdays. 7.30pm. at the Civilian
Mess. Army Bridging Camp. Camp Road.
Wyke Regis. Weymouth, Dorset. Hon sec is
Richard Cridland G3ZGP. 13 Clarendon
Avenue, Redlands. Weymouth or Upwey
2893.

Fareham & District ARC. Room 12,
Portchester Community Centre. at 7.30pm on
Wednesdays. Typically Oct 7 sees G4FJO
dealing with MPUs and RTTY. with audio
filters the subject of G8VOI on the 14th. Mak-
ing bits for a 10GHz rig occupies GRHND on
the 28th so you can see that there is plenty go-
ing on. Brian Davey G4ITG. 31 Somervell
Drive. Farcham. Hants. can amplify on
Farecham 234904 if you so wish.

Braintree ARS. Monthly communication
Barscom is another fine effort and. unusually.
includes details of other local clubs. So it's
first and third Mondays. around 7.45pm. al
the Braintree Community Centre. Victoria
Street, B'tree. next to the bus station. First
meeting is generally of an informal nature with
a lecture at the second. Feature of October is
the constructional contest offering a trophy
and cash prizes. on the 21st. Janet Storey of
33 Redwood Close. Witham. Essex. will
gladly give you any information you want on
the club and its activities.

Southdown ARS. A pleasure to read their
newsletter with all revelant info on meetings
and committee bods on the very first page. all
very handy for yours truly. Other editors
please note! First Monday. 7.30pm. Chaseley
Home for the Disabled. Southcliff,
Eastbourne. E. Sussex. with secretarv R. E.
Holtham G4EKS in attendance to welcome
new members. or you can find him at 2 Ben-
bow Avenue. Eastbourne. or E'bourne 32777.
Had a good laugh at feature in newsletter en-
titled Uzu in Ammeland with entries like
“Jaits™ — mysterious primitive tribe from the
dark zone. serfs of the Klarsays! And
“Ripita™ - god of all Jaits!

Southgate RC. Last one over the fence this
month with news of great changes in club
QTH and meeting times. Now it's the second
Thursday of the month at 7.30pm at St
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Thomas Church Hall. Prince George Avenue.
Oakwood. London N14. October’s meeting.
that's on the 8th. concentrates on RTTY mat-
ters with the Nov gathering deciding on who
lias won the GAQM constructional trophy this
year. Publicity Officer is Stuart Lindell
G41EH. 73 Oid Park Ridings. London N21
2ER but potential newcomers 1o club mem
bership should try V. Austin GAMCD. on 01
360 3832 in the lirst instance.

Don’t forget. all info by the I15th of the
month. How about an ecarly New Year's
Resolution”? Every club member to enrol a
local CBer into the club!

Broadcast

Band DX

by Charles Molloy GBBUS

Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PRB 3JG.

D Xers who have not tried the medium waves
before may be surprised to learn that it is
possible 1o listen to domestic broadcasting in
Canada and the United States. The maritime
provinees of Canada are no farther away from
us than the Eastern Mediterranean. and it is
only because of the large number of high-
power European broadcasters. which mask
the weaker North Americans. that they are
not more conspicuous on the band. For-
tunately. by 2300 there is some reduction in
Luropean QRM. though this will not help till
we go on to winter time on October 25. This
lull continues until about 0300, when broad-
casting in Eastern Europe starts up for the
day. This is the period in which to look for
North American DX. best resulls being ob-
tained after midnight.

North American DX

Radio waves from North America do not
travel along the carth’s surface on their jour
ney to Europe but go up into the ionosphere.
from where they are bent back to carth at a
point some 2000km away. where they bounce
back into the ionosphere again. At least two
such “hops™ are required before the signal
reaches the UK and consequently reception is
rather variable. Slow fading is a characteristic
ol DX on this path. caused by signals coming
from slightly different angles falling in and out
ol step with each other at the receiver.
Nothing at all may be heard lor a number of
sueeessive nights and then suddenly the path
is open. Perseverance is the quality required of
the medium wave DXer.

Where to find the DX

Locate Brussels on 927kHz and wait until
that station signs off and the carrier is
switched olT. which should have happened by
2300. Now tune up in frequency slightly to
Y30k Hz and listen for a minute or lwo in case
there is lading. IT conditions are lavourable
you should hear CJYQ located at St John's in
Newloundland. CIYQ is the station callsign
which is used frequently. either complete or in
an abbreviated form such as “Q Radio™.
Local time in Newfoundland is 31 hours
behind GMT (UTC). which is a further aid to
identilication.
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I you manage to hear CJYQ then tune up
the band past the European channels 936kHz
and 945kHz to 950kHz. where you' may hear
CHER in Sydney. Nova Scotia. Local time
for this station is 4 hours back, Now try for
CBM in Montreal. which is on 940kHz. It is
weaker than the other two but has been com-
ing in well recently. The time zone in Montreal
is GMT =3 hours. I you have been successful
up to now. have a look for WBZ in Boston on
1030kHz. WNEW in New York on 1130kHz
and CIGO in Port Hawkesbury. Nova Scotia
on 1410kHz.

You will have noticed that the frequencies
ol these stations are multiples of 10kHz. i.e.
the last digit is a zero and the channel spacing
is 10kHz. This 1s a great help to the DXer.
since the channel spacing in Europe is 9kHz,
and consequently there are places in the band
where North American channels lie in between
two European channels. c.g. CBM on 940 is
between  European channels 936kHz and
945kHz. which leaves it relatively clear of
QRM.

Station ldentification

Itis casy to identify North Americans since
the majority of those likely to be heard in the
UK broadcast in English. and all of them are
allocated callsigns. like radio amateurs. which
they are obliged to use as they identify.
Callsigns in Canada start with the letter C.
those with three letters belonging to the Cana-
dian Broadcasting Corporation. and those
with four letters to commercial stations. In the
United States the prefix is W for stations to
the cast of the Mississippi (with a few excep-
tions). while K is used to the west. All broad-
casting in the United States is commercial.

THITTIIT

QSL card from St John's

St Pierre and Miquelon

There is one oddity. for want of a better
word, in this area. This is the 20kW broad-
caster on the “odd"™ channel of 1375kHz.
which is located in the French possession of St
Pierre et Miquelon. These islands lie a few
miles south of Newfoundland and are used as
a headquarters by the French fishing feet off
the Grand Banks. Listen on European channel
1377kHz to Lille which carries the France-
Cultur programme. If there is a 2kHz
heterodyne then it will be caused by Radio St
Pierre on 1375kHz. This is a good pointer to
conditions on the North American path. Now
wait until Lille goes off for the night. which
usually happens at 2300. and you should then
hear Radio St Pierre. Programming is in
French and the station does QSL to a report
in English which should go to B.P. 1227,
97500 St Pierre et Miquelon. Radio St Pierre
is the only broadcaster in this French colony
in North America. St Pierre et Miquelon is
considered to be a separate DX country and
the only way you will log it is on the medium
waves or on [.m.

71



Vintage Receivers

Old timer George Rose (Waltham Cross)
first started DXing in 1934 using a Lissen 4-
valve receiver in a “cathedral” type cabinet.
This receiver had a screened grid r.f. stage. a
leaky grid detector. and L. and power output
stages. With this rig he managed to pull in
WCAU in Philadelphia. WBT in Charlotte.
North Carolina, and the kW WIOD in
Miami. All three are still on the air. WCAU is
on 1210kHz and WBT is on 1110kHz and
both are logged regularly by DXers in the
UK. WIOD is on 610kHz. but [ doubt if
anyone hears it these davs on account of
QRM.

George now uses a much-modified CR 100
ex-WD receiver. He changed all the paper
decoupling capacitors. which is a good thing
to do if you can lay your hands on suitable
replacements. Old paper capacitors are prone
to leakage and not only do they cause an un-
necessary drain on the h.t.. they also fail to
decouple properly. which can lead to in-
stability and poor performance generally. 1t is
casy to test for leakage. Unsolder the “hot”
end of the capacitor and connect it to the
negative lead of a voltmeter. Tap the positive
lead from the voltmeter onto the h.t. line
making sure the range is suitable for the h.t.
voltage. The needle should give a kick and
return to zero. If there is no kick. or if the
meter gives a steady reading. then the
capacitor is faulty.

Readers’ Letters

Information about possible reception of
BBC Radio on the long waves (200kHz) in
south Portugal is requested by R. V., Moore of
Appleton in Cheshire. One rather obvious
snag is the 600kW Moroccan station on
209k Hz. which might well swamp the BBC on
200kHz. Information about the reception of
the BBC abroad is obtainable from the BBC
Engineering Information Department. whose
address is Broadcasting House. London W 1A
IAA. They publish a booklet called Receiving
English Language Programmes in Europe, for
which there is no charge.
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Sweden Calling DXers

An Amstrad m.w./L.w./f.m. stereo tuner is
in use by Ted Jones (Woking). who wonders
what sort of antenna could be used with it for
m.w. DXing. A stereo tuner. in order to
provide good quality audio. must have a wide
bandwidth. This inevitably means it will have
poor selectivity and consequently such a
receiver is not really suitable for picking out
DX on the crowded medium wave band.

Broadcasts Heard

Reader lan Galpin of Poole reports hearing
an English language broadcast from Radio
Algiers from 2000 to 2030 on a frequency of
254kHz on the long waves. His receiver is a
Grundig RR400 which was used with its

12

Your Comments Please

This month On The Air is
printed in a smaller type face
than usual. That way we can fit
more into PW, but, of course, it's
not so easy to read.

Please let us know whether
you think that we should make
the change permanent.

telescopic antenna. lan also picked up Sweden
Calling DXers on 1179kHz on the medium
waves (254m) at 1830, He savs that this
English language DX programme is devoted
almost entirely o information on  station
schedules. and copies of the seript for the
programme are  obtainable from Radio
Sweden. S-105 10 Stockholm. Sweden.
SWCDX is on the air every Tuesday and can
be heard at 2315 as well as at 1843,

Broadcarst

Bands

by Charles Molloy GBBUS ™

Reports: as for medium wave DX,
but please keep separate.

An article in a DX bulletin caught my eye
recently. The author felt that short wave DX
ing is a lot less fun than it used 1o be. He
guoted the case with which the listener can
locate a station using digital readout. the
reluctance of major broadcasters to QSL. the

demise of certain DX programmes. the use of

relay stations and so on. as reasons Lo back up
this view. There is something in it when vou
think of the international broadcast bands.
though the change has produced. as a com
pensation. the new pastime ol short wave
programme listening. With a modern receiver
and telescopic antenna you can casily listen to
entertainment from around the globe. There is
still DX to be found on these bands if vou
look for it. but anvone with a nostalgia lor the
less sophisticated days of broadcasting should
turn to the Tropical Bands. Here the situation
is entirely different. There is little international
broadcasting. few high power stations. no
relay stations, reception reports are still ap
propriate. and station identification is still a
problem at times. ¢ven with digital readout. In
short. if vou are looking for a challenge then
try the tropical bands.

Tropical Band DXing

Domestic broadeasters in many parts of the
world use the medium waves but in tropical
regions the high level of noise created by thun-
derstorms led to the use of frequencies be-
tween 2MHz and 6MHz instead. An added
advantage of using these frequencies is the
larger arca covered by quite low power. which
is useful in sparsely populated regions.

There are three bands where broadcasting
is exclusive to the tropics plus China. Albania.
USSR and RSA. The principal one for DXing
is 60 metres which extends from 4.75MHz to
5-06MHz. There is also 90 metres (3-2MHz
to 3-4MHz) where DXing is more difficult
and 120 metres (2-3MHz to 2:5MHz) which
is probably the most difficult band there is.
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Many DXers have never heard a single station
on 120m. There is also 75 metres. which is a
shared band. the portion 3-9MHz to
393MH2 being used by Indonesia. China and
India for domestic broadcasting.

Propagation

There are similarities and differences be-
tween the mediom waves and the tropical
bands. The difference is interesting. On the
medium waves the service area is covered by
low angle radiation and the ground wave.
while DXing is principally by the E layer in
the ionosphere. In the tropical bands the ser
vice area is usually covered by high-angle
radiation and refraction from the E or F layer
while DXing is by the F layer. The reasons lor
the dilferent angles ol radiation are com
plicated and are to do with reduction of fading
in the service arcas. but so far as DXing is
concerned. you need a path of darkness be-
tween transmitter and receiver on both the
medium waves and the tropical bands before
vou will hear anvthing. No use listening on the
tropical bands in the middle of the day for you
won't hear anything. unless of course yvou live
in the tropics!

What can be Heard?

At this time of the year listen for the Pacific
and  Australia at 2000, Indonesia until the
1630 sign off. India at 1800, East Africa dur-
ing the late alternoon, Central Africa late af’
ternoon/evening. West Alrica in the evening.
South Alrica during the evening and night.
Latin - America from 2200 throughout the
nmight. Listen for Fujian in China on
2.3MHz: Korscong, India on 3-333: Zim
babwe 3-396: Radio Nepal 3-4235: Indonesia
3-905: India 3-925: ELWA in Liberia 4-763:
R. Bolivar., Venezuela 4-77: Jakarta. In-
donesia 4-774: Radio Lesotho 4-8MHz:
Kenva 4-804: Bukavu Zaire 4-839: Radio

Tigruipeine, 0.0 Monduras, 0.4, Apas a8 Tel &2 7084

La Voz Evangelica (4-82MHz) from
Paul McKee

Colosal. Colombia 4.945: R. Santa Fe.
Colombia 4-965: Ecos del Torbes. Venczuela
4-98: Bangui in the Central African Republic
5-035: Tanzania 5-03: Singapore 5-052MHz.

A complete listing of stations heard on
these bands is published annually by the
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REMEMBER: When you deal with SMC you get: —
The SMC 2-year guarantee on Yaesu. The speedy free Securicor service. Pow E R U N ITS
The security of dealing direct with the largest authorised importer.
The spacious, very well equipped, ably staffed test and service facility. R U 1 20406 £ 1 5
The knowledge that we carry tens of thousands of pounds of spare parts. 4 amps const. 6 amps surge « 13.8V.
Our discreet “instant” H.P. Our personal export documentation scheme. Low ripple. Post £1.50.

Our in-person, or over the ‘phone, time saving credit card acceptance.

Our honest advice and evaluation of part exchange equipments’ worth. R s 1 2081 0 £30

Our deep interest and knowledge in most facets of our common hobby. 8 amps const, 10/11 surge & 13-8V.
AND DO NOT FORGET THE FREE FINANCE SCHEME Full foldback etc. Post £1.50.

Give us a ring for full details (subject to clearance and a minimum of £100 in-

voice) we will help you to enjoy new regular priced Yaesu, Gem Quad, Ascot, ss 1 22 535 £99
SMCHS, CDE, Hy Gain, Stolle, Channel Master, SMC, Hansen, MFJ, KLM, 25 amps const. 35 surge « 13-8V.
Mirage, and Hi-Mound — Tomorrow! (You pay only The Cash Price!!!). Foldback, short circuit proof etc. Post £2.00.

FT202R : FT404R
£109 y £179

1W. 6 chnl, : i . 3W. 8 chnl,
! 70 cms

2m - 3
Handheld Handheld

FT207R
£175

AW, 2m
124 kHz
0:15-30MHz General Coverage Receiver. Synthesized
AM/SSB/CW/FM (Memory Version £389) FT208R IN STOCK

FT290R IN STOCK

FT480R £359

2m, Synthesized. 25, 124, 1kHz steps FM 70cm, Synthesized. 100, 25, TkHz steps FM.

0.5-30MHz General Coverage Receiver. 230V
ac. 12V dc, - Battery pack. AM/SSB TkHz, 100, 10Hz steps SSB, 10W PEP. 1kHz, 100, 10Hz steps SSB, 10W PEP

* FT9020E . * FTI012DAM £585
FT1IN STOCKIII  FT9020 X * FT101ZAM E515 + FT101ZDFM £599

FT707 £529 FT902DM £799 FT101ZFM £529

10-30{1'\, 10QW PEP,SSB, AM, CW. Variable IF lQ—_iEGm. SSB, CW, AM, FM, Deluxe 10-160m, SSB, CW, Digital, Variable
Bandwidth. Digital. 8 Bander.(10W model £455 Digital, Kayer, fan, variable bandwidth etc. IF width (FM or AM, Digital or Analogue).

4/ PRICES INCLUDE VAT @ 15% _ff FREE SECURICOR DELIVERY ’9" 2YEAR IMPORTER WARRANTY

<> SOUTH MIDLANDS COMMUNICATIONS LIMITED

S. M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: “'Aerial” Southampton

S.M.C. Agents
33ZUL S!ougndga (03843) 5917 LEEDS CHESTERFIELD WOODHALL SPA
GMBGEC Edinburgh (031665) 2420 S.M.C. (Leeds) BRANCH S.M.C. (Jack Tweedy) LTD S.M.C. (Jack Tweedy) LTD
a:gmvg";:'ﬂsdor: 512!41;!'?2 Ig;ﬂ&ﬁﬁ I(‘:EEDQI:N CHESTERFIELD, WOODHALL-SPA,
G olin Thomas, GIPSM Roger Baines, G3YBO Jock Tweedy, GIZY
v 3W3TMP Pontybodkin {035287! Bd&.l'.‘iZﬂ 257 Otley Road, 102 High Straet, 3 150 Horn:a:!le Road,
I IED avaey 080 S 6E Loods 18. vorkshire. New Whittington, Chestarfiold. Woodhall Spa, Lincolnshire
= ersey Loods (0532) 782326 Chesterfield (0246) 453340 Wuodhall S 10526) 52793
G4EQS Redcar (0642) 480808 9-5.30 Monday-Saturday 9-5 Tuesday-Saturday : Tu at |+ appointmants)
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Photo Acoustics Ltd BUDGET

MICRO COMMUNICATIONS DIVISION ACGOUNY

WE ARE AUTHORISED DEALERS FOR:-

AUTHORISED

Ealcom,

TR-7730 FT-707 1C-251 MULTI-750E

H.F. Transceivers 2 Metre & ?0 cms RECEIVERS ACCESSORIES

Trio TSB30S £726.57 (4.50, leom IC251E... £4ss 00 (4.50) = Trio R1000 £305.90 (4.50) | 5amp PSU Bermec......

Trio TS530S 561.20 (4.50, lcom 1C290 4.5 Lowe SRX 30D....ccccmrvsmeerrssrns £195.00 (4.50)

Trio TS1305 547.40 (4.50 leom IC25E ... Yaesu FRG7700. . 9.00 (4.50)

Trio TS130V £450.80 (4.50 JEOMY C2E .omveenimimsssinssiiissiess Yaesu FRG7700 9.00 {4.50)

Yaesu FT9020 .£799.00 (4.50 Yaesu FT290R. SX200N, 264.50 (4.50)

Yaesu FT10120 .£599.00 {4.50 Yaesu FT708R, ... R517 Airband Receiver... .. £49.45 [1.00)

Yaesu FT707.., ; .00 (4,50 Yaesu FT4B0R, . y CB-Airband £14.95(1.00] | SP300 1.8-500 Mhz
Yaesu FT780R. .. AERIALS SP400 130-500 Mhz

2 Metre & 70 cms FDK M700EX .. J.BEAM CNA 1001 Auto ATU.

Trio TS770E... i FOK M7S0E.. CUSHCRAFT SW110A SWR/Powe

Trio TR2000. AZDEN PCS3000 el i AVANTI CNE20A Twin Pointer S

Trio TR7730 STANDARD C58 £239 {4.50) HOXIN LAR VHF Omni Match

Trio TR2300 STANDARD C78 - £219,00 (4.50] HOKUSHIN LAR HF Omni Match

HES mgggg G-WHIP FULL RANGE OF M AVE MODULES

—24 HOUR ANSWERPHONE CREDITCHARGE PART EXCHANGE —
w.4 58 HIGH STREET, NEWPORT PAGNELL, BUCKS.
TEL: 0908 610625

communicATION CenTRe || | PACKER COMMUNICATIONS

OF THENORTH IMPROVE YOUR VSWAR,

The largest range of communications equipment POWER OUT AND

available in the North. Full range of receivers, e RECEIVED SIGNALS with
transceivers, antennas, power supplies, meters etc. ("} :_,'\' an ATU_ 145 antenna tun-
We are the only official TRIO stockists in the North | .t o v;?relf:':;”;fd‘]u'lf;
West. Full range of equipment on display. Guaranteed ‘_..,,;’ 1981. £19.95

after sales service. ==
We can offer a full range of receiver from the SR9 2m
£46.00 to the Drake R7 at £989.

We shall be stocking a range of top quality CB equip- 2 METRE WAVEMETER

ment when available. REMEMBER You need a (}
MK Il MULTITUNER. In 1977 we introduced our wavemeter to comply with
latest design in antenna tuners. This has now been ex- the conditions of your . g
ported to over 75 countries gnd repommended on licence. Our WM-2 keeps \
Overseas World Broadcasts including HCJB. Will you legal. £22.45
match practically any antenna to most receivers.
: TV1? we think that our UL-8 high pass filter is the
£35.00ic vararost best you can buy, but why not judge for yourself? For
Part Exchanges welcome. Second hand lists daily. Ham and CB use. £6.85
Send S.A.E. for details of any equipment. For a full list of all our filters please send a S.A.E.
HP terms. Access/Barclaycard facilities. .
OpEI"I 6 days a week. 24 Hour Mail Order Service. If you're HOLIDAYING IN THE LAKE DISTRICT, why not rent a rig
from us. We are now the officially appointed YAESU agents for the Lake
Phone 0942-676790. District and we stock the fabulous new FT 208R and the FT 290. Now
you can hire or buy a hand portable while you enjoy the beauty of Cum-
bria.
STEPHENSJAMESLTD. | Unita, S
47 WARRINGTON ROAD, E Station Industrial Estate, (————
LEIGH. LANCS.WN7 3EA. | Coniston, Cumbria. VIsA

Phone:— 09664 678. ——
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Danish SW Clubs International who will sup-
ply copies of this 28-page English language
booklet to non-members. Send 8 IRCs to the
DSWCI. Fiskernes Vej 6. DK-2670. Greve
Strand. Denmark and ask for the 9th edition
of the Tropical Bands Survey.

OSL Cards

My comments in the September issue about
QSL cards brought some useful information
from Michael Thornton of Romford. In just
over two vears he has received QSL cards
from broadcasting stations in over 50 different
countries. After a slow start he decided to aug-
ment the reception report with details of his
QTH and listening and he sent a picture
postcard of a London scene in his letter. The
results were interesting, for as well as QSLs he
received letters. pamphlets. magazines,
badges. car stickers, flags. pennants. and
language lessons from a number of countries
including Bolivia. India. Brasil and Korea.

Radio New Zealand 15.485MHz
{Rhys Thomas)

Michael mentions the Radio Netherlands
courses for DXers which are available for the
asking and he recommends their Spanish
vocabulary which is helpful when reporting to
Latin America. He reckons that many Latin
Americans throw away reception reports in
English and that International Reply Coupons
(IRCs) are unknown in this part of the world.
hence the success with the more personal ap-
proach. From Michael’s log comes a selection
of stations that have QSLed recently in-
cluding: Radio Zimbabwe which was heard on
3:396MHz (90m) at 1730: Radio Singapore
on 5-052MHz (60m) at 2230: Santo Domingo
on |1-7MHz (25m) at 2330: Haiti 11-835 at
2230: Brasil 15-28MHz (19m) at 2000 and
Colombia in Spanish on 15-355MHz at 0300.

An alternative to IRCs are unused postage
stamps of the country concerned. These are
obtainable from stamp dealers and even if you
are unsure how many to send. the gesture will
be appreciated.
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Readers’ Letters

Has anyone any suggestions for improving
the performance of the National Panasonic
DR 2800 receiver? Reader C. R. D. Croney,
Hastings Lodge. St Matthias Road. Hastings
CH.CH. Barbados. W.I. would like to hear
from any reader with suggestions as he is dis-
satisfied with his model. Radio West. 2015
South Escondido Boulevard, Escondido. CA
92025. USA supply a kit to upgrade the selec-
tivity of this receiver which involves changing
the iLf. filters. Reader D. Goodman (North
Walsham) is very pleased with his receiver
which is a Vega Spidola 250. He thinks it is
very good value for money and he runs it from
the mains supply instead of batteries. He
picked up Japan using the telescopic antenna
(band not mentioned).

Broadcasts Heard

A nice log of tropical band DX comes from
Paul McKee (Belfast) who heard Radio Lara
in Venezuela on 4.8MHz at 0355;: HRVC La
Voz Evangelica in Honduras on 4.82MHz at
0430: Radio Reloj in Costa Rica 4.832
at 0437: Radio Sutatenza. Colombia
5.095/0237: Radio Rural in Brasil
4-765/0330: R. Zaracuay in Ecuador
3.39/0211: Ecos del Torbes 4-98/0248:
SABC. South Africa 4-835/2100. Details of
antenna and receiver unfortunately not given.

A Realistic DX200 and 3-metre-long in-
door antenna pulled in Radio RSA on
26-25MHz in the 11m band. ELWA Liberia
12-35 (25m) at 0723, and Baghdad 9-85MHz
in the 31m band at 2239. for Adrian Mann of
Kinloss. Yes. Radio Luxemburg does transmit
on the 49m band. It is on 6:09MHz:

In reply to G. F. Roberts (London), the sta
tion you were listening to is not a broadeasting
station. Sorry | cannot identify it for you as it
is illegal in the UK to listen to such stations.

From Merseyside comes a report from Neil
Cummings who used his Realistic DX 100 and
10-metre-long wire to pull in Radio Australia

The Voice of Nigeria 4-99MHz
(Rhys Thomas)

on 9.77TMHz at 1715, Radio Japan
15-305/2200. and the Voice of Nigeria
11.6/1730. T. E. Flint (Skelmersdale) uses his
SX-200 with a fm. tape antenna and he
picked up the Voice of America (Greenville.
USA) on 26:04MHz on the Ilm band at
1500. Finally. Rhys Thomas (Bridgend)
thanks all those who answered his request lor
information about audio notch filters (August
issuc). He sends two QSL cards received
recently Irom Radio New Zealand on
15-485MH7z heard at 0730 and the Voice of
Nigeria 4-99MHz heard at 0440. The receiver
is a R-1000 used with an 8-metre-long random
wire antenna.
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by Ron Ham BRS15744

Reports to: Ron Ham BRS15744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

When the active sun causes aurora and a spell
ol fine weather opens the v.h.Il. bands. it means
there is DX about. Add this to the sporadic-E
season and that means work and no play lor
my readers. who usually get the most out of
such circumstances.

Solar

One of our optical observers, Ted Waring
(Fig. 2) of Bristol. counted 50 sunspots on
July 22, 112 on the 26th. 75 on the 29th, 52
on August 1. 42 on the 11th and 45 on the
I3th. so | was not surprised when 1 received
auroral reports for July 25, Both Cmdr Henry
Hatfield, Scvenoaks and | recorded individual
bursts ol solar radio noise. at 136 and
143MHz respectively. on July 24, 27, 28, 29
and August 1. 7. 8§ and 16, and noise storms
on July 22, 23, 25, 26 and August 7. 8. 9. 10.
16, 18. 19 and 20.

Aurora

“On July 25. 1 found the whole of Band 1
and part of 88-108MHz was crowded with
crazy signals™. writes Henrik Nykvist from
Sweden. This is typical aurora Henrik. and
although Lee Roberts, Walsall. has vel to in-
stall an external 2m beam he did hear a local
amateur working DLs. ONs and PEs and
another working YU via aurora. During the
alternoon. Ted Waring heard the Crow-
borough beacon GB3SX. and GW4BLE call
ing CQ. on 10m via the aurora and George
Grzebieniak who also listened on 10m heard
GM3FM and GMSMBP.

The 10m Band

During the 31 days from July 21 to August
20. 1 received signals from the International
Beacon Project stations in Bahrain A9XC on
10 days. Cyprus 5B4CY on 14 days. Ger-
many DLOIGI on 13 days. Hungary
HG2BHA on |1 days. Norway LASTEN on
4 days and Adelaide VK3WI around 0900 on
August 19 and 20. Although Ted Waring's
beacon log is similar to mine. he also heard
signals from the German beacon DKOTE on
11 days and the South African beacons
ZS6DN and ZS6PW on 12 and 8 days
respectively,  Beacon reports  are always
welcome to support the observations of Ted
and mysell. Although the band has been
generally poor throughout this period. 1 did
hear signals [rom VK between 0800 and 0900
on July 28 and August 4. 6. 9. 15. 17 and 18.

RTTY

Between July 21 and August 20 | copied 60
RTTY signals on the 20m band. spread over
15 countries: DJ. EA. F. HBY. I. K. OE. OH.
OK. ON. OZ. SM. VK. W and Y3. Among
the highlights were a two-way QSO between
EABAAY and OZICRL at 1007 on August
16. and my first Australian signal. VK258G
working ON at 0810 on August 13. Time per-
mitting 1 could copy many more QSOs with

75



Fig. 1: Atmospheric pressure July 29-31 recorded by the author

my MM2000 converter. for instance there was
an RTTY contest on August 15 and in a mat-
ter of a few minutes | copied signals from five
stations in three countries.

Sporadic-E

During the sporadic-E disturbances on July
21. 24, 29 and August 6. 8. 9. 12. 13. 15, 16
and 18. I received strong signals from 29, 13,
16. 14, 3. 21, 10, 6. 13. 8 and 20. East Euro-
pean [.m. broadcast stations respectively be-
tween 66 and 73MHz. Similar results were
achieved on several days by Harold Brodribb,
St Leonards-on-Sea. with his RL85 com-
munications receiver.

Tropospheric

After a spell of fine weather the atmo-
spheric pressure began a gradual fall from
30-35in (1027mb) at noon on July 27 to
30-2in (1022mb) at noon on the 30th. It then
fell rapidly to 29-9in (1012mb) on the 31st
and true to form. a tropospheric opening ac-
companied the fall (Fig. 1).

I first noticed a lift at midday oo July 27
when signals from the Bristol Channel
repeater GB3IBC (R6) opened the squelch on
my FDK TMS356B receiver. By 0900 on the
28th. mobiles working through both the Bir-
mingham GB3BM (R35) and Bristol Channel
repeaters were pounding in and did so in vary-
ing degrees throughout the 29th. Early on the
30th. T heard GEWEG in Sutton Coldfield
work Les Sawford GAAPD in Portsmouth via
the North Kent repeater GB3K N (R4), and by
midnight the repeater network was in chaos.
At 2305 a Bristol station called a PE via
GB3KN and G6APD/M worked ONIAIT.
Around 0845 on the 31st another PE worked
via KN to a station in Derby who said that
KN was swamping his local repeater GB3IHH.
Buxton. also on R4.

Later. | heard that someone had worked
2m stations in Czechoslovakia. Germany and
Yugoslavia on the key as did Alan Baker
G4GNX. Newhaven, who made. contact with
ON7QK. DL9DAK and DK6XY. Around
0100. Alan heard OK IMBS calling on s.s.b.
but could not penetrate the pile-up to work
him. However at 0150 Alan made a 59+ s.s.b.
contact with OK IKHY/P. and at 0240 had a

Your Comments Please

This month On the Air is prin-
ted in a smaller type face than
usual. That way we can fit more
into PW, but, of course, it's not
so easy to read.

Please let us know whether
you think that we should make
the change permanent.

76

cw./s.s.b. cross mode QSO with DK7RC.
almost on the Czechoslovakian border. Dur-
ing the 29th and 31st. Lee Roberts heard sta-
tions from many parts of the UK working
through GB3BM. ONs working through
GB3CF and a very strong German in QSO
with a station in Lichfield. Arthur Dorsett
G8YLH. Dogmersfield. Hants. stayed up
overnight and was rewarded by making con-
tact with 10 OKs. an OZ and 3Y Germans.
adding 30 new QRA squares to his score.

Between July 27 and August 3 George
Grzebieniak heard 2m signals from the Chan-
nel Islands. Denmark. Germany. Holland and
the Isle of Man. and on the 30th John Cooper
GENGO. Cowfold. worked a French station
on the ltalian border. 26 West Germans in-
cluding two in Berlin, five OKs. 10 East Ger-
mans and also heard two from Poland.

Band I

As expected. Band 11 did not escape the dis-
turbance and around 0915 on July 25 and
1930 on the 26th John Williams, Cheltenham.
heard Spanish stations between 97 and
Y8MHz as well as a marked increase in the
general strength of the BBC stations. Over in
Cork. John Desmond noted the atmospheric
pressure was 30-d4in (1029mb) and decided to
go DXing. For the first time he logged five
BBC Radio 2 stations. two Radio 3 and three
Radio 4. from transmitters at least 150 miles
away. At 1030 on July 31. John Williams
again heard strong broadcast signals from
Spain between Y1 and Y2MHz. and during the
evenings of July 27. 29 and August 3 Simon
Hamer, Presteigne. heard strong signals from
broadeast stations in Belgium. France. Ger
many. and from BBC Local Radios London.
Solent. and ILR Capital. LBC and Thames
Valley.

Harold Brodribb noted adjacent channel in
terference between 87 and 100MHz on the
31st and counted 12 French stations at 1320
on August 5. and 17 French and 5 editions of
BBC Radios 2. 3. and 4 on the | Ith. all with a
loft dipole. George Grzebieniak. using a Trio
KT5500 [m. tuner and an indoor dipole.
reccived broadcast signals from Brest. Caen
and Lille. and Nicholas Brown, Rugby. with
his Sony STR-232L and an indoor dipole.
received strong signals from  Belgium and
West Germany on July 31.

Station Testing

My thanks to D. C. Heale RS46909
(Bolton). Simon Hamer. Robert Stafford
(Jersey) and Nicholas Wythe, Folkestone.
who between them told me in great detail that
the BRT test transmission on 10IMHz, to
which I referred in my September column.
started some months previously on a lower
frequency bul as there were some complaints
from other broadcasters they are now trying
I0IMHz for a v.h.f. service. in English. to
the UK.
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News Items

On Sunday July 26. Gerry and Margaret
Brownlow were operating GIWMU/P from
the Chalk Pits Muscum. Amberley. Sussex. on
the h.f. bands. and although conditions were
generally poor and they only worked a few
Scandinavians, they did make contact with the
Belgian delegate to the recent Brighton IARU
conference who  was using the call-sign
FOCK/A while on holiday in the Oleron Isles.
Les Sawford GOAPD/P set up a station near
the Brownlows and entertained museum
visitors. especially a Scout troop. by making
several local contacts on v.h.f. with his Icom
255E and 7/8 gutter-mount antenna from
his car.

R
£

Fig. 2: Ted Waring with his home-
brew reflective telescope

Among the museum visitors was Violet
Bryan G4ESR [rom Alton. accompanied by
her two guide dogs. Cindy and Sheba and her
son Chris. G4EHG. At home Violel uses a
Trio 1208 and a trap dipole for the h.f. bands.
and a Trio 7500 and a Hustler colinear an-
tenna for 2m. and although she loves working
on the 10m band Violet is often heard on the
Hampshire repeater GB3SN (R3). especially
during the winter months when she assists
Harry Childs G310W. by transmitting some
ol the severe road condition warnings which
he prepares. Violet. the XYL of the late
Arnold Bryan G2CAJ. lived with amateur
radio for 235 years. sometimes winding coils
for Arnold. listening on a CR 100 communica-
tions receiver and entertaining amateurs who
visited them from overseas. In the early 1970s.
she passed an oral RAE 10 become GEHRD.
and her first QSO on 2m was with Frances
Wooley GILWY. of RAIBC. For some time
Violet was President of the UK (Southern)
FM Group and as an ex-WREN she is now a
member of the RNARS and has operated
from the station on HMS Belfast (GB3RN or
G4HMS). Violet is also a member of the
Belfast Group. RAIBC and a DX member of
the YLRL of the USA. A number of amateurs
have made her life easier by installing a large
magnifying glass in front of her digital
readout. a device to give her a pip tone every
250kHz and a Braille dial for her 120S. “This
is the true spirit of amateur radio.” Violet said.
“something 1 really believe in™.

I am always pleased to meel readers at the
museum on Sundays. On August 2. Tony
Reynolds from Gillingham told me that he
now has a Yaesu FRG-7000 receiver and a
long wire antenna. and after many years he
still enjoys listening on all bands to both
amateur and commercial stations.

On the Yth. John Chinn G8HSH.
Middleton-on-Sea. Sussex. was looking at the
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G

BITION

WHAT?

The NEW Leicester Amateur
Radio Exhibition. That’s what.

VWHERE?

The Granby Halls, “as usual;’ but
with improved facilities including
new catering arrangements,
easier car parking and quicker
admission. That’s where.

WHEN?

Friday, Saturday, Sunday, 23, 24,
25 Octobei 1981, 10am-6pm Fri/Sat,
10am-5pm Sun. That’s when.

WHO?

At this independent show you
will find some of the best-known
retailers in the country. You will
also find many specialist traders
not previously invited to partici-
pate at Leicester. This way you'll
have a real chance of finding the
rig you want—at a keen price too—
and also some of those awkward
bits and pieces youre always
looking for and can never track
down.That’s who youll see there.

ADMISSION: £1

Refundable by certain exhibitors against purchases over £30.

BRING-AND-BUY/TALK-IN on 2m and 70cm.

Both organised by the Leicester Radio Society.
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NORTHERN COMMUNICATIONS

AMATEUR * COMMERCIAL * MARINE

AND NOW FOR
SOMETHING REALLY NEW!

3

Send \

for \

details
—12V DC earth 15 x 19 x 5 cms.
144-146 MHz or Mobile bracket
VHF Marine. + Int speaker inc.

A VHF monitor receiver with VFO plus 12 optional
scanning channels for £46.00 inc. VAT.
Crystals £2.25 each. Carriage free.

NORCONE 512 (66-512 MHz)

It’s here! A no compromise, precision made full 16
element discone antenna made in Britain. Stan-
dard 50239 connector, with cover. Supplied with 1"
diameter, 30" mounting support mast and complete

instructions.
An ideal partner for the SX200N “Bearcat”

and other scanning receivers. It may also be used
for transmission and in particular where antenna
space is limited.

Full coverage of 70.144 432MHz Amateur bands
plus Aircraft, Marine and Commercial bands.

£25.95 pp.£1.75

MEK-1. In line vertical mounting kit for 1" to 2" mast.
£2.45 pp.£075
MK-2.

Chimney lashing kit, including hardware and lashing wire. £2.95 p.p. £1.00
CK-1. Low loss coaxial cable kit, 10 metres, with connectors and fixing clips.

£3.75 pp.£075
ZL-12 COMPACT YAGI

13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design.
Hundreds of this award winning antenna already in use. Send for details.

£28.75p.61.75
ZL-8 SUPER COMPACT YAGI

9db qain, super compact 2 metre Yagi. 6'0" boom, lightweight rugged design.
Ideal for limited spaces and portable operation. Send for details.

£17.95 {175
SX200N HOT NEWS!

Scanning Receiver NEW MODEL!
New model of this superb unit now with:
Plug in modules — for easy service.
Increased AF Output — for better reception.
Improved Image Rejection — to cut out unwanted signals_
Increased Selectivity — to cut out adjacent channels.

Plus many more interesting features.

SPECIAL OFFER!

SX200N - Norcone 512. Complete inc. VAT, and delivery.

BEARCAT 220FBE (AM/FM)

New U.K. specifications with AM capability on all
ranges.

Built in PSU or 12V operation.

Superior BEARCAT selectivity

. @ Superior BEARCAT performance.

B ONLY £259 inc.vat.

Carriage £1.50
SPECIAL OFFER!

BEARCAT 220FB +Norcone 512.
Complete inc VAT and delivery £280

STANDARD C78 UHF PORTABLE

Amazing new 70 cms Transceiver. Send for details. £209.00
Prices include VAT @ 15%

299-303, Claremount Road, Halifax HX3 6AW,
West Yorkshire. G3UGF.
.‘\

Tues-Sat. 9.45am-5.30pm.
Telephone (0422) 40792.

24 hour Ansafone Service.

As ravlewed in this issue.

IJHEI'ICY ran e

£264.00 inc. VAT
Carriage £1.50

£285.00

BARCLAYCARD

LISTEN TO THE WORLD

WITH A
RECEIVER

Best Selection
LOWEST
PRICES

CEIV (®atronics

MEDIUM WAVE/SHORT WAVE

Trio R-1000 is a high class general coverage receiver covering 30 bands between 200kHz and
JOMH:z with a PLL synthesiser. Both digital display readout (1kHz resolution) and analog dis-
play (10kHz resolution) are provided for easy and accurate tuning. The R-1000 alse includes a
quartz digital clock with timer, three IF filters, RF ATT and tone control, etc. 10 ensure the best
receiving conditions for each mode 240V AC/12V DC supply. Catronics Price £305.

AIRBAND (VHF)

Signal R517 porable, fully tuneable 118 to
143MHz with pravision for 3 crystals (extra)
1.8uV  sensitivity. Fine Tuning control,
Telescopic aerial. £49

Lowe AP12 portable 12 crystal controlled
channels, rechargeable batteries & charger in-
cluded. Micro-computer tuning. 0.5V sen-
sitivity £89 + crystals £2.80 oa.

MARINE/AMATEUR (VHF)

| . DAIWA SR11 - fully tuneable coverage
Search SRY - fully tuneable coverage - provi plus 6 channel scanning facility giving
sion for 11 erystals. Fine tuning and Squelch tune/scan/manual modes ol operation.
controls, 12Vdc supply. | !

Variable slgh 112V d pol 7
EXCELLENT VALUE otonly £46 peindoo st i 2L

Belcom AMR217B - automatically scans up Lowe DS10 portable, 10 crysial controlled
o 7 crystal © lled Is with ¢ channels ically scanned.
for 10 additional  fixed c'mrlnt_'ls Rechargeable batteries & charger included.

240Vac 12Vde supply. Incl 8 channels. £120 Telescopic aerial £75 + crystals £2.80 ea.

S YNTHESISED SCA N A!RIMAR!NE ETC—

- The ultimate scanner for 32,000 channels covering 26-88. 108-1B0
380 5\4MH1 AM and FM, 16 memory channels. 2 speed scan, 3 squelch modes + Digital
Clock display. Listen to 10m-70cm Amateur, Aircraft, and Marine Bands 240V a.c/12V d.c
supply. New varsion with improved filters etc. ALL FOR ONLY £264.50

Bearcat 220FB - fully synthesised Scanner
covering 66-BB, 144-174,420-512MHz FM
plus 118-136MHz airband. 240Vac/12Vde

Regency K100 - fully synthesised to search
30-50. 144.174_440-512MHz + 10 selec-
table scan channels. 240V ac/12V dc.

supply. Catronics Price £258 SPECIAL OFFER: ONLY £170

Additional crystals for above receivers: Airband & Marine. £2 80: Amateur, F2.50
All prices include VAT but add carriage: Mains receivers, £5.50; others £1.50,
EASY TERMS available, Access and Barclaycards welcome

ics L1° COMMUNICATIONS HOUSE
atron (Dept. 181) 20 WALLINGTON SQUARE,
WALLINGTON, SURREY, SM6 8RG.
Tel. 01-669 6700 (9 a.m. to 5.30 p.m. Sat 12.45 p.m.) Closed lunch 12.45-1.45
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THELATEST SOMMERKAMP — FRG 7700 COMMUNI-
CATION RECEIVER. 150kHz - 30MHz multimode, digital
frequency readout, 12 programmable memaories,
variable bandwith, built-in clock/timer. Price £389.00.
FT207 SYNTHESIZED 2 METRE TRANSCEIVER. 144 -
148MHz in 12% kHz steps, 4 memaories. Inc. case and
nicad charger special at £159.00inc. VAT,
BEARCAT 220FB RECEIVER £239.00.
SPECIALS: 2 METRE TS280 50 Watt MOBILE TRANS-
CEIVER. Fully Synt. at only £159.00inc. VAT. Special,
TS280 10 Watt version £129.00inc. VAT, Special.

FT480R MULTIMODE MOBILE BASE £349.00inc. VAT,
NEW — FT780R 70cms MULTIMODE £399.00inc. VAT.
NEW NEW — BRAND NEW FROM SOMMERKAMP the
all-mode 2m portable FT-290. So many features @ 10
memories ® Memory scan ® 2VFOs @ Band scan @
Clarifier ® FM/LSB/USB/CW @ LCD readout @ Real
S-meter ® Priority channel ® 2.5W out.
Our price £229.00inc. VAT
NEW — H.F. FT277ZD Mk Il
SOMMERKAMP H.F. RIGS. FT2770 ( = FT 101 with extras) AM version £649.00, FM
version E679.00. FT307( = FT107 with extras) Price on application, FT767( = FT707
with extras) £679.
PART EXCHANGE your old gear and get a good deal.
ROTATORS, ANTENNAS, GENUINE SOMMERKAMP SWR BRIDGES AND 12VOLT
POWER SUPPLIES.
All prices include VAT. Barclaycard and Access welcome.
H.P. terms available. Prices may change without notice. S.A.E. for details.

YOUR SOMMERKAMP
IMPORTER.

1, Railm;a_y Road, Bléckburn. Lancs.Telephone: 51842.
(Telephone Evenings: Bolton 592929 G4GHE).
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components on display and said how much he
enjoyed building his 70cm equipment from a
Wood and Douglas kit. John also has a TS-
700G. a 40W Modular Electronics linear am-
plifier. a colinear array for 2m, an 8 over 8
Yagi and a colinear for 70cm. and is normally
heard operating through the Brighton and
Hampshire repeaters.

Congratulations to 73-year-old Len Bridges
who passed the RAE in May. having attended
the first RAE course at the local Meirionedd
College under the tutorship of Maurice Fowler
GW3IGKZ. Len is a member of the Meirion
ARS and has been playing about with
“wireless™ since the end of WW 1.

Congratulations also to 12-year-old Lee
Roberts from Walsall. who also passed the
May RAE with two credits. Lee's 13th birth-
day present was a Yaesu FT-480R and he is
looking forward to next July when he can start
transmitting. At present he is studying Morse
and hopes to get his G4 licence ready for his
14th birthday.

The UK Horizontal FM Group are holding
a contest on October 18 for licensed amateurs
and s.w.l.s. In addition to the normal scores. a
bonus of 20 points will be awarded for con-
tacting or hearing any of: GBUAV, YLH.
WIF. PVH. KBQ. PMT. WQN. WZX.
F6FLB and PDOKER. An s.a.e. to Arthur
Dorsett.  Dogmersfield Park. Dogmersfield.
Hants. will secure full details.

A new v.hf. enthusiast is |5-yvear-old Jon
Kempster [rom Berkhamsted. Herts. who uses

a Datong DC 144/28 2m converter in front ol

his Yaesu FRG-7 receiver. So far Jon is using
vertical and horizontal dipoles but intends to
construct a “ZL Special™.

Congratulations to George Grzebicniak.
London. who also passed the May RAE with

a credit and is now polishing up his Morse -

ready for a G4 licence.

Members of the South West Herts UHF
Group are building a beacon for 3cm and a
beacon/repeater for 23cm and are willing to
attend club meetings and give talks about
these projects. The group is affiliated to the
RSGB and are the Repeater Working Group
representatives for South East England. In
quiries to Trevor Groves G4KUJ. 62 The
Crescent. Abbots Langley. Watford, Herts.
WD3 0DS.

by Ron Ham BRS15744

Reports: as for VHF Bands,
but please keep saparate.

One notable difference between a sporadic-E
and a tropospheric disturbance is the number
of signals which appear on similar TV fre-
quencies at the same time. It's not uncommon,
during an extensive sporadic-E. to see strong
pictures  from several different countries
rapidly changing places on the screem. Often.
the only positive identification within this mix-
ture is a brief glimpse of a familiar caption.
test card or word.

Sporadic-E

Around 0830 on July 21. I watched the end
of a children’s film and the “Tele Polska' cap-
tion on Channel R1 49-75MHz, followed by
part of a programme about police dogs, and
by 0925. test cards from MTV-1 Budapest
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and TVP NTD Poland were very strong.
Later at 1802. 1 saw the captions “TV
Reklam™ = Tele Journal™ and “Hung EXPO™.
and George Grzebieniak RS 41733. London,
received pictures from Hungary on Ch. Rl
and Yugoslavia on Ch. R2. with just an indoor
dipole. Another mixture of pictures appeared
on Ch. R1 at midday on the 24th, and at 1345
a picture of a yacht preceded the “PRAHA™
caption for Czechoslovakia. At midday on the
27th. 1 watched a cartoon film on Ch. R with
“"MOCKBA™ at the end and at 1336 a test
card from Poland.

Another sporadic-E disturbance began dur-
ing the afternoon of the 29th. and at 1650 1
received a strong colour test card from TV
Sverige and at 1708 a clock appeared showing
1808 with “Hemliga Armien™ scribed under-
neath. Still in that direction. I received very
strong test cards. often in colour, from Norge
Steigen at 1315 on the 31st and Norge Melhus
at 0848 on August 16.

Al 2100 on July 26. John Desmond, Cork.
Ireland. watched a bullfight [rom RTVE Spain
on his monochrome receiver with a dipole, cut
for 50MHz. 2.5 metres above the ground at
his QTH only 9 metres a.s.l. John also
received pictures from Denmark and Sweden
around 1000 on the 31st. “The summer of
1981 is my second E-skip season and I must
say thal it has been very exciting™ writes
Henrik Nykvist, Kungsbacka. Sweden. who
uses a DUX 1016 receiver and a Philips LDL
1000 video recorder. fed by two stacked
50MHz Yagis. In addition to being a TV and
v.hul. DXer. Henrik writes the v.h.f. column in
the Swedish DX-Magazine Fading, and says
he would be pleased to have reports about ac-
tivity outside of Sweden (Gardskullavagen la,
S-434 00. Kungsbacka). During the sporadic-
E disturbances on July 24. Henrik received
test cards from **Grunten’ and
“Saarliandischer Rundfunk™ on Ch. E2
48.25MHz.

Between July 18 and August 6, David Ap-
pleyard, Uppsala. Sweden. received test cards
from Budapest. Grunten. ltaly. Saarl
Rundfunk. Switzerland. USSR and
Yugoslavia in Band 1. and at 1043 on August
6 the very strong signal from Budapest was
frequently overpowering Sweden’s TV on
Ch. E2. During his observations. David saw
an historic play. a magazine programme with
the presenter scated next to a huge flowering
pot plant. a pop group with a saxophonist.
“Dnevnik™ news. the German news
programme “Heute”. a cartoon film about a
snail and the “TV-REKLAM™ advertising
caption. On August 9. Fraser Lees, near
Ringmer. Sussex. using a home-brew Band
I/111 and JVC 3040 UKC receivers fed by a
4-clement Fuba beam for Band 1 and an
8-clement Fuba Yagi for Band 111, received
pictures from Poland and the USSR and a
mixture of pictures between ORF-FS1 Austria
and RTVE Spain.

I see from the Band I log of Mike Evans
that he received pictures from Austria. Por-
tugal. Italy (Fig. 1) and Spain on August 8
and 9 with a Plustron TVRSD recciver at his
QTH in London.

Mike is one of the founder members of the
DX/TV-RX Group. 185 Fleet St. London
EC4A 2HS. and says that since their name
appeared in PW they have received letters
from enthusiasts in Barbados and South
Africa. During the period August 9 to 12, T.
Ampi, another group member in London.
received test cards and pictures, in Band I.
from stations in Austria, Italy. Poland.
Hungary. Spain. Norge Melhus, Switzerland

(often in colour), USSR and Yugoslavia. At
1915 on July 26, Brian Renforth watched The
New Avengers on RTVE and snips from The
Benny Hill Show, Laurel and Hardy and
Soap, and on August 5 he saw a programme
about pottery from CST Czechoslovakia. At
2100 on the 6th Brian received strong pictures
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from Sweden and watched Tinker Tailor
Soldier Spy with sub-titles. test cards from
Czechoslovakia and Hungary on the 7th and
perfect pictures from Poland of Anglia TV's
Survival programme about whales.

Harold Brodribb watched a Mickey Mouse
cartoon, caught a glimpse of the Hungarian
clock and the caption “TV HIRADO™ on
Ch. R1 around 1720 on July 21. Harold saw
another cartoon film, the word “MAGYAR™
and a news reader around 1730 on August 9.
and a conjurer. the word “SPORTKA™ and a
countryside scene as the background to a
clock early on the 10th. and later received test
cards from Austria. Czechoslovakia and
Poland. Between July 15 and August 15,
Andrew Rogers, Bristol, received Band I pic-
tures from Austria, Czechoslovakia, Hungary,
Italy. Portugal. Russia and Sweden. “All this
with a 3-element wideband antenna. a Teleng
up-converter and an ancient HMV receiver at
a total outlay of £62" wrote Andrew. sending
a detailed log of how the signals came and
went during each event. At 1600 on July 20,
Andrew watched an episode of The Secret
Army on BBC2 Ch. 64 and later, via sporadic-
E. waltched another episode on Swedish TV
with sub-titles.

One thing 1 found fascinating around 1800
on August 16 was to see the athletics meeting
from Zagreb on Ch. R1 and the same pictures
being carried by the IBA on our normal w.h.f.
system. At 0820 on August 5. a clock ap-
peared on Ch. R1 showing 1120, and during a
more extensive disturbance at 0910 on the 6th,
I received test cards from the USSR on Ch.
R1 and Poland on Ch. R2 59.25MHz. plus
co-channel interference. At 0815 on the 8th, |
watched an advert for Air India in cartoon
form. a caption from Czechoslovakian TV
and the words “Divakov™ and “ABC". From
0807 on the Yth. 1 watched part of a medical
film about sick children with a YL presenter
introducing different items such as examina-
tions, operations and chiropody. Later from
1715 there was a cartoon film prominent
among the mixture of pictures on Ch. R1. the
Russian news programme “BPEMR™ with a
male reader and at 1830 the caption “Polska
Program TP1™ appeared followed by sport.
with a male presenter introducing such items
as athletics. football and yachting. This was
followed by a weather chart showing the
general situation ranging from the UK across
Europe to the Italian end of the Mediterranean
sea, and just before the event faded out a clock
appeared at 1902 showing 2002. Another
clock appeared at 1800 on the 10th showing
2100 followed by the Russian news and strong
pictures from TP1 Poland.

Like the rest of us, Nicholas Brown, Rugby,
cnjoyed the 1981 sporadic-E season and judg-
ing from the two photographs he sent (Figs. 2
& 3) the up-converter in front of his National
Panasonic receiver is working very well. For
all you camera buffs. Nicholas says that he
uses an iris-type shutter for his TV pics and
not a focal plane.

During a massive Band 1 disturbance be-
tween 1900 and 2230 on August 18. I received
strong pictures, sometimes in colour, from
Poland and the USSR with, at times, co-
channel interference from other stations.

Tropospheric

At 1335 on July 30. 1 received a strong test
card from BRT-UTU | Belgium on Ch. E10,
a news bulletin with YL reader on Ch. Ell,
and at 2310 a caption from the German
station ARD-ZDF was followed by a
programme list for the 3Ist, then at 2314 their
closedown clock showed 0014, At this point 1
was just settling down to a good DX session
when the electricity supply went off for about
three hours. By 0900 Band I1I was wide open
and as I tuned my JVC 3060 between Chs. ES
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Fig. 7: Received by
Norman Reynolds

and 12 1 found strong test cards from PTT
NED-1. NDR-I. WDR-1 and WDRI TVII.
During another tropospheric opening on
August 3 and 4. T received strong pictures
from the IBA transmitter at Lichfield on Ch. 8
and a test card from RTBF-1 on Ch. E§ and a
warning from the IBA on their w.h.[. channels
about “atmospheric interference”™. On July
30/31. T. Ampi enjoyed the good conditions
and received pictures from a variety of Ger
man stations on about a dozen spots between
Chs. 30 and 58. During the u.h.f, opening on
August 5/6 he received pictures from east and
west Germany and Holland and in his letter.
T. Ampi tells me how pleased he is with his
new antenna system (Fig. 4).

In Chippenham. Brian Renforth received
patterns on Ch. 42 from a French station on
July 27 and pictures from Channel TV on the
28th. A massive improvement on the 30th™
wrote Brian. who received pictures from
Anglia TV on Ch. 41 and heard Southern
TV's announcer warn viewers about the
prevailing interference. In view of this. Brian
set his alarm for 0730 and was pleased that he
did. because when he got up on the 31st he
received very strong signals from Belgium.
Holland and Germany and at 0930 he saw the
Thames-IBA caption periodically blocked out
by a German news programme on Ch. 23,
Brian also received the Anglia-IBA caption
followed by a picture of “The Anglia Knight™
on Ch. 41 and said: “The Mendip Ch. 64 sta-
tion was totally shattered by the Dutch test
card PTT-NED2."
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Fig.5

A similar story came from Simon Hamer,
Presteigne. who watched Thames news on Ch.
23 on July 28 and around midnight on the
30th he received pictures from the London
IBA station at Crystal Palace. and Anglia
from Sandy Heath on Ch. 24. Between 1655
and 1755 the BBC gave a warning about the
interference and Simon watched BBC-East on
Ch. 31 with a YL announcer saying: “This is
BBC | for the eastern counties™, then came the
programme Look East in full colour. George
Grzebieniak also did well on August 3 when.
with an indoor dipole. he received pictures
from the IBA stations Anglia and Southern
and from Germany on Ch. 32 and Holland on
Chs. 29, 31,46 and 52.

During the morning of July 31, Nicholas
Brown. using a National Panasonic TR
1401G. a Jostvkit pre-amp and a Wolsey
Colour King antenna. received pictures from
Belgium on Ch. 28. France on Chs. 21 and 39.
Germany on Ch. 48. Holland on Chs. 27. 29
and 32. and Tyne Tees on Ch. 29. Paul
Drinkwater, Sutton Coldfield. using a
Ferguson 3653 and a home-brew lolded dipole
stuck to the inside window-sill. received a test
card. scribed “Wavre Canal™ from RTB
Belgium at 0948, Paul was also using a Bush
BM 6514 portable with its own antenna and
received pictures rom HTV around Ch. 50.

Amateur TV

On July 25. Ron Bray G8VEH. Shorcham.
joined the nearby Worthing TV net and sent
colour pictures from a Wood and Douglas
70cm transmitter over a distance of about 8
miles to Robin Stevens GEXEU (Fig. 5). using
a power of 200 milliwatts. Ron is often seen at
radio lunctions with his Akai VC30 colour
camera. and his video recordings of the
Brighton and District Radio Society’s VHF
NFD station and the Sussex Mobile Rally
were transmitted on this occasion. Other sta
tions monitoring these signals in monochrome
were G4GUO. GOHAIW. GSKOE. G8DHE
and G8XRX. Ron uses a Sharp I4in
monochrome portable and a Microwave
Modules ATV converter as his main station
receiver,
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Fig. 6

Amateurs in Australia use repeaters for
their ATV signals and Wenlock Burton sent a
photograph (Fig. 6) of a signal received on
April 20 from VK3YSS via their VK3RTV
repeater on Ch. 35.

Equipment

I am always pleased to hear from overseas
readers and Wenlock Burton has sent details
of the TV equipment used by himself and two
of his fellow Australian DXers. Robert
Copeman and Norman Edge. Robert has an
Australian Philips P45 and three National
Ranger 5in receivers. a Labgear wideband
pre-amplifier and a 22-element crossfire an-
tenna mounted on a rotator. while Norman
uses home-brew Yagis to feed a Philips 26in
receiver. Wenlock has a combined band 1/111
array and a Yagi especially for Ch. A6 to feed
his two Philips receivers. a P60 12in and a
P45 4-5in. These three lads are in Victoria but
Wenlock says there are two more. Todd
Emstie and John Schache in NSW. who |
hope to hear from in the future.

Among those receiving sporadic-E warn-
ings from Simon Hamer is Michael Byrne,
Credenhill. Herefordshire, who uses one of
Hugh Cocks’™ TV receivers modified for Band
I and fed by a 4-element Yagi mounted on a
rotator.

“What type of antenna do 1 need for
SSTV"? writes K. Miosga from N. Durban.
RSA. Well OM. to be brief, this could be as
simple as a long wire or as complicated as a
big rotatable beam. Obviously you want the
best signal possible. so whichever antenna vou
choose. do make sure it is designed for the
particular band you want to work on and that
you use a good-quality feeder between the an-
tenna and your sel.

Another addition to the SSTV gear of
Norman Reynolds G8YXL. London. is a
Hitachi TV camera which he often uses to
demonstrate his receiver by filming himself
and a friend. Norman also has a Trio TS10V.
a Telford TCI0 2m transmitter and a
Microwave Modules transverter from 10 to
2m and 2m to 70cm.
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sabtronics

An entire range of low-cost |
high-performance instruments |

"BE10A 600 MHz
FREQUENCY METER

* 2010A 3} DIGIT L.C.D. DMM

* 2015A 3] DIGIT L.C.D. DMN

* 2035A 3} DIGIT L.C.D. HANDHELD DMM

* B110A 100 MHz 8 DIGIT FREQUENCY METER

* B610B 600 MHz 9 DIGIT FREQUENCY METER e '
* B000B 1 GHz 9 DIGIT FREQUENCY METER -

e
5020A 200 KHz FUNCTION GENERATOR o
LP-1 10 MHz LOGIC PROBE

* ALSO AVAILABLE IN KIT FORM

* 2037A L.C.D. HAND HELD
OMM WITH TEMPERATURE

Test our low priced test equipment. It measures up to the best.
Compare our specs and our prices — no-one can beal our
price/performance ratio.

sabtronics &

""Making Performance Affordable'’

Full colour illustrated brochure and price list from:
BLACK STARLTD. 9a Crown Streat, St. Ives, Camhs. PE17 4EB
Tel: (0480) 62440, Telax: 32339

Unable to summon help
in one of these emergencies?

@3N FIRE
Q BURGLARY

MEDICAL HELP
INTRUDERS

Do not be helpless
any more!

Now!

Phone Alarm
automatically phones
an alarm at a touch of a
button, if you fall to the
ground, are overcome

by smoke or by intruders.
Ideal for invalids, the
elderly or anybody
vulnerable.

Send today for details of alarm systems.
Available both for home and business.

PO certified and non-certified systems available.
Equipment subject to HO Licensing Regulations.

4 . REGD. OFFICE,
‘. wy PARK CHAMBERS,

7 INVERNESS PLACE,
LONDON, W2 4RG, ENGLAND.
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@lee Electronicsitd

WE ARE
LONDON'S
MAIN AGENT
FOR

STANDARD
EQUIPMENT

See the review of the
Multi-Mode C58 in this
issue, then come into the
shop and play with it.
Also on demonstration is
the C78 — the C58's 70cm
brother — What a double!!

We're at the Leicester
Exhibition.

Look forward to seeing
you there.

Norman G8THJ

PRICES

£239.00
19.95
6.95
79.95
11.00
7.50

C58

Mount Bracket
Case

25W Power Amp
Set of NICADS
Charger

Total £364.35

If all units purchased at
one time, THE CASE
COMES FREE.
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Sinclair ZX81 Personal Comp:!

the heart of a system
that grows with you.

1980 saw a genuine breakthrough —
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

P ————
- _,..---"'*'f

IC manual

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first principles to complex programs.

Kit:
£49.%

Higher specification, lower price —
how's it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@ Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function — useful for
games as well as serious applications.
@® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

® Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip —unique, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours'’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor -600mA at 9V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it forlong and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the'RAM pack, you can
also run some of the more sophisti-
cated ZX Software —the Business &
Household management systems
for example.

Sinci=ir-
Z X8l

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-
the ZX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer — using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

o: Siclar Ressarch Ltd,FREEPOST 7, Cambrdge, C821YY.  order |

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

I Qty | item | Code | Itemprice | Total I
_ - £ >
I Sinclair ZX81 Personal Computer kit(s). Price includes I
I | ZX81BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZXB1 Personal Computer(s).
| = Price includes ZX81 BASIC manual and mains adaptor 11 69.95 I
| Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). | 10 8.95 |
I | 16K-BYTE RAM pack B 18 49.95 I
__| Sinclair ZX Printer 27 49,95
I | BKBASIC ROM to fit ZX80. N 17 19.95 o I
| | Postand Packing. — 205 |
l [J Please tick if you require a VAT receipt TOTAL £ |
| *lenclose acheque/postal order payable to Sinclair Research Ltd, for £ [
I *Please charge to my Access/Barclaycard/Trustcard account no. I
I *Please delele/complete as applicable h _l___._ ' || _J_l_ =il ! l |
Please print I
| Name: Mr/Mrs/Miss ||| | ] = |
I Address: || | | | | | | i ) (1 ) I
T O O A O iy
LFREEPOST - no stamp needed. Offer applies to UK only. PRW 11

——— — — — — — — — — —— N — — N — — — — — —
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Kit yourself
-out with our new
_catalogue.

ViTeongler

[t's full of all sorts of exciting possibilities, including a
digital barometer. So, if you don't trust the weather
forecast, make your own. And get it right.

Like all Heathkits, it contains everything you need,
right down to the right kind of solder. Unbeatable
comprehensive assembly manual. Diagrams. Highest
quality parts. Everything to make a first class profes-
sional job. One you'll be proud of. One that will give you
farmore satisfaction thanaready-made mass-produced
shop-bought product can possibly offer.

Because you made it yourself.

To: Heath Electronics (UK) Limited, Dept (PW 11/81),
Bristol Road., Gloucester GL2 6EE. Please send me a copy of vour
new catalogue. | enclose 28p in stamps.

Name

l Address

| NB: If you are already on the Heathkit mailing list
you will automatically receive a copy of the latest
| Heathkit catalogue without having to use this coupon.

| You build on our experience

MODULAR ELECTRONICS

95 HIGH STREET SELSEY, Nr CHICHESTER,
SUSSEX.  TEL: SELSEY (024361) 2916

INSST1 25w 4448 136 175MHz mn
MWE4 Tw 548 12 4MHe 0147
INSBAS iw Bd8 12 ATOMM: ma
501135 Gw 1B 12 470MM (72
501138 10w E48 12 470MHr s
WSS 10w 6aE 12 Al0MM €1202
301088 25w (15 12 470MHz 2024
SDIDES  alw 4368 12 4TMM €218
SDI43E S0w  BDMB 12 4T0MM  £2000
Ex Equp ZNSO70 2.30MH: 256wPEP £288
INSE45 Mot 12v 470MH: 4W oul £4.50
IN5S14 RCA 12v 470MM: 2w 768 £460

2TBBLY Mul Studless BLYIB 2w 4TOMH:
61387 ACA Swudless Sem C1.12 CTC
Free data shests with 3ll purchases which include typical

Eifcuis #fe

LOW NOISE SMALL SIGNAL SEMICONDUCTORS

BFA90 Khul T Pack 2548 N/F 1GH: £282
BF | T Pack 2508 N/F 1 2GHr £145
BFA34a T Pack 44E NIF GHr £225
BFTBE Low Intesmod TO72 £259
50306 “D° MOS MOSFET £260
40673 RTA MOSFET f0.s2
BFO00 UHF MOSFET Equiv 3SKBE £1.30

UNELCO Cased AF Mica Caps. Following PFs
10°20°30°'40'50/60/70/80pF £1.61; 100/150/180/250pF
£1.73; 1000:F £1.84

PTFE Sheer 0 25mm 300mm Sguare £2.30
PYE 951 170-12v Aeual Relays SPST. Good to 1296MH:
Selver Plated. RGA3 Type £10.70

DISTRIBUTOR FOR SOLID STATE MICAOWAVE (THOMPSON-CSF) RF PRODUCTS LIS

T Biot  Gam Vel Fre Pries | ITT 10 TMH; XTL Filters 25KHz £8.05

;:ﬂ?:’ :- ::: fg ::z:z i:{: WP 5082-2800 Ho: Car Diodes £z
w . X "

WSS 25w e 8 VM 0128 :: ?gzg ;g:z g“ E’“ ?"';“ﬂ :g::

5313 w 148 12 ATOMM 017 o e -

so1127 tw 1248 12 175MHs £2e8 | Mowrala MCI20130 10 Prescaler |G waith full

INS0ED dw 1248 7 175N 610 | datainstructions £11.50

01143 10w 1048 1 175N €180 | BR107 Vancap Diodes £0.50

ey e baaND Tl £t | 11P33 £058; 2N916 £0.50; BF180 £0.50; BF115 £O.50;

WE0BE  dow 4548 12 ilsmme grase | INS179 £0.82; BFYSD £1.15; ST2110-85X20/2N2369%

501428 45w B340 12 175MHr cias | £030

DI4IE 0w BB 11 175MMr £2668

s01417 100w E0dB+ 12 175MHr £i1.5

5590 1w 528 135 Dsww  cass | [RIMMERS

Tetfer PTFE 1-10pF &4p, DAL FTFE Film 1 to 9pF ar 1.5
18pF J4p. Susples 2.5-25pF 22p.

SPRAGUE (Grade 1) Mica Trimmers (500v) for RF. Amps.
2.5:-7pF B1p. 4-20pF 86p. 7-40pF BBp. 16-100pF 885,
25-150pF £1.09, 40-200gF £1.15.

HEATSINKS single sided ideal for RF amps. Redpoint
BM1 2.6 degw £220

FINISHED MADE UP AND TESTED EQUIPMENT
PA2 Preamplifrer lor 2 meters. using the latest UHF
striphne MOSFET the BFI00. 13" square for fitting in the
ng. 500 infeut imp Only £8.05 with instructions.
PAUZ 432MHz Preamp, sinphine using the BFR34a 1448
gain NIF < 2dB £8.63.

LINEAR AMPLIFIER MODULES. without CHOver. Sire
55x92mm with thermal interface. 5001

PM210 04w in 10w out 13 8¢ 1840
PMZ:15 15w in 15w out. 13 8¢ 1955
PM2:25 4w in 25w oul 138y £2038

CPM  LINEAR AMPS wih full RF Changeover sire
82x102mm preamp can be finted in AX

SPEC AS FOA PM Sevies Specity CPM type and add £7.48
to PM series prices

PRESCALER BOARD -+ 10 Sue 55x93mm with imut
amplifies 12 xBFR34a) sens. 40mV 432mc uses MOT
MC120121 1IC. S00MH: typ BOOMHz. Only £23.00. Sv neg
E supply

The ONE catalogue
you MIUST
have!

'® About 2,000 items clearly listed.

® Profusely illustrated throughout.

® Large A-4 size pages.

® Bargain list, order form and 2
coupons each worth 25p if used as
directed, all supplied free.

Price £1, plus 50p for post, packing

and insurance.

Send cheque or P.O. for £1.50
HOME RADIO Components LTD

Dept. PW, P.O. Box 92, 215 London Road,
Mitcham, Surrey. 01-543 5659

ALL ORDERS DESPATCHED BY RETURN POST
NICADS. 'AA' size 95p, 'C 2AH £2.80p, D 12AH £2.40p, ‘D 44H £3.60p.
BEREC UNIVERSAL NICAD CHARGER, charges ‘AA", C or D cells, up to 4 uf each
type £9.25p.
SWITCHES. Min. toggles, SPST 8x5x7mm 42p. DPDT Bx7x7mm 55p. DPDT cfoff
12x11x9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 38p. PUSH TYPE, push on 16x6mm
15p, push 1o break version 17p, MERCURY (TILT) SWITCH, 17x§* 35p.
NSA1198 84 digit multiplexed displays. com. cath, with data sheet £1.45p.
SPECIAL OFFER TIL209 Red LED's 10 for 75p. 0.2" LEDS, red, yellow, areen 10p each.
MICROPHONE OFFERS: P.AJC.B. hand held mikes with thumb switch + curly lead,
1. 6000 dynamic £3.95p, 2. 6000 noise cancelling type £7.25p, 3. CB power type with volume
control £7.95p. EM103 Eleciret Condenser Mike, 6000, Omni, 50-1600Hz, aluminium case
172 x 22mm with battery £7.25p.
ANTEX SOLDERING IRONS: Models C15. CX17 and X25 all £4.45 each
STABILISED POWER SUPPLY, 240 vac input 13.B volts a1 3/5 Amps DC output. £12.25p
« B7p P+P.
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end S0p.
A0KHZ TRANSDUCERS, RX/TX £3.50 pair.
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.50p.
MINIATURE SOLID STATE BUZZERS. 2 voltages available, 6 or 12VDC 76p each, Loud

12 volt buzzers B5p.
Cash with order please, official orders welcome from schools etc., please add 30p
postage and packing. VAT inclusive. New catalogue at printers. Sorry for delay.
All 5A.E.’s sent are being held until catalogue is ready.

31, CHEAPSIDE, LIVERPOOL L2 2DY

Barclaycard or Access on orders above £10
POST and PACKING ADD 50p TO ALL ORDERS.
Deders sent st Class Post where weight permits
SAME QAY DISPATCH ON ALL IN STOCK ITEMS.
Minimum invoiced order to approved customers £1500.
ALl PRICES NOW INCLUDE VAT AT 15%
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MYERS ELECTROMIC RESEARCH
b Y
e . - NLISARS Get a great New Deal from
(- ) ,
Synchronous Detection
Radio Receiver Module
* All RF processing by Plessey SL 600/1600 range
+* Demodulates any AM signal in the range 200kHz to 20MHz TRANSISTORS—JUST SOME OF OUR LARGE RANGE
* May be.used as an IF strip or a complete receiver Hggg Eé‘g' N3771 51'33 :E:ggx 5332 gE%E&E gg,}g Eg;g; H g
* Ultra fast 'intelligent‘ AGC with audio Ieveliing R‘(gg'r Eoi H: -;é; £0.90 ,qmggx Egag gg%‘z’?ée gg,%% E;l?g Eg g
o 0. 3 £1.50 ACY2 L1 .
T R Vol e el i Ack o smweis B (R
ithi H T i 2 3A  E0. N3794 £0.12 ADIG1 . . =
* Tantalum & monolithic ceramic capacitors and 1% resistors NI9eA f08 ZN3T94 012 DNl L0 B3O AmiD10 BFI95 004
throughout N753 £0.25 2N3856A E0.25 AF106 €£0.12 BC3088 E0.10 BF196  £0.15
. N923  £0.20 2N3905 £O.14 AF109  £0.12 BC309A/ £0.10 BF197  £0.12
% screen printed earth plane board N1131 €020 2N3862 £0.25 AF114 £0.12 _ B/C BF198  £0.17
. N1507 £0.0 N4036 £0.48 AF126 £0.26 BC318 £0.13 BF199 £0.17
* Advanced all IC design N1637 £0.18 2N4058 £0.13 AF2 £1.00 BC347 3'}% :g gJ Eg. 3
* User selectable sig/noise or sig level muting N193% (035 3N40s0 £013 BC107 018 BEaea €017 BF287 €033
* DC operated audio gain and muting level N20S0 E£300 2Nazed (D13 BClode £0.18 BC4td  £0.18 BE337  foda
= iti N2193A £0. N4286 £0.12 BC118 [0.19 BC416 £0.14 BF362 €040
* Ultra stable performance non critical supply volts or 21934 £0. Ne353 EO13 BC13a 01> Beals o4 Brast 030
temperature N2221 EO. N4400 £0.1 C136 £0.12 BC517 FO.30 BFR39  £0.22
Nl 01 MR Lo Boe, foke s, [ aIn o
. - - - N4B89 4 . o
£1.00 in the post brings complete data package (circuitry — N §a? €045 3N4o0T c180 c:agg 011 57 £012 BEXES 040
— N2714 €O 1490, £1.5 C157A/B £0.11 3 .
user notes — [C data) N2904 [0.2 N4S07 E£1.7 C158/8 - £0.11 BCYS4  £0.50 BFY51 £0.27
. . N230! CO. N5 £0.3 C159/8 £0.11 £0.20 BFY52 £0.23
The size of the module is 8.5 by 10cm N2907 EO. N5129 E0.12% BC1 0.40 BCYSS £0.20 BSY51  £0.20
N3053 LO. N522 £0.12. BC1678 £0.10 £0.20 BSY53 £0.20
N3054 £070 2N £0.15 BC16BB/CE0.10 BCY72  £0.20 BSYS4  £0.25
COMPLETE TESTED MODULE................£54.95 2N3085 (070 2N5223 £0.12 BCi69B/CF0.10 BCY78 €015 BSYSS £0.35
N3108 (030 2N524 £0.1 C170B E0.10 BD115 0.25 BSY78  [0.75
KIT FORM MODULE £39.95 N3393 £014 2N5293 €030 BC172/ 011 B8O121 £0.50 ME4101 €012
TP T T T PP P PR Rs . H‘ig %g_i; N535 50'13 Bc?f?%ia ey E'%.‘; Lg_:g mj: ? E?;g
i fi 7 o N544| 0. 5 . .
St W i oR mEe o Ol R B Gl L
This Module will be described in detail in a future N3638 £0.15 2N6124 £0.50 BC1B3/L £0.10 BD235 £035 TIP29A €038
PW ARTICLE N3642 £0.15 40254 £0.50 C184 £0.10 BD. £0.36 TIP30A [0.47
N364 0.15 40312 £0.50 C205 0.17 BD241 0,50 TIP31A £0.44
N370. £0.10 40316 £0.75 C212/L £0.10 BD242 £0.42 TIP41A £0.50
N370! 0.10 40363 £0.20 C213/L €0.10 BD243 £0.50 TIPS4 £1.40
MYERS ELECTRON]C RESEARCH N3706 £0.10 40389 £0.20 BC214/L £0.10 BD244 £0.60 TIP110  E0.67
W gl ds s said @ e i s 08
Customer Services Division, N3Z11 010 ACI28  £024 BCZB0 €012 BDS3E £0.45 TIP2AA: €085
. - F1. AC132 £0.21 51 £0.10 -
145a Ashley Road, Hale, IN3716 £1.30 ACi52 €035 BC253/C F0.10 BDS3S €037 ZIX303 €024
Altriﬂcham Chﬂshirﬂ WA14 2UW 2N3732 (150 AC176K €0.36 BC2564/B£0.10 BDS540 £0.40 ZTX501 £0.14
i 4
-
LINEAR INTEGRATED CIRCUITS DIGITAL CIRCUITS
AY2513 £3.95 LM723CH £0.85 CD4009 £0.30 7440 £0.14
CA3034 £2.50 LM723C14 E£0.60 CD40138 £0.33 T441AN 0.60
CA3049 F0.75 LM741C8 £0.20 | CD4015 £0.63 7442 0.45
VAT included CA3053 "o,gg Lm;g;cm :8. 1 Eg:g, %g g.g; 7445 072
CA3064 £2. L £0.4 \ 74464 4
- DEACs [ l/wmoe Gh ga  Wwie ol | Buk gy HA QD
RECHARGEABLE CA089 €200 tMia71  £378 | €D40a38 fose  J4saN 045
VARTA BUTTONS BATTERIES. DPB212N  £2.05 LM1872 375 | CD4043 E£0.61 7423 [0.15
(1-24V PER CELL) INSB254N  £8.15 LM3914 220 | CD4043 062 746 £0.15
ISPBASOOD £17.50 LM3315 £2.20 | CD4045 £1.30 747 0.30
o, RE Gbhe np | il dn B
- 225mA DKZ 600mA DKZ LF1 TH 4 . 747 r0.28
A " f LM137K £11.52 LM7BL15CZ EQ.50 CD40518 £0.60 .
Size/Cell 25mm diax 9mm 34ymm diax 10mm LM3D1AH  £0.72 A7012  £165 | CDADS2B FOE0  a7e hEr
4.8V Pack £3.20 £5-55 LM304H £1.35 LM7BLOSCH £0.77 | CD4063 £0.94 7476 £0.30
6.0V Pack = £6-94 LM317T 1.50 LM7BLI5CH £0.77 CD4066B £0.35 7483 £0.
LM320MP5 £1.30 MC789P 0.75 CD4068 £0.20 7484 £0.95
9.6V Pack —_ £11-10 LM320MP24£1.30 MEngi;moN ‘g.ég CD4077 Eo.z 7485 £0.75
LM320T12 1.85 N K : CD40938 £0.4. 7486 £0.25
CYLINDRICAL NICADS HP7 Size (S00mAh) £1-00; HP11 (1800mAh) £2-35; ll:m g;z" :‘! g :Egg‘; é;g 5840985 Eég ;43. ES.ZB
i 3 ¥ % 33 : . . 490AN .
HP2 {4000mAh) £3.20; PP3 £4-00; PP3 Charger £5.00; 1 to 4 HP7 nicads LM337MP  £0.80 NESS0 0.60 | CD4099B £0.9: 7491AN CO60
charger £7-45. LM341P5  £0.77 NES58 £3.12 4503 £0.4 7493N  £0.30
gty B2 M i | cme s G o
CONSTANT CURRENT CHARGER - Switched 9mA/256mA/S0mA/ L g C1. . 7496 £0.34
- LM34 . NEST0 4.25 D4 .70
120mA/200mA/400mA output — charges 1 to 12 nicads — £14-95. Mitok  fota FABO0D 354 | Chacls E0i8  qamr, fiae
M3BON14 E£0.75 AASDI0  E7.11 404 £0.10 7411 £0.84
V & F SMALLCRAFT (POPLAR) LTD tM3gIN €144 AASO12  £711 | 7406 €033 7am1s 125
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX 1G5 0JD LM3BIN  £095 AAS030 €B25 | 7411  £032  J41aaN LoZd
Tol: 01-550-6642 s MRS Rl | ol o of
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs. : : ;:lg Eglg 7414 £0.45
. .97
CLOCK MODULES 7420  €0.1 74156 (095
MA 1002H ALARM 24 HR. £3.50 7423 £0.2 74151 £0.54
MA 1012 ALARM 12/24 HR. £3.50 7425 £0.2 74154 . [0.95
MA 1003 12V CAR CLOCK £12.50 7426 £0.2: 74155 £0.B5
‘ ' MA 1026 ALARM/THERMOMETER E11.50 7427 £0.29 74157 £0.59
CASE FOR MA 1003 £1.00 7432 £0.24 74163AN C0.87
PRESENSITISED POSITIVE FOTO RESIST PC 7437 £0.24 74154N [O0.BS
BOARDS 1-6mm THICK. 74165N £0.85
State of the art, full brightness, SIZE SINGLE SIDE DOUBLE SIDE TaieN Eo%d
non fading pictures on a normal 100 » 150mm £1.40 105 = JaEaN. 1030
. . s mm . "
monitor. Full send/receive 203 « 114mm £1.70 210 ¥
TV o F H d 233.4 « 220, E£3.75 4.50 =
ieing £ mm ; :
facilities & easy to operate.
Send 14p stamp for details & SENSORS FOR DIGITAL FUEL STRETCHERS SEND 75P
S Ecial - r & f!h d FUEL FLOW £14.95 SEND LARGE S.AE. FOR OUR LATEST
SIéTV prices ol new & s/han SPEED FOR DETAILS LIST POST PAID
gear,
There are approx 14000 SSTV stations transmitting from A. Marshall (London) Ltd.,
130 countries . Kingsgate House, Kingsgate Place, London NW6 4TA
= Industrial Sales: 01-328 1009 Mail Order: 01-624 8582 24 hr service
Also retail shops: 325 Edgware Road, London W2,
AERO & GENERAL SUPPLIES (SSTV) Wt Rt i, S
Building 33, East Midlands Airpo PLEASE ADD POSTAGE/PACKING 60p UNLESS OTHERWISE
irp
Castle Doni_ngton. Derby DE7 2SA. STATED, ALSO 15% VAT ON TOTAL.
Te]_'(ossz) 812446, Telex: 37522 ABOVE PRICES ARE MAIL ORDER ONLY
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The ROCK KIT
ELEGTR ALU E by Dalesford
A highly efficient loudspeaker

specially designed for
optimum reproduction of

rock music from a compact
enclosure
(510305 % 228mm).

(Ready mid-October)

Improved . . . updated
and a real money saver!

CATALOGUE 82 — Your instant link with

today's forward trend in electronic pro- Solid bass_from an 8'" unit with special voice coil/magnet
gress; your chance for quick delivery of the grslsden:s(ls\é.n'l[;zte ferrofluid filled dome treble unit gives “attack
components you'll need for 1982 projects — The kitincludes drive units and crossover networks, cabinets in

lus ’ n easily assembled flat-pack form, acoustic wadding, grille fabric,
p of course, Electrovalue’s vast and velcro, nuts, bolts, terminals, etc. The cabinets can be stained or

dependable stocks of basics — resistors, painted or finished with iron-on veneer.
capacitors, semi-conductors, pots, con- Suitable for amplifiers of 10 — 70 watts per channel.
nectors, meters, hardware and a massive Price: £73.50 inc. VAT per pr. plus £3.95 carr.

variety of items well arranged for swift |
. -
reference. In our new catalogue, computing « Alinia =
takes far more pages, and there is a sense LN The firm for Speakers 0625 529599

of urgency and service throughout to help
you when ordering.

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

m Lightning service on telephoned credit card orders!

SEND 70p FOR YOUR COPY OF
CATALOGUE 82 BY RETURN. A

INPUE FEa4E

RECLAIM VOUCHER ALLOWS Griginal
YOU TO DEDUCT 70p WHEN FT101
ORDERING GOODS f£10 OR OWNERS

MORE.

When sending for catalogue B2 please mark CAT B2 clearly on
top left corner of envelope.

Listen legal NBFM C.B. 27.5-
28MHz. Kit £34 inc. NBFM TX &
RX for 29.6 or transvertor £35. AX
improvement kit - A.F. Clipper etc.
SAE, for our mod details for FT101

- -
This year it’s better than ever! _ K1 € only.
" SOAR DIGITAL FREQUENCY METER 10Hz-50MHz 0.0002% ( i 26,
DISCOUNTS (On all items except where Aug. PW. SAE copyl. Complete with input lead and bartas, TAB0D T VA
quoted NET or N). NEW 5 DIGIT 600MHz DIGITAL FREQUENCY METER,
5% on orders over £20. Typically \PF'M.guaraﬂl:cd0.0002'.\}.ResoluliunO.'lHl-lOMHz, 1Hz-60MHz, 10Hz-600MHz.
Sensitivity typically 10millivolt 100MHz, 150millivolts at 600MHz. Power-4 AA batteries,
10% on orders over £50. nicads, or 12V. A.C. (Not supplied]. £109.00 inc. V.AT. and input lead, post paid
FREE POSTAGE in U.K. on orders £5 upwards. SAE fallis,
VAT chargeable on U.K. orders at prevailing rate 15%. HOLDINGS PHOTO AUDIO CENTRE,

39/41 Mincing Lane, Blackburn, BB2 2AF.

ELECTROVALUE LTD., Dept W70, 28 ST. JUDES RD.. Tel: 0254 69595/6.
Northern Branch |personal shoppers anly)

ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB.
RADIATION DETECTORS
680 Burnage Lane, Burnage, Manchester M19 1NA. Phone (067) 432 4945

Phone 33603 (STD 0784: London 87) Telex 264475.

' To Electrovalue Ltd.. 28 5t. Judes Rd., Englefield Green, Egham Surrey TW20 OHB. ' B THIS COSINETER
[
I Please send me......... copy/copies of Catalogue 82 | WILL AUTOMATICALLY DETECT
: 0 X-RAYS
« 70p each for which | enclose £.................. ERIERANA
I 10 ¥ ® UNIT 1S SIZE OF FOUNTAIN
[ i PEN & CLIPS ONTO TOP POCKET
B NAME: covmmamiammsi s mund au it im srnimmaa Tevdm sy g W PRECISION INSTRUMENT
] ; METAL CASED WEIGHT 202 \
W MANUFACTURERS CURRENT = P4 inc (At
3 ADDRESS wxiivsinms iasvapsis by s em cis i o nisp 0 PEICECENSIHILAR £6-95. .
i : MODEL 0VER £25 EACH :
______________________________ R SRR Brilish design & manulacture 3 Ideal for the experimenter
1 1 o S duranless COMPLETE WITH DATA
| 1 -
' ................................................................... l %
PWI0 = 404 EDGWARE ROAD LONDON W2 1ED

.----------------------
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2 METRE STOCK CRYSTALS. Price £1.83 for one crystal. £1.74/crystal when two or more
purchased.

HCE&/U HCE/U HC25/U HC25/U HC25/U HC6 &
30pFand 20pFand  25pF and 25/U

30pF TX 30pF TX 40pF TX 30pF RX 20pF TX SR RX
RO 4.0277 B8.0555 12.0833 14,9888 18.1250 44,9666
R1 4.0284 B8.0569 12.0854 14,9916 18.1281 449750
R2 40291 B.0583 12.0875 14,9944 181312 448833
R3 4.0298 B8.0597 12.0895 14,9972 18.1343 449916
R4 4.0305 80611 120916 15.0000 18.1375 45,0000
RS 40312 B.0625 12.0937 15.0027 18.1406 450083
RE 40319 B8.0638 12.0958 15.0055 18.1437 450166
R7 40326 8.0652 12.0979 15.0083 18.1468 450250
S8 — —_ 121 14,9444 1B.1500 44.8333*
59 — — 12.1020 14.9472 18.1531 44 8416
510 —_ — 12.1041 14.9500 18,1562 44 8B500°
511 — — 12.1062 14,9572 18.1593 44.8583*
512 — - 12.1083 14.9555 18.1625 44,8666
513 — — 12.1104 14,9583 18.1656 44.8750°
514 — -_ 121125 149611 18.1687 44,8833
S15 — — 12,1145 14.9638 181718 44 8916
516 — — 12.1167 14,9667 18.1750 44,8000
517 - — 12,1187 14.9694 18.1781 44.9083*
518 — - 12.1208 149722 i8.1812 44.9166*
519 — — 12,1229 14.9750 18.1843 44.9250°
520 4.0416 8.0833 12.1250 14.9777 18.1875 449333
k74 4.0423 B8.0847 12.1270 14.9805 18.1906 449416
522 4.0430 8.0861 12.1291 14.9833 18.1937 44,9500
523 4.0437 8.0875 121312 14.9861 18.1968 44 9583

SR Series Resonance *HC25 only

Also in stock: RO to R7 for FT221 RO 10 A7 and SB 10 523 for foliowing: Belcom FS1007,

FDK TM56, Multi 11 Quartz 16 and Multi 7. lcom IC2F, 21. 224 and 215, Trio Kenwood 2200,

7200. Uniden 2030 and Yaesu FT2FB, FT2 Auto, FT224, FT223 and FT202.

Also in stock: 4 and BMHz TX in HCG/U for 145.8BMHz. lcom crystals TX for 145.6MHz (RRO).

44MHz RX crystals in HCE for 145.8 and 145 (RRO) and 145.475MHz (S13), All at above price.

4 METRE CRYSTALS for 70.26MHz in HCE/U a1 £2.25. TX 8.78250MHz. AX 6.7466 or

28.78BMHz in stock.

70cm CRYSTALS in stock 8.0222 and 12.0333 in HC6 £1.85. Pye Pocketfone PF1, PF2,

PF70 and Wood and Douglas £4.50 a pair or TX £2.25, RX £2.50, SUB[433.2) RBO, RB2,

RB4, RB6, RB10,ARB11, 9313 and RB14.

CONVERTER CRYSTALS in HC18/U at £2.85, in stock 3B.666, 42.000, 70.C00, 96.000.

101.000, 101.500, 105.666 and 116.000MHz.

TONE BURST AND IF. CRYSTALS in HC18/U at £2.25 in stock. 7.168MHz for 1750kHz

and 10.245MHz for 10.7MHz IF's.

FREQUENCY STANDARDS in stock £2.75, HC6 200kHz, 455kHz, 1000kHz, 5.000MHz and

]Igocggmnx HC13 100kHz, HC18 1000kHz, 7.000MHz, 10.700MHz, 48.000MHz and
A Iz,

PRICES ARE EX VAT. PLEASE ADD 15%.

EuartSLab

QUARTZ CRYSTALS FOR THE NIMBUS (EX STOCK)
OR FOR ANY OTHER PROJECT

MADETOORDERCRYSTALS SINGLE UNIT PRICING

Adjustment Price and
Price Tol Frag Y Delivery
Group ppm Ranges A B

Fundamentals 1 200 {1otal) 1010 19.999kHz - £23.00
2 200 (rotal} 2010 29.999kH:z —_ £16.50
3 200 (rotal} 3010 99.999kHz — £10.50
4 200 (total) 10010999.998 kHz = £6.00
5 50 1.00t0 1.499 MHz £9.00 £6.00
B 10 1.50te 1.999 MHz £4.75 £4.20
7 10 200w 2.599 MHz £4.75 £4.00
8 10 260w 3.999MHz £4.55 £3.70
9 10 400t 20.999 MHz £4.55 £3.60
10 10 21.0010 24.000 MHz £6.00 £5.40
3rd OVT 1 10 21.0010 59.999MHz  [4.55 £3.60
5th OVT 12 10 60.00t0 99.999 MHz £5.00 £4.00
13 10 100.00 10 124.999 MHz £6.15 £5.20
Sth, Tth & 14 20 125.0010 149.999 MHz — £6.00
9th OVT 15 20 150.0010225.00 MHz — £7.50

Unless otherwise will be

overtones for series resonance cperation
HOLDERS - Please specify when orderin
or HC33/U, 4 10 225MHz, HC18 and HC2
DELIVERY. Column A 3 1o 4 weeks, Column B 6 1o B weeks.

DISCOUNTS. 5% mixed frequency discount for 5 or more crystals at B delivery. Price on
application for 10 or more crystals to same frequency specification. Special rates for bulk
purchase schemes including FREE supply of crystals used in UK repeaters

EMERGENCY SERVICE SURCHARGES (to be added to A delivary prices). 4 working days £12,
-Bﬂﬁﬁi?u days E7, 8 working days £5. 13 working days £3 (maximum of 5 crystals on 4 day
" vl

CRYSTAL SOCKETS HCB/U and HC25/U
MINIMUM ORDER CHARGE £1.50.
COMMERCIAL USERS. Crystals can be supplied for MPU, industrial control, ete. in the range
4-21MHz fundamental and 3rd OVT 18 to 60MHz at £1.15 for 100 off. This is only a limited
example of our capabilities. Please enquire aboul other quantities, frequency ranges. watch
and sub-carrier crystals. We can supply crystals for marine and land mobile radio telephone use,
Send for details. Many MPU Crystals now available from stocks.

TERMS. Cash with order, cheques and posial orders payable to QSL Ltd. Al prices include
postage to UK and Irish addresses. Please note Southern Irish cheques and posial orders are
no longer acceptable. Please send bank draft in pounds Sterling

OVERSEAS DISTRIBUTORS

Waest Germany, Austria and B
Iserlohn. West Germany.
Denmark - Asbjorn Jorgensen, Aabrinken 1, Tapdrup,
Portugal - Sorubal SARL, Rua General Pimenta de é;a
[Enquiries invited from companies in other countries.)

with 30pF load capacity and

= 10 to 200kHz HC13/U, 170kHz 1o 170MHz HCE

16p.

ic, Karl Arnold Sir. 23, 5860

- 55B E

DKB00, Viborg. Denmark,
stro, 15-81, Lisboa 5, Portugal

(Dept. C) MARKETING LTD. P.O. BOX 73 SUMMIT HOUSE, LONDON SE18 3LR
Telephone: 01-690 4889 24hr Ansafone: Erith (03224) 30830
Telex: 912881 CWUKTX-G (Attention QUARTSLAB).

Cables: QUARTSLAB LONDON SE18

PM COMPONENTS LTD. vaLve & coMPONENTS SPECIALISTS
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PCL200 1.60
PCLEBOS 0.80
PDE00  2.95
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Many other items available
Please phone send list for quote

CALLERS WELCOME

* Entrance on ours
Wrotham Rd. (A227) Mon.-Fri. 9.30-5.30
Near Meopham Stn. Saturday 9.30-12.00
P. & P. 50p. Please add V.A.T. at 15%
* 24-HOUR ANSAPHONE SERVICE *

UPC1156H
LPC1365C
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1
aA:'rzsaLel's N:CZAD_dwn:ed_ Eﬂ%»\a%g%prggs 52:
recharge; L] v ear
I-:: ;lggg_e buttons or rnhs. “HIAS _SOeshRenade
SAH 72p | ZENER
T UTT 1.BAH £|.sg BzvaEB § Sp
‘D' U2 44H £2.17 | BZX61 7p
3vio 18w
3v3 0 33V
ELECTROLYTIC TOL 10% -50% IN MFDS
TUBULAR 63v PLUGIN  LEADS U
AXIAL Tu.5mm SES
[_J=rcienm aB
8p mm 20m
1 13x6 2,2/63v 11x5 3p i
22 1326 4.7/63v 1116 5p | 100ma
33 13x6 10/63v  12x8 7% | 500ma
4.7 13x6 22/35v  13xB 5p ol
68 1327 47/35y  12x10 5p 38
10p 100/25v 13x10 Sp
10 19x7 220/35v 17x10  9p PCB
3 A 470/6v3 20x10  11p | (7Fs
a5 1910 BY ELNA, MULLARD, o
100 31x13 NEC, RUBYCON, sUIT
220 31013 PLESSEY ETC. 1
1000/100v S/E tags 59p P
POLYESTER PLUG IN BOX STYLE
Allstdp PC Allat6p PCM ‘25 T‘L209
.00 m 22/250v 15 | Green 13
0025 400\-' 10 .33/100v 15 | Red 9p
0033/400v 10  47/250v 22 | Yelow _ 15p
0047/400v 10 /A 15 | 27 TiL2z0
01/630v 10 1.0/100v 15 | Green 12p
022/250¢ 10 Allati2p Red 10p
033/250v 10 1.5/100 22 | Yellow 14p
047/100v 10  2.2/100 22 CERAMIC
068/100v 10 Allat18p 10% 5mm
1250w 10 /100w 22 10PF-3K3PF
In MFDS sizes in mm 4.7/100v 27 | InEB Sp
POLYESTER AXL
Allat9p 10%
ikl R TANTTEEI\D Smm
22/400v M312 \ ol v Val Tol V
33/180y KT1653 20 35 7p 2.2 20 2012p
3712500 MKT 22 30 35 8p 47 10 2512p
58/300v MKT1813 |47 20 35 9p 22 20 3536p
T 0/2500 MET .0 20 3512p 10020 G44p

DloDEs by ITT, MULL, SESCOSEM, TE::AS{CODED!
AAZ 9 N3t

We make rransformers
amaongst other things.

OSMABET LTD

TRANSFORMERS TO ORDER

We hawve capacity for the supply of transformers (o specifica-

tion, either one off, or production runs, your enquiries please.

LOWVOLTAGETHANSFDRMEﬂS Prim 240V ac.

6.3V 1 5A £3.00; 3A £4.15; 6A CT £7.90; 12V 1.54

'£3 ?5 3A CT £7- 50 BA CTNTS 15V 0 5A £3.00; 18V
CTE?SD 24V 5ACT£?9€I 3A CT £9.76: BACT

£'IB 00; BA CT £29-25; 12A CT £37.50.

LT TRANSFDRMEHS TAPPED SEC: Prim 240V ac.

0-10-12-14-16-18V 2A C'?»BCI' 44 £9-40; 0-12-15-20-

2430V2A£825 4A £12.00; 0-20-30-60V 1A £9.00;

A £12.00; 0-40-50-60- BO 100-110V 1A £12.00.

AU‘I’O & ISOLATION TRANSFORMERS 240/110V a.c.

30 10 4000 watts, many types ex stock, Lists.

MAINS TRANSFORMERS. SPECIAL OFFER. Prim

240V ac, 250-0-250V 60 Ma: 6.3V 1 A £3.00: 9V 3A

Eg {5}3 25V 200 Ma 90p. 15-0-15V 0.5A £2.50. 12V 44

£
LOUDSPEMKERS Bohm.
3% "£1; 65" £3.50;5 - 3" £2:6 - »3'::[7 4" £3; 8 «
1‘3 50; 47 10W £3. 50; 5" Z0W €5; Goodman M/R 5"
50W £B.50; Tweetars C/M 25W £2 ’50; Dome 3" 20W
£3; 31 or 4" S0W £4.50.
Full range of mini speakers from 1 in. available.
“INSTANT" BULK CASSETTE/TAPE ERASER

Instant erasure of cassettes, and any diameter of tape spools,
demagnetises tape heads, 200/240V ac. leaflet £10,00.
Casselte/Tape Head Demagnetiser,
CHARGING METERS tiindlmnnr
24 or 3A £1-25 each; 5A or 104 £1.50 each,
PDWER SUPPLY, TWIN OUTPUT Prim 240V ac:

ew, British manufacturnr smcn:haddc output 20V, 1,54,
nlus 'STABILISED output of 15V 100 Ma, plus further 12V
ac 0.5A, complete with diagram, £4.50.
O/P TRANSFORMERS FOR VALVE AMPLIFIERS
P.P.sec tapped 3-8-150 A-A 6K0, 30W £17.50; A-A 3K0
50W £26.00; 100W (EL31, KTBE etc) £35.00. (Non U/L).
G.E.C. MANUAL OF POWER AMPLIFIERS
Covers valve amplifiers 30W to 400W £1.25,
C.B. ACCESSORIES
C.8. Regulated Power Supply. input 220/240V a.c. Output
13.8v d.c. 5A 1o 7.5A surge, short circuit protection, £21.50,
C.B. complete noise filter combination system it NFS-100.
Designed to eliminate all sources ul auto electrical inter-
ference with C.B. . £11.50.
C.B. Alternator & Generator Moise filter, for all standard
2 way systems, with instructions, £3.

CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V.A.T.

Callers by i only. S.A.E. E i

Lists.

46, Kenilworth Road, Edgware,
Middsx. HAB BYG.
Tel: 01-958 9314

No alternatives without permission
Derailed invaice with every arder

™ CRIMSON
COMPONENTS LTD

99 ST. LEONARDS ROAD,
WINDSOR, OEM SALES
BERKS SL4 3BZ ACCESS

Tal: 07535-57340 Tel: 0632 467814

Orders less than this will be accepted
luded to cover | g/nostage.

-] Cvarso Sp 5] P
anxw 2p  0QA47 5 maooz 23p
AX1EB 3p 0AB0 Sp  INAOO4 3ip
AY71 9p AS1 6p IN40OT P
Y127 7p  RPGIOB 3p IN4148 1ip
Y206 19p S2BNT1 90p ING397 P
Y255 9p 1AV30D 9p  INS404 11p
¥YX10 30p INST14 2p  IN5407 13p
ICs DIL PINNING (-} LM AND CA 747(14)  37p
301 (8} 22p  5561{14) 42p 1310(14) 49p
308 (8} 42p 565i14) 95p 1458 (8) 27p
324 (14) 35 567 (B} 95p 3046(14) 75p
48 (14) 56p 70914 21p 3080 (8) 82p
BO(14) 55p 7101014} 32p - 39001(14) 43p
B1(14) 84p 725(8) £1.92p 3914 11B|£1. szp
55 (8 19p 741 1(8) 15p 1360016 79p
ICs LPS CMOS BUFF 30 61p TTL
74LS-—-N -~-N 15 56p 40 54p | 74--N
00 10p 11 16p |00 10p 17 46p 41 56p | OO 10p
04 16p 20 16p| 01 1Sp 18 S6p 42 56p | 02 14p
05 16p 27 16p| 02 15p 19 42p 46 98p | 04  14p
08 16p 32 18p| 06 56p 20 56p 47 B4p | 06 10p
10 16p 86 22p| 07 15p 21 56p 43 28p | 07 14p

11 15p 23 15p 50 42p | 0B 14p

745--N 12 15p 24 a42p 68 15p [ 13 14p
02 20p 08 22p| 13 28p 25 15p 70 15p | 14 28p
04 22p 10 20p| 14 S6p 27 2Bp 93 56p | 42 28p
SOCKETS GOLD T.I. 8/14/16 PIN 7p
LOW PROF. SILV. STANFORD 24/40 PIN 25p
MICROS £ £ £
2102AN 450ns 90 GBOOP 2.87 6852 2.45
21145 300 ns 182 6B02P 581 8035 1.90
2708Q 450 ns 3.36 6821P 1.68 8080A 3.90
27160 450 ns 3.85 GB50F 1.68 154 7.90
RESISTORS £12 5% JWC.FILM  1p M.FILM  3p
TRANSISTORS BD232/6 29p TIP3055 39p
AC128 25p BD537/8 33p TISO0/91 Bp
AD149 SSp BDE75A 49p  ZTX212A
AD161/2 39p BF244B 25p 2NGI6/E 19p
AUNIS £1.69 BF25E 19p 2N91B/30 15p
8C107/8  10p BF337 21p 2N1613  28p
BC108/B 12p BFX29/88 17p 2N1711 19p
BC109 10p BFYS50/51 19p 2N2218/19 15p
BC109C 12p BRY39 24p  2N2222A  12p
BC141/2/3 19p BSWE//68 25P 2N2369A  16p
BC177/8 12p BS5X29 2N264 35p
BC1B2/B/L Sp BU126 £1 02 2N2905/7 19p
BC183/8/L Sp BU2056 95p 2N3053  22p
BC1B4LB 9p BU20B 89g 2N3054 29p
BC212/8 6p BU3I26A £1.02 3N3055 39
BC213/B 6p MJ2501 £1.09 2InN3442 B9p
8C214/LUB  6p MJI0OT £1.09 IN3IT024  Tp
BC237/B 9p MJE340 30p 2N3T06/10 9p
BC2388 9p MJES20 42p 2N3771/2  89p
BC327/8 9p MPSAI4  21p IN3773 £1.39
BC337 9p MPSASE  21p  2N3904/6 9p
BC477 19p 0C28 399 2N4358 39p
BC547B 9p TIP29/30 7p  2N5320/2 29p
BC5488 9p TIP31A/32A 259 2N5447/9 9p
BC5498 p  TIPA1A/424 30p 2N5457/9 30p
BC557/89 9p TIP47 42p 2N5550 9p
BCY70/71 14p  TIP112 29p  INE028 12p
8D131/2 29p TIP121/126 36p INE107/9 37p
BD135/6 22p TIP2955 3%p

SCRS

Stock of all items BT106 7p
Enquiries welcome for other items C106D 35p

CARRIAGE FREE, VAT 15% EXTRA, MOC £3

2N4a44 a0p

ZNS061 7
VREG

5
LM3D3K  £1.12
LM317K  £1.68
LM723CN  28p
LM7805  42p
LM7B15  42p
LM7905  53p

but 36p must be

88
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FAMOUS LOUDSPEAKERS L ko
MAKE model size watts ohms price
Seas Tweater 4in 50 8 £7.50
Goodmans  Tweeter 3yin 25 8 £4.00
Audax Tweeter 3;' 60 8 £10.50
Seas Mid-Range  4in 50 8 £7.50
Seas Mid-Range Sin 80 8 £12.00
Seas Mid-Range 4iin 100 8 £12.50
Goodmans  Full-Range 5fin 15 8 £6.50
Goodmans  Full-Range  8in 30 8 €12.50
Seas Woofer 8in 30 8 £14.00
Rigonda Full-Range  10in 15 8 £5.50
Goodmans  Audiom 12PG 60 8 £20.00
Goodmans  Di12 12in a0 8/15 E£27.50
Goodmans  Audiom 12P 50 815 £20.00
EMI 450 13-8 10 £9.50
EMI 144/770 14-9 30 8 16.00

BATTERY ELIMINATOR MAINS to 9 VOLT DC

Stabilised output, 9 volt 400 m.a. UK made with
terminals. Overload cut out. 5 - 3% - 24in. Transformer

Rectifier Unit. Suitable Radios. Cassettes, £4.50.
BAKER LOUDSPEAKERS

Madel Ohms Inch Wans Type Price Post
Major 4.8,16 12 a0 Hi-Fi  £14 £2
Deluxe Mk 1l 8 12 15 Hi-Fi £ia £2
Superb 8, 12 30 Hi-Fi  £24  £2
Auditarium B. 12 45 Hi-Fi £22 £2
Auditorium 8, 15 60 Hi-Fi ~ £34  £2
Group 45 4, 12 45 PA £14 €2
Group 75 4, 2 75 PA £22 £2
Group 100 B, 12 100 PA £24 £2
Group 100 B. 15 100 Pa £32 £2
Disco 100 8, 12 100 Disco  £24 £2
Disco 100 8, 15 100 i £34

EMI MINI MODULE KIT 3-way
Loudspeaker System, EMI 5in
Bass, 5in Middle, 3in Tweeter,
with 3-way Crossover and Ready
Cut Baffle. 15 x Blin.

Full assembly instructions.
Response = 60 to 20,000 cps
12 watt RMS. B ohm. £10 ea.
£18 -50 pair. Postage £1 -50.

R.C.S. LOUDSPEAKER BARGAINS
ohm, 4in. 5in. 6« 4in,_7 - 4in. £1.50; 8 - 5in. B%In £3; Bin. £3.50
nm. 2in, 2in. 3in, 5in. £1.50; 8in, £4.50; 10in. £5; 12in. £6.
ohm, 33in. 5+ 3in. 6 < 4in_ 7 4in. £1.50.
ahm, 3in. 5= 3in, 7 - 4in, £1.50; 120 ohm, 3in. dia. £1.50.

LOW VOLTAGE ELECTROLYTICS
1,2, 4,5, 8, 16, 25, 30, 50, 100, mmF'lEV‘ﬂD
S00mF 13V 15p; 25V 20p; 50V 30p:
1000mE 12V 20m; 25Y Skp: 50V 50p; 1200mF/76Y 80p.
2200mF 6V 25p; 25V 82p: 40V 60p; 2000mF/100V £1.20.
2500mF 50V 70p; 3000mF 25V 50p; 50V 65p.
3300mF 63V £1.20; 4700mF 63V £1-20; 2700mF/ 76V £1.
4700mF 40V B5p; 1000 mF 100V £1; 5600mF 76 £1.75.

HIGH VOLTAGE ELECTROLYTICS

B/450V 45p 8.B/M450V 75p 50-50/300V 50p
16/350V 45p B.16/450v 76p 32.32.32/325V 75p
32/350v 75p 20-20/450V  75p 100-100/275V 50
50/350V_BOp 32-32/350v 50p 150.200/275V 70p
50/500VE1.20 32.32/500V £1.80 220/450V 95p

MANY OTHER ELECTROLYTICS IN STOCK
TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, ISOnF 15p.
CONDENSERS VARIOUS, 1pf o U Olmi. 3p.

PAPER 350V-0.1 Tp; 0-5 13p; 1mF 150V 20p: 2mF 150V 20p
400V-0-001 to 0-05 5p; 0-1 15p; 0-25 25p; 0 47 35p.

MICRO SWITCH SINGLE POLE CHANGEOVER 30p.
SUB-MIN MICRO SWITCH, 309 Single pole change over.
TWIN GANGS 120pF 50p; 500pF £1

GEARED TWIN GANGS Z5pF 95p; 355|)F E‘l

365 - 365 - 25 - 25pF £1. Single Gang SOODF 1.50.

NEON PANEL INDICATORS 250V. Red 13 « } 45p,
ILLUMINATED ROCKER SWITCH. Slngie DGIE ‘hed 65p.
RESISTORS. 100 10 10M. 3W. W, 20% 2p; 10p.
HIGH STABILITY. W 2% 10 oghms 1o 1 meg., Sp

Ditto 5%, Preferred values 10 ohms to 10 meg., 3p
WIRE-WOUND RESISTORS 5 watt. 10 watt, 15 watt 20p.
CASSETTE MOTOR. 6 volt £1-00,
CASSETTEMECHANISM, 6vor 12v Sterec Head £5.
ALUMINIUM CHASSIS 18 s.w. Undrullad 4 sides, riveted

carngrs 2% m -—£1 20;8 - in. —£| 50; 10 x 7 =

1n—£'| BIJ{ \4 in——£2. 50 15 in—E2- 40;
A i 80,18 e T £2.90, 16 - 10+ 24in
L 2710 ANGLE BRACKET 6 - i « 1in—25p.

ALUMINIUM PANELS lﬂlwg 12
4in.—36p; 1 2

< 12 5
8in.—90p; IO '.hl'l --Bﬂp.

9in.—£1-20; 6 -
x « 5in.—60p;

BLACK PI.ASTII: construction box with brushed aluminium
facia size 63 « 43 « 2" £1.50. Many other sizes.

BRIDGE IIEC'TIFIER 200V PIV § amp 50p. 2 amp £1-00.

4 am, E(Z .50. DIODES la, 'IOS 3a, 309
'rocm.s swrrcu S SF 30p. DPST 40p. DPDT 50p.
MINIATURE TOGGLES SP, m DPDT, 60p.

BSR 172 BUDGET SINGLE PLAYER ideal for disco or
small three-speed Hi-Fi system with stereo cartridge £zo
cueing device and bias compensatar.  Post £2

BSR STEREO CARTRIDGES SC7 £2; SC12 £3.
Sonotone 9TA-HC £2.50, V.100 Magnnt.c £7.

MAINS TRANSFORMERS

£2.00 80p 6-0-6V 100ma.... £1.80 B{]p
..£1.30 80p 920 93\." 50mA 20 B:q
! B0, 12V e

EZ‘OD 5 10V 30v.40v.2a.. £3.50 £2
20V, 1 amp.. £3.00 £1

£2 20V-0-20V.1a... £3.50 £1

£1 e gz

£1 1

50

£1 8V_{am E1.

£1 28V1a S8Uia £s00 £

£1 32.0-32V 6.54... £11.00 £2

. 12V 2 amp. £3.00 £1
Radio Ct.rmponent Specialists

337, WHITEHORSE ROAD
CROYDON, SURREY, U.K. TEL: 01-684 1665
Post 65p Mini Callars Wal, Closad Wed.
Phone orders with Access-Barclay-Visa. Lists 28p Stamps
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MASTER ELECTRONICS NOW'!

The PRACTICAL way!

This new style course will enable You will do the following:
anyone to have a real understanding  @Build a modern oscilloscope

of electronics by a modern, practical . .
; " rren ronic
and visual imethod. No Brévious @ Recognise and handle current electro

knowledge is required, no maths, and components

an absolute minimum of theory. @ Read,drawandunderstand circuit diagrams
You learn the practical way n e2sy - @Carry out 40 experiments on basic

steps mastering all the essentials o b " .

your hobby or to start or further a elec;romc circuits used in modern

career in electronics or as a self- equipment )

employed servicing engineer. @®Build and use digital electronic circuits

All the training can be carried out in and current solid state ‘chips’
the comfort of your own home and at . :
your own pace. A tutor is available to @ L€arn how to test and service every type

whom you can write personally atany  Of electronic device used in industry and

time, for advice or help during your commerce today. Servicing of radio, T.V.,
work. A Certificate is given at the end Hi-Fi and microprocessor/computer
of every course. f

equipment,

Newdob? New Career?New Hobby ?Get into Electronics Now!

| Please send your brochure without any obligation to | am interested in- P21
ICOLGUR BROCHLI%E NAME [ COURSE IN ELECTRONICS
a5 described above
ADDRESS [ RADIO AMATEUR LICENCE i 3 I
1 MICROPROCESSORS QTHER SUBJRCTS
[ LOGIC COURSE I

BLOCK CAPS PLEASE

Q0 say good buddy, where do/
get transistors and I.C’s for
) C.B. and R.F. appﬂcar:ons?”

" Y POSDO/S10 | pAF42 120 | SB/25SM G6F12  1.50
R 430 Jpfe0 070 1150 | 6F14 115
> BRI258M BF15 130
. £Y86/87 0.60°| PFL200 1.10 | gfes 070 a1 A%
280 : .
A22s3 880 | ECHB1 070 e oo leas 125 o ol smaor 130| g3 078
42000 920 | ECHB4 D.80 ; 1 085 SUSG D76 | BF224 175
aP8 075 | gcig0 pyo | EZ81 070 ( PLB1 DR | uCCE4 085 O
a3 070 | ectap p5| GYSD1 130 | PLBZ 070 | ucces oo BWR DAR| 633 1080
AP4 080 | tig. 1ag| G232 105 |PLE3 060 | yciso 130 f SYIGT D80) 8Gas 00
812 390 | fuist Ogy| G233 420| PB4 085 | yckel 075 ( 523 150 GGHEA 085
] Bt 80| o34 23p|PLS04 145 | uCie2 095 | 5246 OI5| GHGE 160
Eﬁ;s “m :E;‘;E ‘l‘-:: G237 380 | PLS08 195 | UF41 125 | 52467 105) fi4 135
UET22 2098 | fF39. 126 | K166 630 | PLS0S 290 | UFED 085 6/30L2 090 BJ4wa 2.00
o7 PL51S 320 | ures 095 | BABT 070 6J5 230

e DF36 070 | EFAD 125 9.20° 302 220 41 BACT  1.45| BJSGT 090
r” DK 120 | g1 130 | KTBE B85 | FU ol Uet o5 sacs oso| e o8k
ANGLIA of course!! rhey are OWP6 035 | fr60 o085 | . 1IR0 PvaD 070 | uwao 030 546 L1S| msw 080

i b : DIz 060 | B3 15| WS 28D Clo UMB4 070 | BAKS O65[ g7 120

1 the UK's leading supplier of snaslE tm| e aw asn| wve2 070 | SAKE 080\ skec 298
o €551 1420 | g1 1sp| OA2  070) FYBZ DS v 085 | coo o ek 050

Motorola &Japanese IVPGS eascc 160 | g2 20| 082 080 ;:3; L VD530 ¢ 6amMs 20| exac 0ss
£88CC/01 g9s 065 | PABCAD D88 Locoo w70 | vaisono | 6AMS 150 siem 280

10| eris6 o080 | PEBS BIR| Llooe gas 135 | GANBA 250 6l6G 250

ANGLIN COMPONENTS

H130e 630 | et
1 FEO4 495
BURDETT ROAD WISBECH CAMBS PE13 2PS flies 428 o

AT "
Telephone 0945 63281 Telex 32630 Ensgao D80 E:I.sinﬂﬂ ;_:é
EBSY 080 | FL32 110

X61M 170 %g :-2’3 BLEGT 125
XR1-6400A W 1 BLIG 085
VAT.INCLUDED 260 | BASE 115 618 070

- 7759 spg | GATE 080 GlOE 295
PCI00 1.15 GOvoano 7749 p7s | BAUE 060 ELD20 070
PccBd 050 285 | zg000 345 | RAVE 085| 6076 130

EBCI3 115 | EL34 180 pecEY 085 1204 BAXAGT 1.30| 6547 100

EBCY0  0.90 280| pccigs 105 ol 14.40 ‘E%DDLLJ 3;;55 BAXSGT 1.30| 6567 115

M IG H I I N l N ETY PAC KS A L L 90p Ea. Inc. VAT, EBFBD 060 | EL37 440 pCrA0 0.80 | Qovod/esa 79007 245 | GBEG 040| g5y7 105
BUY SIX PACKS AND GET A SEVENTH PACK FREE] E:ﬁgg &:g Et:g :»:: %Eg: :.;g ,f.:f" 143 085 Eg:ﬁﬁ 0 55| ggf;m s.::

POSTAGE UP TO'4 PACKS 15p PER PACK. 5 PACKS OR MORE POST FREE. €052 0.65 | ELG) D:ﬂﬁ e 'IiSI:I DOVOE win :Iﬁ.ﬂs S:g 88GEG 1 61]' ikt O:N

MN1 300 § watt pre-formed resistors, MN31 15 assorted trimmer caps. EC1 340 | ELBZ 070 PCFAT 050 | gvoaaz 154 pas | BBJE 130 gSAT 110
MN2 200 § and § watt resistors. MN32 15 30pF beehive trimmars. EC92 085 | ELB4 080 pcrz00 180 420 | 155 45 | GBOTA OB g507 095
MN3 100 1 and 2 watt resistors, MN34 25 min. glass reed switch. Eg‘l;.:; ::ui &gg ?ga EE;EJ] ;,:: $c,,u.q|m4,2g 174 045 ggc{:ﬁ ;;g g:ggT a:g

MN4 50 wi d resistors, : v 2 ! SC1/6004. T4 0.80 4

MNS | 100 metal oxida resistors. Ay | Aoplyatsens capacitors, EC81 ODBS| €91 420( PRl 175| SP61 180 | 1x28 14p | OBWT 080 gxa 08
MNE 12 assorted potentiomaters. MN42 | 10 BC107 transistors. ECCBA 060) EL95 080| pcrgo2 085 | 17121 1650 | pp21 opep| 604 050 gxawa 210
s | e e MN43 | 10 BC10B transistors. ECCBS D60 | ELSO4 1.70| prrg0s 245 | 25 15| 2x25 11.90 | 606 055  GXSGT 0.65
P : : MNa4 | 10 slide switches splco, ECCBE 140 | ELS0S 2701 pcegng 120 | U26 115 | 2x2 145 | BCHE B20 6Y6G  0.90

MNB 50 assorted alectrolytic caps. o ECCBA D080 | ELBO2 170| pCrans 2.05 | y27 115 | 3a4 p70 | BCLE 170 gz o0
MNS 100 assorted ceramic caps. MNS1 :‘3 -2 red led. ECCT89 D8 | ELB2I B20| prwaoD 135| yis1 085| 305 050 | BCYS 115 I8 116
MN10 | 100 mixed caps. poly. ceramic. MNE2 [ 10:3267red e, ECCA04 080 | ELB22 990| pcigy 075| u281 070 3022 2300 | 506 070 v4 100
Alock. THice. $in MNS53 | 2001 mfd 25V ceramic disc. ECFD 08S5) EM31 180| prig? 05| p3on  O65| 3629 100 | GEAB 320 907 070

MN13 | 20 aémma transistons. MNS4 20 0-01 mfd 25V ceramic disc. ECFA2 065| EMB0 085| prigs peo| usoD 11.50| 354 D60 | JBFE 160 906 280
n1a| 40 " % MNS8 | 2 « CA723 voliage reg ECFAD1 1.05) EMB) OB5| pCigs 105| yenl 080 se254M GF6GE 110 1002 085
M 1N4148 diodes. MN61 | 3 x TIP32 transistor. ECH14 226| EMB4 0BS5S prigosies | yscar 1.20 1400 | (BF7 280 1o0FiE 070
MN22 g -2; LED's with elips 4 red, MNB2 | 3 « TIP31 transistor, ECHIS 170" EMBT 115 125 UABCEO 075 678G 0.85 g}m : |!r2\7q

yellow," 2 grean. MNB3 | 30 mixed polyester caps.. POSTAGE: £1-€3 305, £3-65 40p. £5-£10 45p. £10-£15 *SRECIATUMAL
MN23 1Ib nuts, screws, washars, etc. C280, Siemens, atc. BOp. Over £15 fiee.  minbmum amf [ 4 i c o LO MO R :03?’53'1:
Microwave Modules as describad in Practical Wireless “Exe”. Project [Wessex Alarms] A Iololt:ese :lulves are VALVES AND (ELECTRONICS) LTD ande
i - N I te an ic Y
complete with horn. £8.00 + 50p postage 'r:;cfrm L dell.-‘llvle::, TRANSISTORS (170 Goldhawk Rd., London W.12
CHORDGATELTD (DeptC) sowe reserve the right Telephone enqulries Tel. 01-743 0899
75 Faringdon Road, Swindon, Wilts. Tel. (0793) 33877 to change prices 1or o9 otc; rotall | Open Monday to Friday 9-1 pm,
: 7 new stock when un- 749 3934, trade and 2.00-5.30 pm
Retail premises at above address. avoldable. export 743 0899, B i -
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SELLING OR
BUYING

A classified advertisement
could solve your problem at
very little cost.
RING LINDA
01-261 5846

Receivers and Components

BALLARD'S OF TUNBRIDGE WELLS have moved o
54 Grosvenor Road. no lists. S.A.E. all enquiries phone
Tunbridge Wells 31803,

BRAND NEW COMPONENTS
BY RETURN

HIGHST&BILITYBES{SYO RS.

1\ Carbon Film E12 Series 1R-10M. (E24 2R-6M2}—1p
fW. W & 1W Metal Film E12 Series 10R-2M2—2p
METaAL FILM }w 1% E12 series 10R 10 1MO—3p
CAPACITORS
MULLARD Min. Caramic E12 100V 2% 1.8pf. to 47pt.—3p
2% S56pf. 1o 330pi—4p. 10% 3890pl 10 4700pf —4p
Plate Ceramic 50 W!:g. Vartical Mounllnq

E12 22pf. to 1000pl. & E6 1K5pf 47Kpl.—2p
Mmmturp- Polyester 50V Wk \l'ar\iulMonnung
01, 015, 22, 0. 068 mids—4p
0.1 —8p. 0.5 & o.zz_ap. 033 & 04/—8p
0.68—11p. 1.0—15p. 1.5—20p. 2.2—22p
ELECTROLYTIC. Wira Endod [Mfds/Volts).
D47/50 5p 215 Bp  100/25 fp 405 1
10/50  Sp  22/50 6p  100/S0 Bp 470040 16p
2250 S AMNE 6p 220016 Bp 1000115 159
4750 Sp 4125 Gp 120025 Bp 100025  18p
1050 S5p  4VS6 Bp 120750 10p 100040 35p
2216 gp 10016 Tp 47016 1p 2200016 20p
TANTALLIM BERDSUBMINI&TURE ELECTROL\"TICS
0.22, 0 47, 1.0, 22 « 35V & « 6.3V—14p

d?ﬂﬁ\.f [ 5vV-—15p. 10."16& 22!6—20p 10!25-—299
10/36v, 22/186Y, 4?.-’6 3v, 68/3V 100/3V—3 g
15/25, 22/25, 47/10—36p. 4?!’16—80;‘ 220/16—£1.2
Polystyrene 63V Wkg. E12 Series Long Axial Wires.

10 pf. 1o 820 pt—3p. 1000 pf. to 10,000pf.—4p .
TRANSISTORS.

BC107/8/8 10p BCI82L Bp BF197 10p
BC147/8/9 10p BCI8BAL 8p BFvso 51/52 1sp
BC157/8/9 10p BC212L 8p BFXBB
BC547C/BC/ACTp BCYTO 15p 2N2926 ?
BC557C/BC/ACTp BF194 10p 2N3055 50p

8 Pin DIL ics 741 Op/amp—18p. 555 Timerl—zdtp
Holders 8 pin—9p. 14 Pin—12p. 16 Fin—14p. 28 Pin—25p
40 Pin—30p.

DIODES lp.i.v./amps).

75/25maA INd148 2p 1250/14 BY127 10p
10014 1N4002 4p 400/3A IN5404 14p
BOO/1A 1N4006 Bp BOV1.5A S1M1 Sp
1000/1A 1N4DDT Tp 30/150mA  AAY32 12p

€24 Series 3V3 to 33V 400mW—8p. 1W-—14p
L.E.D.’s 3 mm. & 5 mm, Red—10p. Green, Yellow-—14p
1 p. Holders for 5 mm—-Zn
FUSES. 20 mm. Glass. mA to 54, 0.B.—3p. A/S.—
\!'QI.TAGE ﬂEGUMTDBSv SV, BV, 12V, IS\«‘ IOUrﬂA ﬂﬁﬂ
5V, BV, 15V, 18V & 24V 051‘&——009 1A—85p
PRESET POTENTIDMETERS

50mW & tW 100R 1o 1MO—T7p.

PAIRS BATTERY SNAPS PP3—5p, PPS—10p

THE C. R. SUPPLY CO.

127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)

Grommets for 3_mm.—

90

per word (minimum 12 words),

Tower, Stamford St.,

SMALL ADS

The prepaid rate for classified advertisements is 28 pence
box number 60p extra.
Semi-display setting £9.50 per single column centimetre
(minimum 2-5 cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed “Lloyds
Bank Ltd". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisernent Manager,
Wireless, Room 2337, IPC Magazines Limited, King's Reach
London, SE1 9LS. (Telephone 01-261

NOTICE TO
READERS

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

Practical

5846). of the magazine.
VHF CONVERTOR. 45-220MHz. 28-30MHz tuneable
IF. Highly sensitive unit. £8 inc. pp. 50-30 OHMz type Aerials

£9.50. Sae data, lists. H. Cocks. Cripps Corner,
Robertsbridge. Sussex. Tel. 058083-317.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Forresters (National Radio
Supplies) late Holdenhurst Rd. now at 36, Ashley Rd.,
Boscombe. Tel. 302204, Closed Weds.

VALVES

Radio — T.V. — Industrial - Transmitting

Projector Lamps and Semiconductors
We Dispatch Valves to all parts of the world by return
of post. Air or Sea mail, 6000 Types in stock, 1930 to
1976. Obsolete types a speciality. List 60p. Quotations
S.A.E. Open to callers Monday to Saturday 9.30 to
5.00 closed Wednesday 1.00. We wish to purchase all
types of new and boxed Valves. Projector Lamps and
Semiconductors.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN
West Wittering 2023 (STD Code 024366)

AUTOMATIC MORSE DECODER - Low cost, easy
build Yv circuit. Accepts audio input or practice key. Gives
continuous readout on 12 character alphanumeric display.
Send £3.95 plus large S.ALE. for fully detailed 17 page
construction data. Parts and p.c.b. available. MacRitchie
(Micros). 100 Drakies Avenue, Inverness 1V2 3SD.

CRYSTALS MADE TO ORDER within 6 weeks. 4
105MHz, wires or pins. £3.90 each inclusive. Hartley
Crystals. Green Lane, Milford, Godalming, Surrey GUS
SBG.

CRYSTALS Brand new high-precision. You benefit from
very large stocks held for m ustrial supplies, All normal freq
standards, baud rates, MPU, and all magazine projects inc:
HC33/U: 1.0, £3.75. 2.5625 MHz, £3.50. HC1 : 4.0,
5.0, 60, 7.0, 8.0, 9.0, 10-0, 10.7, 120, 15.0, 16.0, 18-0,
20.0. 386667 MHz. £3.35. Selected freqs stocked in
Glider, Marine and 27 MHz bands. Any freq made 1o order in
8 weeks from £4.10. 2-3 week service available.
FILTERS Your best source for 6 and 8 pole and monalithics
for AM, CW, 558, FM. on 455 kHz, 1-6, 9-0, 10-7. 21.4
MHz, etc.

Prices inc. VAT and UK post. SAE lists,

P. R. GOLLEDGE ELECTRONICS
G3EDW, Merriott, Somerset, TA18 5NS.
Tal: 0460 73718

MEMORIES 2716 (TMS 2516) Special Offer £3.50. Red
LED's 10p + 50p P&P. S.AE. for lists. T.H.D.
Electronics. 90 Longford. Yate. Bristol.

T.V.I. FILTERS, pre-amps. 24v-12v voltage reducers.

Send S.A.E. for full list and money saving voucher. Apex-

Enterprises, 329 Welford Road, Leicester. Tel. 704284,

Southern Valve Co.,
2nd Floor, 6 Potters Road, New Barnat, Herts.
Tel: 01-440 B641 for current prices & availability, all popular
walves stocked. SAE Lists. Cash with order. Same Day Postal
! Despaich, Telephone afternoons preferred. Not Thursday.

Valves, Tubes, Aerials etc by LEADING-MAKERS. Send SAE
Lists or Phone for curront prices. Counter or MAIL ORDER, NO
COD. Speedy Despatch assured. No order under £1.
Philip Bearman, 6 Potters R New Barnet, Harts.
ol: 01-349 1934/5 (1934 Rucordin Machma}
Closed Thursday. Telephone for Shop Hours.

WE REPAIR/RESTORE valve type communication
receivers with a one year guarantee, For a free quote
telephone Corby 61697. Vintage British Radio
Components Co.. 22 Thurso Walk. Corby, Northants.

TRIO RI1000 Communications Receiver. 200K Hz-
30.0MHz. As new. £225. Phone Caterham 49615,

wwWw americanradiohistorv com

TV-DX

FM-DX and all domestic reception requirements — Fringe or
lﬁvtal Acrials, Amplifiers, Boosters, Filters, Hardware — and
e knowledge. Our new 1981 Catalogue costs 45p. SAE all
enquiries, please.
“ROGER BUNNEY'S TVDX BOOK (2ZND EDITION) £2.35
inc. post + packing.

SOUTH WEST AERIAL
SYSTEMS (PW)
At S st
Tel. (0747) 4370.
COPPER AERIAL WIRE l4swg hard drawn 70° £5.34.

140" £8.84 inc. VAT. Postage £1.75 T.M.P. Electronics,
Supplies, Britannia Stores, Leeswood, Nr, Mold. N. Wales.

ANTI-TVI TRAP DIPOLES

1981 Range: Shortwave Listener Aerials

10, OId Y, Dorset.

Indoor models £14.50 & £27.50

Outdoor models £30,00 & £36.00

Lists 10 = 8 in 17p SAE, Aerial Guide 50p
Indoor and Invisible Aerials £3.50

Callers Welcome Tel: 0398B6-215
G2DYM, Uplowman, Tiverton, Devon.

Books and Publications

OUT OF PRINT BOOK SERVICE. 17 Fairwater Grove
(E). Cardiff. Send S.a.e. for details.

STATION LOGBOOKS with invaluable reference in-
formation £2.25. Mobile Minilogs 80p. Callsign Window
Stickers £1.50. Beauprint. Meltham Road, Honley,
Huddersfield. Trade/Club enquiries welcome. Tel. 0484-
662824,

SERVICES

OSCILLOSCOPE repair and calibration, Quick service,
competitive rates. W.LR. Electronics 01-367-6816.

Courses

COURSES. Radio Amateurs Examination. City & Guilds,
pass this important examination and obtain your G8
licence, with an RRC Home Study Course. For details of
this and other courses (GCE, professional examinations
ete) write or phone. The Rapid Results College, Dept. JX1.
Tuition House. London SW19 4DS. Tel: 01-947 7272
(Careers Advisory Service) or for prospeclus requests ring
01-946 1102 (24 hr Recordacall).

When replying to Classified Advertisemems—‘

please ensure:

{A) That you have clearly
requirements.

(B) That you have enclosed the
remittance.

(C) That your name and address is written
in block capitals, and

(D) That your letter is correctly addressed
to the advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of

delay.

stated your

right
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Service Sheets

G T TECHNICAL INFORMATION SERVICE
= B = 76 CHURCH ST., LARKHALL, LANARKS.

Any full size service sheet - still only £1 + s.a.e.
Thousands of different sheets & manuals in stock (many of these only obtainable from us)
Repair data your named T.V. £6 (with circuits £8)

Domestic Equipment, exploded diags, circs, etc. in 2 huge binders £26.50
S.A.E. for free newsletter, price lists, any quotation, bargain offers, unique T.V. publications.

2 big catalogues list thousands service sheets/manuals plus £4 vouchers for £2 + large s.a.e.
Complete British Colour TV circuits, etc. in 3 huge binders only £39.50.

Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. after 10.

BELL'S TELEVISION SERVICES for Service Sheets on
Radio. TV etc. £1.00 plus S.A.E. Colour TV Service
Manuals on request. S.A.E. with enquiries to B.T.S.. 190
Kings Road, Harrogate, N. Yorkshire. Tel. (0423) 55885.

Educational

SERVICE SHEETS, Radio, TV etc., 10,000 models.
Catalogue 25p, plus S.A.E. with orders, enquiries,
TELRAY, 5 Henderson Street, Preston PR1 7XP.

CAREERS in Marine Electronics, Courses commencing
September and January. Further details, The MNautical
College, Fleetwood FY7 8]S. Tel. 03917 79123,

SERVICE SHEETS, Radio. Television, Stereo, etc., from
50p. Catalogue 25p. S.A.E. with orders. enquiries.
Hamillons. 47 Bohemia Road. St. Leonards. Sussex.

VINTAGE RADIO AND TV Service Sheets, huge stock,
1914-1955. Access, Barclaycard. Vintage Wireless Co., 64
Broad Street, Staple Hill. Bristol BS16 SNL. Tel. 0272
565472

For Sale

FRG 7. Mint. Makers guarantee. £170. D. Love, 4 St.
Chads Road. Lichfield, Staffs,

NEW BACK ISSUES of “Practical Wireless" available
90p cach post free. Cheque or uncrossed P/O returned if not
in stock. Bell's Television Service, 190 Kings Road,
Harrogate, N. Yorks. Tel: (0423) 55885,

Wanted

ELECTRONIC COMPONENTS PURCHASED. All
types considered — Must be new. Send detailed list — Offer
by return — WALTONS, 55A Worcester Street,
Wolverhampton.

-~ WE BUY SURPLUS ELECTRONIC COMPONENTS,

PCB’s etc, for cash. Tel: (0703) 785862,

Miscellaneous

TELEPHONE ANSWERING MACHINE. Build your
own for under £10 plus any cassette recorder. Send £3 for
circuil and plans. S. D. Cross, 24 Thorney Road, Streetly,
Sutton Coldfield. West Midlands.

PURBECK OSCILLOSCOPE, part built, 3 boards, case.
Ring for details. £65. 01-864 2203,

C.W.A.S. ALARM. Send now for the latest discount
catalogue of Professional Burglar Alarm Equipment.
C.W.AS. Alarm, |1 Denbrook Walk, Bradford BD4 0QS,
W. Yorks. Phone 0274 682674,

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSD AVAILABLE

TV Monos, Radios £1.25 - Tuners £1.25 - Tape Recorders,
Record Players, Transistors from £1.25 - Car Radio £2.00
+ SAE - Stereograms, Radiograms from £1.25 - Except
Colour TV Circuits from £2. — State, it circuit will do, it
sheets are not in stock. All TV sheets are full length 24 x
127, not in Bits & Pieces. All other Data full lengths. Free
Fault Finding Chart or TV Catalogue with order. Crossed
P.0.s returned, if sheets not in stock. S.A.E. please.

High Quality AM Car Radio

Push button. Provision for rear speakers with
independent volume control. Made in Japan to
highest specification for leading American Car
Manufacturer. Complete with installation kit but ex-
cluding Makers name plate. £12.50 including
V.A.T., postage & packing.

GEEMARC LTD.,
1-3, Albert Place,

ADVERTISERS
PLEASE NOTE

Our Box Number Service is

available for Mail-Order

London N3 1QB. isi
n, ,..m",:,‘ f&am’:w" 8BX Tel:01-36 9374,  Telex: 261957 GMARC G. Advertlsmg
01-458 4882 (Mail Order)

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.0. for £....ccvccennssseseesessennss

(Cheques and Postal Orders should be crossed Lioyds Bank Ltd. and made payable to Practical Wireless).

NAME I M O

PRACTICAL WIRELESS,
ADDRESS Classified Advertisoment Dept, Rm. 2337,

King's Reach Towoer, Stamford Street,

London SE1 9LS Telephone 01-261 5846
Rate

28p per word, minimum 12 words. Box No. B0p extra,
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Miscellaneous Continued

LOSING DX?

ANTENNA FAULT? Check with an Antenna

Noise Bridge, MEASURE resonance 1-
150MHz and radiation resistance 2-1000
ohms, £15.70.

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, hear WEAK DX, £13.80.

CAN'T FIND DX? Get SPOT-ON with a Crystal
Calibrator, between your antenna and receiver,
1MHz, 100, 25KHz MARKERS, £23.80.

V.L.F.? EXPLORE 10-150KHz, Receiver £16.50.

TIME WRONG? MSF CLOCK is ALWAYS
CORRECT — never gains or loses, SELF
SETTING at switch-on, B digits show Date,
Hours, Minutes and Seconds, auto GMT/BST
and leap year, receives Rugby B0KHz atomic
time signals, built-in antenna, 1000Km range,
GET the TIME RIGHT, only £62.80.

Each fun-to-build kit includes all parts, printed

circuit, case, instructions, postage etc, money back

assurance 50 GET yours NOW.

CAMBRIDGE KITS
45 (PY) Old School Lane, Milton, Cambridg

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from P.V.C. Faced steel. Hundreds of people
and industrial users are choosing the cases they require
from our vast range. Compelitive prices start at a low
£1.05. Chassis punching faciliies at very competitive
prices. 400 models to choose from. Suppliers only to
Industry and the Trade. BAZELLI, (Dept No. 25), St
Wilfrid’s, Foundry Lane. Halton, Lancaster LA 6LT.

RECHARGEABLE
BATTERIES

PRIVATE & TRADE ENQUIRIES

WELCOME
FULL RANGE AVAILABLE. SAE FOR LISTS. £1-45 for
Booklet “'Nickel Cadmium Power” plus Catalogue. Write or

call, Sandwell Plant Ltd, 2 Union Drive, BOLDMERE,
SLITTON COLDFIELD \ll-\rEST hAL?é_?NDS 021 354 9764
D

ELECTRONIC KITS, Largest range of kits in the UK.
Everything from stroboscopic lights to transmitters, at
unbeatable prices. Send S.AE. for free catalogue to:
Eastling Electronics (Kits), 648 Hawthorne Road, Winton,
Bournemouth,

PARAPHYSICS JOURNAL (Russian translations):
Psychotronic generators, Kirlianography, gravity lazers,
telekinesis. Details: SAE 4 x 9", Paralab, Downton, Wilts.

PRE-PACKED. Screws. nuts, washer. solder tags
studding. Send for price list. A1 Sales (PW). P.O. Box 202,
London SW6 6LU.

THE SCIENTIFIC
WIRE COMPANY
PO Box 30, London E.4
Telephone 01 531 1568

ENAMELLED COPPER WIRE
SWG 1lb Boz 40z 20z
Bro29 2.76 1.50 0.80 0.60
3010 34 3.20 1.80 0.80 0.70
351039 .40 2.00 1.10 0.80
40w 43 475 2.60 2.00 1.42
44 1047 5.90 340 238 2.00
4810 49 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
14 to 30 6.50 3.75 2.20 1.40
TINNED COPPER WIRE
141030 3.85 2.36 1.34 0.80
Prices incl. P&P and VAT. Orders under £2 add 20p.
SAE for list of Copper/Resistance Wire.
Dealer enquiries welcome.
Reg. Office 22, Coningsby Gardens.

UH AIRCRAFT FREQUENCIES LIST including spot
frequencies of airports, air traffic control services, weather
Teports, navigation beacons, etc. £1. UK Marine Fre-
quencies List including spot frequencies of coast stations,
(plus broadcast times) port operations, navigation beacons,
etc. L1, International Distress Frequencies Chart 75p.
Prices include postage, same day despatch. PLH

DX SHORTWAVE MARITIME RADIO STATION
LIST, worldwide, 100 stations, 950 frequencies £1.75. B. J.
Phillipson. 20. Church Meadow, Rhydymwym, Clwyd.

MORSE CODE TUITION AIDS

WAVEGUIDE, FLANGES & DISHES. All standard
sizes & alloys stock. Special sizes to order. Call Earth
Stations, 01-228 7876. 22, Howie Street, London SW11
4AR.

QSL CARDS £4.50 100 P/P. S.ALE. 6 % 4" for samples:
McLelland. 42 Lancaster Road. Marsh Green, Wigan,
Lancs. Tel. 217087,

Electronics, 20 Vallis Road. Frome, Somerset BA 11 3EH. Castgtie'A: 1212 wip.m. for Sinauir (o maamination.
Cassette B: 12-24 w.p.m. for professional examination
Miores Koy and Buar et forsencing PLEASE MENTION
a Morse Key and Buzzer unit for sending practice.
IVFH';-I'CSNVEESOR. 15',:232[?'“”3' 22323’3;:"?"’“ Price each Cassette (including booklets] £4-75. Morse Key
. Highly sensitive unit. inc. pp. 30- z type and Buzzer £4.75.
£9.50. Sae data, lists. H. Cocks. Cripps Corner, Prices include postage etc. Overseas Airmail £1-50 extra, PRACT'CAL WIR ELESS
Robertsbridge, Sussex. Tel. 058083-317, MHEL ELECTRONICS (Dept 2) 12
Longshore Way, Milton, Portsmouth PO4 BLS. WHEN REPLYINGTO
ICOM TRIO/KENWOQOD OWNERS. Very informative
separate newsletters. Details S.AS.E. GIRKC QTHR. ADVE HTI S EM ENTS
ALUMINIUM TUBES FOR AERIALS. Various sizes
GLADSTONE RADIO, Aldershot. Watch this space. available. Nerva Metals. 01-904 4647,
MARCO TRADING VALVE MAIL ORDER CO.
WATCH OUT - Limited stock ly: LED h butt b Supplied i bust box. Thi Shiman Bouss
~ Limited stacks only: push button watches. Supplied in robust box. This
five function watch is supplied complete with batteries. Two 1ype of steap either metal or soft 159 Fallsbrook aoad London SW16 6ED
Igag\gr StEe leather style. THESE WATCHES ARE BRAND NEW AND IN NO way SPECIAL EXPRESS MAIL ORDER SERVICE
UBSTAN
Supplied with melal strap: £3.50 Including VAT and carriage. £p EMB7 1.50 | PY81 0-84 | BANS 4.74 | 607 2.20
£3.00 Including VAT and carriage. éfg:; ;gg 533: ;i;gg :¥g§ ggg sngsg\ 3.45 BSAT 1.45
DEVELOPMENT PACKS: These famous resisior packs ere now available in two sizes: 5 ' - 6AQS5 0-96 | 65C7 1.50
Carbon film 5% every value individually packed in arr.‘lnarl\f labelled bag. 10 of every OY86/7 0.84 | EYEE 0-84 | PY88 0-88 | 6ARS 1.98 | 65J7 1.60
value in the E24 range between the values stated: Eogggg ggg EY88 1.75 | PY500A 1.80 | BASG 4.38 K7 1-30
‘ Watt Pack: 10 ohm to 1 Meg (610 resistors) £5.00 per pack - VAT E180F B EYS00A 1.94 | PYBOO  0-84 | GASTGA 6.75 | 65L7GT 2-68
¥ Watt Pack: 10 ohm to 2M2 {650 resistors) £6.00 per pack + VAT 810F “::g g? g: WED'D‘Z 5 12‘33 giLBSGT g g; EEQ;GT :‘gg
MULTIMETER SPECIAL Russian type U4324 (Advertised EABCBO 1-20 | GY5O1 2.75 | QQv03-10 BAUB 1.08 | 65G7M 2.50
elsewhere in this magazine for over £15.00 each recently). Eg?éo ggg g%gg ;‘z‘g Qavoa- ZGR -80 g;‘;\"a"\ ?gg 6us s ?sg
o Vonoge: 98- 12 3. 150300, 600, 000, ' 200" EBF8S  0.85 | Gz3a  2.50 50| a8s 175 | exao 120
dc. intanaif I‘W’ﬂ 0.06. 0.6, 6. 60. 600, 3000 EC91 7-56 | GZ37 4.00 | QOVOG-40A BBAB 1-00 GX5GT 0-85
5.c.intensity m/a: 0.3. 3, 30, 300, 3000, ECC33  3.50 | KT61  3.50 £55.10 | 6BA7 512 | 7C5 2.95
d.c. resistance: 0.2, 5. 50, 500, 5000, kOhm ECC35 3.50 | KT66 10-00 | QV03-12 4.46 | GBEG 1.08 7CB 2.25
g level dB: - 1010-12 . ECCB1 0.-88 | KT77 8-00 R18 4.25 | 6BHE 1.52 757 2-25
A ECCB2 0.72 | KTBB 12.00 | R19 1-20 | 6BJB 1-08 12AT6E 1.20
ECCBI  0.88 | N78 9.00 | SP41 6.00 | GBNG 1-65 | 12AT7  0.88
FANTASTIC SPECIAL PRICE: £12.00 including P/P and VAT Eccas 1om | 282  aep | 003 390 |fhare 32| 12Aw 912
ECCI1 B8.93 | OC3 1.92 u2s 116 | 6BR8 175 12BAB 2.19
TRANSFORMERS forns aon | Obs. (92| uam 1-44 [ 6857  4.00 | 128E6  2.43
aritish made transformars at very attractive prices. ECH42 1.15 pggg }ﬁ gigcao ?gg ng? :gg Egﬂa %;3
e Primary Cumer Nt A0F W0 ECHB1 1.20 | PC92  1.28 | UBFBY 1.20 | 6BZ6  2.37 | 12HG7  4.17
- 2 0\-': : 0011&” 50p sgﬂ 436" ECLBO 1.00 | PCO7 1:20 | UCH42 1.20 | &6C4 0.88 | 30FLY/2 1.12
40v: 0umje: 2om L+ ECLB2  1.00 | PC300  1-20 | UCHB1 2.32 | 6CB 1.75 | 30P4  1.20
240w SoUmin. Stm  Som otk ECLE3  1.50 | PCFBO  1.00 | UCLB2 1.04 | 6CB6A 2.49 | 30P19  1.20
240v: 00mfa  75p 70p ] ECLBE 1.20 | PCFB2 1-00 | UCLB3 1.-44 | GCDEGA 5-07 30PL13  1-80
EF37A 3.50 | PCF86 1.60 F89 1.44 CLE £3.72 | 30PL14 1.68
E:i? %-;: PCFBO :g US'I ?gg GCHE 10-4% 75C1 2:35
Manufacturers note: We can supply FROM STOCK, 1000+ . PLFEUL . uLg4 : cwa 7-8 B5A2 2-35
i Fd X . 4 ¥ "
EUROPEAN quantiies o the above transformers and adaptors below. EFS0  1.80 | Pcreos 180 | UYSs 104 | 6bas  3.94 | jocaz 303 |
AbAPTORS e — fai zeo | scioo dso | vmiosseisi | S 234 | G 1as
- are ideal for driving Radios, casselte recorders, gamaes, EFB0 0.80 CLA3 LYo fal): 15’30 EH 1.75 ?gga “.%
; calculators ete. The adaptors fit the UK shaver socker. EFB6 1.52 | PCLB4 1.00 | ZBO3U  7.90 Gk6 2.67 05 20.00
EF31 1-80 | PCLBS 1-08 D21 3.50 HE 1:50 07 3.75
REF D.C. \fnl‘ng. Current 1+ 10+ 100+ EF92 5.81 PCLBE 1.08 3B2s 14.35 HS6 3.77 11A 18-33
EOB 200m/ 50&] 45p Ap EF183 0-80 | PCLBDOS 1.08 4CX2508 J5 2.50 124 18:33
EM3 av 200m/a £1. BOy 55p EF184 0.84 D500  3.60 45.00 5J6 3.50 13 79.26
EQS BY 400m/a £1.50 £1.25 85 EHS0 1.40 | PFL200 1-80 | 5R4GY 3.50 | 6J7 2.50 664  15.27
ET4 av 150m/a £1.50 £1.25 B85p EL32 1-50 | PL36 1-20 5U4G 1-52 JBEA 4.58 T2A 21-47
EL33 3.50 | PLB1 1.20 | 5V4G  1.52 | 6JS6C 5.58 | 931A  15.78
Please note that there is no extra P/P charge on the above E:: 45 %gg stgg ;‘;g 5\2'3 GT Elbgg Kggf ::gg 2 ?gg ggg
wransformers & adaptors. ELB1 3.50 | pLB4 1.08 | 524GT  1.50 | 6K7 1.50 | 5814A 3.72
Export please add Sea/Air mail at cost, ELB4 1.00 | PL504 140 | &/30L2 1.56 KB 1.75 842 12.09
Callers welcome Mon-Fri 9-5. EL86 2.50 | PLSOB 1.80 | BAB7 1.50 KDE 6-36 Q80 6-85
EL91 7-14 | PL503  3.20 | 6AHE  4.71 BG 2.50 1464 10.64
This advert is only a traction of our range, send 25p for our lates: catalogue. Please add 35p P/P ELS5 1:37 | PL519 3.20 | BAKS 3.60 LEGC  2.50 1468 8.12
1o all orders. [Free over £5.00). Add 15% VAT to total, Send orders to: Ek?g? ?% PLBO2 2.96 BALS 0.82 L7 2.00 ggga Tg‘gg
Dept. PW10, MARCO TRADING, o LT _10 L oas 180 6i0s 6721 S3s0 398
. ipen daily 1o callers: Mon-Fri 9 a.m.-5 p.m, 7586 10-14
The Old School, Edstaston, WEM, Shropshire SY4 5RJ. Valves, Tubes and Transistors - Closed Saturday 7887 _ 17.a8
. N Tarms CW.0. only - Tel, 01-677 2424-7. =
Special Oter Test Equip C upon request, Send S.AE. or Telephone, Prices excluding  Quotations for any fypes not listed SAE. Telex P::z:tau;jmcr
AWl orders despatched by return of mail. Tel: (094872) 464/465. VAT add 15% Post and packing 35p per order 946708° 1o prmng
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Three £1.00 Vouchers
inside

OUT NOW!

AMBIT’S NEW CATALOGUE

In an attempt to collate and organize our burgeoning ranges
of ‘stock’ components (now over 7000 line items), we have
at last produced a ‘concise’ 8O page parts catalogue to
supplement the popular ‘Tecknowledgey' series of ‘wordy’
applications catalogues, which now lists a wide range of basic
components - as well as our unique RF and Communications
components. The World of Radio and Flectronics contains
everything the informed electronics user needs, at prices
which we guarantee will match the lowest on the market for
equivalent product.

Prices appear on the page alongside the part nmenbers, and
the catalogue is now updated quarterly - available either
direct from here (60p all inc) or at most newsagents and
bookstalls where you can find electronics publication:. So
as well as all the ‘run-of-mill” items like resistors, capacitors,
hardware, solder etc - you now have the first genuinely
complete parts source for the radio, communication, elec-
tronics, computer user.

Ambit International

200, North Service Road,

Brentwood,
Essex CM14 4SG

U.H.F. Rx COLLINS Mil Type R278 normally used at RAF ground
stations, provides up to 1750 channels spaced 100Kcs from 225 to
400Mc/s any 10 of these plus one service channel can be pre set at
front of Rx (use of ext c.u. adds another 10 chan) the Rx is a triple
conversion using 38 int crystals to give 1750 chan, no ext crystals
are required. Rx is made for 19" rack mounting and 230v mains
supply uses 30 valves with 600 ohm O/P at 3 watts, all controls RF
LF gain phone & power jacks are on front panel, weight about 50Kg.
These Rx are supplied untested with circ & handbook. £87.

PANEL METERS MC type scale O to 25 lin 23" dia with meter
react & res to read 0/250v AC £3 also DC 0/80 amps 50 Mv FSD
3" dia new regret no shunts for these. £2.50.

RADIOSONDE UNITS Mk11 older type unit with 3 valves AF
Osc, Mod & RF Osc on 27Mc/s (req 90v & 2v LT) as 3 var freq AF
Osc 600/1000c for Temp, Press & RH these are sent in turn by
commutator swt supplied in new cond with chart & circ. £6.50.
PAN & TILT HEADS HD type for outdoor use for 240v mains give
360" pan & + 45’ tilt will reverse 6" dia ring fixing possible use as
Dish Ae mounts. £35.

TRANS HT type pria 230v Sec 1500-0-1500v at 500 Ma new
crated conservatively rated. £25.

RECEIVER UNIT part of Army 128 set tunes 2 to 8 Mc/s in two
bands as 5 min valves inc BFO in case size 8x5x4" reqs 135v &
1.5v LT with circ. £15.

PRESS GAUGES both new in brass cases 0 to 100 Ibs PSI 3} dia
case 90' scale £3.50 over O to 600 Ibs PSI 2} dia case £3.

COAX CABLE type UR57 HD 75 ohm 10mm OSD suitable HF &
Video new 10 Mt for £3.50 over this 25p mt.

VIBRATOR UNIT 6v for use with ARB8 type Rx new with cables
etc £8.50.

RECORDING TAPE Ampex Mil Spec 3600 ft on 104" spools "
audio type new unused £7.50 ea or 2 for £13.

COAX RELAYS min type 50 ohm 24v coil will work on 14v 1p c/o
contacts plus aux micro swt ex new equip with connectors. £5.

Above Prices include Carr/Postage & Vat.
Goods ex equipment unless stated new, SAE with enquiry or 2 x
14p for List 27.

A. H. SUPPLIES

122, Handsworth Rd., SHEFFIELD S9 4AE.
Phone 444278 (0742).

N
BECOME
RADIO AMATEUR

Learn how to become a radio amateur in contact
with the whole world. We give skilled preparation
for the G.P.O. licence.

e

Practical Wireless, November 1981

No previous knowledge required.
N R D 0 I D S S
Brochure without obligation to :—

British National Radio |

& Electronic School l
READING, BERKS. RG1 1BR

PW/11/815 BLOCK CAPS PLEASE
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WATFORD ELEGTRONICS

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND
TEL. WATFORD (0923) 40588. TELEX 8956095

ALL DEVICES BRAND NEW Jl.l.. SPEG AND F'UI..LY GUARANTEED. ORI
DESPATCHED BY RETUR OF POST. TERMS OF BUSIN 3
CASH/CHEQUE/P.0.s OR BAN KERS DRAFT WITH ORDER. GOVERNMENT
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED
(TELEPHONE ORDERS BY ACCESS NOW J\GCEI"TED Mlnlmum £10-00 o)
TRADE AND EXPORT INQUIRY WELCOME. P & P D 50p TO .M.I. ORDERS
UNDER £10-00. (excluding VAT). OVERSEAS ORDERS I’OS‘N\GEAT COST.

the total cost including p &
‘We stock many more nm It pays to
Football G

0Cc170/1

2N3
5] 2N3
2N3

N3

7
72
773

-

oo

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless
stated otherwise, all prices are exclusive of VAT. Please 15% to

t us. We are litm-aihr'hmd Watford

[

o ok ko ot Sl D B B NN
E-1 4 i SBRSn BEeRnG

- Rail Street. Open
Monday to Saturday 9 a.m.-6 p.m. Amplo Ftan Cur Parking space available.
POLYESTER RADIAL I.EAD CQPACITOHS 250V, ULTRASONIC
10n, 15n, 22n, 27n Bp; 33n, 47n, 68n, 100n 7p; 150~n 220n 10p; TRANSDUCERS
330n, 470n 13p; 680n 1 Sp; 1 23p; 1p5 40p; 2p2 46p, 395p per pair,

ELECTROLYTIC CAPACITORS (Values in uF). 500V: 10 52p; 47 78p; 83V: 0.47, 1.0
15,22 3.3, 8p; 4 7 9p; 68, 10 10p; 15, 23 12p; 33 15p; 47 12p; 100 19p; 1000
70p; 50V: 47 120; 68 20p; 210 24p; 670 32p; 2200 90p; 40V: 4.7. 15, 22, 9p: 3300
90p; 4700 120p; 25V: 1 5.5 8, 10, 22 Bp; 33 9p; 47 Bp; 100 11p; 150 12p; 200

330 22p; 470 25p; 680, 1000 ;zzooso ; 3300 76p; 4700 2p 16V: 40, 47. 100
3’?’5(1:2;3129;22 13p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; 3300 74p;

TAG- ENFD TYPE: 70V: 4700 245p; 64V: 3300 198 2200 139]). 50V: 3300 154p;
2200 110p; 40V: 4700 160p; 25V: 10,000 320p; 15,

e
cwoow

DEONLWWREBOND

a4

TANTALUM BEAD CAPACITORS: POTENTIOMETERS: Carbon Track
36V: 0 1p 022,033 15r; 0-47. 068, 0 25W log & Linear Valves.

. H Bp; 6.8 4700, 6800 1K, 2K (Lin 0ﬂlvl Single 29p
z . 33, : 4.7, 5Kﬂ|02MQSng e qang 9p
6.8 10 18p; 15 36p; 22 30p; 33, 47 5K{ 1o 2MQ Su\qm with D/P switch 78p

w
o

88

g

CE RAMIC CAPACITORS 50V

238

409; 100 75p; 220 8Bp; 10V: 15, 22 5KQ to 2M(2 Dual gan P
26p; 33. 47 35p; 100 55p. W Wirewound 500-20K 115p
POI.YEsTEH (MYMRI CAPACITORS: SLIDER POTENTIOMETERS
100V: InF, 2n, 4n, 4n7. 10n 6p; 15nF, 0 25W log and linea+ values 60mm track
22n, 30n ~0 47 7p; 56. 100n, 200 9p; 5K 500K.0 Single gang T0p
50V: 470nF 12p. 10KQ S00KQ Dual gang 110p
Self-Stick graduated Alum. Bezels 36p

e: 0-5pf 1o 10nf 4P | PRESET POTENTIOMETERS
TSnE 2208 330, 47nFSp  100nF7p | 03w '50R-2 2M Minl, Vert. & Horiz. ~ 7p
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Commodores
long awaited
Micro-
Computer
now ex-
stock.

£165.00

7

0 25W 1000-3-3MQ Horiz.  larger 10p
POLYSTYRENE CAPACITORS . :
TOBF 10 INF B A Bt 1T, 10p, | 0'25W2500-4 M0 Vert. 10p
RESISTORS-5% carbon. High Stab. ?EFE)YS(:EJ:EEDTRONICS DisitLCD 599
M.ma:u;‘e.lowNouse \al 885100 TIL209 Red 13 4b| ELCD 750
whinge vl 1223 190« | Tiz11 G 18 gept 120
ggav %gz‘le ET? 2: 1: TéLZRIZYeI 18 ORP12
ed 7
wo 202-10M Sp 3p o Gﬂ.-euor\renow'la FhrAg j .-l‘5
2% Menal s.lmmn M 52 6p dp {Infra Red Emitter)
1 Rectangular LED's 71
1% 0 5W S10-1M E24 10p 8p | pug green Yelicw 03 -
N.B. 100+ price applies dro Iﬂesis:ors ul with bezel 29 m—iﬁwr 52
each lype not mixed values. 75 D 1 Red
eg. Displays SFH205 81
99 TIL78 60
L01" v 3 € Knod
VEROBOARDS: 0.1° ¥ Boxrd 1808 | 3. &1 Redor G150 [cRvSTALS
a ain  "DIP Board 330p s
Zixsj“ 73p 52p Vera Strip  144p g,‘gﬁ:::'d :15 ;ggﬁﬂi ggg
: :g}. 8 = [PROTO-DECs | 6-CcCamn 180 | 1MHz 295
335 95p 79 Veroblock 375p | 8" Orange 276 | 1.00BM 290
3317 328p 211p |5-0eC  350p | Burgraph 10 seq. 225 |1 6MHz 323
ad17- az26p — g
Piof100pins 50p gimboard 17885 | LINEARIC's  [im10 395 |NEEZO
Spatfaceicuttar, ]139 Superstrip 551 02 75 |LM3D1A 26 | RC4136D
in insertion tool 62p 998p ;(t:gs:s pin 35 tm (‘.'r L gs 668
733 75 [tMaie 240 | 2ABa30d
COPPER CLAD BOARDS 741 B pin 14 | LM324 50 | saB3210
Fibre Single- Double- SREP 747C 14 pin 78 |LM23 70 | 553402
Glass sided sided 9.5"x8.5" 748C8Bpin 36 | LM34 90 [ 5n7
B7xB" QOE 110p 95p 753 8pin 185 |LM34: 115 | g7
6"x12 150p 200p 3‘:80(:‘: ;g LM: 1nu 4;3 N7
9 M
ERRIC DALO ETCH RESIST | AY-1-0212 675 |LM38IN 145 |any
fmlﬁ%‘;meso X PEN plus SDBI'PSED Av-1-1313nggg LM3B1AN 192 N7
p +50pplp p | AY-1-1320 LM:. 12
LDERCON AY-12027 180 | tm 120 N
50 venow:nm PEN =1 LW
T 5o | NEIE0 88 LR 'R
pins H T \Ar:l?S H bs 6 == T
500 pins 276p | o AY-3-8310 720 |LM1a58 a5 Tl dab
N e, 3IMeA
KETS M3S09IN
DIL300 B ECTORS AVS1317A 639 [LM3OTT" 138 Jann0.
Low Wire | TEXAS AY-5-8100 ?35 LmM3914 220 | TRAS40
profile wrap 1 156/ CA3011 110 |LM3915 240 |ygassoa 330
Gpin 8p 2505 yoway — B2p| EAINIE 127 LM3918, 238 |TBABA1-A12]
1 o X1
oo &) ot a0 CA0R a8 |LTEET Mo lMASECAR
1
one 2 S| Gy 1% 1gn) o (R | WAL 47EBITRAR
3ibin 355 70p|2 0wav 188> —"|GA3038 115 |MCiaoar 200 |12AB20.
28pin 28p  BOp -_,-_,‘0;:_:; zosg CA3043 275 |MC1310P 150 |TCad65
oS, 'z asve o  [caes 3
CA3048 214
CA3059 185
pEncocons  sgavamese gz 052 128
VALVE TYPE RFCS chokes  140p | SAJQB0F 65
Ranges: 1-5BI.Y.  RFC7(18mH) 160p | SA3081 190
Rd. Wht. 122p 1FT13/14/15/16 09DAC
6-7B YR 110p 17 1200 | ER309940 378
1-5Green  150p 1FT18/16  138p | SA3123 -+ ;
T-type (Transistor 1FT 18/465 152p C£A3130 a8 5040 97 | 1i074
Tuning). ToC! 1240 | cA3189 295 [MK50398 635 | oA CH
Ranges 1S B s Mwiwsrr 1228 [1CL7108 735 | MMs303 635 | LoB1CP
Red. White 150 L 1590 1 1CL7107 975 |MM8307 1275 | Tronach
ICLBO3BCC 340 | MM57160 575 | T ogach
JACKSONS VARIABLE CAPS. ICM7205 1150 |MSM5526 820 | jaa170
Dielectric 0-2-365pF with slow | ICM7215 1050 |NE543K 210 | Gaa180
100/300pF  205p motion Drive  450p | ICM72164 1950 | NESa4 185 | Jan1003
500pF 250p 00-2-208/176 395p | ICM72168 1950 | NESS5 17 | XR2206
6:1 Ball Drive .. .. with slow ICM7216C 1950 |NESS6DB 55 | xR35
4511/DAF 160p motion drive  450p [ ICM7217A 790 | NES6O 325 [ 7414
Dial Drive 4103 CBO4:5pFi 10 250p | ICM7555 80 | NESE] 398 | 5n42
6:1/36:1 775p 250F  290p|LAd032 295 |NESE2B 410 | 7naz
Drum 54mm 55p S50pF 290p | LCT130 495 | NES64 435 | 7547
0-1-365pF 325p 100:150pF 350p | LD130 452 (NESE5A 120 :
ZN42
00-2-3650F  395p ‘L' 3x310pF  728p | LE488 75 | NE566 180 | 581034
00-2-500pF  550p 00-3x25pF  550p | LF356 85 |ME567V 170 0
\¢ ZN1040E
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BASIC pocket computer
CASIO FX-702P

World's most puwerful

(RRP £134.95)

ONLY £119.95

High speed computer using BASIC language, with program/data

storage on cassette tape via optional FA-2 adaptor.

AVAILABLE SOON: Plus in ROM program modules and FP-10 Mini

Printer for program/data printout.

LCD dot matrix scrolling display. Input can be varied from 1680
program steps, with 26 independent memories, to 80 program steps with
226 memories, all protected (non-volatile). Up to 10 programs (PO to

P9) can be stored.

Subroutines: 10 levels. FOR NEXT looping, 8 levels.

Debugging by tracing. Editing by moving cursor,

55 built-in functions including Regressional Analysis and Correlation
Coefficient all usable in programs. Program/data storage on cassette
tape. Two lithium batteries %we approximately 200 hours continuous

use, with Auto Power OIT after 6 mins disuse.

Dimensions: 17x 165x82mm (§x64x34""). Weight 180g (6.302).

FX-602P Advanced programmable. Up to 512 steps

*EENEW*** FX-3600P 38 program steps

£74.95
£22.95

TEMPUS

World s most versatile

alarm chronograph watch
CASIO AX-210

10 alternative displays

Over 60 useful functions

ANALOGUE display of time plus:—
* Digital time display, 12 or 24 hour
system.

Digital date, month and year, plus day

ag.

Fu!I;I month calendar display, current

month.

Full month calendar display. next

month.

Auto calendar pre-programmed to the

year 2029,

Dual time modes

* ANALOGUE display of local time,
lus digital second time zone, 12 or 24
our system.

Alarm mode

* ANALOGUE time with *Alarm Set”

dlgstal ime, 24 hour system. AM/PM

and “alarm on" indicators. Buzzcr for 20

seconds. or select *Dixieland™,
*Greensleeves™ or “My Darling

Clementine™.

Hourly time signal

“Big Ben" chimes at noon. Easily

switched on or off,

Countdown alarm timer mode
* Amazing ANALOGUE display. plus digital countdown. Normal and net times
from | to 60 minutes with automatic retrieval of pre-entered time.
Slopwalch mode

* ANALOGUE countup, with digital timing of net. lap and first and second place
times from 1/100 sec to | hour. Confirmation signal.
Easy setting of times and alarm with forward and backward stepping and rapid
run facility. Dimensions: 9.25x 35x 36mm approx. Mineral glass. Long life lithium
battery. Accuracy +/—15 seconds/month.
SHORT FORM CATALOGUE ON REQUEST. 14p stamp appreciated.
Delivery normally by return of post. Prices include VAT and P&P, Send your
cheque, P.O, or phone your ACCESS or BARCLAYCARD number to:

THE LEADING U.K. SPECIALISTS
Dept. P.W.

164/167 East Road, Cambridge, CB1 1DB.
Telephone: 0223 312866
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Replacement tape heads from-Monolith could mean a big H% easy
improvement in sound quality from your tape recorder. A full
catalogue is available, price 50p, which features a wide to com Ialn
range of heads for cassette and reel to reel machines, as
well as replacement motors, tape transports, etc.

Universal cassette heads to EIAJ standard, hole centres about
17mm apart, 12mm from head face:
B12-02 Mono record/playback £ 4.62
iz || | advertisements
£ 7.66 =

B24-02 Stereo rip
B24.07 Stereo r/p for Dolby systems £ 9.05
C42RPH20 Stereo rip sendust head, suitable for chirome &

metal tapes £10.67
C42RPHO4  Stereo rip glass ferrite, the ultimate long life,

high performance head £13.34
C42RPS18  Stereo twin gap r/p long life head for record

monitoring £28.99
C21ES18 MonolStereo erase head £ 213
C44RPHO3  Four channelitrack rip £15.15
C22ES04 Twin half track erase £ 543

Ex stock deliveries, all prices include VAT. Post and packing 40p.

MONOLITH

8|eCtr\0nIC pr\OdUCtS Hanadwrhr;sunont. .mmmwmﬂ it right.

The Monolith Electronics Co. Ltd., 5/7 Church Street,
Crewkerne, Somerset TA18 7HR. Tel: 0460 74321. Telex: ASA.Ltd. Brook House Tornngton Place. London WCIE 7HN.

46306 MONLTH G.
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Models XS-BP (25 watt) and CS-BP (17 » &l =
watt) have moulded-on safety plugs, . & ﬂ
‘unbreakable’ handles and detachable i )

hook-cum-finger guides. High class
insulation, with ceramic shafts inside
stainless steel ones. Negligible
leakage. A range of long-life
iron and nickel plated bits, easily
interchanged, slide on or off
the shafts which enclose the heating
elements for maximum efficiency
of heat transfer. Available
for 240v, 115v, 24v or 12 volt.
R.S.P. £5.30 plus VAT.

4 The bitis the only
visible metal
of the new
. CCNiron. Avery
Strong plastic
~ handle and hook
and a ceramic shaft
(leakage current of less than
1uA) for safe soldering of
delicate components and IC’s.
Length 19.5cm weight 25gr
(without lead). Fitted with
34," (2.3mm) bit, 4 other
bit sizes available.
2 core lead. 15 watts,
230/240 volts.

Y

ANTEX

ANTEX R.S.P. £4.70 plus VAT.
THE HOTTIP"Q THEHOTTIP
| WITH BUILT-IN

WITH PINK \’

CERAMIC SHAFT FINGER PROTECTOR

088
THE HOT TIP
FOR OLDERING

TCSU1 micro soldering station _ ANTEX
for accurate (2% tol.) and slflfg q{ ey !
temperature-controlle . '
. t soldering at°2é1 \flts' a 5 lE THEHOTTIP
emperature range 65 - 420°C. Anti- q
Static earth cable, separate # WITH

sponge tray. Zero voltage
switching, no spikes or magnetic
fields. Choice of XSTC — 40 watt
or CSTC — 30 watt iron, fitted
with thermocouple sensors and
LED indicators for operator’s
check. Bits range from 0.5mm to
2.3mmand 1Tmm to 4.7mm.
R.S.P. £38.00 plus VAT.

VISUAL CHECK

12346678010 I

‘\.

ANTEX LIMITED, Mayflower House, Plymouth, Devon PL1 1BR. Telephone: (0752) 667377
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NERPLIN. for ATARI

AUT HOR‘SED DEALER

The World-beating

ATARI PERSONAL
COMPUTERS

3 consoles available
Atari 400 with 16K RAM (AF36P) £345

Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AFO2C) £645

lexpandable to 48K)

Atari 400 Console

SHRHIAIITARTIIR] S

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.

Look at what you get:
MORE HARDWARE

* Background colour, plotting colour, text Atari 410 Cassette Recorder (AF28F)  £50
colour and border colour settable to any Atar 810 Disk Orive (AFOGGI £345
one of 16 colours with B levels of Atani 822 40-column Thermal
illuminance! Printer (AFD4E) £265

* Video display has upper and lower case Atani 850 Interface (AF29G) £135
characters with true descenders, double Joystick Controllers (AC37S) £13.95 Atari 800 Console
and quad size text and inverse video. Paddle Controllers (AC29G) £13.95

* 57-Key keyboard (touch type on Atari 400) 16K RAM Memary Module (AF0BJI  £65
and four function keys. MUCH MORE FOR ATARI COMING SOON SPECIAL PACKAGE OFFER

* Full screen editing and four-way cursor Disk-based system for £725with LeStick

control. . T —— The Atari 400 Console
¥ 29 keystroke graphics and plottable points A Special 32K RAM Module
Atari 810 Disk Drive
up to 320 x 192 1 nly with SOFTWARE
RDAM] HEIB a nv i O Lots and lots of amaang software for : Disk Operating System

Documentation

Atary valkable NOW Interconnecting Leads

* 40 character by 24 line display.
* Extended graphics control and high speed % Word Processar  VISICAL Everything i “Look at what you get” fist

action using a DMA chip with its own e ADVENTURE SAMES e Avcacs Games £ Can any other computer on the market
character set. * Trek Games & ASSEMBLER & offer all this at anything like this price?

* Player missile graphics. DISASSEMBLER  FORTH # Teaching

* Four programmable sound generators can G"’ o ?RAPH'CS A8
be played individually or together and each skt
has 1785 possible sounds playable at any ?52222 ::.E ROW FORQURLEARCET
one of eight volume settings, for game
sounds or music.

* Full software control of pitch, imbre and
duration of notes in 4-octave range LE STICK

* Four joystick or paddle ports, sounds For Atar Computer or Video Game
output to TV, Replaces standard joystck but much

* BASIC cartridge and 10K ROM operating gasier 10 use Internal motion detectors

system and full documentation sense hand movements Large pushbutton
) on top of Stick Squeeze Stick to treeze
mation. A MUST for SPACE INVADERS

rm““@pl"n S g ¢ SO0

a . ) Note Order codes shown in birackets
Maplin Electronic Supplies Ltd pw/11/81 Pricgs $iom until 14th Nbverber. 1981

P.O. Box 3 Rayleigh- Essex and include VAT and Postaqe and Packing
Tel: Southend (0702) 552911 554155 |Errors excluded)

VERSAWRITER
12' x Bin. drawing board. Orawing on
board 15 reproduced on TV via Atan with
32K RAM and Disk Drive. Closed areas
may be filled in with one of 3 colours. Text
may be added in any one of 4 fants. Paint
brush mode: select size of brush and paint
away Air brush mode: shade in your
drawing - colour and density 1S up 10 you
Plys many mare features S.ae for price
and further details

1
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