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RESISTORS 1/3RDW
100 of 1 type £1-00p E12 only

REED INSERTS One Price
26MM Long
50MM Long

10 for
£1-00p

3MM ID tMM
3p each 100 for

Tt o
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] L [ ] » 2
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7406 25p 74125 35p | CA3080  75p SN73013ND125p | acias  20p BC183  10p BFi25  45p BYX04  8p
7407 25p 74126 35p | CA3084  250p SN75023N 110p | ACisi 25p BCIS3L 12p BF127  S0p C1120  30p | ROTARY SWITCHES BY LORLIN
14nz 12p 74128 60p gAaoss 85p SN76023ND1zgp ACG153  30p gg}g:L }gp gmgz 3gp Cti64 20p A\Z%’E lzp())NAY. 2 POLE 6 WAY. 3 POLE
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it dan nse  @p | GASms oo SNieamw e | Acist s SCI e SFISO e g0 arp
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7417 25p 74141 50p LF356 80p TAA570  220p ACYSS f“" BC2i3  12p BF181 30p PPN 0 32”
74142 180 A661B 140 P g BF182 P SPECIAL SCOOP OFFER
7420 12p v | LF3s7 s0p TA P | acvao sop BG213L 15p 3P Mpsase 32 0-125 or 0-2 |
7421 20p JH43 2900 | LMottH  250p TAA700  3s0p | ACYA0 30P By 15p BF1s3  25p o T oo 02 inch RED LEDS
7492 15 74144 270p LM300TRS 170p TAA790  350p Acvaz 50p BC214L  18p BF184 20p TIP29 35p 7{153“: . 10 for £1 00, 100 for
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7444 60p 74165 60p | [Mm301 180p TBAN00  80p | AF279  S0p BC348  20p prase  zan JIP4IA T0p Mullard £1 25 each.
7445 65p 74166  5p | | msss 25p TBABIO  100p | AUTI0 1B0p BC461 35p provy 255 TIP41B  Tsp
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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 com-
mercial radio, TV or electronic equipment.
Please address your letters to the Editor,
Practical Wireless, at the above address,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components are wusually available from
advertisers. A source will be suggested for
difficult items.

SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £10-60 per
annum, from *‘Practical Wireless’’ Sub-
scription Department, Oakfield House,
Perrymount Road, Haywards Heath,
West Sussex RH16 3DH.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 75p each, including post
and packing to addresses at home and
overseas.

Binders are available {Price £2.85 to UK
addresses or £3-45 overseas, including
post and packing) each accommodating
one volume of PW, Please state 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, London
SE1 OPF.

All prices include VAT where appropriate.
Please make cheques, postal orders, etc.,
payable to |IPC Magazines Limited.

COPYRIGHT

© IPC Magazines Limited 1979. Copyright
in all drawmgs 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 readers are reliable. We
cannot however guarantee it and we can-
not accept legal responsibility for it. Prices
are those current as we go to press.
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NEWS & VIEWS

Editorial
Problems!
PW Personality
Peter Preston
News . News ... News...
RAE Reprint Announcement
Kindly Note
PW “Soundlite”, March 1979
"“|deas Department”—Step Tone Generator, March 1979
VHF Monitor Receiver, April 1979
Special Product Report
VSWR Bridge RW100L, Telecommunications Accessories Ltd.

Hotlines
Recent developments rn eIectromcs

FOR OUR CONSTRUCTORS

Car Test Probe . . . « C.J Bearman
A useful gadget for your tool box

Follow-up to the PW ’'Gillingham’’ . . . D.S. Coutts
1kHz readout on medium wave and use wrth a 1 62lVle i.f.

Ginsberg

PW ““Imp’’ 3-Waveband Receiver . e s . Hickman
A simple receiver for the beginner

In-Line Crystal Calibrator . M. Tooley
A convenient source of receiver scale checks

PW "Winton'’ Stereo Amplifier—3 . ., . . . E. A. Rule

Completing the construction and setting up

GENERAL INTEREST

‘The Cassette Tape Medium—2 .
The development of the Compact Cassette System

IC of the Month .
The SF.F96364 TV d|splay drrver

. Gordon J. King

. Brian Dance

VSWR Problems at VHF Fred Judd
Explaining the ins and outs of v.s.w. r

OK! So What is.a Nut Runner?
Using our free give-away

Stereo Decoders—Devices & Circuits—2 . M.J. Darby

Current i.c.s and future developments

On the Air

Amateur Bands Eric Dowdeswel/

MW Broadcast Ban.ds . Charles Molloy
SW Broadcast Bands . Charles Molloy
VHF Bands .. Ron Ham

Our June issue will be published on 4 May
(for details see page 39)

We regret that part 2 of "’Logical Noughts and Crosses’’ has been

held over due to pressure on editorial space

Practical Wireless. May 1979
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The latest kit
innovation:
rom RTRTLTLE

the quickest fitting

CLIPON -

capacitive discharge

electronic ignition

in KIT FORM /}‘

@ Smoother running // :
@ Instant all-weather starting \ \\

@ Continual peak performance
@ Longer coil/battery/plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive d'scharge, electronic
ignition system in kit form. Tried, tested, proven. reliable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There'is no misfite due to contatt breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn'is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new. old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers tor recharging the system.

_“Sparkrite incorporates a short circut protected inverter which eliminates the
problems of SCR iock on and, theretore, eliminates the possibility of blowing the

transistors or the SCR. (Most capacitive discharge ignitions are not completely
toolproot in this respect). The circuit incorporates a voltage regulated Gutput for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips. and accessories. Top quality § year guaranteed
fransformer and components, cables, connectors, P.C B., nuts, bolts and silicon

grease. Full instructions to assemble kit neg. or pos. earth and fully ithustrated
instailation instructions.

NOTE — Vehicles with current impulse tachometers (Smiths code on diat RV1)
will require a tachometer pulse slave unit. Price £3.85 inc. VAT. post & packing.

Electronic Design Associates, 82 Bath Street, Walsall, W5} 30E U-K- oniv.

Name
Address

Phone your order with Access or Ba'rclabycard
Inc. VAT and PP QUANTITY REQ'D

x4 kT £16.65

TACHOPULSE £3.85 £ -
SLAVE UNIT - Cheque No.

.. Please state polarity pos. or neg. earth
Access or Barclaycard No.

Send SAE if brochure only required.

 eiclose chequelPD's for

RADIO fIND
TELEVISION

1978-79 MODELS
Editor R. N. Wainwright, T. Eng,
(CEIl), F.S.EE.R.T.

This latest volume in the series covers more makes
than ever before and continues to provide an
invaluable reference book for all service engineers.
The first section contains circuits and service
information for a wider group of current colour and
monochrome receivers than previously attempted;
the second contains a selection from an enormous
range of available audio equipment and is extended
by a technical description of the Philips “G11”
Remote Control System.

- £11.50 21June

Special price for six volume set £50.00
Consisting of vols. 73/74,74/75,75/76,76/77,77/78,78/79
including p&p.

Previous volumes still available individually. Enquiries to
Sales Dept., Macdonald & Jane’s.

From booksellers or, in case of difficulty, please use the
form below: To: The Sales Manager, Macdonald & Jane'’s,
8 Shepherdess Walk, London N.1.

Please send me ......copy(ies) of RADIO AND TELEVISION
SERVICING 1978-79 MODELS.

Practical Wireless, May 1979
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70 ¢ 70 WATT STEREQ AMPLIFIER

Viscount IV unit in teak simulate cabinet. Sitver finish rotary controls and
pushbuttons with matching fascia, red mains indicator and stereo jack
socket. Functions switch for mic. magnsm and erystal pickups, tape tunar
and auxiliary. Reer panel features two mains outlets DIN speaker

and input sockets plus fuss 20x20 watts RMS 40x40 watts peaic

sz

For use with 8 to 15 ohm speakers.

prcinL OFFER
FOR PERSONAL SHOPPERS ONLY

FREE 4 dimensional steseo sound adaptor, when purchasing the
20x20 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor com-
plete in every detail, same facilities
as Viscount 1V, but with 30x30 output.
60x60 watts peak. For use with 4.15

ahms speakers. +p8p
£29.00 7250

£2290

£250p&

O

VR 30,30 WATT AMPLIFIER IN KIT

WITH SPEAKERS
2 GODDMAN compact 12" base woofers with cropped sides 14,000
Gauss magnet, 30 watt RMS handling, plus 4 2%" approx.

s®

AUDAX tweeters and cross-overs 10 Suit. f4&9[40000
BUILTANDREADY TOPLAY 38,00

30x3D Viscount. Avaifable lully built and tested. +plp £250

EMI SPEAKER BARGAIN

Stereo pair 350 kit. System consists of
13" x 8 approx. woofer with rolled
surraund; 2Y2” approx. Audax tweeter,
crossover components and circuit
diagram. Frequency response 20 Hz

to 20 KHz. Power handling 15 watts RMS.
20 watts max.
8 ohm impedance.

£14.95

Per stereo pair
+ £340 p&p.

BSR P200 ;
Beit drive chassis turntable unit semi f24 95 ¥
automatic, cueing device. plp £2.55

A.D.C. QLM 30 Mk IIi Magnetic Cartsidge

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGA!IN PACKS.

llard

AUDIOMODULES IN

BARGAIN PACKS _
CURRENT CATALOGUE
PRICE £ -
ATOVER

PER PACK

SEE OUR PRICES

PACK 1. 2x LP1173 10w RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for -

Recommended set of
rotary stereo controls
compnsing BASS, TREBLE.

ACCESSORIES

Suitable power supply partsinctuding

Privy

maq:etic, ceramic and auxiliary inputs mains rectifier, VOLUME and BALANCE
OUR PRICE capacitors. -
|"“ mnw  £7.48 noop £1.95 p+o50p 95

ceramm and auxiliary input.
OUR PRICE f 4 9 5
ptp £1.06 .
PACK 2.2 x LP1.173 10w. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
10+ 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channel stereo
amplifier kit which is suitable for use with a ceramic
cartridge. The amplifier utilises proven Muilard modules and
is available at a very competitive price. The amplifier kit
comes complete with instructions and includes: a Mullard
LP1183 stereo preamplifier module, two LP1173 power
amplifiers with integral heatsinks, a power supply,
Zobe! networks, front and back mounting panels, a finished
fascia panel, all control potentiometers (bass, treble,

volume and balance}, switches, input, output and headphone
sockets, wire, and an easily assembled wrap around cabinet

1o house the finished unit.
ptp £205 £11.95

to suit. £77
Manual sxngfe play

B s reccrd deck with auto

return and cueing lever, fitted with stereo
8 ceramic cartridge 2 speeds with 45 r.pm.
spindle adaptor ideally suited from home

or 4150 use, £10.95 [;:g
2

OuR PBICE

GARRARD DECK
MODEL CC 10A

fecord changer with cueing device
fitted with stereo ceramic cartridge
ready to it inte your own plinth.

£795 p&p £2.00

SANYQ Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP11

type batts. Size 3% "X 1%", 2
X 2" approX.

£7.50

Slze 12"

P
£1.50p

AM/FM STERED TUNER
AMPLIFIER CHASSIS COMPLETE WITH DECODER

Ready built. Designed in a slim form for compact, modern installation.
Rotary Controts Vol Cn/Dff, Bass, Treble, Balance.

Push Buttons for Gram, Tape, VHF, MW, LW

Power Qutput 5 watts per channe! Sine at 2% THD into 15 Ohm

7 watts speech and music.

Tape Sensitivity Playback 400mV/30K OHM for max output Record
200mV/5BK output available from 25KHz. {150mV/ 100K) deviation
FM signat Fraquency Ranga {Audio) 50Hz to 17KHz within £ 148
Radio M sensitivity for 3dB below limiting better than 10 uV

AM sensitivity for 2048 S/N MW 350 uV/Metre LW 1mV/Metre

240 Volts AC Complete with tuning dial

Size approx length 18" x height 2% x depth 4%" o
P
£19.95 b2

Circuit diagram.

Parsonal Shoppurs EDGWARE ROAD LONDON W2 Tel: 01-723 8432, 9.30am-6.30pm. Half dey Thursday.
=

—r—
BARGAINS FOR PERSONAL SHOPPERS

50 WATT MONO

LED 5 function men's digital watch DISCO AMP

stainless steel finish £5.95 £29.95

LCD 5 function men’s digital watch P&P fz 50

‘slalnlcss steel finish fs '95 Size approx ]53/," X 5% x 6%

LCO 8 Function CHROMOGRAPH mer's digital £12 95 )

"';a'c"‘(;“,at':':i’csui‘:;' """';3 b i 50 watts rms. 100 watts peak output. Big features include two disc
czjc i 0 it isplay, memaory £2 95 inputs, both for ceramic cartridges, tape input and microphone input.

and percentage key. " Levet mixing controls fitted with integra push-pull switches. Ingependent

AM/EM DIGITAL CLOCK bass and treble controls and master volume.
RADIO  Accurate & Digit
Electranic Clock with %" LED
display. Buzzer and

snooze timer.

70 & 100 WATT
MONO DISCO AMP

£1 1 .95 Size approx.
14" x 4" x 104",
126 Watt Power Amp Module Brushed aluminium

tascia and rotary controls
Five vertical shide controls, master volume,

tape level, mic level, deck level, PLUS INTER DECK FADER
tor perfect graduated change from record deck No. 1 to

£3.50
£1.50

Mains power supply for above unit.
MULLARD Built power supply
DECCA 20w Stereo speaker kit comprising

28" approx_bass units + 2 3% approx. No. 2, or vice versa. Pre fade level control 70 watt

tweeter ing. crossovers fZU. 00 (Pfl)‘llals YOU hear next disc before fading 140 watt peak £57
VIDEOMASTER' Super Score TV Game it in. Vil meter monitors output level p&p £4.00

sl Tawe o o £14.950 0utout 10 watts A 200 watts peak 100 watt £65

PORTABLE RADIO/CASSETTE RECORDER, AM/FM with clock.

LW, MW, SW. VHF mains/battery operation.

VIDEOMASTER COLOUR
SHOT TV GAME

Choice of three games—Football, Tennis
and Squash. Ready to play—one or two ‘
players. MAINS OPERATED.  gppoRTURITY AT £9.95 onLY

BlTiv][c

323 EDGWARE ROAD, LONDON W2
21C HIGH STREET. ACTON W3 6NG

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 121%

Al items subject to avsilabllity. Price correct at
20.2.79 snd subjsct to change without notice,

ACTON: Mail Ordar only. No cwllers GOODS NOT DESPATCHED OUTSIDE UK

DUO Il SPEAKERS

Attractive teak finish, modern design,
incorporating 2 speaker units-8"
approx. woofer and 2% approx.
tweeter. 45 to 1800 Hz. Impedance
8 ohms. Power 15 watts RMS.

20 watts max. Per stereo pair

£17.00

£6.50 p&p

FOR PERSONAL SHOPPERS ONLY

TANNOY 15" Lancaster cornef cabinets,
£2095 sach

traditional design.
NOTE DUE 70 INDUSTRIAL UNREST, PLEASE ALLOW
EXTRA TIME FOR YOUR ORDER TO REACH YOU,

Practical Wireless, May 1979
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PARTS FOR CURRENT PW PROJECTS ... FROM AMBIT INTERNATIONAL
VHF FM monitor RX: A complete kit of parts for this project, which we firmiy
believe will be an established ‘‘standard” for years to come. The kit includes a

5 channel switched crystal oscillator added to the board end, using diode switch- .
ing. Uses cheaper 3rd OT crystals, employing original oscillator as x3 stage. !
Price depends on filter selected (we have various types) and whether or not chip
capacitors are required. More notes on the kit from our own lab. £25-£35 kit.
VMOS POWER TRANSISTORS FOR PW WINTON £9.95 pair * 28K133/J48 |
FULL KITS FOR THE PW SANDBANKS METAL LOCATOR (should be ex stock)
FULL KITS FOR THE PW DORCHESTER

Radio [Cs «Discrete devices: more than ever:
TDA1062  HF/VHF tunerhead 185 | gFoeo 800MH2/2.8dB nf mosfet 1.60*
TDA1083  One chip AM/FM rx 195 | greg1 200MHz/2.0dB nf .. 0.80*
TDA1090  Dne chip HiFi am/fm 3.35 40822 FM RF amp 0.43%
TDA1220  One chip am/fm rx 1.75 40823 FM mixer 0.51%
HA1197W  HiFi AM tuner IC 140 | 20673 Famous MOSFET 0.55%
CA3123E  AM tuner IC 140 | 25049/25k 133 120v/100W MOSPOWER
TBAB51  AM tuner IC 1.81 output devices 10.50%
CA3089E  Famous FM IF system 1.94 DS:
CA3189E  As 3089+ deviation mute EEDS:  he bestvalue today

AF preamp, adj, age 275 | Red 014 014 017
HAT137W  Improved S/N 3089 2.20 Green 0.18 016 0.20
TBA120 limiting amp+detector 0.75 Yellow 0:18 0'15 0'20
s el 108 |orange 022 020 024

age preamp . " . "
MC1330F  synch AMJvideo detector 1.35 | 100 off mix. 25% discount. All are AEG first
KB4406  Cascode IF pream 0.65 PG HO RIS S GILD

c P B for panel mounting 0.03 each
uA753 fimiting FM preamp 1.95 . L N o
Communications ¢ircuits K“J"z'53°7‘3‘cs fog 'LaEdE'f’éa“d'Ohadpf"e‘cat”’g;o,
" . argraph driver .
S Dwos RF/Mixer pait 375 | SAS6810 4 station touch tune IC  1.48°
i al mixers, |F+age - SAS6710  adds 4 stations to 6610  1.48

KBA4413  AM/SSB det. squelch.age 2.75 | MIgNIS523/4 LW,MW,SIW and FM digital
KB4417 mic pracessor 2.55 frequency readout plus
MC3357 best thing in NBFM yet 3.12 clock, timers, stopwatch £14 *
MC1496P  popular double bal mixer 1.25 MSMB526  LW/MW/EM ‘DEM with
Multiptex decoders + noise blanker direct drive for LCD £11*
MC1310P  popular PLL decoder 2.20 | TCA730 DC volume control 3.50
uA758 buffered 1310 2.20 | TCA740 DC tone control 3.50
CA3090AQ RCA PLL decoder 3.25 TDA1028  DC input switch 3.50
HA1196 improved PLL decoder TDA1029 DC mode switch 3.50

with stereo preamps 3.95 Radi Tuner modules

5 9 Radio_and Tuner modules

Hatzzs :Igl:z:ig:o:ﬁ;:ngl(l tow 4.35 | We cannot really list all the details we would
KB4437 a5 HA11223 with remote like to here - but with advent of the new mark 3

VCO Kkill facility 4.55 tuner System, the Dorchester and matching AF
KB4438 stereo MUTING preamp - units, Ambit offers you the widest choice ever,
a for post decoder mute 222 p!u; hard:/a:ie andhsty[mgt ;hathma(chs the very
KB4423  impulse noise blanker  2.53 | Nigh standards we have set in this new range.

At lust, DIV HiFi which looks as if itisn't.

That’s not to say it doesn’t look like HiFi - just that it doesn’t look like the usual sort of
thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't
one near it. But more than that, it looks superb . A small pic here would be an insult,
so send an SAE for details on the kit that looks as if isn't. {t's something else..

*
*

Exceptionally high performance - exceptionally straightforward assembly
Baseboard and plug-in construction. Future circuit developments will readily
plug in, to keep the MkIII at the forefront of technical achievement

Various options and module line-ups possible to enable an installment approach
to the system

and now previewing the matching 60W/channel VMOS amplifier:

* 4 A %

Matching both the style and design concepts of the Mklli HiFi FM tuner M
Hitachi VMOS power fets - ch ized i
Power output readily multiplied by the addition of further MOSFETs
VU meters on the preamp - not simply dancing according to vol level
Backed with the usual Ambit expertise and technical capacity in audio‘ =

ialty for HiF{

The PW Dorchester-LW, MU, SW.R FM stereo tuner

THE DIGITAL DORCHESTER ALL BAND TUNER

W =
ofpOoopocooon QO nuan

With styling and
dimensions 1o fit
in with the rest
of AMBIT’s new
range of tuner &
audio equipment.

14.125

When the new range of OKI digital frequency display ICs was announced, the original
prototype of the Dorchester had been made - but since so many of you wanted to use the
OKI1 frequency counterdisplay system with the Dorchester, we quickly designed a unit to
incorporate the necessary facilities. The Digital Dorchester is designed in 19 inch form,
and forms a perfect match for the other units in the range. If you don’t want to go to
the expense of the full Ambit DFM1 module, with AM/FM/Time/Timers, then the MA1023
clock module can be used instead -

The Dorchester has been described in PW Dec., Jan. and Feb. issues - but for those of

you who may have missed it - it is an All Band broadcast tuner, covering LW/MW/SW

and FM stereo in 6 switched ranges. Construction is very straightforward, with all the
switching being PCB meunted - and the revolutionary TDA1090 IC used for AM/FM.

The electronics for the radio section of the Dorchester remain unchanged at £33.00,
with 12.6% VAT. The hardware package, of case, meter, PSU now costs £33.00 + 8%
with the MA1023 available for an extra £5 only.

For the fully digital version, with Ambit DFM1, the price 1s £56.50 + 8% VAT.

TERMS etc: CWO please, VAT on Ambit ltems is generally 12%%, except where marked {(*}.
Catalogue part 1:45p, part 2 50p ali inclusive. Postage 25p per order, carriage On tuner kits
£3. Phone Brentwood {0277} 216029/227050 9am-7pm. Callers welcome inc. Saturdays .

2 GreshamRoad, Brentwood, Essex.

MAIL ORDER DEPT.

CRESCENT RADIO LTD
1 ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N22 4SJ. 01-888 3206

CR. 3000. SCREWDRIVER SET
£1-75p.
+ 8% VAT
In neat plastic case. Consists of-- awl,
jewellers screwdriver,  watchmaker's
screwdriver, radio scrawdriver, phillips
screwdriver. All fit into master swivelling

PUSH BUTTON HEADS DR TAILS

Complete kit and full instructions supplied. handle

A pocket game, easy to build and great to play. CR. 4110. DESOLDERING PUMP

KIT PRIGE = £5-25 + 8% VAT. Post free. & ONLY £6
+8% VAT

High suction pump with automatic ejec-
tion. Knurled, anti corrosive casing. Teflon

75 OHM
2} {67mm} LOUDSPEAKER BARGAIN
This ever popular many project loudspeaker.

nozzle.
Only while stocks last 80p + 124% per pair. CR.LVI.12vDRILL _ .;
HEAI; SHELF CAR SIPEAKEHS £12.00p.
5W 8 ohm good quality car stereo E
loudspeakers. ! +8% VAT ez
Still only £3 75 + 124% per pair. BRITISH MADE "Versadrill", 12 volts DC.
Compact battery operated power tool, suf-
HEAVY DUTY XOVER ficiently powerful to perform all the
2 WAY 8 OHM operations associated with 240v drills.

Dimensions:- 150 x 50mm (dia.)
C.180-'KEYNECTOR’ MAINS
CONNECTOR
Essential equipment for the
showroom, workshop, fac-
tory, laboratory, home and
hobby bench, the ‘Keynec-
tor' provides quick, efficient
and safe temporary mains

connection,
£6.25 + B% VAT

A 2 way 8 ohm H/D Xover suitable
for L/S systems up to 100 watt,
Fitted with screw terminals for
input and a three position ‘HF
LEVEL’ switch which selects either
Flat, —3dB or —6dB.

ONLY £3.00 + 8% VAT

A CRESCENT 'SUPERBUY’

Goodmans 5" 8 ohm long throw

H/D loudspeaker.

Mounting plate is integral with L/S

chassis and has fixing holes with

centres spaced at 53" {diagonally).
ONLY £5.00 + 123% VAT

FOOTSWITCH C.338
250v, 5 amp. Non-slip
base. Lead with 2.5mm
plug. Body dims:- 88 x 66

X 26mm.
£3-75 + B% VAT

P & P. Orders up to £5, add 30p. Orders
£5-£10, add 50p. All orders over £10
post freel Please add V.A.T. as shown.
S.A.E. with all enquiries please.

Personal callers welcome at: 21 Green Lanes, Palmers reen N13.
Also 13 South Mall, Edmonton Green, Edmonton.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2DY

MICROPHONES: EM506 Electret Dual Imp (50K + 6000) Imp Stick Mic, with Battery
£11-00, Electret Model ECM105 Pencil Hand Mics IKQ impedance, with standard jack £2.-85,
EM104 Tie Clip, Electret supplied with battery 1K imp £4.95, UD130 Dual imp {50K + 6000}
movin%coll dynamic mic, cardiod response £8.25p.

BUZZERS, GPO open type 3-6V 30p. Large plastic domed type foud note 6 or 12 volts 50p.
Solid state buzzers, miniature, 6-9-12-24 volt 16ma 75p each.

MAINS TRANSFORMERS, all 240V AC primary, postage shown in brackets per tranformer.
6—0-? 100ma, 9-0-9 75ma 78p each (15p). 0-4-6-9 150ma no mounting bracket, 85p
{20p).12-0-12 100ma 985p (15p). 12V 500ma 95p (22p}. 12V 2 amp £2-25 (4 pl. 12V4 amp
£2.75 (54p). 15-0-15V 1 amg £2-10 (45p). 30-0-30V 1 amp £2.75 (54g)A 0-12-15-20-24-
30V tapped at 2 amp £4.50 (54p). 20-0-20V 2 amp £3-50 (54p). 25V 1-5 amp £1-45 (45p).
18V 1-5 amp rectified £2-00 {45p). 35V 2 amp, 2-5V 2 amp Toroid £2-95 (45p). 20V 2-5 amp,
£2.20 (54p). Murata MA401L 40KHZ rec/send transducers £3-25 pair.

SMITHS TRANSISTORISED AUDIBLE WARNING DEVICE, 6-12V, 30p.

BOARDS SURPLUS. Reed Board with 14 12v Reed S.P. make RLAS £1-75. LM309K 5v
Regulator Panel 85p.

N LOW COS'IPMULTIME ERS,

KRT100, 1000Q. P.V. TkV AC/DC.. 150mA DC current, 0-100KQ res. mirror scale, switched
range selector, £4-65.

KRT101, same as KRT100 but ran%e selection is by prod insertion, £3.50.

TAPE HEADS Mono Cassette £1-30. Stereo version £3.00,

SOLDER SUCKER, high suction eye protection shield £4.95._

PROJECT BOXES, black plastic ABS with lid 75 x 56 x 35 44p; 95 x 71 x 35,52p 115 x
95 x 36 60p.

TERMS: cash with order, {or official orders from colleges etc). Postage 30p unless otherwise
shown. overseas post at cost. VAT inclusive prices. New lliustrated Catalogue now ready. S.A.E.
please.

F ive Radio, 31 Ct ide, Liverpool L2 2DY.

Printed Circuit Coils

(Pat. App. For)

For the P.W. Sandbanks, only available from the
designer of the detector. By reducing the coil capacitance,
vast improvements in sensitivity to gold and silver can be
achieved and only four resistors need to be changed for
-maximum sensitivity. A complete kit including the PC coil
to fit the Ambit International moulding, the four resistors
required, and instructions for only £2.50 are available
from:

PLESSIS ELECTRONICS,
Castle House, Old Road, Leighton Buzzard, Beds.
Callers by appointment only

Practical Wireless, May 1979
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Since AMBIT introduced the “One Stop Technology Shop' to our service, we have been pleased to see just how many users of
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products.

(D4000 (MOS |Micromarket s'asueo
4000

17p Y4059 | 563p Jas22 | 145p | 6800 series 8216 195 12114 €10
4001 | 17p | 4060 | 115p f4527 | 157p | ggoor @50 |5224  3.50 [2708 1055

8228 4.78
4002 17p J4063 | 109p 14528 | 102p | gg20p €6 g Development
4006 | 109p 14066 | 53p 14529 | 141p | gggop 275 [5221 625

4007 | 18p | 4067 | 400p |4530 | 90p | ogqop 22 {8285 540 |MEK68DO £220

MEMORIES 306
4008 | 80p 4068 | 25p §4531 | 141p | gas2 .65 |[MEMORIES [TK80 €
4009 | 580 l4a069 | 20p |4s532 | i26p i..r% 2102 6170 |AML. Sanetes
4010 S8p | 4070 20p |a534 | 614p | 8OBO series 2112 £3.40 , Intersi i

4011 17p 4071 20p |4536 | 380p | B0B0  6.30 |3513 g4 |Hermsewc. DA
4012 17p [4072 20p {4538 150p 8212 2.30 2027 £6.78

20p
43‘6 52p |4075 2gp 4541 | 141p
4017 | 80p |4076 | 90p §4543 | 17dp
4018 | 80p {4077 | 20p |4549 | 399p “nltuge negs
4019 | 60p 4078 | 20p | 4553 | 440p
4020 93p {4081 % 4554 153p N%(V)V LOW PRICEg : ! -
7800 series UC TO220 package 1A all 95p
doas | TP 1aoee | 52 |assi | 38e0 1| 7900 series UC TO220 package 1A ali £1
4024 76p 14089 | 150p |4559 | 388p {| 7BMUC series TO220 package %2A alt 90p
50p

2022 | 1800 | 4004 | 190 :gg? 2&29 78BLCP series TOS2 100mA all 35p
P N
4027 58p {4096 1052 4562 | 530p || L200 up to 3A/adjustable V&A 185p

4028 | 72p 4097 | 3720 |4566 | 1590 || 78MGT2C %amp adjustable volts  175p
4030 58p {4099 | 122p |4s69 | 303p OMGT2C amp adjustable volts 175;

4031 | 250p | 4160 90p | 4572 25p 723C precision controlier 65p
4032, | 100p 4161 | 90p |4580 | 600p

4033 | 145p | 4162 90p |as81 | 319p I;AAINS_ F:LTERS FOR NOISE/RF1 etc 3
4034 |200p {4163 | 90p [4582 | 164p amp in 1EC connector £4.8
4035 | 120p {4174 | 104p [4583 | 84p || 5 ampin ‘wire in’ case £3.87

4036 | 250p |4175 | 95p [4584 | 63p || NESSOA  73p
4037 | 100p §4194 | 950 fas85 | 100p

4038 | 105p 4501 23p

2 % (2 & LINEARS ] OPTQ:-w

4080 | 83p {4503 | 69p 7 seg displays
4041 90p {4506 51p § BtMOS ) - X
4042 | 85p 14507 | 55p |CA3130E  sap| Lm33an  e6p 0.43" High Efficiency HP:
4043 85p | 4508 248p | cA3130T 90p| LM348N  186p 6082- 7650 red CA

4044 80p {4510 99p | cA3140E 35p LM3900N  60p § 5082- 7653 red CC

4045 160p | 4511 149% [ caz140T 72p] 709HC 105 64p | 5082- 7660 yellow CA 233
4048 | 130p | 4512 98p | CA3160E  90p) 709PC dil  36p | 5082- 7663 veliow CC Py
4047 99p §4513 206p | ca3160T 99p1 710HC 1056 65p 5082- 7670 green CA
710PC dil  59p | 5082- 7673 green CC

4049 | s5p |4515 | 300p | DEERES - 17930N 65 | 0.3" Standard HP

T ‘Standard AND LP Schottky ]

‘N 'LSN ‘N 'LSN’ ‘N ‘LSN’ ‘N LSN’ LSN
7400 13 | 20}7455 35 | 24 |74126 57 | 4474185 134 74377 124
7401 13 | 20]7460 17 74128 74 74188 275 74378 93
7402 14 | 2017463 74132 73 | 7874190 115 | 92| 74379 130
7403 14 | 2017470 28 74133 29 174191 74386 37
7404 14 | 24}7472 28 74136 40174192 105 | 180] 74390 140
7405 18 | 26 17473 32 74138 60 |74193 105 | 180} 74395 139
7406 38 7474 27 | 38 |74139 60 |74194 105 | 187 74396 133
7407 38 7475 38 | 4074141 56 74195 95 | 137| 74398 180
7408 17 24 17476 37 74142 265 74196 99 | 110| 74399 150
7409 17 24 | 7478 74143 312 74197 85 | 110} 74445 92
7410 15 | 2417480 48 74144 312 74198 150 74447 90
7411 20 | 247481 86 74145 65 74199 160 74490 140
7412 17 | 24}{7482 69 74147 175 74248 90 | 74668 110
7413 30 52 {7483A 74148 109 '74249 93] 74670 249
7414 51 |130]7488 97 74150 99 74251 90
7415 2417485 104 | 99 |74151 64 | 8474253 105 x':;;?"“ig'v
7416 30 7486 40 |74153 64 | 54 |74257 108 fnEoee 78‘;
7417 30 7489 205 74154 96 74258 153{NESss 1800
7420 16 | 247490 33 | 90 ]74156 54 | 110 | 74250 420
7421 29 | 24 7491 76 |110 {74156 80 | 110 74260 153 {ICM7217 95Cp
7422 24 | 24 {7492 38 | 78{74167 67 | 55 |74081 353 {1CM7208 1495p
7423 27 7493 32 | 99 |74158 60 {74266 40 |1CL7106CP -
7425 27 7494 78 74159 210 74273 124 |LCD DVM IC
7426 36 | 27|7495A 65 | 99 |74160 82 | 130 {74275 312 955p
7427 27 | 297496 58 [120 [74161 92 | 7874270 52 |LCD DVM KIT
7428 35 | 32|7497 185 74162 92 | 130 174283 120],, . 24800
7430 17 | 24]74100 M9 74183 92 | 78 [74200 go |3% digit LCD
7432 25 | 24}74104 63 74164 104 74293 g5 [display  1150p
7433 40 | 32074105 62 74165 105 74295 120 |1€L7107 LED
7437 40 | 24174107 32 | 38 |74166 74298 100 |OVM kit 2065p
7438 33 24 [ 74109 63 38 {74167 20 74324 157 {ICM7216 - 8 digit
7440 17 | 2474110 54 74168 74325 242 |10OMHz DFM/
7441 74 74111 68 74169 200 |74326 247 [timer  £19.82
7442 70 | 99}74112 88 74170 230 | 200 }34357 537 |ifor LED C.Cath)
7443 115 74113 38 |74172 625 74352 100{scaL AR Ics
7444 112 74114 38 }74173 170 74353 100
7445 94 74116 "198 74174 87 | 120 {74362 715 [8629 150MHz
7446 94 74118 83 74175 87 | 110 §74385 g [divide by 100
7447 82 74119 119 74176 75 4366 49
7448 56 | 99]74120 115 78177 78 4367 43 ?snsgnc 7839
7449 9974121 25 74180 85 74368 49 B;Cg DC 1400p
7450 17 74122 46 74181 165 | 350 }74373 il e 1108'9W-;16V'de
7451 17 | 2474123 48 74182 160 74374 77 [ e
7453 17 74124 74183 210 §74375 solfer s
7454 17 | 24]74126 38 | 44 |74184 135 o

741CH to5 66p { goga. 0 red CA
4051 | 65p 14517 | 382p | LMSOIAN 30015410y aay 275 | 2080 Jraoreaca  traze
¥

65p [4518 | 103p | LM30BH 121p] 721CN 2. 7740 r
053 | oop |asto | 'o7p |iM3oaN  G7p|727CK 323 0.5" Fairchild
4054 | 120p | 4520 | 109p | LM318H 279 ngg3yr 120, | FNDBO0O red CC 150p
4055 | 135p 4521 | 236p { LM318N  224p{ Ngs3iN  105p | FNDS07 red CA 150p

TERMS: CWO pse., VAT to be added at 8% {intand), pp 25p per order. When ordering from the
OSTS and Ambit - a single combined remittance and pp charge is sufficient. Account details OA.

2 GreshumRoad, Brentwood, Essex.

The ICL7216BIPI is still the cheapest way to make a full 8 digit/ 10MH2 frequency counter/timer,
and with 10 external components + display - it is also one of the simplest. For £19.82, it takes a
lot of beating. The mains filters have been extended now to include a 6amp IEC version at £5.10,
and with the amount of electronic noise on the average supply (next door's fridge, for instance) it
is a really worthwhile ition to any iti i LPSN TTL now includes many more
of latest types, all - of course - are absolutely prime first quality types. And don t forget our range
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours - renowned
as the finest quality in the market. For other types of component - discrete LEDs, radio and audio
devices, tuner modules, kits etc., see our other advertisement for more details - or send for the
AMBIT catalogue system. Part one (45p} includes details of our background ’‘standard’ items, and
the new part two includes all the latest |: i and di plus a rundown on OSTS.

PRACTICAL WIRELESS T.V. SOUND TUNER

{Nov. 78 article by A, C. Alnsile) Copy of original article supplied on request
IF Sub-Assembly (G8) £6-80. P & P 75p.
Mullard ELC1043 V'cap UHF Tuner£5-50. P & P35p.
3-way Station Control Unit £120. P & P 25p.
6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prtd Circuit Board £1-00. P & P 30p.
Res, Caps, Semiconds, etc. for above £5-80.
Mains Transformer for above £2-50. P & P 30p.
Add 124% VAT to price of goods. P & P all items 85p.
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

Model 146
VERY LOW
DISTORTION (-0015%)
AUDIO SIG.
GENERATOR

Based on
J. Linsley Hood design (W.W.)

£36-00
(Kit. £31-00) + tax 8%,

P

Low cost version, AO113 (-02%; dist.) £27-50 (Kit. £23). Other instruments
include Millivoltmeter, Tachometer, Noise level meter, Distortion Analyser,
F.M. Sig. Gen. Crystal Frequency Standard. KEF Speaker Units. Send S.A.E.
for lists. VAT extra 8%, Post/Pkg. £I-50.

TELERADIO ELECTRONICS

325 Fore Street, Edmonton N.9. 01-807 3719
Closed all day Thursday
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NO DISCO SYSTEM IS |
COMPLETE WITHOUT...

CITRONIC MM 313 MIXER

Ideal for the DIY enthusiast building up a complete disco
system. 4/6 ch. mono, inc. LED indicators. connections
via phono sockets at rear. Bargain price, mcluding PSU

£84.24 c var

RINEAZS(TII gaﬁy§ran ' BULGIN OCTAL PLUGS "

To ReaDeRs OF pracTicaL "SRRyl  AND SOCKETS

WIRELESS R There’s always hundreds of Bulgin

Tweeters for your disco, PA QOctal multgwav plugs and sockets in stock at

system or Hi-Fi, Frequency range 5K-20K Roger Squire's. Each pin rated BA. Perfect for

No X over required. They can be used in your Sound to Light System. P552 SOCKET

any PA system up to100W_ Why pay more? £0.65 tpap 35p) P551 PLUG £1.94

OUR PRICE ONLY £6.18 each Carriage on 10 or more nominal £1.00 Also available
6-way multicore cable {6 Amps per core) ex stock

PROJECTORS £0.65 per metre. Please phone for carriage quote.
¥y SQUIRE MULTIFECT 150 :
Y STARLITE 250

—h inlchfinglrotator and effects
:wheel A trul ti ji
1 which uses avu‘;(;;::h::eluﬁrg\]ﬁcw :JHRE xclusslve .":!" I[;"E
Tungsten buib, all effects Cent soger hqhu'"h 2 wicgd
attachments simply slot in ready for use. Eatrhs. Stpet dighIpowen
H 250 W quartz halogen bulb, fan
A BARGAIN AT £42.12 caoled. accepts wide range of multifect
attachments. Unique connection siot for
PLUS MANY DISCO ACCESSORIES otiiprsgreioliers, iy
y All Roger Squire's shops have a £74.52 + var
% service department which carries large attachments extra
-, stocks of DISCO SPARES & ACCESSORIES.
For exampla: Fane and H/H Disco Speakers

12" and 15" BSR and Garrard decks Plus sockets, Fuses
at discount prices. Plugs. etc etc

Personal callers: ROGER SQUIRE'S DISCO CENTRES

LONDON: 175 Junction Road, Tufnell ParkN19500 012727474  Open from 10-5 Tues-Sat

[l BRISTOL: 125 Church Road, Redfield, Bristol BS5 9JR 0272-550550 Cm'segv&is[;davs

§ MANCHESTER: 251 Deansgate M3 4EN 061-831 7676 Tel. 041 946 3303
GLASGOW: 1 Queen Margaret Rd., (off Queen Margaret Drive) Kelvinside. Glasgow G20EDP
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SUPERSOUND 13 Hi-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier. Brand new components
throughout. § silicon tran-
sistors plus 2 power output
transistors in push-pull.

pre-amplifier stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ccramic or
crystal cartridge. Sensitivity approx. 40mV for fuil
output. Supplied ready built and tested, with knobs,
escutcheon panel mput and output plugs. Overall
size 3” hig wide x 717 deep. AC 200/250V.
PRICE£16 OO,P &P £1.20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
Purpose mono amplifier suitable
for Public Address sysiem,
Disco, Guitar, Gram.. etc. Features 3

individually con-
trolied inputs (each input has a separate 2 stage pre-

amp). Input |, 15mv into 47k. Input 2, 15my into 47k.
(suitable for use with mic. or guitar etc.). Input 3
200mv into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Qutput socket on rear of chassis for an 8
ohm or 16 ohm speaker. Qutput in excess of 20 watts
R.M.S. Very attractively finished purDPose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium front escutcheon. For ac mains
operation 200/240v. Size approx. 12}” w.x 5" h. < 73" d.
Special introductorv Price £28-00--£2-50 carr. & pke.

“POLY PLANAR" WAFER-TYPE WIDE RANGE
ELECTRO- DYNAMIC SPFAK
Size 113”7 « 144" " deep. Welght 190z. Power

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER
200/240V  Mains_ oper-
ated Solid State FM AM
Stereo Tuner. Covering
M.W. 40-1605

Indxcaz;x Built in (Pre-amps with variable output

voltage adjustable by pre-set control. Max o/p Voltage

600m/v RMS into 20K. Simulated Teak finish cabinet.

‘;;/11(; match almost any amplifier. Size 83"w x 4”h X
“d ap

LlMlTED NUMBER ONLY at £28-00 + £1-50p. & P.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow each other. Fuily shrouded
section wound output transformer to match 3-15
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECCB83,
EF86 and EZR0 reciifier. Simple instruction booklet
25p - SAE (Free with parts). All parts seld separately.
ONLY £15-50, P. & P. £1.40. Also available ready
built and tested £20.00,P. & P. £1.40,

STEREO DECODER

SIZE 2” X 3” x 1" ready built. Pre-aligned and tested

for 9- 16V neg. earth operation. Can be fitted to almost

any FM VHF radio or tuner. Stereo beacon light can

be fitted if required. Full details and instructions (in-

cluswe of hints and tips) supplied. £6-00 pius 20p.
. & P. Stereo beacon light if required 40p extra.

SPECIAL OFFER
Slightly shop soiled radios by well-known manufacturer
for AC Mains or battery use. MW and FM bands.
Dynamic M/coil speakers. telescopic aerial and internal

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise

k 5 | s level with improved sensitivity. Integral pre-amp with
g‘l‘ll[’p"l;’?"egggtlfg;a"olnj KI;IZ VHF/FM 88-108 Bass, Treble and two Volume Controls. Suitable for use
watts  r.m.s. into 8 Builtoin Ferrite rod aerial with Ceramic or Crystal cartridges. Very simple to
sy HEen b ru‘ mee‘r':‘"r FC ”ad modify to suit magneti¢ cartridge—instructions in-
I e A ! :E}C 'on.All\l/l é‘\d F?Ix\ld cluded. Qutput stage for any speakers from 8 to 15
3db. Fully integrated St B n Lamp | ohms. Compact design, all parts supplied including

- ereo  Beacon  Lamb | giijieq metalwork, high quality ready drilled printed

circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watts
r.m.s. per channel into 5 ohms. Frequency response:
E3 3dB 12-30,000 Hz Sensitivity: better than 80mV into
IM Q: Full power bandwidth: % 3dB 12-15,000 Hz.
Bass boost approx. to % 12dB. Treble cut approx. to
——16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1 -0 amp.
Overall Size 12”w. < 8”d. < 23"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S A.E
AMPLIFIER KIT £i4.50P. & P. 80p
(Magneuc mput components’ 33p extra)
POWER PACK KIT 0o £6-00 P. & P. 95p
CABINET .. 0 £6-00 P. & P. 95p
SPECIAL OFFER—only £25. 00 if ail 3 items
ordered at one time plus £1-25 p. & p.

Full after sales service
Also avail. ready built and tested £31-25, P. & P. £1-50.

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technelogy integrated circuit amplifiers with
built in short termi thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & S pin din tape rec./play socket are mounted on

handling 20W r.m.s, (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
. ceilings, walls, doors, under tables, etc., and used with
or without baffie. Send S.A.E. for fufl details.
Only £8-40 each -+ p. & p. (one 90p, two £1- 10).
Now available in either 8” round version or 4} .* 81"
rectanguiar. 10 watts RMS 60Hz-20KHZ £5:25 -
P. & P. (one 65p. two 75p).

the printed circuit panel, size approx. 94” - 23" < 1”7

max, depth, Supplied brand new & tested. with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically)at
only £10-00 plus 50p P, & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £2.00 +
40p P & P if required. Full connection details supplied.

ferrite aerial. Earpiece socket for personal listening.
Finished m attractlve simulated leatherette. Size
7" H 94" W D approx. Fully guaranteed
Bargam price of only £10-00 + £1-30 p.

SPECIAI. OFFER LIMITED NUMBER ONLY
NS speakers, 64''-8 ohm, long throw, ceramic
ma net, full range rated 10 watts R.M.S., (when fitted in
STEREO MAGNETIC PRE-AMP. Sens. 3mV in for | “105ure). £4-00 each + 80p p&p (p&p on two £1-20).
100mV out. 15 to 35V neg. earth. Equ. £ 1dB from VYNAIR & SPEAKERS & CABINET FABRICS app

REXINE
20Hz to 20KHz. Input 1mpedance 47K. Size 13" 54 in. wide. Our price £2-00 yd, length, P. & P, § Eva. ok
237 - 53"H. £2-60 - 200 P. & P L yd). SAE. forsagnples SRl T Op per vd. ¢

HARVERSON SURPLUS co- LTD- (Dept. P.W.) 170 MERTON HIGH ST.,

A few minutes from South Wimbledon T'ube Station.

All prices and specifications correct at time of press and
subject to alteration without notice.

PLEASE NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL
ENQUIRIES.

LONDON, S.W.I19. Tel.: 01-540 3985
Open 9.30-5.30 Mon. to Fri. 9.30-5 Sat. Closed Wad.
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15—240 Watts!

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input

functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved

either by a multi-way switch or direct connection to the appropriate pins, The Internal volume

and tone circuits mere‘y require connecting to external potentiometers {not included). The HY5

is compatible with all 1.L.P. power ampllﬂers and power supplies. To ease construction and
Preampliﬁer mounting a P.C. cc is supplied with each p ifier.

FEATURES: Complete pre-amplifier in s:nﬁle paCk—Multl-function equalization—Low noise

-~ ow distortion—High overload—Two simply combined for stereo.

APPLICATIONS : Hj-Fi—Mixers—Disco—Gu.tar and Organ—Public address

SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic, Pick-up 30mV; Tuner 100mV; Microphone 10mV;

Auxnlary 3-100mV; input impedance 47kﬂat 1k z

OUTPUTS. Tape 100mV: Main output 500m M.S.

ACTIVE TONE CONTROLS. Treble + 12dB at 10kHz. Bass + at 100Hz.

DISTORTION. 0-1% at 1kHz. Signal/Nolse Ratio 68dB

OVERLOAD. 38dB’on Magnetic Pick-up. SUPPLY VOLTAGE :+ 16-50V.

Price £6°27 + T8p VAT P&P free.

The HY30 is an exciting New kit from |.L.P. It features a virtualiy indestructible |.C. with short
HY30 circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6

capacitors, mounting kit, together with easy to follow construction and operating instructions.
This amplifier is ideally suned to the beginner In audio who wishes to use the most up-to-date
technology available.

15 watts EE_AI\J'URES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
. uild.
Into BQ APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier—
audio oscillator.
SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 80 : DISTORTION 0-1% at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE + 18V.

Price £6-27 + 78p VAT P&P free.

The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier
features an integral heatsink together with the simplicity of no external components. Quring the
past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fidelity modules in the Worlid.

FEATURES: Low Distortion—Integrai Heatsink—Only five connections—7 amp output tran-

25 Watts sistors—No external components
- t 8Q APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
into SPECIFICATIONS : INPUT SENSITIVITY 500m

v
OUTPUT POWER 25W RMS into 802 LOAD IMPEOANCE 4-1602 DISTORTION 0-04% at 25W

at 1kHz

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz — 3dB.

SUPPLY VOLTAGE :£ 25V SIZE 105 50 25mm

Price £8 18 + £1-02 VAT P&P free .

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting

requirements including load line and therrhal protection this amplifier sets a new standard in
H ' I 20 modular design.

FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protec-

tion—Five connections—No external components
60 Watts APPLICATIONS : Hi-Fi—High quality disco—Public address—Monitor amplifier—Guitar and
. organ
into 8 SPECIFICATIONS

INPUT SENSITIVITY S00m
OUTPUT POWER 60W RMS into 802 LOAD IMPED ANCE 4-1622 DISTORTION 0-04% at 60W

1kH
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE
2

25’
SIZE 114 50 85mm
. Price £19-01 + £1:52 VAT P&P free.
The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group whiie still retaining true Hi-Fi performance.
FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integrat heatsink
—No external components

120 w tt APPLICATIONS : Hi-Fi—Disco—Monitor—Power slave—Industrial—Public Address
atts SPECIFICATIONS
into 8Q INPUT SENSITIVITY 500m
OtU"I('zUT POWER 120W RMS into 892 LOAD iIMPEOANCE 4-16Q DISTORTICN 0-05% at 100W
! SI“GERI/AL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE

SIZE 114 50 85mm

Price £27°99 + £2-24 VAT P&P free.

The HY400is I.L.P.'s '*Big Daddy" of the range producing 240W into 4Q ! It has been desjgned

for high power disco address applications. If the amplifier is to be used at continuous high
H Y400 power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest

of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external

240 Watts components.
. APPLICATIONS : Public address—Disco—Power slave—industrial
into 4Q SPECIFICATIONS
ou T uT POWER 240W RMS into 42 LOAO IMPEDANCE 4-162 DISTORTION 019 at 240W

at1
SIJGFR‘/AL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~3dB SUPPLY VOLTAGE

+
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 + £3-03 VAT P&P free.

POWER PSU36 suitable for two HY30’s £6-44 plus 81p VAT. P/P free.
PSUS50 suitable for two HY50's £8-18 plus £1:02 VAT, P/P free.
s u P PL' ES PSUT0 suitable for two HY120's £14-58 plus £1-17 VAT. P/P free
PSUS0 suitable for one HY200 £15-19 plus £1-21 VAT. P/P free.

PSU180 £25-42 + £2-03 VAT,
B1 £0-48 + £0-06 VAT.
P & P FREE IN UK. ONLY

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON GANTERBURY, KENT, CT4 7AD.

L.L.P. ELEGTRONIGS LTD., Tota Puchase Prics

1 Enclose Cheque (] Postal Orders [J Money Order [J
’ Please debit my Access account ] Barclaycard account []
GRAHAM BELL HOUSE,ROPER CLOSE, gy enin

CANTERBURY, KENT, CT2 7EP. Name and Address
Tel: (0227) 54778.

Regd No. 1032630.

Signature

Practical Wireless, May 1979
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

STEREO PRE-AMPLIFIERS

e o oot

MC CPR1

CPR 1—THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U.K. The superiority of the CPR 1 is probably
in the disc stage. The overload margin is a superb 40dB, this together with the
high slewing rate ensures clean top, even with high outout cartridges tracking
heavily moduiated records. Common-mode distortion is eliminated by an unusual
design. R.ILA.A. is accurate to 1dB; signal to noise ratio is 70dB relative to
3-5mV; distortion <-005% at 30dB overload 20kHz.

Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up
to power amp. signal levels, Signal to noise ration 86db; siew-rate 3V/uS;
T.H.D. 20Hz—~20kHz <-008% at any level. F.E.T. muting. No controls are fitted.
There is no provision for tone controls. CPR 1 size is 138 ~ 8¢ < 20mm. Supplv to

AGTIVE CROBSOVERS
X02........£14.83

POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 35-0-35v £16-30

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL traruformers only 50mm high

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS——

3 with a 120—240 primary and single boit fixing (i P

POWER AMPLIFIER KIT

The kit includes all lwork. inks and hard
plus a power supply. It is contemporarlly styled and Ms quality is consistent with that of our other
products. Comprehensive instructions and full back-up 8ervice enables a novice to build it with con-
fidence in a few hours.

X03......... £23.06
POWER AMP
KIT ....... £32:¢0

be %15 volts.
MC 1—-PRE-PRE-AMPLIFIER

Suitable for nearly all moving-coil cartridges. Send for details.

X02 : X03 - ACTIVE CROSSOVERS
X02 — two way, X03 - three way. Siope 24dB/octave. Crossover points set to order

CE 1004 100W/4 ohms 35-0-35v  £18-22
CE 1008 100V//8 ohms 45-0-45v  £23-22
CE 1704 170W/4 ohms 45-0-45v  £29-12
CE 1708 170W/8 ohms 60-0-60v  £31-9¢
TOROIDAL POWER SUPPLIES
CPS§1for2:- CE6080r1x CE1004 4'47
gPSZ for 2 x CE 1004 or 2/4 x

within10%. ~  CEB0B...............cirii..s £16-32
CPSS for 2 < CE'i608 or 1'% e
REG 1—POWER SUPPLY  CEQ704 ................ s :
The regulator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. gsgg ;g:: ; %EE119]08 2;;2:
it can be used with any of our power amp ties or our small transi R6. CPS6 for2 x CE 1704 or 2 CE
The power amp kit will accommodate it. CE1708 ..... BRoBanCAROANAROH . £23-98
HEATSINKS
POWER AMPLIFIERS Light duty, 50mm, 2°C/W...... £1-30
Itwou!d be Domﬂess to listin S0 ¢ small A space the number of recordin é; studxos. Medlum power, 100mm
etc.'who have been usingCRIMSON 1:4°C/IW ..ol £2-20

amps satlsiactomy for quite some time. We have a reputation for the highest
quallty at the iowest prices. Tl'%e power amp is avajlable in five types, they all

Dusco/group, 150mm. °CIW £2-35
Fan, 80rmm, state 120 or 240v £18-50

have the same specifi

H.D.
T.1.D. insignificant; slewratellm|t25V/uS signal to noise ratio 110dB; frequency

-01% any power 1kHz 8 ohms; Fan mounted on two dnll;.avd

100mm heatsinks, 2 x -4°C/

response 10Hz-35kHz —3dB; stability unconditional; protection—drives any 65°C maxA with two 170W
load safely: sensitivity TI5mv (250mV or 100mV on request); size 120 ¥ 80 - modUles, .......opuiiiiirians

25mm.

£29
THERMAL ‘CuT- OUT 70°¢.. £‘l-38

PRE- AMPS:
These are avail-
able in two ver-
sions—one uses
s(andard compo-
ents, and the
other {the S) uses
MO resistors
where necessary
and tantalum capa-
citors.
CPRI .... £29-4%
ﬁPllilS .. £39-98

v E18:50
MCIS .... £29.49
POWER SUPPLY
REGY .... £8:75
TRE..... . £175
BRIDGE
DRIVER, BD!
Obtain up to 340W
using 2 x 170W

amps and this
module BO! £5-40

s/bridge

e to house any two of our power amp modules

CRIMSON ELEKTRIK

1A STAMFORD STREET,
LEICESTER. LE! 6NL

Tel: (0533) 537722

U.K.—please allow up to 21 days
tor delivery.

All prices shown are UK only and
include VAT and post. COD 90p extra,
£100 Himit. Export is no problem, please
write for specific quote. Send large SAE
or 3 Internati I Reply Coup for
detailed information.

Distributor i—
*MINIC TELEPRODUKTER
BOX 12035: S-750 12
UPPSALA 12, SWEDEN"

OPEN UP THE EXCITING WORLD
OF SHORT WAVE LISTENING

SRX-30 -

For the advanced, keen short wave listener, the choice of receiver has usually been between cheap and
nasty or very good but very expensive equipment. We think that the SRX-30 will provide that listener
with excellent performance at a reasonable cost and is the answer to this eternal probiem.

‘The SRX-30 is based on an advanced drift cancelling foop system which gives spot on dial accuracy
atany frequency between S00 KHz and 30 MHz together with easy to understand frequency readout.
Suitable for all users from raw b thanks to it’s simpli to experienced listeners
and amateur operators thanks to it’s advanced technology, the SRX 30 is the best communications
recelver avallable init’ s pnce range today.

C Iy ding operation from mains or 12 volts dc, the SRX-30 is at home on
broadcast or amateur bands All mode reception of AM. CW. USB. and LSB is provided and receiver

d to give opti performance on any mode.
Send for fu]l details loday or give us aring and we’ll tell you all about the SRX-30. Price £175 inc. vat.

Wilmslow
- Audio
THE firm for speakers!

SEND 15P STAMP FOR THE WORLD’'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS ETC. AND DISCOUNT PRICE LIST.

Carriage by Secuncor £3,

NEW. Bellsonic
power supply giving
fully regulated 12 V
dc output at 3 amps
" continuous rating
and 5 amps peak
rating from 220-240
- V ac mains input.
Automatic over current trip for safety.
Multitude of uses for the amatewr experimenter
or professional uscr. Incredibly low price £17.28
inc. vat. P & P 86p.

NEW. CL22 aerial tuner which will match
almost any receiver to almost any aerial at any
frequency between 1.5 and 30 MHz. Six switch-
ed ranges with fully tunable receiver and acrial
matching capacitors. A worthwhile addition to
any SWL station and an instant improvement in
aerial matching problems. Price £15.75 inc. vat.
P & P 66p.

NEW. Transform your TRIO 9R 59D, DE or
DS with our digital readout unit giving direct
readout of operating frequency.

Complete with fitting instructions. £38.88 inc.
vat. P & P 28p.

AUDAX @ AUDIOMASTER @ BAKER ® BOWERS &
WILKINS @ CASTLE @ CELESTION @ CHARTWELL
COLES © DALESFORD @ DECCA ® EMI @ EAGLE @
ELAC @ FANE @ GAUSS @ GOODMANS @ I.M.F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK @
LOWTHER MCKENZIE ® MONITOR AUDIO @ PEERLESS
@ RADFORD @ RAM @ RICHARD ALLAN @ SEAS @
SHACKMAN @ STAG @ TANGENT @ TANNOY @
VIDEOTONE @ WHARFEDALE @ YAMAHA

We also stock the RAK Listener 3 aerial sgtem for the man who demands the best and has the room

for it. Double dipole system complete with alloy wire, insulators, coaxial feeder, centre connector

;Lc&m ag overall length of 75 feet covering the frequency range up to 30 MHz. Price £18. inc. vat,
P 86p.

We carry a wide range of VHF monitor receivers for amateur, marine and airband users. Contact us

for details.

If you need p:

prices, please contact us for detalls of terrific

WILMSLOW AUDIO e pw,

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

TRIO range. Fuﬂ range of other test equlpment stocked.

For all that’s good in Amateur Rndlo, contact:
LOWE ELECTRONICS LTD,, 119

dish Road, M. k, D ire. Tel: 0629 2430 or 2817,

For full catalogue, simply send 45p in stamps and request catalogue CPW.

Discount HI-Fi Etc. at 5 Swan Street and 10 Swan Street
Speakers, Mait Order & Export 0625 529599 Hi-Fi 0626 526213

Practical Wireless, May 1979
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CLIMAX HOUSE, FALLSBROOK ROAD, -
LONDON SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE

Rs VALVE MAIL ORDER CO.

SEMIGONDUGTORS BCY72 013 | BF194 0.09° | B2X61 0.18 | QA70 0.30 | OC82 0.65 | 25271 0.23* | 2N697 0.25 | 2N3055 0-70
LI IRl o S S |Sh oE | Bhnot: | e o | A oR
- -1 B; 1 AB -30 -65 . 2N705 1.2 -

AA119 010 | ASY26 0-40 | BC159 0.10° | BD121 1.20 | BF197 0.12° | Series 0AB5  0-30 | OC122 1-20 ZTX108 0-10* | 2N706 0-15 | 2N3442 1-10
AAY30 0.27 ASY27 0-40 | BC167 0-12* BD123 1-20 BF200 0.27 CRS/105 0-45 0A90 0.08 0C123 1.75 | ZTX109 0-12* | 2N708 0-20 2N3525 0-80
AAY32 0.42 | ASZ15 1.25 | BC170 0-11° | 8D124 1.30 | BF224 0-20° | CRs/1400.60 | OA91 0-08 | OC139 2-25 | ZTX3000-12° | 2N930 0-20 | 2N3614 1-50
AAZi3 0-18 | ASZ16 125 | BCi71 0-10° | gp131 0.35 | BF244 0-28° | CRS/3050.45 | OA95  0.08 | OCY40 2.75 | ZTX301 0137 | 2N1131 0-26 | 2N37020-11°
Al 83| Ny 13| Ban i | in ol | emy ean Coscen ) ous oms | S0 B2 SRRISIE | MM 8% | Bfgols
- : : D -34° - 90 | O H 00 | : - 2N37040-13¢

AC107 0.60 | ASZ21 200 | BC177 0-15 | 8D136 0.-34% | BF259 0.32 CRSI3600-90 | 94202 9-08 | OC171 1.00 | ZTX304 018 | 2N1303 0.35 | 2n3705 0.13%
AC125 0.20 | AU110 1-70° | BC178 0-14 88137 gig: g;ggs 0-:2’0: GEX541 1-75 0AZ200 1-00 0C200 1.50 %g‘llg;g: 2N1304 0-45 2N37060-13*
AS12e 820 | AUN13 176 | B132 0118 | apran 0.43 | Brase 0315 | oo Orzzot 100 | BEB0; 178 | EDa0eta | Snidos oso | 2h2OIEIN
A el | BAls 01 | BCIRD SN R0 o | mefl 33 | MmALTR| 0unor 100 | ooy a0 | he023Ts | Juigos gy | AISSTS:
E : E i I 0-45° i ! H #ios

ACI4TK 033 | BAlS4 009 | BCziz 0-13% | 8DT8T 110 | BESET o'Z0f NoEsa0 ol | 9G18 290 | 0g205 280 | ZTX503 0.17* | ZN1309 0.85 5:33}?3_1‘3.
A2 020 | BAIR 00 | BC2IS 012 | 8D1BZ 1B | BESOR, G200 | MUEIO 117 | ock; 280 | 0307 175 | ZIN31 020+ | SN1er: v | 2N3771 178
AC178. 0.20 | BAWE2 0.0 | BC237 0.09¢ | BD238 0.58 | BRWI11 O.8 | VW37 061 | oc53  2.95 | ocp71 1.25 | ZIX5500.16* | 2N1863 339 | 2N3772 200
ACIB7 020 | BaxT3 008 | BC238 0.2 | BDX10 0-91 | BFXB4 022 ES2080:52 9%24 300 | ORP1Z 0.75 | IN3T4 0.05 | ZN2147 1.7 ZN37i73 9200
iee om | Bhe S8 dni e g B \mas o | MERLTR | SHR 030 TRESIE M o mw e el
) 8C107 0.12 | BC303 0-24 BFX87 0-21 MJE30550-75 2N2218 0-25 "Sae

ACY18 0-80 | gci0g 0.12 | BC307 0.10° | BOYSO 0-80 | gexgg 0-21 0C28  2.00 | R2010B1.75° | 1N4002 0.06 | 2N2219 0.24 | 2N38230:5%
ACY19 075 | BE109 0.13 | BCI0B 0.10v | BENIS 028 | prvso o28 | MEFIOZO300 | §C29 290 ) Ticas 0.30 | 1N40O3 007 | 2N2220 0.1 | 2N3866E 0.72
A O3 | md o B Sam | mnat ea RS A MRIESIE oon 13 Nileras | em ef aum ene | Aetis
ACv39 1.60 | BC115 0.14° | BE337 o.1s® | BF154 017 | BFvés 0.26 | MPF1050-30° | OC41  0-80 | T1P29A0-41° | 1N4OO6 0.08 | 2N2223 2.75 | 2N39060-13°
AD139 070 | pc116 0.15% | BCa3g 0.7 | BFIS9 023 | ppgq 455 | MESANGO-24T | Ocaz g5 | TIPI0AO-ad~ | 1N40O7 0-09°| ;nz368 0.17 | 2N40580-147
AD161 045 | pC117 0.17* | aCv30 1.00 | BF160 0-16 | psxig 0.21 SA500:260 | 0C43 225 | T1pgia 0.45 | 184009 0-08 | 2N2369n0.21 | ZN40596-107
AD162 0-45 | gc118 0.10° | BCy31 1-00 | BF167 0-20 | g3x20 o0.20 | MP3UYQ10-360 | Ocasa  0.60 | T1P32A 048 2NZ484 Q.20 | ZN40600-12
AF106 045 | BC125 0.16° | 8CY3z 1.00 | BF173 020 | gsxa1 0.20 | MPSUOe0-d8% | OCa5  0-55 | T1P33a 1.69 5 2N2646 0 2N40610-12°
A 04s | BC2R 020 | Bovas o9 | BF177 024 | B3l 9§23 | meSuseo-dse | ot ool | TIP3AR 193 IN290q 0.38 | 2N40620.13°
AF115 ©.75 | BC135 0-14° | BCY34 0-90 | BF178 0-24 | BTY79/400R NES55 045 | 0C72 0.55 | TIP41A 0.63 2N2905 0.25 | 2N41240.152
AF116 ©0.75 | BC136 0.15° | BCy39 3-00 | BF179 0.25 3.19 | NKT401 2.00 | 5C73  0-70 | T1P42A 0-70 2N2906 0-21 | 2N41260.15°
AF117 075 | BC137 0.15° | BCY40 1.00 | BF180 0-30 | BU205 1.75° | NKT403 1.73 | .., g5 | T1P29551-67 2N2907 0.21 | 2N42B60-20°
AF139 0.40 | BC147 0.09° Cv42 0.25 | BF181 0-30 | BU206 2.25° | NKT404 1-73 | 0C75 0-85 | T1P30550.56 2N29240.21° | 2N42880.22¢
AF186 1.20 | BC148 0-08° | BCY43 0-25 | BF182 0-30 | BU208 2:00° | OAS 095 | OCc76 0-55 S43 1. 2N29250.22% | 2N42890.24°
AF239 0-45 | BC149 0-09° BCY58 0-18 BF183 0.25 BY100 0-45 0A7 0.55 0C77 1.20 | ZS5140 0-25°* 2N2926 0-14° 2N5457 0-35°
AFZ11  2.75 | BC167 0.09* | BCY70 0.15 | BF1824 0.25 | BY126 0.14 | OA10 0.60 | OC81  0.65 | Z5170 1-21 2N3053 0.25 | 2N54580.-35°
AFZ12  2.75 | BC158 0.08° ' BCY7i 0.17 | BF185 0.25 | BY127 0.15 | 0A47 0-14 | OC81z 1.20 | ZS178 0.54° 2N3054 0-50 | 2N54590.35%

1.40 | MU14 1.60° 7H7  2.00°

PL81AT 1:20 | UB41 1.25*
1 ) PL82  0-60° | UBC41t1-00°
3.50° | 0A2t 0.55 | PL83t 0.55° | UBFB9 0-60°
0B2t 0-60 | PL841 0.-75" | UCCB4 1-10°
1.60° | OC3t 0.75 | PL504/500t UCC85t 0.55°

- 1-40 | UCF80 1-15*
2.28% | 0Z4 1.60 | PL508t 1-80 | UCH42 1.20*
1.25¢ PC86t 0.85* | PL509t 3-00 | UCHB81t10-65°
1.75¢ | PC88t 0.85° | PL519t 3-20 | UCI82t 0.75°
1.10°* PCa97 1:20 | PLBOt 1~1o: ucLe3 1-44*
0.45° | pCg00t 1.00+ | FLE0Z 3-46
0-75% | PCCB4T 0-50° | L/a?  g'gse
! . 6.16° | PCCBB 0.65° -922
DK96 1-10* | ECHB11 0.55° | E 96t Q.80* | PCCB9t 1.05¢ | FYB2  0-80%
DL92 0.75° | ECH83 1.25° E[360 3.50° | pccisori.g00 | BYES, 0.70
DL94 1.20° | ECH84t 0.85° | EM80 1-10° o 1:88¢ | pysst ‘o-a8

]
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6L6G  2.50
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5
6L6GA 1-50°

12B4At 1.00*

12BA6 0.65* 811At

51 12BE6 1.60° 812A

GANBAT 6CD6GA4-90° | 6SC7 1.50* | 128H710.85* | 813f
70° | 6CG7  1.72°

H588383888875852388
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DLa6  1-10° | ECL82t 0-60° | EM81 1.00° PY500At 1.80 1

DY86/710.65% | ECL83 1.50° | EM84 1.00% | [CFS2T 0-50° | PY800/811 0. 1. 6SF7 1-80° | 12Bv7t 0.80° | 833A 30-

DY802 0.84* | ECL86t 0-85° | EM85 1-25° | PCF86t 0-750 0-84 6AQ5t 0.85% | 6CHE 6SH7 1-50* | 12E1  7.10 | 866A

E88CCt 1.00 | ECLL8OO EM87 1.50 | PCF87t 1-10° | PY801 0-84 6ARE 0.70° | 6CL6t 65J7 1.80° | 30C15 1.80 | 872A 1

Easco 138 | ) Prom | fer % | pemavist | GRGHesse Gy CA% | sowe 7a@ | g 1ot | e yE | Sl Thad
: aad : E ; :

Eacs1” 0.50 7A 3:50 | EY51t 0.75 4 6AS7G1-607 | 6D2t L 018 oo | 8642  5.26¢

16-50
0.75°
7.24°
EAF42 1-25° | EF391 1.60° | EY86t 0-50° | PCFBO1t0-60° -00 o | 6DK6 2.259 0-70° "
EAFBO1 1759 EF40 1.15° | Ez40 1.25° ;%FF%%zsrmss- °°V03]20§6. gaUBGT4-26: goass 390, 6SN7GTT OFL1/2 1.20 | 8654  3-52
2.0 . Y AUGT 0-55° .21¢ H 9
EB91s 0.40° | EF42  2.00° | EZ801 0.50° | PCF806 1.60 | QOVOG40AL, 338 2120
EBC33 1.75° - h 1500
1.75¢

6AVEGT4.18* | GEBS

ECC40 1.25° | EF98 1.25% | KTW61 1-75° PFL200 1-80 UABC80t
ECC81t 0-50° | EF183t 0-70° | KTW62 1.75° | pL36t 1.20 0.58*
ECC82t 0-47% | EF1841 0-70* | KTW63 1-75° PL81 1-20 UAF42 1.25°*

. . 8 1.60 6AV6r 0-75° | GEWE
EBC21 1.26» | EFBOT 0-50° | EzsOr o-60% | PCLB2T 0-80% | RIJ 135 eawaar® 6F6 1 6SS7 1-80° [ 30075 1.80 | 99807 685
a .75 . o . g B
EBCO0 0.79- | Ersar 0.0+ | 6233 4igos | rclaal O.7a | 20, 144 - 100 | Sros 1%ar | SUdT .95 | 30ps orage | 61468 558
EBF30 0.50% | EFBot 0.60° | GZ34r 1.90° | pClser 0.8 | U18-20 2-807 885°CT308% | Sibn 1.08» | cusar o.sse | 30p19 1.20 | 8159 €00
.25¢ | EFB9 1.60 | KT61 3.50° | PCL805/85¢ P25 peies 888 \75e 05+ | V84T, 0:88- | 30hLT 1:3%s | 8242 15.00
EBFgot 0.45* | EF911 0706 | kTG 5.50° 1.08 | Y26 1.44° SB0 oIy | gHaN 08t | oot e | J0pLi3 im0 | 6973 3-52%
EBL3] 2.50° | EF92t 0.75° | KT88 6.75* | pp500 3.60° | Z803U 7-90 5.12° | 6J4t 1.20° | 6X5GT1 Q.60 | 30PL14 1.68¢ | 7586 17-380
6BABA 3.76* | 6J6  0.55% | 787  1.70* | 30PL15 1.80 | 7287 13-600

BC4 SW4  0-60°
6BEGt 0.8+ | exan 1.28° | 7¢6 126+ | socs o700 | 89S 550

7454 0.18 | 7491 0.80 | 74118 1.00 | 74144. 2.50 | 74173 1-40 | 74196 1.20 | TRA5301.98* | JBA920 2.90 |
INTEGRATED GIRGUITS | 7460 0.18 | 7492 ©0-60 | 74119 1.50 | 74145 0.90 | 74174 1.50 | 74197 1-10 2304'%%" | TBAS200 2.93
7470 0.35 | 7493  0-60 | 74120 0-83 | 74147 2.00 | 74175 0-90 | 74198 2.25 2.30v | TBAS90Q 2.99°
7400 016 | 7412 ©0.26 | 7432 0.30 | 7472 0.33 | 7494 0-80 | 74121 0-40 | 74148 1.75 | 74176 1-20 | 74199 2:25 | TBA550Q TCA270Q 2.99*
7401 016 | 7413 0.32 | 7433 0.36 | 7473 0-36 | 7495 072 | 74122 0-60 | 74150 1-60 | 74178 1.25 | 76013N1-75* 3.22¢ | TCA760A 1.38*
7402 016 | 7416 032 | 7437 032 | 7474 040 | 5496 .80 | 74123 190 | 74151 0.85 | 74179 1.25 | LM309K 1.50 | TBAS60C
7403 016 | 7417  0.32 | 7438 032 084 | 7497 3.00 | 74125 055 | 74154 1.75 | 74180 1.15 | TAA5702.30° 3222 | DIL
7404 017 | 7420 0.17 018 | 7476  0.40 | ;.0 74126 0.55 TaAS505 TBA673 2.19*
7405 0.16 | 7422  0.20 | 7441AN 0-85 | 7480 0.55 1o 1'22 74128 0.60 | 741865 0851 74190 1.50 3.50% | 1BA7001.52%
7406  0.40 | 7423 0.32 0.72 | 7482 0.75 | 7 045 | 72153 o.70 | 74156 085 | 74191 1.60 | . 3800 | rga720Q Sockets
7407 0.40 | 7425 0.30 | 7447AN 1-90 | 7483  0.80 | 74109 0.70 | 74136 0.55 | 74157 0-75 { 74192 1-35 | 1RA1800 2.30%
_7/288 8%8 ;3% 8230 ;ﬁg? 81% ;ﬁgg agg 74110 0~52 74141 0.80 74159 2.10 | 74193 ‘:gg 1. TBA750Q 8 PIN 8:}2
- - . - 74111 086 | 74142 2.30 | 74170 2-30 | 74134 1. I .07* | 14PIN O-
730 038|733 8137|7233 o4s | 7450 082 | 74116 175 | 74145 2.50 | 74172 a.40 | 74195 1.00 | TBA529G o0 | TBAB00 120 | 16PIN 017
’ 5ADP1 35.00 | VCR5178*  6.00 ]
BASES GRT s SEE}: 10:00 VCRB176* .00 THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED
B7G unskirted 0-15 . TubeB N
BrG skined” | 0:30 jcp3r 3100 | SCRIA 4000 |- lupEases 075 | A49-191/192X 42.32 | A63-200X 52.50
ugskirte: 3 | . VAT 8
BoA skined 030 2BEN Er| 1200 AB1-110X 44.00 | AB6-120X 63.61
b B d DG7-5 g
intOctal  0-20 | 3DP1S B0 B e AB6-120X 45.72 | AB7-120X 53.61
Loctal 9:35 | 3Fpy 600 | DH3-91 31.00
gpnDIL 018 | 355 230 | DH7-11 88.00 A55-14X 45.72 | A87-150X 54.60
f q 30PI* 8.00 | VCR97* 5-00
16pinDIL 017 | Fyp« .00 | Veaide:  10.90 AVAILABLE FROM STOCK FOR COLLECTION ONLY-OLD TUBE
a
Valve sorasnmgoans| SKPl 1900 | VCRId0A: 3.0 MUST BE RETURNED. ADD VAT 123%
all sizes 0-30 | 3RPI* 35.00 | VCA517A* 10.00
Terms of busii CWoO. ge and p valves and semiconductors 25p per order. CRTs 75p. Items marked*® add 123% Telephone 01-677 2424
VAT. Others 8%. t indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price
ruling at time of d\ h. A nt faciliti ilable to app: d ios with order charge £10. Carriage and Telex 946708
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in'stock. P&P 8% VAT E. & O E

QUOTATIONS FOR ANY TYPE NOT LISTED SAE.
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WUR[D WIDE EXPORT SERVICE

R.C.5. LOUDSPEAKER BARGAINS
3 ohm. 6 x 4in. £1-50. 7 x 4in. £1.50. 8 x 5in. £2-50. 5in. £1-50.
64in. £1-80. 8in. £2-60. 10in. £3. 12in. £4.
8 ohm. 22in. £1-50. 3in. £1-50. 5in. £1-50. 10in. £3. 12in. £4.
16 ohm. 6 x 4in. £1-50. 7 x 4in. £1-50. 5in. £1-50. 8in. £2-60.
10in. £3. 12in. £4.

THE “INSTANT” BULK TAPE ERASER
Suitable for cassettes, and all sizes of tape reels.
A.C. mains 200/249V. £5 su

. Post

Leaflet SAE.
50p
HEAD DEMAGNETISER PROBE £4.75

Carr.
£1-50

A.C. ELECTRIC MOTORS

2 Pole, 240V, -2 Amp. Spindle — 1.43
x 0-212in, £1.75. 2 pole, 240\}, 15
Amp. Double spindle — 1.75 x 0-16in.
Each £1.50. 2 Pole, 120V. -5 Amp.
Spindle — 0-75 x 0-2in. Two in series
=240V. 75p each. Brush Motor. From
a Food Mixer 240V, -3 Amp. High
Speed and Powerful. Spindle — 0.5 x
0-25in.£2.95 post 50p each.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 24in. sides, 6 x 4in.
95p; 8 x 6in. £1:40; 10 x 7in. £1-55; 14 x Sin. £1-90; 16 x 6in.
£1-85; 12 x 3in. £1-20; 16 x 10in. £2-20; 12 x 8in. £1.70.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 24p; 8 x 6in. 38p; 10 x
7in. 54p; 12 x Sin. 44p; 12 x 8in. 70p; 16 x 6in. T0p; 14 x 9in. 94p:
12 x 12in. £1; 16 x 10in. £1-16.

ALUMINIUM ANGLE BRACKET 6 x $ x fin. 20p.
ALUMINIUM BOXES, MANY SIZES IN STOCK.

4 x 2 x 2in. 86p; 3 x 2 x lin. 60p; 6 x 4 x 2in. £1; 8 x 6 x 3in.
£1-90; 12 x 5 x 3in. £2;6 x 4 x 4in. £1-30.

DE LUXE BSR HI-FI AUTOCHA
Plays 12in. 10in. or 7in. records g
Auto or Manual. A high quality
unit backed by BSR reliability
with 12 months guarantee. A.C.
200/250V. Size 134 x 114in.
Above motor board 34in.

Below motor board 24in.

With CERAMIC STEREQ CARTRID

Garrard 5300. Autochanger with ceramic cartridge. £14.95
Garrard Minichanger. Plays all size records.

Ceramic cartridge. Stereo. £8.95
BSR. P182. Snake arm, flared Aluminium Turntable

Stereo ceramic cartridge. Latest model. £22.50
BSR. Disco Single Player

Cueing Device 11in. Turntable. Budget price £19-50
RSC Disco Deck 3 speed Sterea £8 or £15 pair

RADIO COMPONENT SPECIALISTS

Minimum post 30p. Components List20p. Phone orders. Access & Barciay VISA only.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER
Professional amplifier using advanced circuit design. Ideal for
disco, groups, P.A. or musical instruments. 4 inputs 4 way mixing.
Master treble, bases and volume controls. 3 speaker output sockets
to suit various combinations of speakers.
4-8-16 ohm. Slave output. Guaranteed. £7
Details S.A.E.  A/C mains 120v. and 240v.
BAKER 50 Watt AMPLIFIER 2 inputs £59.
DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
buildkit. Controls up to 480 watts AC mains.
Post 35p £3 ¢ 25
STEREO PRE-AMP KIT. All parts to build this pre-amp. 3 inputs
for high medium or low gain per channel, with volume control
and P.C. Board. Can bé ganged to make
multi-way stereo mixers. Post 35p £2-95
R.C.S. SOUND TO LIGHT DISPLAY MK 2
Compiete kit of parts with R.C.S. printed circuit. Three
Upto 1,000 watts each, Will operate from 200MV
to 100 watts signal source. Suitable for home Hi-Fi £ 1 7
and all Disco Amplifiers. Cabinet extra £4.
200 Watt Rear Refiecting White Light Bulbs. Ideal for Disco
Lights. Edison Screw 75p each or 6 for £4, or 12 for £7-50.
MAINS TRANSFORMERS
75p
6 VOLT ;AMP. £1-00 3 AMP.£1.95 9 VOLT 3 AMP. £2.75
12 VOLT 300 MA. £1-00 750 MA. £1-30 20 VOLT 2 AMP. £2.50
30 VOLT 5 AMP. AND 34 VOLT 2 AMP. C.T. £3-45
20 VOLT 1 AMP. £2-00 20-0-20 VOLT 1 AMP. £2.95
30 VOLT 13 AMP. £2-75 40 VOLT 2 AMP. £2.95 30V 2 AMP. £3
0-20-40-60 VOLT 1 AMP. £3.50 2 x 18 VOLT 6 AMP. £9.

Low Voitage0-8-12V.3 AMP £3.

Low Voitage 12-0-12V.2 AMP £3.

GENERAL PURPOSE LOW VOLTAGE. Voltages available at
2A,3,4,5,6,8,9, 10, 12, 15, 18, 24 and 30V £5.80

1A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £5.80
2A, 6,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £8.50
3A,6,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £11.00

£14.50

5A,6,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60
R.C.S. TEAK K
COMPACT
SPEAKERS

13 x 10 x 6in,
50 to 14,000 cps.
10 watts. 4 or 8 ohms.

BAKER SPEAKERS
“BIG SOUND"’

Robustly constructed to stand up to long
periods of electronic power.

Usefiul response 30-13,000 cps.

Bags resonance 55 cps.
GROUP 35"
12in. 40 watt

4, 8 or 16 ohms.

GROUP “50/12"

12in. 60 watt professional

model. 4, 8 or 16 ohms. L} 0
Response 30 — 16,000 cps.

With aluminium presence dome.

GROUP “50/15"
15in. 75 watt
8 or 16 ohms.
Send for leaflets on Disco, P.A. and Group Gear.

Post

£14.00

£33.00 "

EM.L 13 x 8in SPEAKER SALE!

With tweeter. And crossover. ~

10W. State 3 or 8 ohm. £8-95
Post 45p,

15W model £10.50

8 ohms Post 65p

GOODMANS 20W Woofer

Size 12 x 10in. 4 S.

Rubber con(:]surr:::é. £9.95

Hi-Fi Bass unit. Post 65p

GOODMANS 20W Full Range

8in. 8 ohm Hi-Fi Twin Cone

Special unit - 4:0%

KIT

R.C.S. MINI MODULE HI-Fi
15 x 84in 3-way Loud-
speaker System, EMI 5in, Bass
5in, Middle 3in. Twester with 3-
way Crossover and Ready Cut
Baffle. Full assembly instruc-
tions supplied. Response = 60
to 20 000cps 12 watt RMS. 8
ohm. £10-95 per kit. Two kits
f'ZIJ. Postage 75p. One or two
its.

337 WHITEHORSE ROAD, CROYDON
Open 9-—6 Sat.9—5 (Closed all day Wednesday) Tel. 01-684 1665

\—

Our new catalogue lists a whole range of metal
cases to house all your projects. And we've got
circuit boards, accessories, module systems, and
plastic boxes — everything you need to give
your equipment the quality you demand. Send
25p to cover post and packing, and the cata-
logue’s yours. :

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford {04215) 2956
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PCCBS 055 |U25  1.00{3v4  0B85{6J5  07512Y4 040
: CC189 g5 {U26  0.85| 5B/2544ME50|6J56T 055[1306  n.60
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CF80  0.50[£280  045|PLLED  1.BO en | 6BR7 2301248 060)52 0.80
£CF2  o4sjezst  uea(PY33 060 z801U  3so| BBRL  Z3D|ioare  pas) 16 078
ECF8D1 075 6Y501  gp[PYaD 060 lzsooT  150| gg'  aniioaty  pss|’S 07
ECH3s 085/cz32  065|PYBI/B0DOSS 13 oe0|ecs  gep|i2AU7 050(8%, 0I5
ECH35  1.50)|GZ33  350(FYB2 0451y, g30iges  3op|l2AYE  00135aam 1100
ECH42 085G234  200|PYB3 050 ;g5 %5 gig s |i2AXT  050[g03"" Toun
ECHS1  045(6237  250|PYB8 065 154 plagigcys  g9p)I2BA6  050ighn  4ggg
ECHB4  085\KTBE  4.00 FYS00 135 1155  gag|gos  ps0ilZBE6 060147  'ygg
ECL8D  060(KT88  575|PY853 675 v, ganigeag  gol12BM7 060/Z3  4omp
ECL82?  055|MHe  100/PY8O1 060 134 ggn) grege  ogo|/2C8 0850308 110
ECL83 1.20 |MLE 1.00{0QV03-10 2.50 | yyop 1101 greg 075|121 425 832 450
ECL85  065/0A2  085/00VA312 250 |onj)  055(6r12 065 20S6T 04Dfgeih 539
ECLB6 0551082  0.60/00VO6-40A  12¢75 1100 gr1s  0.60/2K76T 060lga7n g
EF37A  1.50|PABCS0 pap 1400 15x2"  ‘080{6r15 080 2KBET 0701g5,"  ggg
EF39 290[PC85  0.5010v03-12 2.00 |3p4 0.601 6F17 1.00[12076T 050(gs5 0.95
EF40  070|PCBS  0.85|SC1/400 400 1306 0.40|8F24  090[12SC7 055{355 0,50
EF41  0751PCBB  0.75/SC1/600 4.00 13021 20001 6733  420/12SH7 070l387 090
POSTAGE: £1-£2 20p; £2-£3 30p; £3-£5 40p;
£5-£10 60p; over £10 free, minimum order £1. coLo Mo R o783
Alotofthesevalves are VALVES AN London
imported and prices SISTORS (ELECTRONICS) LTD.
vary for each defivery, _JTRAN 170 Goldhawk Rd., London W.12
sowe reserve the right Telephone enquiries Tel. 01-743 0899
to chang " ¥ for valves, transis- A
0 change prices Tor sorg, efc’;  retail Open Monday to Friday
new stock when un- 749 3934, frade and
-/ avoldable. export 743 0899, 9-12.30, 1.30-5.30 p.m.
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YDUF! COMPLETE RANGE OF ELECTRONIC HARDWARE

BIMENCLOSURES

ALL METAL BIMCASES
Red, Grey or Orange 14swg
Aluminium removable top
and bottom covers. 18 swg
black mild steet chassis with
fixing support brackets.

BiM 3000

(250x 167.5x68.5mm)

MINI DESK BIMCONSOLES
Orange, Blue, Black or
Grey ABS body in-
corporates 1.8mm pcb
guides, stand-off bosses
in base with 4 BIMFEET
supplied. Tmm Grey Aluminium
panel sits recessed with fixing screws
inta integral brass bushes.
BIM 1005 {161 x 96 x 58mm) £2.18

~__ MULTI PURPOSE BIMBOXES

Orange, Blue, Black or
Grey ABS with tmm
Grey Aluminium
recessed front cover
held by screws into
integratl brass bushes.
1.8mm pcb guides incorpora.
ted and 4 BIMFEET supplied.

£14.58 BIM 1006 (215 x 130 x 75mm} £3.05 BIM 4003 (85x56x28.5mm)

BIM 4004 (111x71x41 5mm)
BIM 4005 (161x96x52.5mm)

£1.18
£1.62
£2.19

ALL METAL BIMCONSOLES
Alf aluminium, 2 piece desk consoles with
either 15° or 300 sloping fronts, sit on
4 self-adhesive non-slip rubber feet. B Sand Green
Ventilation slots in base and rear o] Satin Black Gold
panel for excellent cooling. See latest catalogue for new styles and sizes

Top Panel Base
Off White Blue

Colour Code

Low PHOFILE BIMCONSOLES

Orange, Blue, Black or
Grey ABS body has
ventilation slots as weli
as 1.8mm pcb guides
and stand-off bosses in
base. Double angle
recessed front pane!
with 4 fixing screws
into integral brass
bushes. 4 BIMFEET
supplied.

BIM 6005.{143 x 105 x 55.5 {31.8}mm!} £2.37
BIM 6006 (143 x 170 x 55.5 [31.5]mm) £3.08
BIM 6007 {214 x 170 x 82.0 [31.5)mm) £4.12

15° Sloping Panel 30° Sloping Panel

BIM?7151 {102x 140x51 (28] mm} BIM7301 {102x 140x75{28) mm) F£10.67
BIM7152 (165% 140x51([28] mm) BIM7302 (165x140x76[28] mm) £11.44
BIM7153 (165x216x51{28] mm) BIM7303 {165x183x 102 [28] mm) £12.61
BIM7154 (165x211x76 (331 mm) BIM 7304 (254x140x76{28) mm) £13.82
BIM7155 (254x211x76{33] mm} BIM7305 {254x 183x102[28] mm) £15.36
BIM7156 {254x287x76{33] mm)} BIM7306 {254x259x102[28) mm) £16.67
BIM7157 {356x211x76{33) mm) BIM7307 (356x183x102[28] mm) £17.58
BIM7158 (356x287x76[33] mm) BIM7308 (356x259x102{28] mm) £18.55

ABS & DIECAST BIMBOXES

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue,

Black or Grey. Diecast Aluminium in Grey Hammertone or Natural. All

boxes incorporate 1.8mm pcb guides, stand-off supports in base and have
#® close fitting flanged lids held by screws into integral brass bushes (ABS)

or tapped holes (Diecast}.

ABS Diecast Hammertone

N/A - Y BIM5001/11 TBA
BIM2002/12 €£0.96 BIMS5002/12 £1.46
BIM2003/13 £1.13 BIM5003/13 £1.78
BIM2004/14 £1.35 BIM5004/14 £2.24
{150x80x50mm) BIM2005/15 £1.52 BIMS5005/15 £2.84
(190x 110x60mm) BiM2006/16 £2.37 BIM5006/16 £3.94

Also availabie in Grey Polystyrene with no slots and se!f-tapping screws
BIM 2007/17 (112x61x31mm} £1.00

EURQCARD BIMCONSOLES
Qrange, Biue, Black or Grey ABS
body accepts fult or % size
Eurocards, with bosses in the
base for direct fixing. 1.8mm
- wide pcb guides incorporated
- and 4 BIMFEET supplied. Tmm
Grey aluminium lid sits flush with body
top and held by 4 screws into integral brass bushes.

Natural
£1.02
£1.19
£1.46
£1.82
£2.28
£3.33

(100x50x25mm)
{112x62x3 1mm)
(120x65x40mm)

BIM 8005 (169x127x70{45) mm) £4.12
BiM 8007 (243x187x103{66] mm} £6.10

BIMITOOLS +BIMACCESSORIES

MAINS BIMDRILLS
Small, powerful 240V hand driti complete with 2 metres of cabte and
2 pin DIN plug. Accepts all tools with Tmm, 2mm or .125" dia. shanks
Drills brass, steel,.aluminium and pcb'’s. Under 2509, off load speed - ' v DIL
7500 rom. Oranae ABS, high impact, fully insulated body with integral COMPATIBLE
on/off switch £10.53
Mains Accessory Kit 1 includes Tmm, 2mm, .125" twist drills, 5 burrs - BIMBOARDS
and 2.4mm collet £2.48
Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops, burrs, grinding
wheels and mounted points, 1Tmm, 2mm, 2. 4mm and .125" collets. Comptete in trans-
parent case measuring 230x130x58mm £22.14

BIMDAPTORS .

Allows pcb’s to be flat mounted sandwich fashion in
BIMBOXES, BIMCONSOLES, and all other enclosures
having 1.5mm wide vertical guide slots. One plastic
BIMDAPTOR on each corner of pcb(s) enables
assembly to be simply slid into place. 54mm long, 10
slots on 5mm spacing and can be simply snipped off
to length. £1.08 per pack of 25.

BIMFEET

11mm dia. 3mm high, grey rubber self-adhesive enclosure feet.
£0.77 per pack of 24

BIVIBOARDS
X

Accept all sizes
(4-50 pin} of DIL IC
packages as well as
resistors, diodes,
capacitors and LLEDs.
Integral Bus Strips
up each side for
power lines and
Component Support
Bracket for holding
lamps, switches and
fuses etc. Available
as single or muitiple
units, the {atter mounted on 1.5mm thick
‘black aluminium back plate which stand on
non sfip rubber feet and have 4 screw
terminals for incoming power.

BIMBOARD 1 has 550 sockets, multtple yunits
utilising 2, 3 and 4 BIMBOARDS incorporate
1100, 1650 and 2200 sockets, all on 2.5mm
(0.1"") matrix.

BIMBOARD 1 £ 8383
BIMBOARD 2 £21.01
BIMBOARD 3 £29 84
BIMBOARD 4 £38.79
DESIGNER PROTOTYPING SYSTEM

1,2, or 3 BIMBOARDS mounted on BiM 6007
BIMCONSOLE with Integral Power Supply

(5 to £15Vdc @ 100mA and fixed +5Vdc @ 1A}
All O/P’s fulty isolated. Short circuit and fast fold
back protection. Power rails brought out to cable
clamps that accept stripped wire or 4mm plug.

DESIGNER 1 £55.62

DESIGNER 2 £61.02
DESIGNER 3 £66.42

12 VOLT BIMDRILLS
2 small, powerful drilis easily hand held or used with lathe/stand adaptor
Imegral on/off switch and 1 metre cable.
Mini BIMDRILL with 3 coltets up to 2:4mmdia. . £ 8.10
Major BIMDRILL with 4 collets up to 3mm dia. £13.60
Accessory Kits 1 have appropriate drills and collets as above plus 20 assorted
tools. Mini Kit 1 - £15.12, Major Kit 1 — £19.44. Accessory Kits 2 have appro-
priate drills, coflets plus 40 tools and mains-12V dc adaptor. Mini Kit 2 — £34.02,
Major Kit 2 ~ £39.42. Accessory Kits 3 as appropriate Kits 2 plus stand/iathe unit.
Mini Kit 3 — £45.36, Major Kit 3 — £60.76. .

BIMPUMPS BIMIRONS

2 all metal desolder-
ing tools provide high

P suction power and have
o easily replaceable screw

/ in Tefton tips. Primed

and released by thumb
&‘ operation with in-built safe-
ty guard and anti-recoil system.
BIMPUMP Major {180mm long) £7.99
BiMPUMP Minor (150mm longl£6.80

INDUSTRIAL MOULDINGS LIMITED

Type 30 General Purpose
27 watt iron with long life,
rapid change element,
screw on tip, stainless steel
shaft and ciip on hook. Styled
handle with neon. £4.05
Type M3 Precision 17 watt iron,
quick change tip. long life
element, styled handle with clip on hook, £4.43
All quoted prices are 1 off and include Pastage, Packing and VAT, Terms are strictly cash with
order unless you have authorised BOSS account, For individual data sheets or short form
catalogue on all BOSS products send stamped, self addressed 4% x 8%’ envelope,
2 Herne H|l| Road, London SE24 DAU
TPIephonP 01737 2383
Telex: $19693 Answer Back: ‘LITZEN G/
.Cables & Telegrams: ‘LITZEN LONDON SE24°
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Technical
Training
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or 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 I am expecting a further increase when my
course is completed.”

City and Guilds Certificates

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

l 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
Electrlcal Engmeermg, Installations and Contracting

Qualify for a New Career -
Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—
G.CE. Engineering Purchasing
60 subjects Farming Sales

at 0" & Heating Storekeeping

“A” levels Industrial Work Study
Accountancy Management
Air Mechanical

Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

Il: To: International Correspondence
Schools
SINCE 1890

Dept G276 Intertext House, London
SW8 4UJ or telephone 622 9911

;Telephone NUMDET (4 & s dronib vk etz o [ 0 A S Ad bk wend
EEREERARRERREN AR ERCNARRERAERRANNANERENRNREENY
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Mail Order
Protection Scheme

The Publishers of Practical Wireless are members of the
Periodical Publishers Association which has given an
undertaking to the Director General of Fair Trading to
refund monies sent by readers in response to maii order
advertisements, placed by mail order traders, who fail
to supply goods or refund monies owing to liquidation or
bankruptcy. This arrangement does not apply to any
failure to supply goods advertised in a catalogue or in
a direct mail solicitation.

in the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical
Wireless within three months of the date of the appear-
ance of the advertisement, providing proof of payment.
Claims lodged after this period will be considered at the
Publisher's discretion. Since all refunds are made by the
magazine voluntarily and at its own expense, this under-
taking enables you to respond to our mail order adver-
tisers with the fullest confidence.

For the purpose of this scheme, mail order advertising
is defined as:—

‘Direct response advertisements, display or postal
bargains where cash had to be sent in advance of goods
being delivered’. Classified and catalogue mail order
advertising are excluded.

LECTROVALU

All the many types of components we supply are BRAND NEW and guaranteed and only
from manufacturers direct or approved suppliers. No surpius. no seconds

ICS TTL 7400 series

SIEMENS CAPACITORS*
World famous for quallty and dependability —
PCB TYPES - 7.5mm PCM 0.001 10 0.015
6p each; 0.01510 0.047 7p each.

Smm PCM 0.068 8p, 0.1 9p, 022 12p.
CERAMIC 2.5mm PCM 0.01 5p, 0.022,
0.033,0.047 5p, 0.068 6p, 0.1 6p.
ELECTROLYTICS - 1/100. 10/25, 10/63,
100/25, etc. For full range see our current lists.

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS

£ 74107 27p
74121 27p
74123 51p

74132 94p
74193 9ap

96 63p
74100 73p
74104 40p

RESISTORS

3 3. 3 watls® - 2p each*: metal film. metat
oxide and 1 watt carbon Bp ea*: good quan-
ity discounts. Magnetic field dependent
from £1.50. Hall Effect from £1.23.

SIEMENS TRANSISTORS
Silicon npn and pnp from 8p ea: LEDs, red

19p: yellow or green from 23p (3 or 5mm):
Photo transistors from 46p.

KEEN PRICES * GOOD SERVICE * WIDE RANGES

DISCOUNTS

5% if list value of order

over £10

10% if list value of order

over £25. Discounts available
where cash (P.O. or cheque)
is sent with order.

V.A.T. Add 8% to vaiue of order of
123% with ilems marked*

{No V.A.T. on ove seas orders)

Goods sent post free on C.W.0. orders in
U.K. over E£5 tist value. If under, add 27p
per order.

Latest 120 page
catalogue on request.

Cash with order (P.0. or cheque payable to Electrovalue Ltd) of yout Access or Barclaycard rumber.

TRADE AND INDUSTRIAL ENQUIRIES INVITED

For all round satisfaction — be safe — buy it from Ei LE CTROVALUE

ELECTROVALUE LD

Dept. PES. 28 St Judes Rd, Englefleld Green, Egham, Surrey TW20 OHB.

Phone Egham 3603: Telex 264475.

Northern Branch {Personal shoppers only) 680 Burnage Lane, Burnage,
Manchester M19 TNA. Phone (061) 432 4945.

Practical Wireless, May 1979

www americanradiohistorv. com
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The Sinclair PFM200 digital frequency meter.

20 Hz-zoo MHZOQOg
~under£50.

The Sinclair PFM200 brings digital frequency measurément within the
reach of every engineer. It has a performance comparable with the
very best bench-top instruments, but it’s packaged in a compact
case which is rugged but light, ready for use anywhere.

The PFM200 out-performs many much more expensive
instruments. Its 8-digit display and variable gate time give high
resolution coverage of frequencies from 20 Hz to over
200 MHz. It gives you exceptional sensitivity and simplicity,
ata fraction of the price of meters with similar
specifications!

The PFM200 is idéal for use with audio, video

digits

TR

)-r &

and radio systems, and all electronic and digital teste
circuitry. Now every development engineer, service '/
technician, student and hobbyist can afford reaay fo go
to have a personal digital frequency meter. The Sinclair PEM200

The PFM200 embodies Sinclair
Radionics’ seven-year experience
in digital test equipment design and
production.

&
PFM200: features s
20 Hz-200 MHz guaranteed range -
(typically better)
Frequency resolution down to 0.1 Hz
High sensitivity (10 mV typical}
High-accuracy crystal timebase
Full 8-digit capacity

comes to you fully built,

= tested, caljbrated and

"guaranteed. It comes com-

= plete with leads and test prods,
operating instructions and a

carrying wallet. And getting one

= couldn’t be easier. Just fill in the ordet

form below, enclose a cheque/PO for

‘the right amount (usual 14-day money-

back undertaking, of course), and send it

tous.

Sinclair Radionics Ltd, London Rd,

Sharp, bright, easily-read LED display . StT i :
Built-in attenuator Technical R s s T E,
- Variable sampling rate SpélelCﬂ"lonS

Low-battery indication
Truly portable

Where to use the new

PFM200

The PFM200 is useful in every field of
electronics, providing the ultra-precise
frequency information that an oscilloscope
can’tgive...

Transmitter checks: mobiles, ham,

radio control - check frequency and stability
on Low and High band VHF, etc, up to 200
MHz AM and FM. In most applications, the
PFM200’s optional telescopic aerial avoids
the need for direct connections.

Audio testing and design: check
oscillator frequencies, bandwidth limits,
crossover frequencies, resonances, etc, with
resolution down to 0.1 Hz.

Digital testing: check computer clock
frequencies, divider ratios and other digital
circuitry.

RF circuit checks: test local oscillators,
BFOs, test IF and detector performance.
Video equipment: check syncronised
circuits, scanning frequencies, video band-
widths, etc.

Practical Wireless, May 1979

Frequency range: 20 Hz.to 200 MHz
Display resolution: up to 8 digits

Lowest frequéncy resolution: 0.1 Hz

Gate time: decade adjustable from 0.01 secs
to 10 secs

Sampling rate: varies with gate time up to
5 per second

Display format: 8 LEDs, direct reading
inkHz.

“Attenuator: -20 db

Inputimpedance: 1M inparallel with 50 pF
Timebase accuracy: 0.3 ppm/°C,

10 ppm/ year

Dimensions: 6.2 inx3inx1.25in

Weight: 6 oz *
Power requirement: 9V DC or AC

adaptor

Sockets: standard 4 mm for resilient plugs
Standard accessories: test leads and
prods, carrying wallet, owner’s instruction
manual

Optional equipment: AC adaptor for
240V 50 Hz power; deluxe padded carrying
case; connector kit comprising BNC, co-ax,
DIN and phono adaptors, plus

telescopic aerial for off-air transmitter
measurements

www americanradiohistorv. com
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PFM200 Order Form

Please send me..c.d {qQty)
PFM200s at £53.78
{inc 8% VAT) cach
.{qty) De-luxe
carrying cases at £3.24
(inc 8% VAT ) each £
.(qty) AC adaptors
for ’40\ powerat £3.24
(inc 8% VAT) each £

-{qty) connector kits
at ,{,"O ’58 (inc 8% VAT ) cach £

Post & packmg (please add) £0.65

l

I enclose cheque/PO made pavable to
Sinclair Radionics Ltd for (indicate total
amount) £/

Tunderstand thatif] am not completely
satisfied with my PFM 200, I may return it
within 14 days for a full cash refund.

Nam

Address

PW/5 I

I % sSirci=ir- |

World leaders in fingertip electronics.
L& & &R N &R N N _JN _J
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THE VALVE AND TUBE SPECIALISTS
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=)= INTEL ELECTRONIC COMPONENTS LTD.

30/50 Ossory Road, London SE15AN
Telephone: 01-237 0404

(Datronics Offer!
2 Metre MONITOR RECEIVER

(as featured in last month’s issue of P.W.
Complete kit less

for only £ 5 2 crystal

Wae also have available a multi-channel version of the PCB, allowing
up to 7 crystals to be fitted. Kitless crystals-—£53-60
Components also available separately:

PCB (single channel) £4.50; (multi-channel} £5-35;
SL6640, £3-85; Crystal filter, £24-85

40W Zm P WER AMPL'F'ER Kit for boosting output power of

2m transmitters including
*AVON’,
A simple-to-build, easily-aligned A
metres from a nominal 13-5V (-ve earth) supply {7amps at full power). T/R 'switching’ is
performed by diodes and } wave lines. A power input of 10 watts is required for the
nominal 40 watts output power. £19.50 + 65p P & P.

New low cost version of the famous SLEOO series communication ic’s are now available. The
plastic versions, designated SL1600 series, are in DIL8 or DIL14 packaging according to type.
PLAST!

J METAL

R.F. Amplifier SL610C £2.65 SL1610 £1.82
R.F. Amplifier SL611C £2.65 SL1611 £1.82
R.F. Amplifier S1612C £2.65 SL1612 £1.82
Limiting Amp SL613C £4.55 SL1613 £2.13
VOGAD S1.620C £4.00 —> —

AGC Generator SLe21C £4.00 SL1621  £2.45
AF/VOGAD/Sidstone sL622C £9.85 — —

AM/AGC/SSB SL623C £7.30 SL1623 £2.75
Multimode Det. S§L624C £3.70 — —

AF/VOGAD = — SL1626 £2.75
A.F. Ampiifier SL630C £2.55 SL1630 £1.82
Ooubie Bal. Mod, SL640C £4.45 SL1640 £2.13
Receive Mixer SL641C £4-45 SL1641 £2-13

All prices INCLUDE VAT at current rates.
Please note our minimum U.K. post and packing charge, except where
indicated, is 30p. EXPORT ORDERS welcomed.

CATRONICS LTD., COMMUNICATIONS HOUSE,
{Dept. 985) 20 WALLINGTON SQUARE,

WALLINGTON, SURREY SM6 8RG

Tel. 01-669 6700 (9 a.m. to 5.30 p.m. Sat. 1 p.m.}

14

J. BIRKETT

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoin. Tel: 20767

50 PIV 2§ AMP WIRE ENDED DIODES ¢ 7p, 6 for 25p.

HIGH FREQUENCY COUNTERS TYPE HCF 800 8 Digit LED Readout B00MHz at
£116.

HCBU CRYSTALS. 2002, 2044, 2100, 2111KH2, 19-06, 20.006, 271765, 27.178.
27.181, 27.184, 27.187, 27-1885, 27.193, 32.2222, 33-33333. 36.2222,
36-6666. 38-3333. 39.7407, 40.075, 40.2222, 40-3333, 44-3,456.9, 48.3, 483,
50.1MHz. All at 50p each. 3 for £1-30.

HC18U CRYSTALS 10-230MHz @ £1-25, 26-863, 53-675, 66-986MHz2 ¢ 50p each.
10X Type 8010KHz @ 40p.

PLASTIC TRANSISTORS BC 182 or 2N 3704 at 6 for 50p.

100 PNP TRANSISTORS LIKE AC 128 Marked MT 57/A for 65p.

PLASTIC TRANSISTORS. BC 108 Type at 10 for 50p.

VARIABLE CAPACITORS Direct Drive. 5pf @ 75p. 10pf @ 76p, 125+125pf @ 56p,
100+200pf @ 55p, 25+25+25pf @ 75p. With' $.M. Drive 200+300pf e 55p.
500+ 500+25+25pf @ 55p, 250+250+20+20+20pf @ 75p, 366+365+365pf @ 75p

VHF SOLDER-IN 6pf TUBULAR TRIMMERS ¢ 10p each.

10.7MHz CRYSTAL FILTER Bandwidth + 7-5KHz a £5.

2GHz NPN STRIPLINE TRANSISTORS @ £1 each._

TRANSISTORS. AF 239 @ 50p. BFY 50 @ 50p, 2N 5180 ¢ 50p.

VERNITRON 10.7MH2z FILTERS @ 50p, 3 for £1.

30 ASSORTED CRYSTALS 10XAJ Type @ £1-10, 20, FT 241 Type CRYSTALS @
£1.10,20. FT 243 CRYSTALS  £1-10.

MULLARD VHF STRIPLINE NPN TRANSISTORS BF 362 @ 25p.

1000ptf SOLDER-IN FEED THRO's @ 20p doz.

60 VARI-CAP DIODES LIKE BA 102 untested @ 57p.

50 AC 128 TRANSISTORS Branded but untested e 57p.

20 PHOTO TRANSISTORS AND DARLINGTONS assorted untested @ £1.

50 BC 107-8-9 TRANSISTORS assorted untested @ 57p.

COIL FORMERS 3/1&” Dla. with core. @ 6 for 25p.

10 AMP THYRISTORS 100 PIV @ 25p, 400 PiV & 50p, 800 PIV @ 60p.

BYXB12 SILICON DIODES e 20 for 30p.

10X 2 Metre CRYSTALS B010KHz @ 40p.

DIE CAST BOXES 4"x2"x 17 @ 55p, 6"x3/16"x2" @ £1-165.

8 AMP THYRISTORS untested. 20 for 57p.

TANTALUM BEAD CAPACITORS 4.-7uf 16v.w., 10uf 10v.w., 33uf 10vw,, All at %p
each. 100uf 3v.w., @ 15p, 100uf 10v.w., @ 25p.

DISC CERAMICS -01uf 50v.w., 1000pf 500v.w., Both 20p doz.

3 PIN PLUG AND SOCKET LIKE R.S. EUROPEAN 2 M. of Cable @ 75p pair.

ELECTRET MICROPHONE INSERTS with FET Pre-AMP @ £1-85.

50 ASSORTED 2 WATT ZENERS untested @ 57p.

10 ASSORTED PUSH BUTTON BANKS less knobs for £1-30.

60 PLASTIC NPN-PNP TRANSISTORS Mixed Untested @ 57p.

Please add 20p for post and packing on U.K. orders under £2. Overseas postage at cost.

Practical Wireless, May 1 979‘

www americanradiohistorv. com


www.americanradiohistory.com

~ This' new style course will enable
| ' ‘ anyone to have a real understanding
by a modern, practical and visual
. R I method. No previous knowledge is

required, no maths, and an absolute

- minimum of theory.
' , You learn the practical way in
e re s ow easy steps mastering all the essentials
' ' of your hobby or to further your
i career in electronics or as a self-
ou mGSter : "~ employed electronics engineer.
: All the training can be carried out
® in the comfort of your own home
, and at your own pace. A tutor is
eIeCt ron Ics. available to whom you can write, at
: any time, for advice or help during
your work. A Certificate is given at

ce s & fhe praCt ical WCIY. the end of every course.

1.Build an oscilloscope.

As the first stage of your training, you actually build your
own Cathode ray oscilloscope! Thisis no toy, but a test
instrument that you will need not only for the course’s
practical experiments, but also for later if you decide to
develop your knowledge and enter the profession. It
remains your property and represents a very large saving
over buying a similar piece of essential equipment.

2. Read, draw and understand
circuit diagrams.

In a short time you will be able to read and draw circuit
diagrams, understand the very fundamentals of television,
radio, computers and countless other electronic devices
and their servicing procedures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turh the information gained
into a working knowledge of testing, servicing and
maintaining all types of electronic equipment, radio, t.v.
etc.

. Free Gift.

All students enrolling in our courses receive a free circuit
board originating from a computer and containing many
different components that can be used in experiments and
provide an excellent example of current electronic practice.

L
Y
QU

Post now, without obligation, to:- Wesge

| BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL |

P.O. Box 156, Jersey, Channel Islands. ’ l
l NAME . _ I
ADDRESS ) i

Block caps please l

L————‘—————

Practical Wireless, May 1979 " 15
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SHORT-
HAC. SHorunve

WORLD-WIDE RECEPTION

“H.A.C." well known by amateur constructors
for its Short Wave receivers, now offers a
complete range of Kits and accessories to suit
the novice and the expert.

£10-50 INCLUSIVE—the ever popular and
easy to conmstruct DX receiver Mark IIE
containing all genuine short wave components,
drilled chassis, valve, accessories and full
instructions.

NEW T TWIN TRANSISTOR RECEIVER,
selective, sensitive and with fantastic reception,
yet needing only 2 single PP3 battery, at
£12-50 this receiver is outstanding value, and
will give you hours of interest and enter-
tainment.

Lastly the K and K plus (llustrated above)
for the more advanced constructor. This
receiver has recently been re-designed for even
better reception. All orders despatched within
7 days. Send stamped and addressed envelope
now for free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.A.E.

“H.A.C.” SHORT-WAVE PRODUCTS

P.Q. Box No. 16, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RHI9 382

os MAB ET LTD We make transformers
amongst other mlngs
LOW VOLTAGE TRANSFORMERS: Prim 240
6-3V 1.5A £2.95; 3A £3-60; 6A CT £6-85; 12V 1 5A
£3-35; 3A CT £6-: 85 8A CT £8-50; 15V 0-5A £2.75; 18V
1.5A CT £6.85; 24V 1.5A 8-85; 3A CT £8- 50“5A CcT
515 .50; 8A CT £26.75; 12A CT £35.00: 40V 3A CT
12-2
TWIN SEC TRANSFORMERS: Prim 240V
6V06A+6V06A,9V0 4A + 9V 0-4A; 12V03A+ 122V
0-3A; 20V 0-15A + 20V O-15A: all at £3.65 each; 15¥
-75A + 16V 0-75A £5.85; 156V 1.5A + 15V 1-6A £7.75;
BV 1A + 18V 1A 6-85; 18V 1.6A + 18V 15A £8.60; 20V
A +520£/ 1. 5A £8 §0; 12V 4A + 12V 4A £10.50; 25V
+ 25V 2A £
MIDGET RECTIFIER TRANSFORMERS: Prim 240V ac.
6-0-6V 1-5A or 9-0-3V 1A £3-00 eaef: 12V-0-12V 1A or
20V-0-20V 0-75A £3- 755each 9-0-9V 0-3Aor 12V-0-12V

P&

MAINS TRANSFOHMERS SPECIAL OFFER'

rim 240V ac.

55040—250V 60Ma, 6-3V 1A £2.00; 250V 100Ma. 63V
2A £3:00; 9V 3A £2-50 25V 0-3A £1.00.
LOUDSPEAK

in BQ, 2 mBorZED 2 mBQ 3in 350, 34in 3, 8, 16 or

ﬂallat .25 each; 6 x din 4, 8, 16 or 250, £1-50; 7 x
gm gnB 16, 25 or 800, £1- 75 8 x 5in 4 8 or 250, £3.00;

)
"INSTANT" ‘BULK CASSETTE/TAPE ERASER
Instant erasure of cassettes, and any dlameter of tape spools,
dem netises tape heads, 200/240V ac. £
ER SUPPLY, TWIN OUTPUT: an 240V ac.

New British manufacture, smoothed d.c. output 20V 1:5A,
pluss(abullsed output of 15V 100 Ma, plus 12V ac 0-5A out-
put, complete with diagram, £3-50
EDGEWISE LEVEL ETER an 200/vA
Size 19 x 18 x 20mm 8000 £
CHARGING METERS 1§ ins dmmeler
2A or 3A £1.25 sach; 5A or 10A £1-50 each.
SYNCHRONOUS GEARED MOTORS 240V ac.
Brand new., built in gear box, 1 or 20 RP! H. £1-25 each.
O/P TRANSFORMERS FOR VALVE AMPLIFIERS
P.P. sec tapped 3-8-150. A-A 6K, 30w £15.25; A-A 3K
50W £22.75; 100w (EL31, K188, etc.) £31-265.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covers valve amplifiars 30W to 400w £1.00.
MULTIWAY SCREENED CABLE, PVC COVERED
36 way £‘l -00; 25 way 75p; 14 way 50p; 6 way 25p; 4
way 20p; 2 way 10p; 1 way 8p; 4 way individuaily screen-
ed 25p£er metre, fig 8 twin stereo do screensd 15p, metre.
MAIN BLE
4 w!v, 3A 30p mavre; fig 8 for loudspeakers etc. £5-00 100

3

COND NSE
E\ectrolv(:c, 400/4oov 75p; 2000/30V 30p; 1200/75 50p;
2200, ; 8+8/450V 40p; Paper tubular, W/E 4/160V,

6/160V 2/!5 v, 0-1/2000V 2 poach
CARRIAGE EXTRA ON ALL ORDERS
ALL PRICES INCLUDE V.A.T.

Callers by appointment only. $.A.E. Enquiries, Lists.
46, Kenilworth Road, Edgware, Middx.
HA8 8YG. Tel:01-958 9314
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NEW FROM CASIO

From TIMETRON recommended by TEMPUS

THE INCREDIBLE MELODY 80

Musical Calculating Diary Watch
ADVANCE SPECIFICATIONS: Two separate Alarm Tunes,
Calcfulator with keys 1-8 playing individual notes — a mini syn-
thesizer! Complete Calendar, Watch, Stopwatch measuring net

and p times to 1/10 second, Alarm Timer and Calculator with
full memory, Date calculations.

RRP £30.95 £25.95

THE AMAZING AQ- 2000 Unlversal
Calendar Watch, r" =%

D)

Watch, complete Calendar, Two
Alarms, Stopwatch, Time
Memory, Couatdown Alarm, 8
digit Caiculator.

LC Display of hours, minutes,
seconds, am/pm, full calendar dis-
play of day, date and every Sun-
day. Also digital date, month, year;
with day, Sundays.

Will display any monthly calendar from 1901 to 2099
Memorises and displays three optional important dates.
Calculator with full memory, %, K, Square Roots. One year
battery life. 4 x 24 x 445 ins. Leatherette wallet.

RRP £29-95. An incredible £24.95

THE VERSATILE MQ-10 Slim Pendant
or Pocket Quartz.

As AQ-2000 but without+ Memory. } x 44 x 1} ins. With
“kiss™ touch keys. Complete with pouch & neck chain.

RRP £39.95 £35.95

FX.58 SCIENTIFIC MINI CARD

ALARM CLOCK AND STOPWATCH
Two Alarms, Count-
down Alarm Timer,
Stopwatch measuring
net times to 1/10.
Calcul with full
Memory, Logs, Trigs,

Pi, Sexagesnmal to
decimal oonverslon two

Newest, neatest system
ever devised for storing
small parts and comPonents:
resistors, capacitors, diodes, tran-
sistors, etc. Rigid plastic units inter-
lock together in vertical and
horizontal combinations. Trans-
parent plastic drawers have label slots. 1D and 20
have space dividers. Build up any size cabinet for
wall, bench or table top.
As supplied to Post Office, Industry and
Government Depts.

i;ngI.EOUNITS (ID) (5in- x 2{in X 2{in).
DOUBLE UNITS (2D) (5in x 4iin X 2%in).
£5-50 DOZEN
TREBLE (3D '€5-50 for 8.
DOUBLE TREBLE 1 drawers, in one outer case
(6D2) £7-90 for 8.
EXTIA I.AIGE SIZE (6D1) £6-90 for 8.
LUS QUANTITY DISCOUNTS

Orders over £20, tess 5%. Orders over £60. less 7%,
PACKING/POSTAGE CARRIAGE Add £1-00 to all
orders under £)0. Orders £10 and over, plecase add
102, carriage. Quotations for larger gquantities.
Please add 8¢, V.AT. to total remittance.
Al prices correct at time of going to press.

4-WAY
IN-LINE
13 AMP

Medern, shim<ine power panel, countless uses in
home. office, factory, showrooms. Perfectly safe,
L ble. Can be d on wali or trailed
anywhaere in room. Neat rubber base. Smart PYC
outer cover. White £3.30 P&P 60p.

FLAIRLINE SUPPLIES {Dept. PW5)
124 Cricklewood Broadway, London NW2
Tel. 01-450 4844

levels of p hesis etc.
Fx34x 2{ inches.

RRP£29.95 £24.95

LCD SCIENTIFIC CALCULATOR
COLLEGE FX-80 .

Approx. 4,000 hours continuous
use from 2 AA size batteries.
Trigs, Logs, Exponentiations
etc, Statistical-Standard
Deviations. Polar to Rec-
tangular and R-P. Sexagesimal
to decimal conversion.
ENGineering key, Pi, cube root,
6 levels of parenthesis. Full
memory. 3 X 3 x 5 inches.
RRP £21.95.

£16.95

MP-100. MATH PET. Sophisticated maths teaching aid at 4
levels, plus Clock two Alarms, Stopwatch. RRP £24-95,

w £19.95

CASIO 50QS-17B. Real value for money.
STOPWATCH. | sec. to 13 hrs. DUAL
TIME FACILITY, STAINLESS STEEL:
ENCASED, MINERAL GLASS, WATER '
RESISTANT (66 feet), LC Display of
hours, minutes, ten seconds, seconds (by
flash), am/pm; And day, date, month
Calendar, Backlight. 8 mm thick. RRP

£24.95
£19.95

W

LOWER PRICE for the superb CASIO

46CS-27B ALARM CHRONOGRAPH.

Almost certainly the sli and most i d Alarm
Chronograph available today. Was £74-95

£39.95

Most CASIO products in stock. Send 25p for brochures.

Prices include VAT, P & P. Send cheque, P.O. or phone your
Access or B'card number to:—

Dept. P.W.: Beaumont -

TIMETRON  Ginivieccal s

Telephone 022367503

Callers welcome by appointmént

www americanradiohistorv. com

THE SINCLAIR PDM35 Dlgltal Mummeler
L.

Now a digital multi-
meter at an analogue
price and fook at the
spec!

D.C. VOLTS 1mv-
1000v(1% — 1 count)
10mQ input

A.C. VOLTS 1v-500v
40Hz-5kHz (1% + 2
counts).

D.C. CURRENT

1 inA-200mA (1%
count).
RESISTANCE 1Q)-
20mQ i1.5%+1
count} -80 CWO
or £32 95 company or govt. purchase arder

Adaspéor £3.20. Padded case £3.20. 30kV probe
£18.92

THE SINCLAIR MICROVISION
The amazing pocket T V. that will
pick up programs throughour the
world, complete with recharqeable
batteries Iniernational model
£149.80 inc. VAT

U.K. model £99 Inc. VAT

Baneries [1.16 Adaptor £6.76

Sae {for detailed Brochure ex-stock)

Portable 3% digit 6 tunction
Mutumeter
BC voits 1mV to 1000V
AC volls tmV ta 750V
AC & DCcurrent T4 At0 1A
Resistance 1y} to 20}
Dmde test O 1A 101 mA
Om(} input. BC acc i 0% AC
Cash with Order acc 1 5% 30Hz-10KHz
Case £8.50, Adaptor £3,78. Rach. Battery Pack £8.98 C.W.0.
Entarprlse Programmable available P.O.A.

SINGLAIR DM350 & DM450

t0mi: ?Om‘ (10()m‘
OM3501

Basic accuracy

0 05~ for DM450

01 s tor DM 350

OM450 £99.99  Inputimpedance

DMI50 £69.90 1OMU

Send SAE tor full details witk 1000 mi; selectable on
OC Voitage range pasic DC voltage rangae

10.V 10 1200y (100uV on Automatic polarity selection
DM3504 Push-button range selection
$.A.E. for coloured brochure.

AMER & CO -

We will maich any lower advertised price on & cash with
order basis if competitor has goods in stock
9 October Piace, Holders Hill Road, London NW14 1ES
Telex B88941 Artn. Kramer K7. Tel. 01-203 2373
Callers welcomxa SAE for data sheets. Export enquines welcome

by appoint

Practical Wireless, May 1979
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FABULOUS PROFESSIONAL DISCO SYSTEM

ALL THREE UNITS PRODUCED BY BRITAIN'S LARGEST PRODUCERS OF DISCO EQUIPMENT
h inc. Pair of
. # FDU LI!- HAquE |'.W Powe]:ful 12" E i : ! 5
[ : e Luxe W | Bass units
; 1 i /. /
_ Ll SPEAKERS e £700 |

Normaly (8395 each  § “Garr otc.£15 DEPOSIT £31.95
P T and 38 weekly[1'Is
i payments of

£11.00 '/:\)

(Total £449-95)

B TURNTABLES: B.S.R. P200 125SB Belt-drive with Low-
Mass ‘S’ arm and Magnetic Cartridge or with Garrard
A e 1258B Decks at £20 extra per system.
TSRS g POWER: 120 watts continuous RMS into 4 ohms.
! DECK LIGHTS: Fully adjustable flexi-beams over each
turntable with independent switching.

i CABINET: Solidly made to withstand the rigours of
l E e et transporting. Covered in heavy duty leather cloth type
material in attractive colour combinations. Corner cap
protectors. Recessed carrying handles.

e
R A
Ry

\\\\\\\\\\\\\\\\\\\\\\\

- -
mmm\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V AN

List £320 .76
FAL De Luxe PROFESSIONAL CONSOLE (Powered) ) E e

Prices correct at 8.2.79. E. & O.E. All items subject to availability

Slide Fade Controls. Autofade with Music Override on both mic and jingle in- Treble Control (Music Channel) Output into line (Slave) Tel, 06532 677631,

puts. Headphone pre-fade monitor with 5 Push-button selector. lluminated V.U. Treble Control (Mic. Channel)  Autofade Recovery MAIL ORDERS MUST NOT BE SENT TO SHOPS
meters. Illuminated rocker switches. LED cue indicators. Tape or Jingle inputs. Bass Control (Music Channel) Microphone Input n

unity gain. Mic. channel with Bass & Treble. Slave outlet. Bass Control (Mic. Channef) Tape/Jingle. I/P D ERR R A IEE

OPEN ALL DAY SATS (5 Day Week) S % LEEDS

BRADFORD 10 North Parade {Closed Wed.). Tel. 25349 . 16-18 County (Mecca) Arcade, Briggate
BIRMINGHAM 30/31 Great Western Arcade. 8arclaycard & Access . {Closed Wed.). Tel. 449609

PHONE ORDERS quoting
- CARD NUMBER accepted

{Closed Wed.). Tel. 021-236 1279
CARLISLE 8 English Street {Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq., The Precinct.

{Closed Thurs.). Tel, 256983
DERBY 97 St. Peter's Street {Closed Wed.), Tel. 413861
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 468058 TITAN GROUP/D'SCO SPKRS
DONCASTER 3 Queensgate, Waterdale Centre. Value RSC Price
(Closed Thurs.). Tel. 63069 T12/45R 12" 45w £15.00  £12.95
EDINBURGH 101 Lothian Rd. (Closed Wed.).  Tel. 2299501 T12/60R 12 60w  £22.50  £14.95

* L/POOL 35 Dawson Wav. St. John's Precinct

(Closed Wed.). Tel. 708 9380
MIDDLESBROUGH 103 Linthorpe Rd.
: {Closed Wed.}. Tel. 247096
*NEWCASTLE UPON TYNE 59 Grainger Street
{Closed Wed.). Tel. 21469
NOTTINGHAM 19/19A Market Street
{Closed Thurs.). Tel. 48068
SHEFFIELD 13 Exchenge Street (Castie Mkt. Blds.)

GLASGOW 403 Sauchiehall Street (Closed T;;S-g“_3 320700 T12/10012" 100w  £36-00  £25.95 (Closed Thurs.). Tel. 20716
HULL 7 Whitefriargate (Close(d Thurs.). ) Tel. g(s)i(z)g ';igﬂgolis,??w fi?% f;g'gg Raﬁng‘RMS * WOLVERHAMPTON 6WU|{SJ|SS\QV:¥hu,S) Tel. 26612
LEICESTER 32 High Street {Closed Thurs.). Tel. 00w h d i i
LONDON 238 Edgware Road, W2 (Ciosed Thurs.). | T18/100 18" 100w  £51.00  £39.95 Imp 8-15Q % MUSICAL INSTRUMENTS & ACCESSORIES in stock at
Tet. 7231629  Carr. £1-20, under £51, over this add 6p per £1. these branches
B729 1.00 | EB34 .50 |[EF92 .75 | HL42DD _ |PEN4S 1.50| UF41 1.10 JAA120 .18|BFI80 .35
BL63 2.00 | EBOl 40 |EF93 .65 1.50 {PEN4SDD | UF80 50 [AA129 -18{BF18] .47
CL33 2.00 | EBC41 1.50 | EF94 .62 | HN309 2.00 1.50 | UF85 .50 [AAZ13 .21{BFI85 .47

R P R T I O N LT D CV6 .60 | EBC81 1.00 | EF95  .55| HVR2 1.00 {PEN46 l:00 UF89 .55 1ACI107T -18|gfpysp .26
A . CV63 1-00 { EBC90 .75 | EF97 90 2¥§2A;~80 PEN453DD | UL4l 1.00 {ACI113 .30| gpy5; .23
. g a 14

. 0 .00 d
CY1C 1.00 { EBF80 1-00 | EF183 .55 KT8  3.00 PENDD42020 UMS80 1.00 | ACI27 .20
00 o

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX g\lm 1-45)8 Eg;g; l»gg E;égi 6~§§ E]'l:i% }'23 -1 UM§4 1.50 Agng 30 gg?ﬁ %}
ices i i 1 . . . . 135 | UU9_ 1.00 |{ACI32 .23 .

All prices inclusive of V.A.T. at 123% Telephone 6743 D63 .50 | EBL21 200 |EH90 .75 |KT44 2.50|PL33 1.50| UU12 .50 |AC154 .30|BYI26 I8
DAC321.00 | EC52 1-00 |EK90 .70 [ KT63 .80 |PL36 1.00]{ UY4l .75 |ACI56 .30|BY127 .2t

0 | 35Z4GT 70 géggGlgg EC54 1-50 |EL34 2.50 | KT71 1.00|PL81A -75|UY85 .70!AC165 .30|BYZ1l .30

0A2 120 N 4 1.00{7F8  2.00 1.0

Qa2 120 ) eaMEA 101 R LN THE Lol 13N 100 | 335Gt 1-00 100 | EC386 1-00 |EL37 3.00 | KT81 2.50|PL82 .50 | UI0  1.50 |{ACI66 -30| BYZi2 “-30
OC3 .50 | 6AQ5 .85 |6F26 .50 |7R7  2.00| 14H7 1.00 | 43 2.00 | DD4  1-00 EC88 1.00 |EL41 1.00 | KT88 6.75 PL83 .50 | UL2/14 1.50 |AC168 -44|py7,3 .39
0Z4 .75 | 6AG8 .50 | 6F28 1.00|7v7  2.00| 1457 1.00 | 50Bs .00 | DF33 100 | ECS0 .50 | EL81 1-00}L63 80 |PL84 .65 | UI8  2.50 | ACI76 641 Egyyia .26
e oH|%EE B Ehes g 00 |2983 199 | DF91 .40 ECo2 1.00 |EL83 1.00|LN119 .75 PL9s 1.00 |UI9  4.00 |ACI7T .32} EdVa1A '3
Il 80| SARSG has | erer LO0ITYE B0 |10a0s Tes | 306Dec DFo2 30| EC97 1.00 |EL84 50| LN309 2.00 |PLS04/500 |U25  1.00 | ACYIE .35{ FO0

wao | B3L G |Fecu 18 ek w8 R IAGE Blen
IB3GT .65 } 6AUG .62 | 6GKS5 .75 18D = -35 1-00 | SOEHS -85 | [ygs 5o | ECC35 2.00 | EL9S .95 | M8137 2.00 {PL508 1.85| U35  2.00 | aCy2l .35|OAT0 .18

1.00 <75 2.00 | 9 . 3 B

I 4% | SAviail 6007 T8 5T VA O S AUTISS | Bun b Lecit ) E 208 WS S8 8 UL BRI e
. K . . R o . . . o <75 o ACY: .35 .

1G6GT 1-00 | 6AX4 1.00 | 6H6GT .50 | 5U8 45119Y3 50172 _7](5! DK32 1.00 | ECC82 -62 |ELS09 2.50 |MHL4 1.50 |PT4D 1.50 | U191 50 | AD140 .50|OA81 -1}

1H5GT 1.00 | 6B .75 | 6J5GT .80{10C2 1.00{20D1 .70 | 77 d
IHSGT 100 | 6B8G 73 | 613GT 801102 108|200, ;10 |3ia, 173 | DK#0 10 |ECCs3 -62 |EMSO 100|MHLD6 |PY3 .30 |U251 100 ADISI -53|0Ags -11
I e rog | EBAS &3 |85 30010D1 190120F> .33 |33 2.0 | DKS1 .50 | ECCB4 -50|EMSI .00 0 |[PY33/2 .50 | U301 1.00 |AF114 -30|GA00 .14
ILDS 100 | 6BCB 1,00 | 6170 30 10BET 19015001 139 | S0e] 195 | DK92 1.00 | ECCSS .50 |EMS3 1.00|MX40 1-50 |PYR0 .50 | U403 [-SO[AFLIS -300a91 .11
Lo o I 00| 1OPET 13013081  1-af | T0sci 30 | DL33 100 | ECC86 2.00 [EMS4 1.00| NSO 1.00\PYSI .60 | U404 .TS|AFLIT -23|(,05 .y
INSGT 1:00 | 6BGEG 1-00 | E3UBA 1001 0TS 1io0| Jops  1:00 | 190¢ 1:30 | DK9s 1.00 | ECCs8 ~-72 |EMSS .00 |N308 .50 |PY82 .50 USOL 1.00 [AFI21 35| 0492 ')
18 %0 | 6Ble. 1.10 |6K8G .50 |10Fi8 .75|20P2 1.00 | 2158G 1.0 | DL63 1-00 | ECCOL .50 |EM81 1.45)N709 .50 1PYE3 .60 |U4020 100 | AFI24 36|50,
184 0ol 0 KGO |ioris (I 20PY 190 1303%C 100 | DUs2 10 |ECCi89 100 EMMs03 [Pt 75 \PYES 1.1z |VE23 100 |AFI30 .36 OCH 38
1S5 OB IA L0 | RG22 | 0L 11 1.06| 39n5G 1.3 | 956  .ss | DL92 .65 | ECC804 1.00 2.50 | PABC80 -45 |PY500A | VP41 1.00 |AF186 .64|/CC70 .14
T4 40| oBNg a0 6Ll 280 D 0| 5300 1100 | je>s 230 | DL94 100 | ECC8072.80/ EYSI .80 | PC86 .80 2.05 | VR150 1-25 | BAIIS -16{QCT1 20
40 |0BQs 30 eLT, 90 |10LDIZ 60133550 0o 1185y %39 | DI9 1.00 | ECFEO 65 |EYB 1.50|PC8S 80 |PYBO0 .65 | VUIil 1.0D|BAIIS 21{0CT2 .13

10

s b | BT L e oLl L et| 33¥sG 100 50 | pM70 1.50 | ECFE2 .55 |EYS3 150 |PC92 85 [PYS01 .65 | VU120 1:00 |BAI29 -14 .

ks Lo | R oL oo llonls 300|3avaq 98|35 130 | DM7I 175 |ECF86 80 |EVSe/7 -30 | PCOS 1.00 Pz30 .50 | VU133 100 | BAISQ 12 oci B
DW4  1.50 | ECH35 2-00 |EY88  1.00 |PC97 86 |QGV03/10 | W107 1.00 |BAI4E 20| 3c1e .18

. 3. . 12A6 1.0 N K
3980 | SBWS Too | SLBI 1700 |13aCe 80| 2378G 100 |s0s7 -0 | DYS! 200 | ECHA2 100 \EYSL 100 |pCogo 78| 275 | W29 130 |BAISE -IBloch, 5
3D6 -40 | 6BX6 45 | 6N7GT .75 | 12AD6 :80 28D7 2:00 6060 2:00 DY802 55 EZ35 .60 | PCC85 .55 1.00 BCI08 .14 .18

304 . : q 0OC78D -1
: : : : : 9% | EsoCC 4.7 2:50 |EZ40 1.00 { PCCSS <65 |QV04/73-00 | Transistors |BC100 .14 8
ST G U ae G e 88\ 1| e e e e 8 IRECR, 1 VO, | A BELY 050
d 30 | 6Q7GT - : : ; : . - - . .16|BC115 .18 OC8ID .30

e 1u0lece a0 |eRTan i li3AUS 89|36l 299 0485, 299 | Esicc .00 | ECL8y 60 [EZ8L .30 |PCFgo 80 [R1o 500 |2N40a -21|BClig -30/0C82 .13
A L O D T S 1AV 8| 30Fs. 10 | 039" Sgg | EBICC 200 | ECLS2 60 |EZo0 9% |PCES2 .48 K19 100 |2N9g6 -61|BCIIS 26| ocmn -13
oy [ E, e Ca : o 's0 | ECL83 1:30 |[FC4  1.50 | PCF84 1.00 {UABCB0.60 | 2N1756 -58|BCY10 -53|OC83 .23
SR4GY 120 | 612" 85 |65CIGT1.00 |12BAG 60 130LT 40 | 2475 200 | ERACE 20 | R 1001 8X01 98 \ECE00 183 (URCAT 70 | 2N2207 26| BCYs 33| 0G4, 28
ST4 200 | 6CD6G 4-00 | 6SG7 80| I2BE6 -83)30L1s 1-00 18002 18 | Figces.go | ECLL800 {GZ32 1.00 |PCF201 145 [UBC8I -55 | 2N2369 -30|BCY34 -26jO0CI23 26

Wi :.gg gESEA .22 23?77 ~gg i%gf” 3.50 gglﬁi;«ml 00 ?\0300642 647)3 EI80F 5.50 10-00 {GZ33 4.00 | PCF801 -60 JUBF80 .55 [2N3053 .38|BCY38 .26 8C169 -50
5Y3GT .65 | 6CL8A 100 | 6SK7 1.00 | 12]5GT -45 150 | o2 600 | El182cCs-50 |EF22 150 |GZ34 2.25 (PCF802 -85 JUBFS9 .60 | IN31212-90| BF138 21 CL71 .40
523 150 | 6CM7 1-00 | 6SK7GT -70 |12J7GT .75 |30P12 1.00 | AC2PEN E188CC5-00 | EF36 1.00 |GZ37 4.00 | PCF805 2-25 |UBL21 2-00 | 2N3703 -23|[BF159 .30]0C172 .41
323, L3 L CMT 100 | T a0 | 13K | 1.30 | 30p15/ \.s0 | E280F [2.50 |EF40 2-00 |[HABC80 |PCF806 -70 IUC92 .60 12N3709 -23| BF163 .23|0C204 .50
5Z4GT 1.00 | 6CUS 1.00 |6SN7G 2.00 | 12K7GT 60| = 30P4 1.00 | AC2PEN/ E1148 .75 | EF4] 1.00 1.00 | PCH200 UCC84 1.00 | AA119 -18[ BF173  .44|0C206 1.05
6/30L2 1-00 | 6D3  1.00 [6SQ7 .80 [12K8  .75|30P16 .50 [ DD 1.50 Eﬁgg -50 EF73 2'22 ;{Hi%gc :430 - 1.20 jUCC85 55 |t

6A8G 1.40 | 6DE7 1.00 | 6UAGT 1-00 {12Q7GT -60 |30P18 .65 | AC6PEN EABcsol'so F80 2 | et 0 | PCL82 2~65 UCF80 80 I

6AC7 -85 | 6DT6A .85 {6U7G 1-00 |128A7 75 30PL1 2-20 1-00 <50 [ EF83 1.7 L23D; PCL83 2.00 (UCH21 2-00 MATCHED TRANSISTOR SETS:—
6AG5 .65 | 6Ew6 .85 |6U8 $3 [135C7 .55 |30PL12 -65 |AC/P4 1.50 | EACO] .55 IEESS .50 1.00 |PCL84 .70 {UCH421.00 | LP15 (ACi13, ACIS4, ACIS7,

X X . EAF42 1.25 | EF86 .55 |HL41 1.50 |PCL86 .85 |UCH81 .65 AA120) 75p per pack. 1/0C81D &

6AG7 80 | 6ES 2.00 [ 6V6G 60 {12SG7 1.00 {30PL13 1.30 (ACTHI1.50 EAF801 EF89 60 |HL4IDD PCL805 -85 [UCLE2 .75 2/0C81, £1-00. 1/8C82D & 2/0C82,

6AH6 1.00 | 6F1 1.00 | 6X4 .95 {12SH7 .50 {30PL141.50 |AL60 2.00 Y,

GAME 100 |eE6G 180 | 6XSGT .60 13517 -60|30PL15 130 |ARP3 .60 1.50 [EF91 70 1.50 | PEN25 1.00 JUCL83 1.00 | 56p. Set of 3/0C83 76p.

22‘:& gg g;}i 133 g%gg ;88 {%gﬁ;GT“ ggég lgg 2;1:4 1508 Special offer of EF50 valves, soiled, but new and tested, £1 each.
. . . 2.00 {35D5  1-00 |AZ3i 1:10 All Goods are unused, tested, and guaranteed. Despatch charges:—50p on all orders below £25 in value. Orders

6AK8 .50 |6F16 1.00 [ 7B6 1.50 112SQ7 .80 [35L6GT -85 (AZ41 .60 ost free. Orders despatched same day as received. Any parcel insured against damage in transit for 5p per parcel extra.

G6ALS .40 | 6F18 1.00 { 7B7 1.00 {128Q7GT 35wW4 .60 [B36 2-00 ;l"erms of business available on request. Many others in stock too numerous to list. Pleasq enclose S.A.E. for reply to any

80 13523  1.00 B719 .50 | queries. All prices subject to change without notice.
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SEMICONDUCTORS POTS & IRONS

1w-1-bw Plastic and metal encap-
sulated. Range of voltages available.
1-3v,2-2v, 2-7v, 3-3v, 3:8v, 4-3v,
4.7v, 5:1v, 5-6v, 6-2v, 6.8v, 7-5v,

22v,2:7v,3:3v. 3:9v.4:3v, 4.7v,

91v, 100v.
No.21035p ea.

186347kohms £0-88 1867 t Meg
18682M2 £0-88¢

£0:88°

SINGLE GANG SWITCHED (Lin Law)

1872 22kohms £0-88°
1873 47kohms £0-88*

1876 470kohms £0.-88°

1877 1Meg £0.85°

|BO| 100chms £0.08*
1802 2200hms £0.09°
1803470chms £0-08°
1804 1kohms  £0-08°
1806 2k20hms £0-09*

1808 22kohms  £0.08*
180847kohms £0-09°
1810 10Qkohms £0-08*
1811220kohms £0-09*
1812470kohms £0-09*

. SOmCLKETS - POTENTIOMETERS OPTOELECTRONICS
1611 pin £0-11
1612 14pinDIL £0:12 | CARBON POTS (Linear Track) DUAL GANG LOG-ANTI-LOG POT NEWINCREASED RANGE-ALL 1STQUALITY
1613 16pinDIL £0-13 | Single gang with wire end terminations, 6mm 1888 Track specification as dual gang pots | LED’s {diffused)
1614 24 pin DIL £0:25 x 50mm plastic shaft 10mm bushés supplied VC3 but tracks moumed to log-anti-log action
}g}g 'ZF(BJTQTD."!LS' o gg?g with shake pro&fswasher& nut. 100kohms £0.75 0/no, Type { : Size Colour Price
ransistor 3 Tolerance + 20% of resistance. 1507 ARL209(TIL209 .3mm{.125} RED £0-10
1617 TU3 Transistor £0.35 - . SPECIALVOLUME CONTROLS ;
16717 TOBTrangistor €012 | 1651k ooms €Ok 163647ionms £028% | & minature 16mm typo repacementvolume | 1203 WIS (060 ba) 3 (138) VeLow  €0.18
18322k20hms £0-26* 1837 100kohms £0-26° control incorporating single pole on-off switch, 5 M W g
1633 4kTohms £0.26° 1838 220kohms £0.26° Bt e o omca 296% | 1504 ARL485OIFLV117) ~ Bmm(2 | RED £0.10
1834 10kohms £0-26° 1839 470kohms £0-26° 1 Bwamanng 1505 MIL5251(TiL222]) .5mmi{2 )} GREEN £0-15
VOLTAGE 183522kohs £0-28' 1B401Meg  £0.26° 1889 £0.27* VC8 1506 MiL5351(MV5353)- .5mm(2 ) YELLOW  £0-15
REGULATORS 18412M2 £0.28° 1509 FLVi11 bmm(,2 ) CLEAR. £0-11
Positive g&unﬁr&ns ROTARY VOL @, Red)
MVRA7805v.a. 7805170220 £0.70 CARBON POTS {Log Track) 5kohms log | ith 'off switch. 20m:
MVA7812v.a.7812T0220 £0-70 | 18424k7ohms £0.26° 1846 100kohms £0-28° roove: s‘;?nﬁ?! Tv;'g' co%"n/ectlg:lsl f|:7mm dio. SUPER ‘Hi-Brite’ Type
MVR7815v.a. 7815 T0220 £0-70 1843 10kohms £0.28* 1847 220kohms £0-28¢ gupplled with fixing nut. Used mainly for 1621 MIL32 - .3mm(.125) RED £0-10
MVR7824 v.5.7824 10220 £0-70 134;33"2:'"5 mz:: }g:g”mﬂh'"' C‘%zzl‘: reé)lacemsnt 1522 MIL52 Smmi2 } RED £0.10
s 79050220 e0.gn | 1osoua eoae”” Do 1238 SE): Hansemeretrester o
MVR7312va. 7912 70220 £0.80 WIREWOUNDEOTS
V8. £0- DUALCARBON POTS (Lin Track) A range of wire wound singie gang pots with
MVR7916v.a.79156T0220 £0-80 | 1, high quality dual gang pots are fitted tinear tracks of 1 watt rating, fitted with 10mm LEDCLIPS .
MVR7924v.a. 7924 T0220 £0-80 : . [ . bush and supplied with si vake-| -proot washer 1508/125 packof5  125cliips £0.15
va.723CT089 ro.4sll) WithwireendseumiationsandlommBomm | ooy 1508/2° packof§  2ciips £018
32723 14 pin DN £0.45 | Plastic shaft 10mm, bush and supplied with VCGnm' Packio] ALLSS%VAT
LM309KT33 £1.50 shake proof washer & nut track tolerance + 1881 10chms £0.80 1895 2200hms £0-80 -
20% but matched to within 2db of each other. W
1892220hms £0.80 1896 4700hms £0-80
ol : IEt e SOl laE o £380 | DL3037seomentD.Pleft30"heighd  Common Anade
1851 4k7 £0-88¢ 1855 100kohms £0.86* A e ohms £ ) :
WOMZUE(ENI}FG?lg[:?GDIHESSenCHD 1852 |10konms €008 1356220konnal £0-967 1889 Sochmy 20:90 25307 ?Isneg;fnzlnl':) P.1eft (.0.3" height) 8éhr:?&|L?12A«3|'wode£°.7o
y 22 .4 ) .
sulated. Range of voltages avail- :223,00';‘,’,?.’,',‘.'. ?6.". }Sggm’,“"’“‘ ‘g:.“- PRE-SET POTS RED _ Single Digit O/No. 1510  £0.95
B84 ] 88
able. 1-3v, 2-2v, 2-7v, 3-3v, 3.5v, 18692M2 £0.86° HORIZONTAL MOUNTING DLE27 7 sagment D.P. st (50" height!  Common Anade
4-3v,47v.5.1v, 5-6v, 6:2v, 6:8v, Miniature typs for transistarcircuits. The wiper | RED _Two-Digit Reflector O/No.1524  £1-70
7-5v, 8:2v, 9-1v, 10v, 11v, 12v, DUAL CABBON POTS {Log Law) Griv ?Ed ustrm p‘ The tags of the preset will fit DL727 7 segment D.P.right{.510" height} Common Anode
og erad) en % P o
13v, 15v, 16v, 18v, 20v, 22v, 24v, 1860 4k7ohme £0-88% 1884 100kehma £0-88% rinted wiring boards with a pitch of 2-54mm. RED Two-Digit Light Pipe ' No. 1521 £2.20
27v,30v,33v.39v. 1861 10kohms £0.86° 1B865220kohms £0.88* All(racksare?mearlaw DL747 7segmenlD.P.|Eﬂ (.630" height) Common Anode
No.24 8pea. 1862 22kohms £0-88° 1866 470kohms £0.88° vC RED Single-Digit Light Pipe 0O/No. 1511 £1-70

AlLLe8%V.AT.

law,
1879 4k7ohms £0.866°
1880 10kohms £0-
188122kohms £0-

1833 100kohms £0-88°
1884 220kochms £0-88¢
188547kohms £0-88°

adjustment 1s made by a screwdriver sio
Des1gned to fit 2-54mm pitch board. All tracks

18184700hms £0-09°
1819 txohms 20-09°
1820 2kZohms £0-08*
1821 4k70hms £0-09*

1825 100kohms £0.09*
1826 220kohme £0.09°
1827 470kohms £0-08°
1828 1Megohms £0-09

OPTO-ISOLATORS

Isolation Breakdown — Voltage 1500 — continuous fwd current

82v,9-1v,10v, 11v,12v, 13v, 15v, These potentiometers are fitted with double 1806 4k7ohms £0-08° 1813 1Mo 20.09° 100mA
16v, 18v, 20v. 22v. 24v, 27v, 30v, ipn%l)ev grg;e%"wis'm:%:':?&:hea;i:vr:‘g:“g: \ao710kon:: £0.09° 13\42M10::.. £0.09° CIL74  Singie-Channel 6 pin DIP standard type — optically
33v, 43v, 47v, 51v, 68v, 72v, 75v. pot. Specification of potis as V1 18154M70hms £0-09° coupled pair with [nfra-red LED Emitter and NPN
82v,91v,100v. ohrating 1- < Siticon Photo Transistor. O/No. 1497 £0.50
Switch rating 1-5amps at 250v AC. P t

No.Z1315pea. oy . PRE-SETPOTS CiLD74 Muiti-Channel 8 pin DIP Two lIsolated Channels.
10w Metal stwd type SOT0 case. 18704k7ohms £0~08. |:74100kohms co~u. VERTICAL MOUNTING 0O/No. 1498 £1.00 |
Range of voltages avaitable, 1.3v, 1871 0kohma €0:962 1A75220kohmsfE0.8E Miniature type for transistor Circuits. W‘f T CILQ74 Multi-Channel 16 pin DIP Four Isolated Channels.

O/No. 1489 £2.20

to their very rigid

5-1v, 5-6v, 6:2V, 6-8v, 7-5v, 8:2v, 1878212 £0.68° ars linearlaw. ALLeB%V.AT.

9-1v, 10v, 11v, 12v, 13v, 15v, 16v, vC7

18v, 20v, 22v, 24v, 27v, 30v, 33v, SWITCHED POT(I.ogTrnck 1816 100chms £0-08° 182322kohms £0.08° 2nd GRADE LEDs

43v, 47v, 51v, 68v. 72v, 75v, 82v, Specification as VC2Z but track having {log) 18172200hms £0-08% 1824 47kohms £0.09° A pack of 10 standard sizes and colours which fail to perform

specification, but which are ideal for

amateurs who do not require the full spec.

0O/No. 107 £1.50

SILICON 188247kohma £0-68° 18861Meg  €0.88° 1822 10kohms £0.08* 1829 2M2ohms £0-09 -
RECTIFIERS 18872M2 £0.68° 18304M70hms £0.09* THYRISTORS
200mA
ey gg-gg ANTEXIRONS So‘on&a WoiSe) 1 Ha gD
Y 5 ofts rice its No. rice
18922 150v £0-08 | /Ny 1943, 15 watt high quality soldering | O/No. 1931. Highly popular X25 25 watt 10 THY600/10 £0.15 | 50 THY7A/50 £0-48
18923 200v £0.09 lronptotally enclosed elegme?ﬂ mva ceramg qualit soldenng iron ceramic shafts 1to 20 THY8600/20 £0-16 100 THY7A/100 £0.51
15924 300v £0-10 | shaft fitted with 3/32"b £3-80 | provide near perfect insulation break-down 30 THYGOO?BO £0-20 | 200 THY7://200 :0.37
voltage of volts and a l|eakage 50 THY800/50 £0-22 400 THY7A/400 £0.62
?Nﬁ’é‘& 50v £0. O/No. 1947. Replacemant element for 1943 | currant of only 3-BuA and another shaft of | 100 THY600/100  £0.26 | 600 THY7A/600  £0.78
IN4002 100v £0.05 | iron £1.90 S'/am'esss!eE' 1o ensure strength. . '1135;:? 200 THYS00/200  10.38 | 800 THY7AB00 _ £0-92
1N4003 200v £0.06 0O/No. 1944. Iron coated bit 3/32” for 1943 O/No. 1935. Replacement element for 400 THYI 400 £0.44
IN4004 400v £0-07 | iron. £0-46 | iron. £1.60 10 Amp TO48 Case
1N4005 600v £0-08 O/No. 1932. lron coated bit 3" for 1931 Voits No. Price
IN4006 800v £0-09 | O/No. 1945. Iron coated bit " for 1943 | ir * Tgos0 | 1amep TOS5Case | 50 THY10A/50 £0'51
IN:°°7 1000v £0-10 | iron. £0:35 o/No 1933. lron coated bit 3/16" for 1931 o, 0 rorsa) | MO0 IMLIONIOD €067
1.5Amp 0O/No. 1946. Iron coated bit 3/16” for 1943 | iron- 100 THY1A/100 £0.28 H
EoEoL £0-03 | jron. £0.48 | O/No. 1934. Iron coated bit 3/32" for 1931 199 T”“%’Zgg £832 200 m;;g%/ggg {54l
o 400 THY1A/Al . 00 THY10A/800  £1.22
18053 400V €011 | Qg 1048, Gonera, pupose 18 WaILIgR | O/, 1953 SKI sodering i-_thiskiLcon- | 600 THVIAGGD 0S|
15025 600V £0.12 | o/, 1952, Rem foment for 1948 | S" Bit mius mo mare bite 5. re of | 800 THY1AB0C  £0.52 | 18Amp TOs0/Chus
. ac t t fol " bi us two spare bits, a
15027 800v £0-16 .mno SRICSmepRelomen '£1 a0 solder, hea‘tJ sink and a booklet 'How to Vggs{:l:.y‘l A/50 E‘;ﬂ;:
15029 1000v £0:20 solder’. In presentation display box. £5.55 3amy T0 66 Case 6 .
1S031 1200v £0:25 0O/No. 1949. Iron coated bit 3/32” for 1948 O/No. 1939, ST3 soldering iron stand. Voits?\lo, Price ;gg ;::}ga/l;gg gg:g
3Amp jron; £0-48 | Stand made from high grade bakelite 50 THY3A/50 £0-28 | 400 THY16A/400  £0.77
IN5400 50v £0-14 | O/No. 1950. Iron coated bit 3” for 1948 | material chromium plated strong steel | 100 THY3A/100 £0-30 | 600 THY16A600  £0-90
IN5401 100v £0.15 iron. £0.46 spring, suitable for all models, includes 200 THY3A/200 £0-33 H :
IN5402 200v £0-16 accommodation for six spare bits and two | 205 riv3atang £0.42 800 THY16A/800  £1.39
IN5404 400 £0.17 O/No. 1951. lron coated bit 3/16" for 1948 sponges which serve to keep the solderlsg ™ ‘5
INB406 600y £o.21 | iron. £0.46 | ironbitsclean. £4. ggg Thys Nggg f:g- sg 30 Amp T094 Case
! * Voits No. Price
iN5407 800v £0.25 -
50 THY30A/50 £1:18
IN5408 1000v £0-30 150 THY30A/100  £1.43
LA PRINTED CIRCUIT PCBTRANSFERS ee Wopm iy 8
1510/50 50v £0:19 Volts No. Prics | 400 THY30A/400  £1.79
Siarcnssen SH|° o o ©° @ D TNEARS,  Ead | o0 THvioskns e
v 4 g
1510/400400v £0-35 0goco0o0etRe 200 THY5A/200 £0.50 No. Price
1310/600 600v £0-42 0% 400 THY5A/400 £0.57 | sT101/500R £0.80
o PR % B e R
v [ e BT106 -2
1$10/1200 1200v £0-69 BT107 - £0-93
Qgae ec00008 gooovace gsedgoccoode -
30 Amp BT108" £0.98
1$30/50 50v £0-56 5 Amp 70 220 Case 2N3228 £0-70
1S30/100 100v £0-69 Draw your own boards with the new BI- etch-resist pen. Volts No. Price 2N3535 £0.77
1$30/200200v £0.93 PAK etch-resist transfers. Lay the symbols Each pack contains 11 sheets of transfers 1 400 THY5A/400P £0.57 BTX30/50L £0-33
1$30/400400v £1.25 on the board, rub over with a soft pencil. of eachas shown above. 800 THYSA/600P £0.69 BTX30/400L £0.46
1830/600 600v £1.76 The transfer will adhere to the board. Then llustrations ~approx. § size, 800 THYSA/B00P £0-81 €106/4 £0.60
1S30/800 800v £1.94 | complete the circuit with your BI-PAK O/No.TR400 @ £1-50p&p £0-10.
1$30/1000 1000v £2.31 CABLES
1$30/1200 1200v £2.88 PRICE/
S0Amp SILICON1amp . . DESCRIPTION /No. A
Type rder No. rice i £0.1
I1$70/50 60y 075 | BRIDGE 50V RMS BR1/50 £0.20 | Microphone Cable I o
1$70/100 100v £0-84 100V RMS 8R1/100 £0.22 Twin Microphone 1 0-20
1$70/200 200v £1.20 | RECTIFIERS W i Twin Stereo Screened Cable 3128  £0.15
200VRMS BR1/200 £0.25 o o
1570/400 400v £1-75 BR1/40 £0.36 Muttlcore Standard 4-Core Screened 3129 £0-30
1$70/600 600v £2.25 SooNRMS 400 ; 4-Core Individuatly screened 3130 £0.22
1870/800 800v £2.50 SILICON2amp Heavy Microphona Cable 3131 £0-18
1570/1000 1000v £3-00 50V AMS BR2/50 £0.45 Light 3-Core mains 3132 £0-10
BYX38/300 6A 300v £0-45 100V RMS BR2/100 £0-98 Twin Oval Mains 3133 £0:09
8YX38/600 6A 600V £0-60 200V RMS BR2/200 £0.52 Speaker Cable 3134 £0.07
BYX38/300 Rev6A300v  £0-45 400V RMS 8R2/400 £0-68 Low Loss Co-axiat Cable 313 £0-22
BYX38/600RevB6AS00v  £0-60 1000V RMS 8R2/1000 £0-68 15 Way Multi Coloured Ribbon Cable 313 £0-40
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BOOKS BY BABANI

BP6 Engineers & Machinists Ref. Tables

8P14  2ndBook Transistor Equivs & Subs

BP22 .79 Electronic Novelty Circuits

BP24 52 Projects Using 1C741 (or Equiv}

BP26 Radio Antenna Book Long Distance Reception
and Transmission

BP27  Giant Chart of Radio Electronic Semicondictor
and Logic Symbols

BP32  Build Metaland Treasure Locators

BP34  Practical Repair/Renovation C/TV

BP35  Handbook of IC Audio Preamplifierand
Power Amptifier Construction

BP36 50 Cictsuse Germ/Sil/Zener Diodes

BP37 50 Projs Using Relays/SCR/Triacs

BP39 50 field Effect Trans Projects

BP40  Digitat|IC Equivsand Pin Connection

BP41 LinearIC Equivs and Pin Connection

BP42 50 Simple LED Circuits

BP43  How tomake Walkie Talkies

BP44  |C555 Timer Projects

BP45  Projects on Opto-electronics

BP46 Radio Circuits Using IC's

BP47  Mobile Discotheque Handbook

BP48  Electronics Projects for Beginners

BP438  Popuiar Efectronic Projects

BP50  ICLM3800 Projects

BP55  Radio Stations Guide

BP160 Coil Designand Construction Manual

BP202 Handbook of Integrated Circuits Equivaients
and Substitutes

BP205 1st Book Hi-Fi Speaker Enclosures

BP213 Circuits for Model Railways

BP215 Shortwave Circuits and Gear for Experimenters
and Radio Hams

BP216 Electronic Gadgets and Games

BP217 Solid State Power Supply Handbook

BP221 28 Tested Transistor Projacts

BP222 Short-wave Receivers for Beginners

BP223 50 Projects using lCCA3130

8P224 S50CMOSIC Projects

BP225 A Practical Intro to Digital iC's

BP226 Build Advanced Short wave Receivers

BP227 Beginners Guide to Building Electronic

Projects

40pt
£1-10t
75pt
7Spt

85pt

&0pt
85pt
95pt

95pt
78pt
£1.101
£1.25¢
£2-501
£2.751
75pt
£1.25¢
£1-45t
£1.25t
£1.35t
£1.35t
£1.35¢
£1.45t
£1.35¢
£1-45t
£85pt

75pt
75pt
85pt

85pt
85pT
85pt
95pt
95pt
95pt
95pt
95pt
£1.20t

£1.25t

BOOKS AND COMPONENTS

SWITCHES

Dascription a Price
OPDT miniature siide 1973 £0-14*
DPDT standard slide 1974 £0-15°
Toggle switch SPST

13amp250Va.c. 1978 £0-33°
Toggle switch DPDT

Tamp250Va.c. 1976 £0.42°
Rotary on-off mains switch 1977 £0-50*
Push switch— Push to make 1978 £0-14°
Push switch ~ Push tobraak 1879 £0-18*
ROCKER SWITCH Colour No. - Price
Arange of rocker RED 1980 £0-30°
switches SPST —moulded BLACK 1981 £0.30*
inhighinsulation WHITE 1982 £0-30°
Material available ina BLUE 1983 £0-30
choice of colours ideal YELLOW 1984 £0-30°
for smali apparatus. LUMINOUS 1985 £0.30*
Description No. Price
Miniature SPST toggle, 2amp

250Va.c. 1958 £0-70°
Miniature SPST toggle, 2amp

250Va.c. 1959 £0-75°
Miniature DPDTtoggle, 2 amp

OVa.c. 1960 £0-80*

Miniature DPDT toggie, centre

off, 2amp 250V a.c. 1961 £0.95°
Push-button SPST, 2 amp

250Vac. 1962 £0-90°
Push-button SPST,2 amp

250va.c. 1863 £0.95°
Push-button DPDT, 2amp

250Va.c. - 1964 £0.20°

MIDGET WAFER SWITCHES

Single-bank wafer type — suitable for switching at 250V a.c. 100mA
or 150V d.c. in non-reactiver loads make before-break contacts.
These switches have a spindle 0-25in dia.and 30° indexing.

Description Order No. *  Price
1pole 12way 1965 £0.48*
2pole  6way 1966 £0-48°
3pole 4way 1967 £0-48°
4pofe  3way 1968 £0-48°
MICRO SWITCHES Order No. Price
Plastic bufton gives simpie 1 pole
change overaction
Rating 10amp250Va.c. 1970 £0.25

TRANSFORMERS

MINIATURE MAINS Primary 240V

No. Secondary Price
2021 6V-0-6V 100mA 90p*
2022 9V-0-9v 100mA 90p*
2023 12v-0-12V 100mA £1.12°
MINIATURE MAINS Primary 240V

0. Type Price
2024 MT280-0-6VRMS £1.60°
2025 MT150-0-12V0-12V RMS £1-60°
1 AMP MAINS Primary 240V

0. Secondary Price
2026 6V-0-6V 1amp £2.50° P.&P.45p
2027 8V-0-9V tamp £2-00* P.& P.45p
2028 12V-0-12V 1amp £2.80° P.&P.55p
2029 16V-0-15V 1amp £2.75° P.& P.66p
2030 30v-0-30V1amp £3.45° P.&P.86p

STANDARD MAINS Primary 240V

Multi-tapped secondary mains transformers available in ¥
amp, 1 amp and 2 amp current rating. Secondary taps are
0-18-25-33-40-50V.

Voltages available by use of taps:
4,7.8,10,14,15,17,19,25,31,33.40,20-0-25V.

V.A.T. Zero Rated

ORDER No. DESCRIPTION
QUESTIONS & ANSWERS:

216 Transistors 3rd Ed.

217 Integrated Circuits

218 Radioand Television

219 Electronics

220 Cotour TV2nd Ed.

221 Hi-Fi

222 20 Solid State Proj. for Car
223 20 Solid State Proj. for Home
224 110 Int. Circ. Proj. for Home
225 110 Thyristor Projects

226 QOperational Amp. Proj. for Home
227 110 Practical IC Proj. for Home
228 Electricity

229 Beginners Gulde to Electronics
230 Beginners Guide to Tefevision

231 Beginners Guide to Transistors

232 Beginners Guide to Electric Witing
233 Beginners Guide to Radio

234 Guide to Colour TV

235. Electronic Diagrams

236 Electronic Components

237 Printed Circuit Assembly

238 Transistor Pocket Book
239 50 Photoelectric Circuits
240 Semiconductor Handbook —Part 1

24 Semiconductor Handbook — Part 2

242 Electronics Pocket Book

243 Radio Value & Semiconductor Data
244 Beginners Guide to integrated Circuits
208 BI-PAK TTL Data Book

BI-PAK CMOS Data Book

NEWNES BOOKS — NEW

PRICE

£1.00t
£1.00t
£1.25t
£1.151
£1.15t
£1.-15%
£1.951
£1.951
£2.951
£2.501
£2.50t
£2.75t
£1-16t
£2.25t
£2.25¢
£2.26t
£2.25t
£2.751
£2.25¢
£1.807
£1.80t
£1.80t
£3-80t
£1.80t
£5.26t
£4-281
£3.90¢
£2.401
£2.75t

£0-50t
£0-45t

FUSE HOLDERS AND FUSES

Description Order No. Price

20mm x 5mm chassis mounting 506 £0.16*

1} in x §inchassis mounting 507 £0.12¢

1%in carinline type 508 £0-16°

Panel mounting 20mm 509 £0.20*

Panel mounting 1 in 510 £0.32¢

QUICK BLOW20mm

Type No. Type No. Type No.

150mA 611 Bp 1A 615 5p 3A 619 5p

250mA 612 6p 1-5A 616 6p 4A 620 9p

550mA 613 5p 2A 617 5p 5A 521 S5p

300mA 614 7p 2-5A 618 6p

ANTI-SURGE 20mm

Type No. Type No. Type No.

100mA 622 1A 625 2.5A 628

250mA 623 2A 626 3-16A 629

500mA 624 1-6A 627 5A 630

2 Al 7p each

QUICK BLOW 1}in

Type No. Type No. Type No.

250mA 631 500mA 632 800mA 634
All 7p each

Type No. Type No. Type No.

1A 635 2-5A 638 4A 641

2A 637 3A 639 BA 642
Ali6p aach

No. Rating Price
2031 Famp £3.40° P.&P.86p
2032 Tamp £4.40° P.& P.66p
2033 2amp £5-45° P.&P.£1.10
107  FMIndoor Ribbon Aerial £0-60° |
113 3-5mm Jack plugto 3-5mm jack plug

Length 1-6m £0-75°
114 5pin DINplugto 3-5mm. Jack connected

topins 3&5. Length 1-5m £0.85°
115 5pin DINplugto 3-5mm. Jack connected

topins 1&4. Length 1-5m £0-85°
116 Caraerial extension. Screened insulated

lead. Fitted plug & skt. £1.256*
117  ACmains connecting iead for cassette

recorders & radios, 2 metres £0-68°
118 5 pin DINphono plugto stereo

headphong jack socket -£1.05*
119 2+2pin DIN plugs to stereo jack socket

with attenuation network for stereo

headphones.Length 0-2m £0-90°
120  Carstereo connector. Variable geometry

plug to fit most car cassette. 8 track

cartridge & combination units. Supplied

withinline fused powerlead and instructions £0.60°
123 6-6m Coiled Guitar Lead Mono Jack Plug

to Mono Jack Plug BLACK £1-50°
124 3pin DINplug to 3 pin DINplug.Length 1-5m £0-76°
125 5pin DINplug to 5 pin DIN plug. Length 1-5m £0-75°
126  Spin DINplugtoTinnedopenend. Length 1-5m  £0-75%
127  5pin DINplugto 4 Phono Plugs

Allcolourcoded. Length 1-5m £1.30*
128  5pin DIN plugto 5 pin DIN socket. Length 1-5m £0-80°
128  5pin DINplugto 5 pin DIN plug mirror

image. Length 1-5m £1.05°
130  2pin DIN plugto 2'pin DiN inline socket

Length 5m £0-68*
131 5 pin DIN plug to 3 pin DIN plug. 1&4

and 3&5. Length 1.5m £0-83°
132 2pin DIN plug to 2 pin D!N'socket. Length 10m £0-98°
133 5 pin DINplug to 2 phono plugs.

Connected pins 3&5. Length 1-5m £0:75¢
134  5pin DINplug to 2 phono sockets.

Connected pins 3&5. Length 23¢cm £0-68*
135  5pin DIN socketto 2 phono plugs.

Connected pins 3&5. Length 23cm £0-68°
136  Coiled stereo headphone extension lead.

Black. Length 6m £1.75°
178  ACmains lead for calculators etc. £0.45°

P.C.B. BOARDS

C26 4 pieces 8" x 31" (approx.) Single-sided fibreglass

80p

C27 3 pieces 7" x 3%" (approx.) Double-sided fibreglass

60p

NUTS AND BOLTS

BA BOLTS - packs of BA threaded cadmium plated screws
slotted cheese head.
Supplied in multiptes of 50,

CASES AND BOXES

INSTRUMENT CASES. In two sections vinyl covered top
and sides, aluminium bottom, front and back.

No. Length Width Height Price
1565 8in 53in 2in £1-25
156 11in 6in 3in £2.12
157 6in 43in 1 £1-30
158 gin 5 23in £1-76
ALUMINIUM BOXES. Made from bright ali., folded

each bhox with half inch deep Jid
andscrews, 5 .
No. Length Width Height Price
159 5%in 2%in 14in 62p
160 4in 4in 1}in 62p
161 4in 23in 1xin 82p
162 5}in 4in 13in 70p
163 4in 2%in 2in 64p
164 3in 2in Tin 44p
166 7in 5in 23in £1.04
166 8in 6in 3in £1-32

167 6in 4in 2in P
V.A.T. Add 12}% to prices marked *. 8% to those unmarked.
ltems marked t are zero rated.

P&P. 35p unless otherwise shown,

Type No. Price Type Na. Price
1in0BA 839 £1-20 }indBA 846 £0.32
$in0BA 840 £0.75 {ind4BA 847 £0-25
1in2BA 842 £0.65 1in6BA 848 £0-40
$in2BA 843 £0-45 }in6BA 849 £0-21
$in2BA 844 £0-52 }in6BA 850 £0-25
1in4BA 845 £0-94 s

BA NUTS - packs of cadmium piated full nuts in Itiples of
50.

Type No. Price Type No. Price
0BA 855 £0-72 4BA 857 £0.30
2BA 856 £0-48 6BA 858 £0-24

BA WASHERS - flat cadmium plated plain stamped washers
supplied in multiples of 50.

Type No. Price Type No. Price
0BA 859 £0-14 4BA 861 £0-12
2BA 860 £0-12 6BA 862 £0.12
SOLDERTAGS - hot tinned supplied in multiples of 50.

Type No. Price Type No. Price
0BA 851 £0-40 4BA 853 £0-22
2BA 852 £0-28 6BA 854 £0.22

DEPT. PW5, P.O. Box 6, Ware, Herts,

COMPONENTS SHOP:18 BALDOCK
STREET, WARE, HERTS.
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Problems !

suggested for difficult items—So runs the announcement on page 1 of

each issue of PW. But readers still have problems, and write to us about
them, sometimes in the most outspoken terms. And it seems to us we just can’t
win.

If we know that an item is available from a number of our advertisers, though it
may appear only in their catalogues and not in their adverts, we do not quote a
source. We have not the room to list all the stockists, and if we quote only one, the
others understandably get upset and complain that we are discriminating against
them. ’

Sometimes, an unusual item is used in a project, simply because it will give
better results than the more generally available alternatives. Special arrangements
are then made for that item to be advertised in the magazine, often by one of our
regular advertisers. Occasionally, the supply of complete kits is organised, but even
this has recently prompted a particularly vitriolic letter from one reader, accusing us
and an advertiser of trying to create a monopoly situation (when in fact none exists)
and being intent on profiteering. That reader prefers to shop around, buying each
component from the cheapest source. Yet, if a kit is not arranged, other readers
write to complain that we are costing them pounds in catalogues, phone calls,
postage and packing by forcing them to shop around!

Very often these same readers make life unnecessarily difficult for themselves by
not using the information which is available to them. In every issue of Practical
Wireless there is an Index to Advertisers, usually two pages from the back, listing
every advertiser except the smallest Classifieds. Yet we often get letters asking for
addresses of advertisers quoted in articles; we even had one peak-rate telephone
call from London, from a reader who had looked “everywhere” for an address for a
well-known chain of component shops. Everywhere, apparently, except the London
telephone directory, which listed no less than 12 branches of the chain.

Knowing where to find relevant information and supplies is basic to the
successful pursuit of any hobby, no less than it is for a business. Obviously, there
are probiems for the beginner, and we try to take account of this, particularly in
projects aimed at the less experienced. One of the biggest difficulties for the
beginner is knowing where he can make substitutions in components. Will a
capacitor with a different dielectric, or even of a different shape, work in a particular
circuit position? Is that component value critical, or could it safely be changed by
10 per cent, or even more? We hope to have some articles giving guidance on this
sort of problem in the not too distant future.

COM PONENTS are usually available from advertisers. A source will be

PwPERsorgALm
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Peter Preston—Technical Sub-Editor

During the course of his career, Peter the amateur. He has already been

has been involved in the engineering of
specialised broadcast equipment, now
in operation in various parts of the
World, and the preparation of
associated technical data and manuals.
He joined PW just prior to their move
to Poole @nd enjoys this new departure
into the world of journalismi and the
diverse nature of the work.

A keen radio enthusiast and former
VK9 licence holder, Peter has great in-
terest in state-of-the-art equipment for

www americanradiohistorv. com

responsible for encouraging several
new authors, some of whom are very
well known in professional circles, to
write for the magazine. For relaxation,
he enjoys music (wide tastes here) and
also holds a private pilots” licence
which he claims he can rarely afford to
put to use! Peter is also an active
member of the Bournemouth Lions,
where he serves on the Welfare Com-
mittee. '
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Additions to the Family

Those who said just a few years ago
that TTL was dead or dying, were
proved yet more wrong by the
announcement of two new series by
Texas Instruments. Both these third
generation designs make use of the
Schottky-barrier diode clamp techni-
que.

Advanced Schottky TTL series
SN74AS is twice as fast as the SN74S
series while maintaining virtually the
same power dissipation per gate. Load
driving capability is also improved. First
types to be introduced will include
high-performance gate functions in 20-
pin d.i.p., and MSI devices in a new
300-mil 24-pin dual-in-line package
offering increased functional density. Tl
see Advanced Schottky as an alter-
native to the current ECL family.

Advanced Low-Power Schottky TTL
series SN74ALS is more than twice as
fast as SN74LS and consumes half the
power per gate. ALS-series devices will
be available in 14, 16, 20 and 24-pin
d.i.p., and will offer direct plug-in com-
patibility with present LS functions.
The improved power performance will
make the ALS series a viable alter-
native to standard CMOS, particularly
at higher clock frequencies.

Both lines are expected to become
available in the UK during the course of
1979.

New Speak

A new automatic broadcast system has
been bought by the Civil Aviation
Authority to help airline pilots receive
in-flight reports of weather conditions
at UK and European airports (Volmet).
Designed and developed by Marconi
Space and Defence Systems, this
new technique automatically converts
airport weather reports, which are
received every half-hour by telex at the
Civil Aviation Communications Centre
at Heathrow, into a human voice, and
transmits them continuously on a
maximum of four frequencies
simultaneously.

When this system comes into opera-
tion, the voice which will be heard by
hundreds of pilots each day, will be
that of retired Royal Corps of Signals
Officer Colonel John West.

John West's voice, reading standard
weather report phrases, words and
figures, has been recorded in the
Portsmouth studios of Telecomms Ltd.,

Practical Wireless, May 1979

digitised at MSDS and stored in a
computer memory.

Incoming Volmet messages are
decoded, and this information used to
control the speech output from the
computer memory.

Many other services can be im-
proved using automatic voice response
systems, such as weather and road
condition reports, railway time tables
and telephone directory enquiries.
Announcement-type information ser-
vices for airports and main-line railway
stations can also be provided with
standard messages in several
languages.

Marconi Space and Defence
Systems Ltd., Press Office, Marconi
House, Chelmsford CM1 1PL.

Hi-Fi79

High Fidelity ‘79 to be held at the
Cunard Hotel, Hammersmith, between
24 and 29 April 1979, is proving to
be even more popular with the Hi-Fi
industry than earlier exhibitions.

Of particular interest is the high
number of British companies showing
at the exhibition. In recent years the
annual Spring Hi-Fi Exhibition has
gained a reputation as a most import-
ant annual showcase for the British
Hi-Fi industry and this year is no
exception.

The large number of British com-
panies exhibiting will be supplemented
by many of the most famous inter-
national names in audio.

As usual, the exhibition will feature a
free catalogue and free admittance.
The exhibition will be open to the trade
and press only on 24, 25 and 26 April,
and to the public on 27, 28 and 29
April, between 10am and 8pm
excepting the last day, when the
exhibition will close at 4pm.

MPUs for hire

Emprise has started a new hire service
for microprocessor evaluation and
training systems. Intended for “hands
on” training and experimentation, the
systems come complete with detailed
instruction manuals and are ready
for immediate use. Types available
include: National SCMP; Intel 8080;
Motorola 6800; MOS Technology
6500; and Zilog Z80, with others
available shortly. Rental is from £4.70
per week.
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This inexpensive service enables
users to gain “hands on” experience
with several systems for much less
than the cost of a tuition course or
evaluation kit.

As a further aid towards reducing
costs, Emprise will help owners of un-
wanted or “outgrown’ evaluation kits
and equipment, to sell their units to
waiting buyers.

Lists of secondhand equipment are
available, which help put buyers in
touch with sellers.

For further details contact: Emprise
76, 25 Carlisle Close, Colchester, Fssex
CO1 2YT. Tel: (0206) 41773.

Buzby's New Baby

This latest addition to the Post Office's
range of payphones is a version with
integral handset. The outer casing of
the new model is yellow, the handset
and its mounting black and the coin
slots and associated mechanism faced
with brushed chrome. It is also much
smaller than its familiar counterpart,
being 300mm wide, 180mm deep and
360mm high and weighs only 12kg,
compared with the standard wall-
mounted payphone of 25kg.

The additional connection charge for
the new instrument is £10 at the time
of writing, with a £7 surcharge on the
normal quarterly rental for the more
usual type.

A portable version is planned for
trolley-mounted applications later in
the year. This is envisaged as being
suitable for hospital beside use and
perhaps such locations as service

station forecourts.
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| WHARFEDALE SPEAKER KITS

| Power handling 25 watts DIN

onic

Hi-FI DISCOUNT CENTRES

DISCOUNT,
 SPEAKERS

) Imp8or15 asapp

Guarantees:
TITAN Sgaars
FANE LIFETIME
OTHERS 1 year |
ALL PRICES
INC. VAT
Prices correct at 23.1.79
Sonic
HI-FI TYPES ListValue  Price
6” FANE 501 Mid or Full range Sq.Price  £4.95
8” A.F. Model 80 Dual Cone 5a. Price  £4-95
8" A.F. Model 83 Dual Cone bﬂ Price  £6-95
. FANE 8" 808T Dual Cone . Price  £3-
WH’ FEDALE LTON 3><P kit 60~70 £36-95
DENTON 2xP KlT pair £39.16 £21.95
GLENDALE 3xP KIT £82.44 £58.95
A.F. FR| 8" SPKR KIT Sp. Price Pair  £14-95
8 FANE MODE ONE KIT Sp. Price Pair £13-93 |
10” ELAC Mcdel 10RM 10-15w Sp. Prlce £2.50
i
CABINETS (TEAK VENEERED)
20" x 113" x 94" Suitable for Mode 1 or FRI Kits and
Models 8(}' 83 or 8087 Splus
Limited Number £6-95 ea.
GROUP/DISCO TYPES
127 TITAN T1 2/45R £15.0n £12.95
12" TITAN T12/60 £22.50 E14.95
2 TITAN T12/100A 100w £36-00 F221-95
CELESTION Gi2M £16-50 E11.95
CELESTION G12H 30w £22.00 £14.95
2"' CELESTION G12/50 50w £25.75 £18-95
24 GOODMANS 12 PD Sp. Price  £21:95
2* GOODMANS 12 PG Sg. Price £18.95 |
ar FANE SPECIALIST PA 80 29:85 £18.95 |
Fol 0 80 £29.-55 £1%95
12 DISCO 100 £31-95 £21.95
12 GUITAR80L £28 95 r18.95
1an GUITAR 100L £31 95 £19.95
120 GUITAR80B £29-95 £18.95
13~ FANE CRESCENDQ 80 44-9E £39.99
2 B80LT £49-9E £34.95
g 12A £64-4i5 £41.95
P4 i 12L £67.57 L[39-95
& 12 BASS £83.9% .95
16" TITAN T1 5/707 28-n7 E£19-95
15” TITAN T15/100 41.00 £29-95
16" FANE SPECIALIST BASS 85 41-95 £29.95
15" BASS £44-50 #31:50
15" GOODMANS 15 Sg. Price #23.9!
15" FANE CRESCENDO/1 5 §2-66 £51.95
15" AFS £36.95 £51.95
15 15/100LT £74-69 £51.95
15" 16/160 160w £107-23 £72.
15 COLOSSUS 200w £121-91 £72.95
18" TITAN Tm/foo 100w £51.00 £39.!
18~ GOODMANS Sp. Price £39.-9
1B+ CELESTION G 1 SC 53-00 £41.95
1" FANE CRESCENDQ 18A £114-97 £72.95
16" L BASS £101-86 £59.95
18 ‘COLOSSUS’ 200w £129.81 £75-00
PLEASE STATE IMPEDANCE.
HORN UNITS (can. 85p)
CELESTION MH1000 25w €17 .00 £13.75
FANE 910 MK 11 50w €17.75 £10-99
it 1 £62-40 £44-5€
. J44 30.-50w £7-25 £4.95
o J7350w £11.-75 £7.9
. J104 60-70w £16.75 £10.95

HIGH POWER ‘CROSS-OVERS'

FANEHPx1RorHPx2R Carr.35p  £3.656 £2.25

ADD-ON HIGH FREQUENCY UNITS !
FAL. ‘Add-on’ Carr. £1 95 £35.95 '

TITAN T1H 70w Carr. £1 £43.00 £23.95

| TITAN TS2H 100w Carr. £1 £33.00 £23.95

TITAN T2H Carr. £1 £39:00 £26-95

BIG DISCOUNTS ON

Listivalue price
£60-70 £35.95

LINTON 3XP
Power handling 30 watts DIN

DENTON 2XP
£39:15 £21.95

Also for personal shoppaers only
AMPS, TTABLES, JINGLE MACHINES,
0iSCO CONSOLES, LIGHTING, CABINETS.
CREDIT TERMS AVAILABLE  °;der® £20

Phone orders
car rs.

403 SAUCHIEHALL STREET

Tel: 041 332 0700
Mail Orders/Export enguities oni 0 24 Newgaze
Shoppin, Cen‘t)g gN ASTLE. ~Add

Hi-Fi spkrs. or kits. Otherwuse add £1 25 (12” Spkr)
£1-50(15") £2-50{18"}

d from A & Y|

GLASGOW |
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| Rally dates

The Spalding . and District Amateur
Radio Society’'s annual “Tuliptime”
rally will be held at Spalding Grammar
School on 6 May 1979.

As well as a variety of trade stands
and a “bring and buy” stall, there will
also be attractions for all the family.
Talk-in will be available on 2m and
70cm.

Further details from: G. C. L. Parker
G4EMK, Kesteven Forest Lodge,
Beech Avenue, Bourne, Lincs PE10
9RD.

The Hull and District Amateur Radio
Society will be holding their annual
Mobile Rally on Spring Bank Holiday
Sunday, 27 May 1979.

Once again the venue will be Hull
University and all the usual attractions
are expected.

Further details from: G8EAH
{QTHR).

Britain’s First Amateur
Spacecraft

Britain’s first amateur space satellite is
to be built at the University of Surrey.
The project is being co-ordinated by
the Telecommunications Research
Group within, and supported by, the
Department of Electronic and Electrical
Engineering. It is being carried out in
close collaboration with the Univer-
sity’s Electronics and Amateut Radio
Society (EARS), the international Ama-
teur Satellite Corporation (AMSAT),
the Amateur Satellite Organisation of
the UK (AMSAT-UK) and the Radio
Society of Great Britain. Active support
is being given by Britain's electronics,
telecommunications and space
industries.

AMSAT has "been responsible for
eight previous amateur satellites in the
OSCAR series (Orbiting Satellites
Carrying Amateur Radio). These have
been built internationaily by radio
amateurs in the WUSA, Germany,

.Canada, Japan and Australia, and their

function has been to relay v.h.f. and
u.h.f. radio signals, extending the range
of transmissions by amateur radio
enthusiasts. Each has been given a
“piggy-back” launch by NASA when
space was available in launch vehicles,
because of their educational value.

The new satellite will be Britain's
first contribution in flight hardware to
the Amateur Space Programme. Its
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purpose and proposed feature are a
departure from the OSCAR series.
First, it provides an opportunity for
gaining practical experience in
developing an inexpensive UK
spacecraft programme. Second, its
main feature is t0 be a series of high-
frequency beacons, enabling radio
amateurs all over the world to study
the changing effects of the ionosphere
on radio-wave propagation. Third, it is
intended to stimulate a greater prac-
tical interest in the space sciences in
schools, colleges and universities.

The project will be co-ordinated at
the University and much of the
spacecraft will be built there. It will be
constructed in modular form, priority
being given to the power, telecom-
mand and other fundamental service
systems, followed by the high-
frequency beacons. Several other,
more complex, experiments are plan-
ned, and these will be undertaken later
at the University or by other amateur
groups in this country until resources,
including time, run out.

The design, construction and testmg
of the satellite -wili take about two
years. It is intended for a polar orbit at
a height .of 900km, and a possible
launch opportunity exists early in
1981.

The cost of the satellite is expected
to be around £150000, and support
for the project is being provided in cash
and kind by a number of organisations,
including: Amateur Satellite Corpora-
tion (AMSAT), Amateur Satellite
Organisation of the United Kingdom
(AMSAT-UK), Appleton Laboratories,
British Aerospace, Ferranti, Marconi -
Space and Defence Systems, M.E.L.,
Philips Research Laboratories, The
Post Office, Racal, The Radio Society
of Great Britain and The Royal Aircraft
Establishment.

Surrey University’'s involvement in
satellite work has developed as a resuit
of the interest and ability of its student
Electronics and Amateur Radio Society
(EARS). Since 1974 EARS has played
an increasing role in commanding
satellites of the OSCAR series,
developed by AMSAT, the international
amateur- satellite” organisation. These
satellites contain v.h.f. and u.h.f.
receivers and transmitters and are
intended for use by radio amateurs to
extend the range over which their
transmissions are received, in the same
way as television programmes are
relayed around the world.

Practical Wireless, May 1979
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ONCE YOU'VE GO
IT DESIGNED, YOU'VE

GOT IT MADE.

ELECTRONICS BY NUMBERS.
TWO-TRANSISTOR RADIO.

Now using Experimentor Breadboards and
foliowing the instructions in ''Electronics by
Numbers’* ANYBODY can build electronic
projects.

Simply look at the diagram — this has
exactly the same type of layout of all
EXPERIMENTOR boards. Look at the
component list and select the component
Q1, this is an NPN transistor type 2N3904,
this plugs into holes C10, D11, and B12.
Easy isn't it?

Now take C2, which is a .1 uf capacitor,

this plugs. into holes H7 and H10.

Do the same with all the components,
connect a 9 volt battery and you have a
perfect working TWO-TRANSISTOR
RADIO.
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YOU WILL NEED

B1--9 VDC battery

C1—-365—pF variable capacitor

C2—.1-—uF capacitor

D1-~Diode, 1TN914 or 4148 or equiv.
L1—Standard broadcast loopstick antenna
Q1—NPN transistor, 2N3804 or equiv.
Q2--PNP transistor, 2N3906 or equiv.
R1--100,000—0hm resistor, % watt
R2-4700--ohm resistor, % watt

S1--SPST switch

T1-500:8—-0ohm matching transformer
SPKR—8—~ohm speaker

Building radios is lots of fun. Here’s a loud-
speaking crystai set. L1 and C1 form the
circuit that tunes the radio. For better
performance substitute a germanium diode
such as IN34 or IN6O.

These projects use components which are
readily available from all suppliers and we've
made a special effort to design the projects
so that in many cases substituting close but
wrong component values of different
transistors will still result in a working
circuit.

FILL IN THE COUPON AND WE WILL
SEND YOU FREE OF CHARGE A COPY
OF THE FULL PROJECT “TWO-TRAN-
SISTOR RADIO".

PROTO-CLIP TEST CLIPS.

Brings 1C leads up from crowded PC boards.
Available plain or with cable with chps at
one or both ends.

PC — 16 pin. £2.75.

PC — 16 pin with cable. =
£6.00.

PC — 16 with cable and 16 pin clips at
both ends. £10.25.

CONTINENTAL SPECIALTIES CORPORATION

Europe, Africa, Mid-East: CSC UK LTD.
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: SAFFRON WALDEN 21682.
Telex: 817477.

EXPERIMENTOR BREADBOARDS.

No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel-silver contact holes. Start small and simply

snap-loc!g boards together to build breadboard of any

size.

All EXP Breadboards have two bus-bars as an integral

part of the board, if you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an
EXP.4B.

EXP.325. The ideal breadboard for 1
chip circuits.

Accepts 8,14,16 and up to 22 pin IC's. *igi’h“fﬁ”i
ONLY £1.60. os I
L l!lilmﬁll ?I i "

270 contact points with
two 20-point bus-bars.

'

ki
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. ::::- :un PEUES Bagss ENNND _SRNND wawms nln
5())(; . : é}ﬁﬁi?i§iiiﬁiiﬂﬂiﬂ!Hﬂl’mmi!‘ﬂ!
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EXP. 650 for Micro- ! iﬂmmﬁﬂm H
Processors. -60- l Huiﬁ!! :§§
EXP 4B.
More bus- TR TIA T !
bars. @ cooee vonee evine reat snnan'neee ot e
£2.30.

ALL EXP.300 Breadboards mix and match with 600

series.

PROTO-BOARDS.

THE ULTIMATE IN BREADBOARDS
FOR THE MINIMUM COST.
TWO EASILY ASSEMBLED KITS.

hﬁ:ﬂ COATHMETR JFPCNITIF COSPOERTION
: ra ada g n e =

PB.6 Kit, 630 contacts, four 5-way binding
posts accepts up to six 14-pin Dips.

PROTO-BOARD 6 KIT. £9.20.
':3 Q

Prafo }.?aatd no.iQO

PB.100 Kit complete with 760 contacts
accepts up to ten 14-pin Dips, with two
binding posts and sturdy base. Large capa-
city with Kit economy.

PROTO-BOARD 100 KIT £11.80.

EXPERIMENTOR. CONTACT HOLES.

BREADBOARDS.
EXP. 325 130
EXP. 350 270
EXP. 300 550
EXP. 650 270
EXP. 4B. Four 40 Point
Bus-Bars
TEST CLIPS
PC. 16.
PC.16-18.
PC. 16-18 Dual Clip.
PROTO-BOARDS.
PB. 6. 630
PB. 100. 760
NAME
ADDRESS

www americanradiohistorv com

HOW TO ORDER AND RECEIVE FREE COPY OF TWO-TRANSISTOR RADIO PROJECT.
It's easy. Give us your name and full postal address, in block capitals. Enclose cheque, postal order or
credit card number and expiry date. OR telephone 0799 21682 and give us your Access, American
Express or Barclaycard number and your order will be in the post that night.

UNIT PRICE

1C CAPACITY
14 PIN.DIP. INCLUDING POSTAGE
AND V.A.T.
1 £ 2.63
3 £ 4.21
6 £ 7.29
use with 0-6"
Pitch Dip’'s £ 4.69
Bus-Bar Strip £ 3.29
£ 3.78
£ 7.56
£12.15
6 £11.01
10 £13.82
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G. J.BEARMAN

\ J

This useful project was designed as a piece of simple test
gear to be carried around in the car for fault finding pur-
poses. It can be constructed in various forms to suit the
requirements of the user.

The first part of the probe consists of two Le.d.s which
are used to indicate the condition on any electrical connec-
tion in the car. With the probe unattached, both lLe.d.s
come on to indicate a voltage level which is neither posi-
tive or negative. When the probe is applied to a connection
with a definite voltage condition on it, the appropriate
l.e.d. will light and the other will be extinguished.

Voltage Sensing

The second part of the probe consists of a voltage sens-
ing circuit, using a 741 op. amp. to detect when the voltage
across the car battery rises above 12-5 volts, giving a
check that the battery is being charged.

It is quite easy to see how the two le.d.s D3 and D4
detect the voltage levels. They are connected in series with
R4 and RS as current limiting resistors. When the probe is
connected either to a positive or negative voltage one or
the other Le.d. is effectively shorted out, to leave just the
other one on.

The completed Car Test Probe ready for use. The label
can be cut out from the next page and pasted on to the
case

24

Comparator

In the second part of the circuit, a 741 operational am-
plifier i.c. is used as a comparator, changing it’s output
state when the voltage on one input rises above the other
input. A reference voltage is seen across zener diode D1,
by the input on pin 3, and the preset is used to set the re-
quired voltage on pin 2. When the battery voltage drops,
the voltage on pin 2 will drop below that on pin 3, causing
the output to go high and lighting the l.e.d. marked
“charging” (D2).

* components

- Resistors
AW 5% Carbon
5600 2 R4,5
2-7kQ2 1 R3
4.7k 1 R1
1.8MQ 1 R2
Potentiometeis
Cermet multiturn preset
100kQ 1 VR1
Capacitors
Ceramic disc
0-1uF 1 Cc2
Tantalum bead
1uF 35V . 1 c1
Semiconductors
Diodes
BZY88C6V2 1 D1
Min. Le.d. red. 3 D2, 3,4
Integrated circuits
741 op. amp. 1 1C1
Miscellaneous
Printed circuit board (1), Probe case (West Hyde or
" Continental Specialities Corp.). Crocodile clips (3).
Twin flex cable (1 metre). Extra flexible cable (1
metre). 8 pin d.i.l. socket {1).

Practical Wireless, May 1979
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Construction

The probe is constructed on a small p.c.b. which is fit-
ted into a plastic probe case made by Continental
Specialities Corporation.

The p.c.b. carries all the components including the three
l.e.d.s which are also located into holes in the case. Care
must be taken to ensure that the lLe.d.s and the 741 op.
amp. are fitted the correct way round. The small front
panel can be cut out of the magazine and carefully stuck
onto the recessed portion of the case to give easy
identification of the state being sensed by the probe.
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Toor | it
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T 25v
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Practical Wireless, May 1979

The printed circuit board copper
track pattern is reproduced full size
at the top of this page with the
component placement drawing
below it. The picture above shows
the components mounted on to the
p-c.b. and also shows the mounting
of the three miniature l.e.d.s using
the plastic ‘bridge’ provided with
the case. Care must be taken to
ensure that the l.e.d.s are correctly
orientated. The ’bridge’ can be
glued to the p.c.b. using one of the
rapid bonding adhesives taking
care to get it in the correct position
to allow the l.e.d.s to fit their holes
in the case top. The circuit diagram
is shown on the left with a view of
the component parts of the probe
below

Car
Test
Prohe

Testing

When the circuit has been built it is tested by firstly
setting VR1 to mid travel, and connecting a variable sup-
ply and a voltmeter across C2. After switching. on it
should be found that at a voltage somewhere between 6
and 12 volts the l.e.d. comes on (or goes off). The pre-set is
now adjusted so that the le.d. just goes out when the
supply exceeds 12-5 volts.

Ignition Timing

The test probe can be kept in the car ready for use in
case of electrical problems. It can also be used to detect
the instant at which the contact breakers open, enabling
accurate static ignition timing to be carried out. ’

25
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Spectral Distortion Curves’

The collection of curves in Fig. 5 compare the spectral
distortion of the Cr Super with various other tapes when
used in a number of good-quality domestic cassette decks,
the curves being the average of the results obtained from a
number of such decks. :

The lines at the bottom of each graph refer to the noise
floors of the tapes, about which more anon. All curves and
noise floors in full-line refer to the Cr Super.

Graph (a) compares the Super with the Maxell UDXL
II, showing that on average the latter yields about 3dB
more sheer flux at the low and middle frequencies than the
former, but the former having a slight advantage at upper-
highs.

The Super at (b) shows almost as much flux at the low
and middle frequencies as the recent formulation TDK
SA, but less at middle-highs, though gaining, as at (a), at
the upper-highs.

At (c) the distribution of BASF regular Cr is similar to
the Super, but almost 2dB of extra flux is shown by the
Super (note: with some machines a greater low- and
middle-frequency flux can be achieved when the h.f.
biasing can be advanced sufficiently high).

Graph (d) again compares the Super with the SA, but
this time based on the average of a different batch of
machines. Here there is very little difference between the
fluxes over the spectrum, though the tendency of the Super
just to take the lead at the upper-highs can be seen; but the
differences are small, and on balance the SA would appear
to rank the highest.

The Agfa Carat (an FeCr formulation) at (¢) shows
about the same flux at low and middle frequencies as the
Super, less at middle-highs, but reaching the level of the
Super again at upper-highs. The upper-middle “dip” of the
Carat could possibly be attributable to the “partition”
effect between the Fe and Cr layers. Nevertheless, the
Carat is a happy tape and well liked by the author. Its
noise floor is low—see later.

It must be appreciated that the machines on which the
tapes were measured were switched only by the front
controls to suit the equalisation and bias requirements. No
internal adjustments were attempted in an endeavour to
improve the performance of any formulation. In other
words, the machines were operated as they would be by
the average user.

As supplied, some machines favour certain tapes better
than others. Details are given in the handbooks; but these
are rarely up-to-date, and tapes not listed have sometimes
béen proved to perform better than some of those

26
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: Part 2
@
Gordon JKING

recommended! It might be possible to get better results
with a particular formulation by rebiasing; but this
generally necessitates internal adjustment, though there
are decks equipped with external bias control and internal
oscillators, allowing the bias to be set for the best overall
frequency response as indicated by the VU meters (the
Aiwa AD-6900, for example).

Effect of Bias

As the h.f. bias level is increased, so the distortion falls,
and the low- and middle-frequency output rises. If the bias
is further increased, the high-frequency output starts to-
fall, and the distortion may then start to rise a trifle.-
Further increase pulls back the middle- and then the low-

- frequency output. The noise is affected less, but there is a

bias level where the noise tends to fall to its lowest level.
One way of setting the bias is to adjust it first for the
maximum 333Hz output, and then to increase it just a
shade until the output drops by about 1dB.

Different tapes require different bias levels for the best
results. Most ordinary Fe tapes require a fairly low level.
Cr and pseudo-Cr formulations require about 50 per cent
more, though there are some Cr tapes which, for the very
best results, require more bias than the average deck is
capable of providing. The Cr Super, for example, gives a
significantly higher low-frequency output (to the 3 per cent
distortion threshold) if the bias is increased about the basic
Cr requirements. FeCr formulations require less bias than
Cr (usually) but more than basic Fe. Many decks are
equipped with three-position bias switching for basic Fe,
FeCr and Cr tapes.

Equalisation

To achieve a “flat” frequency response on replay, the
equalisation also has to be switched to suit the type of tape
being used. As with f.m. pre- and de-emphasis and
gramophone pick-up equalisation, the turnover and roll-off
frequencies are indicated by time-constants (a sort of
convenient shorthand). The L.f. time-constant is now
3180us (corresponding to 50Hz turnover), while the
upper-frequency time-constant is 120us for basic Fe tapes
and 70us for Cr, pseudo-Cr and most FeCr formulations,
corresponding respectively to turnovers of 1-32kHz and
2-27kHz. (Turnover in Hz =1/2nT, where T is the time-
constant in seconds, and time-constant = 1/2nf, where f is
the turnover frequency in Hz.) The equalisation is either
separately switchable or ganged to the bias-change
switching.

Practical Wireless, May 1979
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Fig. 5: Graphs comparing the output ref. 3 per cent distortion of the Cr Super with various other brands, the
results being the average obtained from a number of machines. (a) Super versus Maxell UDXL Ii. (b) Super
versus TDK SA. (c) Regular Cr in comparison with Cr Super. (d) Super versus TDK SA (using a different batch

of machines than the comparison at (b). (e)

Practical Wireless, May 1979

Super versus Afga Carat. All curves in full line refer to the Cr Super.
See text for more details
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Head Problems

While a fine (short-length) gap is requred by the head
for adequately defining (or reading) the short-wavelength,
- high-frequency signals recorded on the tape, a longer-
length gap is better for recording. Where the head is
shared between recording and replay a compromise has to
be struck, which can give problems related to head
saturation at high recording currents, often needed for
some of the Cr and high-energy formulations. With the
higher magnetic force required by such tapes the distortion
resulting from head saturation can show up before the flux
imparted to the tape has reached the level for 3 per cent
distortion. An associated problem is overload of the
recording amplifier; but this produces mostly 2nd-order
distortion as distinct from the 3rd-order distortion
produced by the head and tape. This is where Tandberg’s
“Actilinear” system gains.

Head saturation problems are less acute Where the deck
employs separate heads for recording and replay (called
three-head machines, the third head, of course, being that
for erasure which is often energised by the bias oscillator).
Our lab has found that the Cr Super, for example, is
limited in performance in some machines by head
saturation problems (in addition to shortage of bias), the
distortion at h.f. then being a function of the machine
rather than the tape. N

The physical gap of latter-day replay heads is
approaching the low lum, which is astonishingly small,
giving an effective gap length around 1-5um as the result
of flux spread. Such a gap can define frequencies well up
to 20kHz. To avoid the compression showing up, the
frequency response is measured at a recording level of, at
least, 20dB below Dolby (approximately 20nWb/m). A
plot shown by the broken line curve in Fig. 4 is then
obtained when the biasing and equalisation suit the tape. A
deliberate roll-off into a 19kHz notch is common to
prevent the Dolby noise-reduction from being affected by
19kHz f.m. stereo pilot-tone signal when radio recordings
are made. Too little bias will give upper-frequency lift, and
too much bias the converse effect. g

Noise Floor and Dynamic Range

The noise floors in the collection of graphs in Fig. 5 are
referred to OdB or 200nWb/m flux level. Excepting circuit
noise, most tape noise stems from the technical make-up
and parameters of the formulation. For low noise, small
particle size and consistent needle shape anisotropy are
the basic requirements. The change from 120 to 70us
equalisation yields a noise advantage of about 3-5dB,
which is why the background “hiss” from Cr, pseudo-Cr
and FeCr is less (when the equalisation is set to 70us) than
from basic Fe tapes running with 120us equalisation. This
point should be remembered when comparing noise floors.

The graphs reveal consistently that the Cr Super is a
particularly low noise tape, several dB better than the
comparative brands with the exception of the Carat. An
expression of dynamic range is the dB distance between
the 3 per cent distortion flux output and the noise floor. At
(a) there is not much difference between the pair at low
and middle frequencies, but the Super gains at h.f. At (b)
the Super is undoubtedly the winner at most frequencies,
with the mild exception of the middle-highs. At (c) there is
little difference again. At (d) the Super is the outright
winner once more. At () the Super is a fair challenger,
with the Carat not quite making the same grade at middle-
highs.

The noise was measured with an average-responding
meter via CCIR weighting (e.g., CCIR/ARM), which is a
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network which emphasises certain frequencies of the
noise while attenuating others as a means of obtaining a
fair degree of subjective correlation (e.g., so that the
annoyance effect of the noise is measured). The effective
dynamic ranges are increased by almost another 10dB by
the use of Dolby noise-reduction, which means that at the
low and middle frequencies, at least, a dynamic range of
around 65dB can be achieved with a contemporary tape
deck using top-flight tape—a feat which a gramophone
record playing system would have difficulty in exceeding!

If the outputs in the graphs were normalised at 0dB to
the lowest output tape at low and middle frequencies, then
different results would be obtained. It is our opinion that
each tape should be exposed in terms of the sheer flux, that
it can assimilate up to the 3 per cent distortion threshold,
at the different frequencies when used with an “average”
cassette deck. The actual level of signal recorded will be
shown by the recording level meters; but it is noteworthy
that on fast transients the peak of the actual signal arriving
at the tape could be 10dB higher than indicated by the
meters, owing to the inertia of the pointers. This is where
peak-responding light-emitting diodes (l.e.d.s) can be
highly advantageous. The dynamic range potential of any
tape will only be realised, of course, when the flux is to the
upper datum level corresponding to 3 per cent distortion in
our graphs.

VU Meter References

Most meters (on Japanese machines, anyway)
correspond to 200nWb/m at +3VU, putting OVU at about
142nWb/m. Some European decks, geared to the DIN
standards, have OVU (or 0dB) corresponding to
250nWb/m, which places the Dolby 200nWb/m point at
about —2VU (sometimes even below this). This means that
by peaking to OVU on music there is a greater probability
of over-driving the tape on these machines than on the
Japanese species.

Requirements

The main requirements of a cassette tape, therefore, are
high remanence (and retentivity) for good sensitivity and
Lf. output; high saturation for high recording levels
reference a given level of distortion; high coercivity for the
least self-demagnetisation and for a good h.f. output; and
small and consistent particle size for low noise.

Great improvements have been made to cassette tapes
over recent years. The current breakthrough is the pure
iron particle tape (e.g., Scotch “Metafine”), which has a
retentivity of 3400 gauss compared to 1400 for typical Cr;
a remanence of 0-8 compared to 0-43 for typical Cr; and
a coercivity of 1000 oersteds compared to 550 for typical
Cr. These tapes will greatly elevate the performance of the
cassette deck, putting it on par with reel-to-reel machines
running at much higher tape speeds and using wider
tracks. However, in general, the tapes will fail to yield their
best on ordinary decks, owing to the need for a higher bias
and recording current than most existing machines can
provide. A great advantage of the tape is that the 12-5kHz
saturation level is 7dB higher than good Cr at optimum
bias levels. At SkHz the output is still +4dB and only
down to OdB at 10kHz (based on our 200nWb/m/0dB
scaling).

There is no doubt that good things are in store for the
cassette enthusiast, and it is hoped that this article has
helped to crystallise the scene a trifle. -

Practical Wireless, May 1979
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OF THE MONTH

75
Brian DANCE M.Sc

The new SF.F 96364 device from Thomson-CSF of
France can be used in a circuit which will convert any
television receiver into a visual display unit for use with a
computing system or microprocessor. The display can
consist of 16 lines of 64 characters per line and is very
flexible. Special facilities such as line erasing make the
device compatible with any computer or microprocessor
system.

When using the SF.F 96364 device, one can link:

“pages” of the displays, vary the display size or cause the

Fig. 1: The internal circuit of the SF.F 96364 with
~ external connections

I THOMSON-CSF SF.F 96364 I

text to move up when an index reaches the end of a page.
A cursor which flickers at about 2Hz and which can move
in any of the four directions may be used to mark or to
draw attention to a particular point in the display.
Alternatively certain characters can be displayed with
increased brilliance to draw the attention of the user to
them.

Circuit Complexity

The devices covered in IC of the Month have usually
been relatively simple and are suitable for use by less
experienced constructors. However, it must be made
absolutely clear that the SF.F 96364 device is highly
complex and is intended for use in a relatively complicated
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circuit. The writer would strongly advise beginners not
to start working with such a complex product as the
SF.F 96364, but nevertheless the more experienced worker
will find that this unique device is extremely powerful in
its applications.

The SF.F 96364 itself performs the operations of text
refreshment, character writing and cursor management. It
must be employed with a 1024 six-bit word size (or
greater) static or dynamic memory and a character

- generator which produces the individual characters (digits,
letters of the alphabet, etc.) as a small array of 7 x 5 dots
on the cathode ray tube screen.

Cost

The SF.F 96364 is supplied in a 28-pin dual-in-line
package, but unfortunately is more expensive than other
devices we have covered in these columns. The plastic
encapsulated SF.F 96364E is currently priced at about
£16-20, whilst the ceramic packaged SF.F 96364K is
about £30-24 in small quantities. Both types contain the
circuit shown in the block diagram of Fig. 1.

A special board using this device is manufactured under
the type number SF.KEX 68364.1.0, which contains a
complete display interface, but this board is priced at
about £141. All of these prices are exclusive of VAT and
packing and postage.

Readers are warned that the SF.F 96364 employs
N-MOS silicon gate technology and the device can
therefore be damaged by any stray electrostatic charges
owing to its high impedance circuits. A well-earthed

3 ' [WAD31T7)

Table 1
ROM 71301 PROGRAMMING (Positive logic)
Address 03 02 01 00
Qat127 1 0 0 0
128 at 135 Q Q 1 1
136 0 1 0 (¢}
137 0 1 1 1
138 1 [0) 1 (0]
139 0 1 1 0
140 1 0 0 0
141 1 0 0 1
142 at 153 0 0 1 1
154 1 1 0 1
155 0 0 1 Q
156 0 0 0 0
157 (0] Q 0 1
158, 159 0 0 1 1
160 at 254 1 1 1 1
255 0 0 1 1
Table 2

PROGRAMMED FUNCTIONS FIG. 2

Cursor movement Key

CNTRLH 08
CNTRL | 09

Cursor left
Cursor right

L I

{{Qﬂ.
&

E—=
___@—0
—
— {5

YvYyyvYy

RAM
(Memory)

YYVYVYYY

}

Latch "T U
Addresses Q Q| 4

w A'
Co/*~ rRoM
SF.F 96364 Cq—{ 32x4
cz‘._. min,

[

YYVYVYYVYY

ROM
Character
Generator

ROg
RO
RO2
PT

YYYYY)

A A A A

CKIN INI Characters ASCIHt

YYVYYYY

Parallel Seriat|  Qload 1| . | o [f1<f<i6MHz
Register | : N 13MHz

t L
YsyNc &

Fig. 2: A simple basic circuit in block form using the
SF.F 96364

¥ video
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Cursor down

Cursor up

Page clear and home cursor

Carriage return and end
line erasure

Erasure of current line

CNTRL J 0A
CNTRL K 0B
CNTRL L 0c

CNTRL M 0D
CNTRL Z 1A

Line feed

SHIFT CNTRL K

Home cursor

SHIFT CNTRL L

Carriage return

SHIFT CNTRL M

Other codes are either displayable characters or disable symbols

soldering iron is essential. The connecting pins of the
device should be kept in conducting foam until one is
ready to use it. Even whilst one is soldering it into a circuit,
it is wise to join all pin connections together to prevent the
possibility of damage.

Voltages

The power supply required by the SF.F 96364 is a
nominal 5V between pin 28 (V*) and pin 14 (ground). This
voltage should be stabilised at between the recommended
limits of 4.75V and 5-25V. Damage may occur inside the
device if the voltage at pin 28 or at any other pin exceeds
the absolute maximum of +7V or falls below —0-3V
relative to that at pin 14. The typical power supply current
is only SO0mA (60mA at 0°C).

The input voltages must have a minimum value of 2-2V
except for the clock voltage at pin 9 where a minimum of
3.5V is required. The SFE.F 96364 is readily compatible
with TTL circuitry.
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Fig. 3: A circuit for displaying pages which
automatically move upwards

Vee Vee

A 1-008MHz crystal in parallel with a resistor of a few
megohms should be connected between pins 1 and 2 to
provide a stable basic frequency for the internal television
raster frequency generator. The normal 50 frames per
second frequency can be employed to prevent beat
frequencies being generated by interaction with the mains
frequency. A chip control clock input frequency quite
close to 1.6MHz must also be fed to pin 9 of the device.

Access times to the memories are of the order of 200ns.

Simple Circuit

The block diagram of Fig. 2 shows one of the simplest
possible circuits for an alpha-numerical terminal providing
64 characters per line on a 16 line page format. (Alpha-
numerical displays can show both letters of the alphabet
and digits and are much more useful in computing than a
purely digital display.)

The control clock frequency used in the SF.F 96364
circuit sets the width of each character and hence the
width of each page. A Thomson-CSF ROM (read-only-
memory) Type SF.C 71301 may be programmed as
shown in Table 1 to provide the special functions to Table

Practical Wireless, May 1979

2 using the “ASCII” code. (ASC is asynchronous serial
transmission.)

Linking 4 Pages

The circuit shown in Fig. 3 may be used for linking up
to 4 pages of displays. A full keyboard using the ASCII
coding can be employed to provide a full set of characters.
The displayed text and/or digits can be made to
continuously move upwards when using this circuit.

Module

The SF.KEX 68364 I-O module can be employed in a
system such as that depicted in Fig. 4 to provide a
relatively economical computer terminal with a full
keyboard system when using an ordinary 625-line
television receiver. It can be used with a microprocessor or
a computer and may be connected to a telephone line
using a suitable modem. The dimensions of the SF.KEX
68364 I-O display module board itself are about 132 x
2101;1m (or about 144 x 210mm including the connecting.
strip).
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TV UH.F Display
Receiver Modulator Module
1
Keyboard Modem
Telephone Line Handset
WAD318

Fig. 4: A system using the SF.KEX 68364 I-O display

The output of the display module may be connected
directly to the video input of any television receiver having
such an input. Alternatively the output from the module
may be fed to a u.h.f. modulator (as indicated in Fig. 4)
and the resulting w.h.f. signal from the modulator can be
fed to the aerial input socket of the television receiver.

The SF.KEX 68364 board requires supplies of +5V,
1A; +12V, 100mA and —12V, 100mA. This board
provides a very wide range of facilities, including 64
different characters (capitals, digits and special characters,
but not small letters). The display can be white on black or
black on white, with winking cursor, etc. It can be
arranged that the display moves upwards when the 16th
line is written.

It can be seen from the circuit of Fig. 5 that the module
employs the SF.F 96364 device with various other
integrated circuits. Although the circuitry is necessarily
complex when compared with many of the circuits with
which we are familiar, it is relatively simple for such a
complex application. One can even use a light pen with
suitable SF.F 96364 circuits for marking positions on a
display.

Fig. 5: The internal circuit of the module

module L . . .
The device is available from Phoenix Flectronics Ltd.,
139 Havant Road, Drayton, Portsmouth PO6 2AA, at
£17-50 including VAT. o
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Voltage Standing Wave Ratio (v.s.w.r.) is a subject
frequently discussed by radio amateurs but somehow it
rarely seems to be fully understood. Is a low v.s.w.r. really
important and if so what is the maximum ratio tolerable?
Often that 1:1 reading, technically a perfect match, may
be quite misleading, for reasons which we will consider
later in the text. .

Many factors determine theloss of radiated power
between transmitter and aerial, including poor insulation,
non-resonance, aerial too close to others or even the
choice of metal from which the aerial is made. Two areas
often overlooked are the feeder cable (where inferior con-
struction will cause problems) and the possibility of a mis-
match between transmitter and feeder, feeder and aerial, or
a combination of all these parameters. All r.f. feeders, such
as open lines, exhibit a degree of loss, coaxial cables
usually producing the worst effects. This, together with
varying degrees of v.s.w.r. often gives rise to ambiguity
when determining the effect of the v.s.w.r. itself.

Matching

Virtually any cable that carries power from “A” to “B’
could be regarded as a transmission line: a pair of wires
for instance, from a battery to a lamp. Considering this ex-
ample further, it will be appreciated that as the length of
the “transmission line” increases so does its resistance,
and in consequence the lamp grows progressively dimmer.

A similar principle can be applied to the cable con-
necting a transmitter to an aerial but in this case the
source of energy would be high frequency, and not d.c.
Therefore the inductive and capacitive properties of the
feeder combine to produce an impedance-to the transfer of
power. This is referred to as the characteristic impedance
of the cable, and it remains almost constant, virtually
irrespective of frequency.

Purely resistive losses cannot be completely disregarded
of course but steps can be taken to prevent radiation loss.
If the characteristic impedance of the line equals both the
source and load impedance ‘then two conductors can be
employed, close enough together for their respective
electro-magnetic fields to cancel out.

Transmission lines favoured by amateurs are open line,
which consists of two parallel conductors spaced a small
fraction of a wavelength apart, and coaxial cable, in which
one conductor is effectively shielded by the other whilst
electrically behaving as an open two-wire line. The concept
is shown in Fig. 1 in which the currents I, and I, are flow-
ing. If the current I, at any point (P,) along the line has the
same amplitude as current I, at the opposite point (P,) the
fields thus produced will be equal in amplitude but, as they
are moving in different directions, out of phase. This will

:

not necessarily be 180°, so in some instances there may be.

a small amount of radiation, although for practical pur-
poses it can be disregarded. Certain conditions ¢an exist
which will cause an appreciable difference in the phasing
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Fig. 1: Configuration of commonly used transmission
lines. (A) open wire (B) coaxial. See text for explana-
tion with regard to currents |, |,

0§ T b
©
®® 0

(WAD346)

[ B
[-)

Fig. 2: (A) Line matched to load, R = Z,. (B) Line
partially matched, R greater.or smaller than Z,,. (C) and -
(D) Line with short or open-circuit. See text ~

of the two line currents however, and in such cir-
cumstances far more radiation can take place.

Consider Fig. 2(a). Here we have connected one end of
a transmission line to a generator of equal impedance, the

33

www americanradiohistorvy com


www.americanradiohistory.com

other being terminated in the purely resistive load R,
which has the same ohmic value as the line impedance Z,,.
Under these conditions any current travelling down the
line will flow into the resistance, which presents itself as an
extension of the line. Since a pure resistance has no induc-
tive or capacitive reactance, the line will be perfectly
matched and none of the power (I2Z,) will be returned to
the generator. An infinitely long transmission line would
exhibit the same characteristics provided its impedance
remained constant, although the power would ultimately
be absorbed in overcoming the resistance of the line itself,
of course.

Now turn to Fig. 2(b). The resistance of load R does not
equal the line impedance in value, and so the power not
dissipated is reflected back. The power absorbed by R
decreases as the difference between R and 7 increases
and 3o under these cnnditions a greater mis.march exists

To make the position clearer, the term incident power is
given to the power transferred to R, whilst that which is
returned to the source is referred to as the reflected power.
Therefore we can produce a mathematical ratio of
reflected to incident power which gives an indication of the
degree of mis-match in the circuit.

When R becomes zero, as in Fig. 2(c), all the power will
be reflected. This will also be the case if R is regarded as
an open circuit (Fig. 2(d)). Power will flow in both direc-
tions however when a mis-match does occur, and the
reflected portion will be dependent on phase differences
between the incident and reflected voltages and currents.
These interact to produce a standing wave.

Standing Waves

The diagrams of Fig. 3 serve to illustrate how standing
waves are formed when varying degrees of mis-match are
encountered.

In Fig. 3(a) there is an open circuit at the end of the line
which prevents the flow of current. The current waveform
at this point has zero amplitude and in effect cancels itself,
due to the reversal of polarity. Current travels along the
line, but the voltage is across it of course, and so is not
reversed by this reflection. The electric fields of the
forward and reflected waves add up to twice the amplitude
and if line losses are ignored the total power can be
thought of as being returned to the generator.

When R is a short circuit, Fig. 3(b) illustrates the
prevailing conditions. The amplitude of the standing wave
pattern can be seen to be the same as for open circuit con-
ditions, except that it has moved along to meet the zero
voltage state at the end of the line.

In Figs. 3(c) and 3(d) we can see the conditions
produced when R is greater or smaller than Z, by a given
amount, creating a standing wave of lesser amplitude due
to the fact that only part of the forward power is reflected.
Finally, Fig. 3(e) shows the situation where R = Z,. Here
no power is reflected and the line carries a uniform travel-
ling wave.

The ratio of the maximum (V_,) to minimum (V)
voltage of the standing wave is referred to as the voltage
standing wave ratio (v.s.w.r.) and is calculated from the
expression R:Z, when R is greater than Z, or Z,R
when R is the lesser quantity.

The perfect match, rarely achieved in practice, would
have a v.s.w.r. of 1:1. When a mis-match exists, this ratio
becomes much larger until, with an obsolute open or short
circuit it becomes infinite. Such a situation should be
avoided, especially in the case of transistorised apparatus,

- where high levels of reflected power will almost certainly
result in damage unless some form of protection is
provided.
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Fig. 3_: (A, B, C, D) Voltage and current distribution of
standing wave due to mismatch. (E) Line matched:
V and | become a travelling wave
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Fig. 4: Reflected power plotted against v.s.w.r.
(see text)

The Effects of VSWR

Possibly the loss of power to an aerial due to standing
waves on the transmission line may not be as serious as
many are led to believe. Provided the line is of low-loss
construction the attenuation due to a v.s.w.r. of, say, 2:1
may only be around 0-5dB.

)
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The graph in Fig. 4 shows the percentage of returned
power (lost to the aerial) for varying values of v.s.w.r.
Some slight discrepancy may occur which must be at-
tributed to the natural losses of the transmission line, and
this will affect both forward and reflected power readings.
For example, the dotted line in Fig. 5 shows that for a
measured v.s.w.r. of 2:1 and a line loss of 3dB along the
total length, the true v.s.w.r. is about 5:1, representing a
considerable additional loss due to reflected power. This
clearly demonstrates the need to use low-loss transmission
line.

One should really aim for a v.s.w.r. of less than 1.5:1,
especially if the total cable loss is likely to be greater than
about 2dB. With around 30m of cable having an attenua-
tion of 2-5dB the additional losses due to a measured
v.s.w.r. of 1-5:1 will be less than 1-0dB.

10 0ds
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v H
® L~ | 18 £
@ 4 4 5
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> o
% 3 L~ -] 248 ¢
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S //// | 3dB -‘s,
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1123415 2 26 3 354 . 5 6 7 8 910
Correct Value VSWR WAD349

Fig. 5: True v.s.w.r. is dependent on transmission line
loss (see text)
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Fig. 6: Typical v.s.w.r. (A) From a well matched line
and aerial. (B) Curve flattened due to line loss
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When line losses are high, the additional loss caused by
standing waves tends to be constant: the amount of power
reflected from the aerial is reduced in proportion to the
overall attenuation in the feeder. As an example, if the line
loss is 6dB only 25 per cent of the applied power will ac-
tually reach the aerial. Should the v.s.w.r. at the aerial be
4:1, due to a mis-match, then 36 per cent of the power ap-
plied to it would in fact be reflected. However, we have
already established that only 25 per cent of the original
power has reached the aerial, so the true reflected
power is: : :

0:25 x 0-36 =0-09 (9%)

The transmission line characteristics further reduce this by
6dB, so we have '

0-09 x 0-25 = 0-02 (2%)

This represents the actual power arriving back at the
transmitter, and would result in a low v.s.w.r. reading at
the transmitter end of the feeder—in this case, something
like 1-3:1.

On the other hand, with a very low-loss line, a high
v.s.w.r. may cause a higher power loss, although the total
may be relatively small by comparison with that actually
reaching the aerial. A v.s.w.r. of 10:1 (True) on a line hav-
ing a loss of only 0-3dB would result in an additional loss
of about 2dB.

Low v.s.w.r. readings do not necessarily indicate a
“Go” situation, and should be closely examined if
transmission line losses have not been taken into account.
For example, with a 15m length of UR43 coaxial cable
having a true v.s.w.r. of 2:1, the reading obtained could be
as low as 1-1:1. With old or otherwise inferior coaxial
cable exhibiting high loss, virtually no reading at all could
occur. On the surface of it, this would suggest a v.s.w.r.
of 1:1.

A typical v.s.w.r. readout for a well-matched aerial
covering the 145MHz band is given in Fig. 6. With above-
average line losses, the response could easily be represen-
ted by the dotted curve.

The relationship between transmission line loss and
v.s.w.r. can be demonstrated in an alternative way, based
on a method of assessing losses in coaxial cable by
measuring the v.s.w.r. when the cable is terminated in a
short-circuit. This technique should never be employed
wl;len transistorised rf. power amplifiers are used, inciden-
tally.

From Example A in Fig. 7 it can be seen that a v.s.w.r.
of 1-5:1 would indicate a cable loss of 6-7dB for the total
length. This is because the forward power is attenuated in
the first instance, and consequently there is a reduction in
the quantity of power reflected, which itself is attenuated
and results in a low v.s.w.r. reading.

Examplé B on the same drawing shows that the cable
loss is much lower, and the high v.s.w.r. of 4:1 indicates
that most of the power travelling along the cable is also
reflected. The attenuation of the cable is only a little over
2dB, so this serves to qualify our preceding conclusions.

Ideally, power and v.s.w.r. measurements should be
made both at the transmitter and at the aerial, otherwise
erroneous readings could be obtained due to other con-
siderations, such as the length of the line in relation to the
frequency being used. If the reflected voltage happens to
be at or near a minimum at the transmitter end, then low
v.s.w.r. figures could be obtained. By the same rule, it is of-
ten possible to reduce an otherwise high v.s.w.r. by prun-
ing a short length off the transmission line—or, indeed, by
adding to it. This will not effect a cure as such however: it
does not remove a standing wave that results from a mis-
match.
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Fig. 7: Attenuation loss in dB for a given length of
cable by reading v.s.w.r. into short-circuit termination.
See text regarding application of this test

Use of VSWR and Power Meters

Really accurate v.s.w.r. and power meters suitable for
v.hf. applications tend to be on the expensive side,
although the model marketed by Telecommunications
Associates may be considered reasonable. The type of
power meter fitted to amateur transmitters and
transceivers can rarely be relied on for accuracy. In fact,
occasionally some instruments can actually introduce a
problem due to poor matching with the feed cable. So also
can external r.f. power amplifiers, which incidentally
should never be in circuit when first testing an aerial for a
match.

Obviously low grade meters should be checked against
a known standard and with a dummy load known to
provide an accurate match with the transmitter output.
In this way a v.s.w.r. approaching 1:1 should be obtained
and full output power indicated if the meter is provided
with this facility.

Testing a New Aerial

Initially a new aerial should be tested with only a short
feeder, to establish that a good v.s.w.r. is possible. A
preliminary check with a receiver is also worthwhile, if
only to ensure that the aerial is giving some sort of results
before applying r.f. power.

Start the tests with fairly low power levels, if possible.
This will prevent damage to the transmitter p.a. stage if a
serious problem should arise.

When the aerial is proved, the full length of feeder
should be fitted and maximum power applied.

One of the most simple and effective methods of check-
ing for the presence of r.f. alongside an aerial is a small
fluorescent tube, of the type often used in caravans. These
are usually rated at about 6 watts, and when touched
against a voltage point on an aerial to which a 10 watt
transmitter is attached, should light almost to full
brilliance.
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NUIRUNNERES

Well, it rather comes into the category
of “"How ever did | manage before | had
one of those?"

Traditional methods of getting nuts
safely onto screws and studs in inac-
cessible places include: snipe-nosed
pliers; forceps; box-spanners; Sellotape
or Plasticine on the end of a pencil or

Practical Wireless, May 1979

other stick. These can be more or less
successful, depending upon the situa-
tion. A short length of thick-wall
polythene tubing is another method,
but since such tubing comes in coils, it

naturally isn't straight, and trying to get:

the nut square-on to the threads can be
pretty frustrating!

The Nut Runner
in use on our
cover subject
this month, the
PW “Imp"’

www americanradiohistorvy com

A nut runner is a purpose-made
plastics tube, which has the advantage
of being straight, with ends recessed to
fit nuts of a given size.

The PW Nut Runner, free with every
issue this month, is coloured bright
orange to help you find it in your tool-
box or on the work-bench, and has an
eight-sided centre section to stop it
rolling away into dark corners. The
ends are designed to fit 4BA and 6BA
nuts, or any with different threads but
similar overall dimensions. Sorry it's
only two sizes, but a tube only has two
ends!

Using the nut runner is simple, and
fairly obvious. There is only one point
to make about it really, and that'is that
the plastics material is fairly soft, so
that it can grip the nut, and it won't
stand up to too much ill-treatment. Use
a box- or socket-spanner to tighten up
the nut in the usual way, once you have
“started” it on the thread.

The nut runner is also useful for
removing nuts safely from threads, in
those situations where it is all too easy
to drop them into the innards of a piece
of equipment. In this case, remember
to.slacken the nut first with a spanner.

We hope you'll find lots of uses for
your PW Nut Runner, not only on elec-
tronic. equipment, but also on the car
and on appliances around the house..

o
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* Gilinono

1kHz Readout on Medium Wave input a3 ‘
pin

It is possible to modify the unit to operate on frequen- iig
cies'up to 2999kHz with 1kHz Readout as follows: :

. Remove IC3 and discard. +5V 5=
Link IC3 pin 1 to C on p.c.b. Eﬁsgi*':{gm - = o 1
Link B to D on p.c.b. 1 1 10 169
Cut track linking IC4 pin I to O volts and link IC4 ' - ICA ; I

pin 1 to +5 volts. ! 14161 di

Cut track linking IC4 pin 25 to +5 volts and link 2010 1 J—Z " 12
IC4 pin 25 to O volts.

For 460kHz i.f. retain AY—5-8100 for IC4.

For 455kHz i.f. use:AY—-5-8102 for IC4.

Remove R23 (decimal point drive).

. The bottom digit does not read.

The AY-5-8102 is a plug-in replacement - for the
AY—5-8100 but is specifically designed for a 455kHz i.f.
To use the 8102 in the original unit on the s.w. bands:

1. Remove link between pins 2, 3 and 6, 7 of IC3 and Fig. 1: Circuit of add-on unit for 1.62MHz i.{.
link IC3 pins 6 and 7 to O volts.
2. Link A to C and B to D on p.c. board.

Use With 1.62MHz i.f.

D.S.COUTTS

ICC 3 Qutput to
1C4 pin 27

A

5_4D1 D2 |03 |D4 4
Icc R1

£~

WS v

The original unit can be modified for a 1.62MHz if. by T} =%
the addition of three c.m.o.s. i.c.s. This assumes the S = 1 = = =
receiver has a tunable first local oscillator on the high side - o = =0 -
of the incoming frequency. = = = =0 B

The circuit diagram for the add-on circuitry is shown in ° == —_—

Fig. 1. It can be seen that there are five connections € i S hi
between the main p.c.b. and the add-on unit, two power WR044  ©IPC Magazines Ltd 1979
connections (+5V and 0V) and three signal leads.

To modify the unit: :

. . Fig. 2: Full-size t -
1. Ensure that there are no links on points A, B, C and o Al=Btfoc bammt atd onip-c.b

D on the main p.c.b. "
2. Remove link on main p.c.b. between IC3 pins 2, 3 "'{”'

and 6, 7 and link IC3 pins 6, 7 to 0 volts. . - ~ R
MAKDI? G bC WYBTSINSE 149 88

3. Build up the add-on unit (see Figs. 2 and 3). As the

i.c.s used for the modification are all c.m.o.s. it is ad- Reset 4—8
visable to use sockets for them. Double check the OV-—1®-
wiring and mount the unit on the main p.c.b. using Input ==

plastic stand-off pillars and self-tapping screws.
4. Connect the two boards together with five wires as
shown in Fig. 1. -

Circuit Description

| [WrMOBE] | O
Operation of the add-on unit is relatively )
straightforward. It is required to gate out extra counts to Fig. 3: Component layout and off-board connections
adjust the offset to 1-62MHz. The reset from IC1 pin 12
resets ICs A and B, their outputs go low and ICC pin 2 is continued on page 61
38 _ Practical Wireless, May 1979
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FXT MONTH
practical

WIRELESS

= 2oy

Ty ey

=m

Bt A

s

A 150W solid-state s.s.b. linear amplifier for 2-30MHz, employing the latest
broadband technology. This professionally-designed module can be constructed from
i readily-available European components and requires an input of only 1-5W for full
§ output. - The power source is 13-5V d.c. — ideal for mobile applications or for

increasing the power output of other small transmitters

ALSO
JUMBO WALL CLOCK

i
With our Jumbo Wall clock in your
kitchen you will know exactly when you
§ should have had your dinner. This unique
| project uses one i.c. and a host of l.e.d.s
: for the display to give you the time in
‘:; 65mm high digits

PASS’VE 10..1 This simple, but effective, probe unit has been designed

i especially for use with the PW Purbeck oscilloscope. It is
easily built and will enhance the use of your scope when

D’V’DER PROBE measuring those interesting waveforms

Practtcal Wzreless, May 1979 ; 39
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This construction project is designed for the beginner who.

wants to build and use his own three waveband receiver,
but who doesn’t feel experienced enough to tackle a
superhet, with i.f.s to align and tuned circuits with padders
and trimmers to adjust. This simple transistor set will
receive plenty of stations on all three wavebands, once
you’ve picked up the knack of using the reaction control.
For this reason it was felt not only worthwhile but
essential to incorporate a good slow motion drive, with a
pointer and logging scale. Without it, you won’t be able to
tune your receiver to listen out again for that rare DX
(long distance) short-wave station you heard last night.

The article includes a few reminiscences which may
interest the old timer and a little theoretical background
for the student or the curious. But if all this is beyond you,
never mind, just have fun making up the set and then even
more fun using it!

For simplicity and long battery life, the set uses
headphones. For any serious DX use, you must use
’phones in any case, and don’t forget that DX is not
confined to the short waves. There are stations from other
continents to be heard on medium wave also, especially
after most of the European stations have closed down at

" night.

How the Set Developed

When I was a lad, I was always one for building bigger
and better radios. From a very nice early ’20s crystal set
(alas I no longer have it) given to me by my grandmother,
I progressed to a one valver. This used an HL2 battery
triode with 2V filament and with the aid of reaction
provided both better sensitivity and selectivity than the
crystal set. It was succeeded by two and three valve
“straight” sets—O0V1 and OV2 we called them in those
days—and many others. Eventually came the great leap
forward, a mains superhet! 3 wavebands with a Wearite
coil pack and a line up of 6K 8 mixer, 6K 7 i.f., 6Q7 double
doide triode, 6V6 output and 5Z4 rectifier. Results were
fair to middling and the later addition of a second i.f. stage
increased the set’s sensitivity whilst leaving it with an
intermittent tendency to instability.

More Valves

Other sets followed, including a valve portable with a

IRS, IT4, 1SS, 3S4 line-up (later revalved with 25mA

heater valves of the DK 96 series) leading on to transistor
portables, etc. But one of the most successful sets of all in
terms of results versus complexity was on OV 1 using 0-3A
heater valves with UX6 pin bases, salvaged from various
pensioned-off prewar imported American radio sets I was
given. It had a “77” pentode as leaky grid detector with
reaction, a “43” output pentode (if memory serves me well)
and the type number of the rectifier escapes me
completely.

The whole set was contained in a box made of
hardboard, about 51 inches square by 7 inches high, which
with a 5 inch round speaker didn’t leave much room. So
the heaters were fed from a “line cord” and the reaction
control mounted in the middle of the speaker grille! The
set covered medium wave only and used a short whip
aerial as there were no ferrite rods in those days.
~ The surprising feature was the great sensitivity and
selectivity given by this simple line-up, as long as careful
use was made of the reaction control. This was because
the reaction could be advanced to the point where the
detector was right on the verge of oscillating, but not quite.
On tuning off to either side, the circuit would slide gently
into oscillation, as evidenced by the appearance of a beat

40

* components

Resistors
Tws%
10Q 1 R8
100Q 1 R4
330Q ] R1
680Q 1 R7
1kQ 1 R6
8.2kQ 4 R2,3,9,10
100kQ 1 R5
Inductors

Denco Transistor Juning Coil, Range 3, Blue. L1
Denco Ferrite Rod Aerial MW/LW 5FR. L2A, B
Output transformer 1-2kQ c.t. to 3-2Q (LT 700)

Miscellaneous
4p.3w. “"Wavechange” rotary switch (1). Stereo
jack socket 0-25in (1). Verocase Type 1 (205 x
110 x 140mm) (75-1412K). Slow motion drive
unit dual ratio 36:1 and 6:1 with dtal Type 4103
(124 x 96mm) (1). 4mm sockets Yellow (1) Green
{1). Telescopic aerial. Printed circuit board, “P" clips
10mm dia. (2). Pillars 6BA internal thread 12-7mm
long (4). ‘Knobs (2). Nuts, bolts and washers as
required. Aluminium sheet 20 s.w.g. 80 x 120mm.

:

Semico

Transist
BC10
BC21

Potenti
4.7kC

Capacit
Polystyre
220pk
470p!
1200

Cerami
100
1nF .
22nFl
O-1uF

Electroly
50uF
100uF

Variable
365pF

Practical Wireless, May 1979
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Mime

3-Waveband |
Receiver

k components

Resistors Semiconductors
1w 5% Transistors
10Q 1 R8 BC109B 3 Tr1,2,3
100Q 1 R4 BC214 1 Trd
330Q 1 R1
680Q 1 R7 Potentiometers
1k 1 R6 . 4.7kQ (Lin.) 1 VR1 (with switch)
8.2kQ 4 R2,3,9,10
100kQ2 1 RS Capacitors
Polystyrene
Inductors i%ggi ; g? 2
Denco Transistor Tuning Coil, Range 3, Blue. L1 12000F 1 C3'
Denco Ferrite Rod Aerial MW/LW 5FR. L2A, B o
Output transformer 1-2kQ c.t. to 3:2Q (LT 700) Coraim
100pF 1 c8
‘Miscellaneous 1nF 1 Cc9
4p.3w. "Wavechange” rotary switch (1). Stereo 22nF 1 c10
jack socket 0-25in (1). Verocase Type 1 (205 x O-1uF 3 C5,6,7
110 x 140mm) (75-1412K). Slow motion drive
unit dual ratio 36:1 and 6:1 with dtal Type 4103 Electrolytic (p.c.b. type)
(124 x 96mm) (1). 4mm sockets Yellow (1) Green 50uF 10V 2 C12,13
{1). Telescopic aerial. Printed circuit board, "P" clips 100uF 10V 1 Cc11
10mm dia. (2). Pillars 6BA internal thread 12.7mm
long (4). Knobs (2). Nuts, bolts and washers as Variable

required. Aluminium sheet 20 s.w.g. 80 x 120mm. 365pF single gang Jackson 0-1-365 VC1

Centre Page
Prdctical Wireless, May 1979
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4 note with the received carrier, but on tune the damping due
to the received signal prevented oscillation. If the reaction
was advanced further, the circuit would oscillate, but
phase locked to the incoming carrier—homodyne
reception. Application of even more reaction would then
actually reduce sensitivity as the received signal was
capable of exerting less and less influence on the oscillating
circuit.

Reaction Backlash

Many times since, 1 have tried to obtain comparable
sensitivity from a transistor set with a single tuned circuit.
Always the same snag—reaction backlash—has appeared
to a greater or lesser extent. On winding up the reaction to
increase gain, the circuit plops into oscillation and won’t
stop until the control has been wound so far back that
there is then no benefit at all.

We have radios enough at home and don’t néed
another, especially one with a reaction control, but the
problem posed an intellectual challenge which just had to
be accepted. So over the Christmas holiday, while the rest
of the family was recovering from a surfeit of seasonal
fare, I crept away to my laboratory.

It soon became evident that with reaction applied to a
single transistor stage with any of the conventional bias
stabilisation schemes, once the circuit commenced to
oscillate the net gain would rise, as the collector current
rises more on one half cycle than it falls on the other.

This is a consequence of basic transistor theory, which
states that the transconductance “gm” is directly
‘proportional to collector current. Therefore, the amplitude
rapidly builds up and the transistor biases itself back
towards Class C. When the reaction is reduced to the
point where oscillation ceases, the transistor is left in a
lower gain condition until the base coupling or emitter by-
pass capacitor discharges to its normal potential.

lan HICKMAN

ductors
rs
B 8 Tr1,2,3
! 1 Tr4
ymeters
(Lin.) 1 VR 1 {with switch)
ors
mne
: 1 c4
2 C1,2
F 1 C3
1 Cc8
1 C9
1 ci10
3 C5,6,7

ic (p.c.b. type)
ov 2 C12,13
10V 1 G
i Internal details of the
prototype receiver. The
p.c.b. is smaller in the
finalised design

single gang Jackson 0-1-365 VC1
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Long-tailed Pair

The obvious step was to change to a circuit
conﬁguratlon in which the gain "does not rise with
increasing_input. Such a circuit is the long-tailed pair
shown in Fig. 1. Note that the input must provide a d.c.
connection, otherwise Tri will niot conduct. When acting
as a small-signal amplifier, the “tail” current provided by
R 2 will (ideally) divide equally between Til and Tr2.

WAD331 ) ¢ AL
R1
DQutput
P — —
Input I
0 O O 0V
R2
-0 —Ve

Fig. 1: Basic long-tailed pair circuit

When driven by a large signal, the current (and hence
the transconductance) of one transistor rises, and that of
the other falls. Consequently the gain is at a maximum for
small signals This circuit was arranged as a m.w.
receiver as in Fig. 2. Reaction was applied through a small
fixed capacitor, the amount depending on the setting of
potentlometer, which was used in place of R1 in Fig.

(The arrow across the wiper indicates clockwise
dlI‘CCthIl of rotation.) A couple of r.f. decoupling
capacitors were fitted across the supplies as good
standard practice. An output was taken from Tr2 collector
(via a 15kQ) resistor to avoid r.f. loading) to a laboratory
amplifier or “squawk box”, an apt name when the reaction
is turned up too far!

Results were surprisingly good, with a large number of
stations received during daylight and a host more after
dark.

There was still, however, a slight tendency to backlash
on the reaction control and this made it difficult to receive
the weakest stations, Trl and Tr2 had not been selected
for equal base emitter voltage and it was therefore likely
that there was an offset between them resulting in the tail
current not dividing equally. Once oscillation commenced,
would the voltage swing at Tr1 base, being large compared
to the offset, result in a rise in gain and hence backlash?
This was indeed proved to be the case by providing
separate tail resistors for each transistor and coupling

them together via a capacitor. The d.c. conditions for each
transistor were now completely defined individually and
backlash virtually absent. Weak stations could be brought
up to the required volume by advancing the reaction,
which at the same time, increased selectivity. Only if the
weak station were very close to a local station was there
any interference from the latter.

No Detector!

At this stage, I realised that the circuit contained no
detector! This explained why it had been necessary to set
the gain of the Lab. amplifier so high. A diode detector
circuit and amplifier was incorporated, resulting in the
circuit of Fig. 3. Disappointment! Considerable reaction
backlash reappeared. Evidently the diode detector circuit
imposed less damping when the receiver was oscillating
than when it wasn’i. This would not be heiped by the fact
that the BC214’s base current was supplied via the diode,
even though this was only a fraction of a microamp, but it
set me thinking about high impedance detectors for
minimal circuit loading.

Old timers may remember the “infinite impedance
detector”, which despite the slight exaggeration, certainly
produced much less damping than a thermionic diode
detector. The detection was performed by the grid/cathode
circuit of a triode, the cathode being bypassed at r.f. The
output therefore followed the positive crests of the grid
voltage, but as negligible grid current flowed, circuit
damping was minimal.

| O l —0+Ve
MW, : L3 1
Ferrite | S0 15k , Screened Lead
Rod ——tolLab
Aerial : Amplifier

!

|

| BC1098B

| -I ol 00V

?sm ot

WAD33 I O—Ve

Fig. 2: Simple medium-wave receiver circuit

Exactly the same detector circuit works a treat with a
transistor and by direct coupling to Tr2 collector we can
save a component or two. In the final circuit of Fig. 4, Tr3
is the infinite impedance detector, rectification occurring in
the base/emitter circuit, but with nearly all the rectified
current being drawn from the positive rail rather than Tr2.

;£4k7
T2 Lin

n

|

#=500p 2ROl 22p

BC109B ¢ ] J—4 BC1098

. 4 O+Ve

Oul %1% %m

—i—

Phones

o 00V
High L
Impedonce T 50

L 2 _ O—Ve

Fig. 3: The addition of a detector stage gave disappointment
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{Aerial)

Fig. 4: The circuit diagram of the PW Imp receiver

Ae O—e—-—g
{Earth} D
E% O
N
S1b
R9
o 8kz|
O S2
Sic
A R c12
%) S0u
330
—0
T
BC1098 y
C10
0 ! T100p T n TZZn
S -,
A Sk1 9
R2 Pri Sec, — 1 'Pl;/:!
Sid 8k2 E r :l;
R
R3 1 [ 1 &9
" 8k2 LT 700
A 10 CLI o - c13
L8 220 . ooy TSO0¢| o
| P & o & e —0—
1A 1 e C7
O § o
A A

A little negative feed back has been introduced into the
emitter circuit of the output stage Tr4 to reduce the
background hiss and minimise distortion at maximum
volume. The circuit is designed for low impedance head-
phones such as the Author’s very comfortable stereo head-
phones bought at a Boot’s store, so a matching
transformer is included. If high impedance ’phones
(usually about 2k impedance, though the resistance is
lower than this) are used, T1 should be omitted, the
phones being connected between Tr4 collector and the
negative rail.

Construction

The set was built in a plastic Verocase with metal front
and back panels. The slow motion dial frame needs about
Imm filed off of the top and bottom edges to allow it to fit
between the top and bottom edges. Use the aluminium
plate supplied with the dial to mark out the front panel for
the drive mechanism.

It is recommended that the circuit be constructed on the
printed circuit board shown and that metalwork
dimensions and wiring layout be as in the diagrams and
photographs.

The p.c.b. is mounted on pillars screwed to the bottom
of the case, while the telescopic aerial uses a 4BA screw in
the case bottom locked into place with a nut, under which
is the solder tag for the aerial connection. A hole in the top
of the case, exactly over the 4BA bolt, holds the aerial in a
vertical position.

Winding his own coils is the easiest way for the
beginner to go wrong, so the well-known Denco range
have been used. These are however not designed with
receivers using reaction in mind, so additional windings
have to be added, as in Fig. 6. On long- and medium-
wave bands, a ferrite rod aerial is used and is connected
differently from the circuit supplied by Denco. On short
wave a Denco transistor coil, Range 3, Blue, is used, with
a telescopic aerial and provision for an external aerial and
earth. Fig. 4 shows the circuit diagram, Fig. 7 shows the

Practical Wireless, May 1979

printed circuit board layout, copper side, and Fig. 8 shows
the component layout.

When complete, double check all the wiring, set S1 to
l.w., VR1 fully anticlockwise and plug-in low impedance
headphones and a PP3 battery. With the tuning capacitor
about half in mesh Radio 2 should be heard and turning
up the reaction control VR1, which also does duty as a
volume control, should increase the volume. If turned up
too far, the circuit will oscillate, resulting in a whistle or
beat note if the set is not exactly on tune. Check the m.w.
and s.w. ranges also, noting that the position of the
reaction control for best results will be quite different on
the three wavebands. Indeed, the position will vary
somewhat over any given band.

The prototype p.c.b. The final version is only half this
size

43

www americanradiohistorv com


www.americanradiohistory.com

 Sreen Coupling WAD335
8
MW,
2
p— L 9
7

e Y \

3

The Author set the core of the short-wave coil for
minimum inductance, i.e., with all the adjusting screw
showing, giving a tuning range on s.w. from about 1.8 to
6MHz. This includes two amateur bands “top band” (160
metres and 80 metres), as well as most of the m.f. and the
lower end of the h.f. marine bands and almost reaches up
to the 49 metre broadcast band.

Before trying to calibrate the scale, set the tuning
capacitor fully in mesh and the pointer to 180 on the
logging scale. At the other end of the scale, the pointer will
actually move past O, but this does not correspond to the
useful tuning range—in fact the capacitance actually
starts to rise again slightly, so you may hear the same
station at two points.

Calibration of the scale is most easily carried out by
tuning in a station on a commerical receiver at or near a
dial calibration*point and then tuning in the same station
on the newly completed receiver. In this way, each wave-
band can be calibrated in turn. In fact for greater
accuracy, the commercial receiver can be set exactly to
scale calibration points and the reaction control advanced
until oscillation occurs. The Imp can then be tuned in to
the commerical set which will respond with a whistle if it is
already receiving a station or by going quiet if it is not.

Using the Imp

Long and medium wave will bring in quite a few
stations, even in daylight, the author having heard many of
the local radio stations in the south of England on medium
wave as well as the more powerful BBC regional services.
After dark, conditions really open up and one can hear
stations from all over Europe and occasionally beyond.

On short wave, don’t expect many stations in daylight,
especially on the telescopic aerial. Much more signal will
be provided by a “sling-out™ aerial consisting of 3 or 4
metres of wire, in conjunction with an earth. The latter can
be picked up with a three pin plug at the nearest ring-main
socket. If you really get interested in short wave then an
aerial tuner unit as described in the free supplement to the
March 1978 Practical Wireless would be worth building.

After dark is the best time for s.w. listening. Turning up
the reaction until oscillation just occurs will reveal many
more stations using c¢.w., i.e., just transmitting dots and
dashes of carrier without any modulation. The carrier
beats with the receiver oscillation to produce an audible
tone, whereas otherwise the morse is virtually unreadable.

Likewise, turning up the reaction until oscillationjust
occurs enables s.s.b. (single sideband suppressed carrier)
transmissions to be received. Very accurate tuning is
needed here, as unless you tune to within 20Hz or so of the
right frequency, the result will sound like Donald Duck.
This is why a good slow motion drive is required. Even
when the tuning is accurate enough for the speech to be
readily understood, it still tends to sound like someone
talking down a drain pipe unless you happen to hit on
exactly the right frequency to within 1 or 2Hz!

S1/C qda &
wiper

+ et
VI%VSZ I

Ground t -
WRMI31 round  Ogtput “Ness

Fig. 7 (Top): The full size p.c.b. copper track pattern

Fig. 8 (Above): The component placement for the p.c.b

The picture on the left shows the mounting of the

slow-motion drive unit to the mounting bracket at the
bottom

Practical Wireless, May 1979
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B :

%

1 Earth connection via
| screw on mounting
bracket

Lo
s R C PCB
S £ i
7 '
Eatter) ) - 6
connec {Ol’ . @ D @E @ @
. 1 |
" Aerial 1
tag; to \\
ba se of

tel.escopic aerial

| TR | | N
Aerial LHJ Ground
SK1 (Earth)

'Fig. 9: The complete point-to-point wiring diagram for the PW Imp. It is suggested that this layout be followed

closely to ensure good results. Note that the four pelystyrene capacitors mounted on the rotary switch are not

mechanically anchored at the opposite end to the switch tags so that care is needed to ensure that the free ends do
not short to any metal parts

Jammers and things

Here are a few points to watch out for when listening on
s.w. which might otherwise puzzle the beginner.

Firstly, you may find stations which seem to extend
across much of the band. This is usually a very strong
station just outside your s.w. range. An a.t.u. (aerial tuning
unit) will help here, but if you don’t have one, try using the
telescopic aerial instead of the external aerial. Next, you
may find a “station” just emitting a buzzing noise. This
may be a real station transmitting “facsimile” or an Iron
Curtain jammer. But if you find it in several places, check
that there isn’t a TV set working in the next room—it
could be stray radiation from that! Fluorescent lighting
fixtures can also emit radio interference.

46

Although the final circuit of Fig. 4 uses four transistors
and drives headphones only, it has several advantages.
Firstly, following the layout of Fig. 9 and using new,
reliable components, excellent results are assured and at
10 or 15p each, four transistors are no undue expense.
Secondly, more than ample volume is provided for
headphone use, yet the circuit draws a mere 5SmA—very
economical on batteries. Thirdly, the design achieves what
was originally aimed at, a smooth control of reaction with
minimal backlash, resulting in sensitivity not much less
‘than that of a super-het with the necessary selectivity to go
with it. But unlike a super-het there are no i.f.s to line up,
nor padders and trimmers to adjust.

Practical Wireless, May 1979
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BINDERS FOR PW

Keep your copies together
Keep them clean
with the
PW Easi-Binder

The Easi-Binder is attractively bound with
the title blocked in gold on the spine with
the current (or last) volume number and
year. For any previous volume numbers
please advise year and volume and a
separate set of gold transfer figures will be
supplied.

£2-85 inclusive of YAT and post and pack-
aging from: Post Sales Department, IPC
Magazines Ltd., Lavington House, 25 Lav- }
ington Street, London, SE| OPF.

(CQverseas orders please add 60p).

'RINDLY NOTE!

So You Wiint to Pass the RAE ?
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For details and coupon see page 36
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Step Tone Generator, March 1979

In the circuit diagram, pins 2 and 6 of Timer 1 should
be linked to the Gate of the 2N3819. The last line of
the text should read ~. .. sophisticated voltage to
frequency voice scrambler.”

PW “Soundlite’’, March 1979 .

The comment at the top of page 29 regarding the han-
dling of c.m.o.s. integrated circuits should be ignored.
The MC3301 and MC3302 are not ¢,m.o.s. but bipolar
devices, and therefore unlikely to be damaged by
static charges. Qur apologies to the author for this
error, the result of a mental aberration whilst the
article was being prepared for publication in this
office. The use of sockets for the i.c.s is therefore
unnecessary, and probably inadvisable in a portable‘
device of this type.

Where intermittent triggering of triacs on noise
occurs, resistors R35, 48, 59 can be increased to 1k
or 2-2kQ); R36, 49, 60 can be reduced to 1k} or
470Q. This also reduces the dissipation in R1,
allowing cooler running.

VHF Monitor Receiver, April 1979

Details of the companies supplying the special plated-
through-hole p.c.b. for this project regretfully con-
tained an error. This should read: The special p.c.b. for
this project is available from Kelan Engineering Ltd.,
27-29 Leadhall Lane, Harrogate, Yorkshire HG2 9NJ.
Tel: {0423) 879126.

Ambit International are also able to offer a multi-
channel option using 3rd overtone crystals.

PLEASE MENTION
PRACTICAL WIRELESS

WHEN REPLYING
'TO ADVERTISEMENTS
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SPECIAL | |

PRODUCT
REPORT

Telecommunications
__Accessories Limited

/

VoWR
BRIDGE

([TYPERW100L)

The problems of coupling transmitters to aerials are well
known and are discussed in detail by F. C. Judd elsewhere in
this -issue. Briefly, the object is to achieve an optimum
transfer of the r.f. energy from the transmitter power output
stage(s), along the feeder to the radiating device, which calls
for quite precise matching.

One of the most convenient methods of measuring the
parameters involved is to use a bridge, which is placed in-
line with the aerial and gives a visual indication of the
forward and reflected power levels present.

A variety of types are available costing from-a few pounds
to several hundreds. If meaningful measurements are to be

* specification
Frequency range:. 50-430MHz in 3 ranges

0-20 and 0-100W forward
0-5 and 0—20W reflected

Power ranges:

Input and output

impedance: 50Q
Connectors: 500 "N" type
Size: 190 x 108 x 114mm.

(74 x 41 x 41}ins)

Woeight: . 1.75kg (3-8lbs)

Price: around £130
Telecommunications Accessories Ltd, Thame
Industrial Estate, Bandet Way, Thame, Oxon
0X9 3SS. Tel. (084421) 3621. !
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made, however, the very cheap instruments are unlikely to
afford the accuracy required. Indeed they can, in certain
circumstances, introduce problems if their own input and.
output characteristics do not match those of the circuit
under test. .

Assuming the average amateur's budget does not extend
to a Bird Thruline with several plug-in elements, one is faced
with the decision of what to buy for a reasonable outlay
which measures, rather than indicates.

Telecommunications Accessories Ltd. (until recently
known as Antenna Specialists UK Ltd.) import a v.s.w.r.
bridge and power meter combination, type RW100L which
is intended for the commercial mobile market but is equally
suited to amateur applications.

Two meters, each with a 76mm (3in) display area, are
employed, so that forward and reflected power can be
directly compared without the arduous business of having to
switch between the two functions and memorise the values
from one to the other. Full-scale deflection is selected by
two push-buttons in each mode, the readouts being 0-20,
0-100 watts forward and 0-5, 0—20 watts reflected.

Input and output is by “N” type connectors into 50
ports. A very close match to the 50Q circuit under test is
maintained by the bridge.

Three switched frequency ranges are provided covering
50-430MHz in the one unit, without the use of separate
directional couplers. The meter under test proved very easy
to operate and read, its accuracy being quite remarkable
when compared to a much costlier professional model.

Although the instrument is intended for laboratory or
“shack” use, its rugged construction also makes it suitable
for applications in the field where a less gxpensive, high
integrity meter is called for.

There are other less-sophisticated devices within the
range available, and the distributors have indicated their
willingness to supply detailed information on the product
line when requested to do.so.

Peter Preston

Practical Wireless, May 1979

www americanradiohistorvy com



www.americanradiohistory.com

In-line
Crystall
Calibrotor

M.TOOLEY

Radio amateurs often need a reliable means of scale
calibration for home-constructed projects. The unit to be
described is an in-line crystal controlled calibrator which
produces markers at 1-0MHz, 100kHz and 25kHz with
harmonics well into the v.hf. band. Its fundamental
signals will be found useful for calibrating the timebase of
an oscilloscope, for example, whilst the harmonics offer a
simple solution to the problem of scaling a receiver tuning
dial.

This calibrator has been designed to be left permanently
in circuit with an aerial feeder. When not in use, it presents
a through path for the signals, the markers being readily
available if called for. A useful life of around twelve
months can be expected from the internal battery with
normal operation.

The calibrator consists of a 1-0MHz crystal oscillator
with logic dividers to give additional outputs at 100kHz
and 25kHz. Square waves, rich in harmonics, are
produced, generating markers which extend to v.h.f.

Three cmos inverters ICIf, ICle and ICld are
arranged in a feedback configuration which ensures good
loop gain and reduces the possibility of overtone oscilla-
tion (Fig. 1). The crystal determines the oscillator fre-
quency and resistor R1 provides a d.c. path around the
loop. Fine tuning is by the trimmer TC1 and ICla shapes
the output pulses to produce a good square-wave pattern.

A Johnson counter, IC2, divides the oscillator output to
give a signal at 100kHz. The two halves of IC3 are each
arranged to divide by two and are cascaded after IC2 to
obtain an output at 25kHz. Switch Slc selects the marker
required, which is again shaped by Trl to sharpen up the
waveform and thus ensure good v.h.f. harmonic content.
Finally, the signal is capacitively-coupled to the aerial via
the output loop L1. When 1.-0MHz is selected, IC2 is
inhibited to avoid the problem of unwanted and am-
biguous Lf. signals. Similarly, IC3 is inhibited in the
100kHz position. The control is via S1b and uses IC1b
and IC1c repectively.

Construction

This instrument is built into a small die-cast box, which
also acts as an effective screen. Be sure that it is deep
enough to provide adequate clearance for the crystal, if
you choose to use a type different from that in the compo-
nents list. The general layout is given in Fig. 2.

Practical Wireless, May 1979

{2y o o
§ IMHz  100kHz -
o off . «25kHz e
&) S

All components are mounted on a p.c.b. which is
spaced from the box with two 6BA nuts, or short pillars.
The copper track pattern is shown in Fig. 3 and Fig. 4 is
the component overlay.

The crystal is an HC33U type, soldered (with care!)
directly to the board, whilst the integrated circuits can be
plugged into sockets, if this method is favoured. With
regard to the cMOs, the usual precautions should be taken
to avoid destruction. Leave the devices in their static
protection until you are ready to use them. With a
properly earthed iron and sensible approach they can be
handled quite safely.

The selector switch is mounted centrally on the lid of
the box. Depending on the type used, it may be necessary
to slightly shorten the tags to prevent contact with other
components 'on the p.c.b. A suitable piece of Paxolin or
plain Veroboard forms the battery compartment.

The coaxial line is made from 160mm of low-loss co-
axial cable, with the outer sheath removed to allow the
loop L1 to be fed under the braiding, entering and leaving
20mm from each end.

As with all projects, a thorough visual check should be
made before applying power, with special attention to sup-
ply polarity, the positioning of the i.c.s and the possibility
of solder bridges on the tracks of the p.c.b. On all ranges,
the supply current should be approximately SmA, so if a
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Fig. 2: Wiring diagram of the unit Fig. 3: Full-size track pattern and Fig. 4, p.c.b.
component layout
continued on page 55
50 Practical Wireless, May 1979

www americanradiohistorv. com


www.americanradiohistory.com

THE

A WINTON

Stereo Amplifier

Part 3

Front Panel

Although the front panel is intended to be held in place
with an adhesive it is also secured by the nuts holding
the mains and speaker switches as well as the jack socket.
Take great care not to scratch the panel when tightening
these components. It is a good idea not to fit the front
panel until all testing, etc., is completed, and you are
satisfied that further work on the chassis will not be
needed.

Wiring

Final wiring is straight forward and providing care is
taken no difficulties should be encountered.

It is very important to follow exactly the wiring
sequence shown in Fig. 17. In particular, the earth wiring
must be followed exactly if distortion or hum loops are to
be avoided. Note that some of the screened leads have
their braiding connected to one end only, ajso that the
earth wiring of the disc input is different from the other in-
puts. Wire exactly as shown in the diagram, do not take
short cuts. Fig. 18 shows good and bad examples of earth
wiring of the disc input. The same general idea holds true
for the whole amplifier.

Note that a signal-to-noise of —68dB relative to
3 millivolts on an input is an equivalent noise voltage of
approximately 1 microvolt flowing in the input wiring and
it won’t take much induced hum or noise to degrade this
figure. In fact when you consider that the disc input with
RIAA equalising includes nearly 20dB of boost at 20Hz

Power f.e.t.s
A

E.ARULE

the actual noise present to achieve —68dB is nearer 01
microvolts!, need I say more.

The input leads from the disc DIN socket to the p.c.b.
should also be twisted together with the earth lead as
shown in the photograph. The physical position of other
wiring is not critical (within reason) provided that the
actual sequence of connections are followed.

Testing and Setting Up

The minimum equipment required for setting up con-
sists of a 20kQ/V multimeter (AVO 8 or equivalent), and
two 30Q wire wound SW resistors.

Those of you who possess a range of audio test equip-
ment, such as generators, scopes, distortion meters and the
like, will already know how to test equipment to specifica-
tion and it is not intended to give details of this here.
However, the basic test procedure should be carried out
first as the simple method described will avoid expensive
mistakes. : :

Before proceeding set the controls as follows:

Mains switch off.

Speaker switch to loudspeaker position.

Volume at minimum.

Balance and tone controls to centre of movement.
Push buttons all out except tape.

Do not connect any form of load to the loudspeaker
terminals at this stage.

Fuses

Earth

Disc Tuner Aux2 Aux1 Tape

Fig. 16: Back panel df the complete amplifier showing the input sockets, power output transistors, fuses and
output terminals. The terminal post under F2, and marked "‘Earth’’, is the means of connecting the earths from
other equipment to the Winton

1

Practical Wireless, May 1979
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Tuner Dise
SK2 Earth BK1
s~ ag

(a)

(c)

Fig. 18: The correct earthing arrangements for the input sockets is shown in drawing (a). The other two methods
(b) and (c) are both wrong and will give rise to hum and noise problems

Fuses

Check that the correct fuses- have been fitted. One 1A
slow-blow in the mains fuse holder and two 2-5A quick-
blow, one in each loudspeaker fuse holder.

Disconnect the wires to pins 3 and 11 on each channel,
these are the power supply leads to each power amplifier.
Taking each channel in turn and leaving the other discon-
nected, connect a 30Q2 WW resistor in series with each pin
(3 and 11) on channel A and its respective supply lead.
The object of the series resistors is to limit the current and
avoid damage to the transistors in the event of a fault con-
dition occurring when switching on for the first time.

Next turn VR6 on each channel fully anti-clockwise
(minimum) and VRS on each channel to its middle
position.

Quiescent Currents

Connect the mains supply and switch on. The l.e.d. on
the front panel should glow indicating that the d.c. supply
is on. Watch for any sign of a fault condition, such as
overheating. Should everything seem to be in order,
proceed; if not switch off and investigate the problem.
Connect the multimeter. set to read at least 50V between
chassis (negative) and C40 positive tag, the reading should
be about 48V. Transfer the meter to pin 11 channel A. The
voltage here should be 1 or 2 volts lower.

The actual voltage drop will depend on the quiescent
current through the output devices but at this stage should
not be more than a few volts drop. Should it be more than,
say. 5V then switch off and check the wiring again.

If in order, transfer the meter leads to C41 negative tag
and chassis and then to pin 3 channel A, the voltages
should be the same as before but of reverse polarity. Now,
while watching the voltage reading, adjust VR6. As its
resistance value is increased the voltage on pin 3 (and 11)
should fall as the quiescent current is increased. Reset
VR6 fully anti-clockwise. Switch off.

Disconnect the meter and remove the two 30Q wire
wound resistors. Connect pin 3 back to the wire from C41
negative tag. Connect the multimeter (on its highest
current range) in series with the wire from C40 (positive)
and pin 11 channel A. (Check that leads are not shorting
to anything.) Switch on. With the meter set to a lower
current range, adjust VR6 for a reading of 50 to 60
milliamps. Switch off. Remove meter and reconnect lead
from C40 to pin 11 on channel A. Repeat all of the above
instructions for channel B.

Practical Wireless, May 1979

Table 1
All voltages are with respect to chassis

Collector Base Emitter
Tr1 10-3Vv ov —0-5V
Tr2 10-5 0 —-0.5
Tr3 0 10-3 11.1
Tr4 —42.7 0-2 0.5
Trb —42.9 0] 0-8
Tr6 9 —42.9 —43.6
Tr7 0-8 —42.7 —43-6
Tr8 0.5 43.5 44.2
Tr9 47 45 44.5
Tr10 —47 —45 —44.5

Drain Gate Source
Tr11 47v 0-5v ov
Tr12 —47 —-0-8 0
PIN 11213 4 51617 8
IC2 =|=|=|-14-2 =|=|=[+14.7
IC3 =|=]{=1|-14.2 =|=1=+14.7

Cathode Anode

D1 14.7V ov
D2 0] 14.2
D3 44.1 43.7
D4 0.5 04
Db 0.4 0]
D6 0] —0-7
D7 —0-7 —0-8
D8 1.6 0]
D9 +47 34 ac
D10 +47 34 a.c
D11 34 a.c. —47
D12 34 a.c. —47

Offsets

Having now set up the quiescent currents for each
channel, the d.c. offset can be adjusted. Connect the multi-
meter, switched to a high d.c. voltage range, across the
loudspeaker output for channel A (red and blue terminals).
Switch on and the meter should not read. Switch to the
lowest meter range and adjust VRS for zero voltage on the

53
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These oscilloscope traces show the response of the PW Winton to various square wave inputs. In each case the

upper trace is for the output of the amplifier with 8Q resistive loading, while the lower traces are for a load of 8Q

and 2uF. The top row shows the response {left) at 100Hz, (centre) at 1kHz and (right) at 10kHz. The lower row

shows the response (left) at 20kHz, (centre} at 100kHz. The last picture shows the power amplifier output at

100Hz into an 8(2 dummy load with a square wave fed to the disc input through an inverse RIAA network. The sub-

sonic filter is switched in accounting for the slope to the top and bottom of the trace. Note, however, that the trace
is smooth and straight

speaker output terminals. It should be possible to swing A full voltage check list is given in Table 1. These aré
the voltage either positive or negative by adjusting VRS5. actual voltages measured on the prototype amplifier and
The correct setting is Zero Volts. Switch off. Repeat the may vary by about 10 per cent in normal practice,
procedure for the other channel. depending on the meter and the mains voltage at the time.
Table 2
Mains switch Switches amplifier on/off.
Speaker switch Selects either headphone jack socket or speaker outputs.
Volume control Adjusts volume of signal and maintains 2dB matching between channels.
Balance control . Adjusts output of either channel from maximum to zero, for correcting unbalanced left/right
signals; also operates on tape output. ‘
Bass control Boosts or cuts lower audio frequencies.
Treble control Boosts or cuts higher audio frequencies.
Push buttons: a
LF Low frequency filter. Reduces output below 50Hz. .
HF High frequency filter. Reduces output above 5kHz (for removing scratch or hiss).
Tape Selects tape input; also used for monitoring tape during recording.
Mono Parallels both channels. -
AUX 1 Selects AUX 1 input, which also has a tape output on it. This input is suitable for
most cassette recorders. '
AUX 2 Selects AUX 2 input.
Tuner Selects Tuner input. .
Disc Selects Disc input.
Jack socket Suitable for most types of stereo headphones.
Mains indicator  Indicates that mains supply is on. Note: the supply for the le.d. is from the filtered
d.c. and will continue to glow for some time after switching off.

54 Practical Wireless. Mav 1979
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It is advisable to carry out a full voltage check before
connecting loudspeakers to the amplifier. When you are
sure that everything checks out correctly, connect up the
loudspeakers, tape and pick-up.

Set the controls as follows, volume at minimum,
balance and tone controls to mid- -position, all control
buttons except “disc” out, speaker/phones switch to
“speaker”’ position and switch on the amplifier.

At this Stage nothing should be heard, not even a

“switch-on” click. Place a test record on the turn-table
and, having placed the pick-up on the record, slowly
advance the volume control.

You should now hear the record and can proceed to
check the various controls for their proper function. A full
list of the controls and their functions is given in Table 2.

Response

Although not vital it may be possible to improve the fre-
quency response/phase relationship through the control
unit. The amplifier should be set up, using suitable test
equipment, to reproduce a flat frequency response across
80 dummy loads. Adjust the two tone controls for
optimum “flat” response between 20Hz and 20kHz using
the AUX 2 input. The volume control should be set at
maximum and the level of input signal (a sine wave) should
be adjusted to give approximately 4V output across the

_ 8Q resistor dummy loads.

Switch the input signal to reproduce a square wave
form at 1kHz. Do not touch the tone controls. The square
wave should have a “flat” top and bottom; if so, no adjust-
ment is required. However, it may have a slight “slope”
depending on the matching of capacitors C21, C22. Any
“slope” can be corrected by connecting extra capacitors
across either C21 or C22 (which one will depend on the
direction of the slope of the square wave form).

COMPONENT SUBSTITUTION .
In order to realise the true potential of the
Winton specification it is emphasised that the
constructor should only use those components
specified in the articles. This applies in particular
| to the maing trangformer which has been’
" especially designed for this project. Substituting
other apparently suitable types, such as RS .
Components 120VA 207-497, can only lead to - -
dissatisfaction with the performance of tha ]
’ mmpteteﬂ amplifier i

Depending on the degree of mismatch between C21,
C22, extra capacity up to 0-01uF may be required. If for
example, the 0-047uF used for C21, C22 had a tolerance
of +10%, one could be 0-0517uF and the other
0-0423uF, a 0-0094uF difference between the two. This is
why the capacitors used should be matched to better than
2-5%. (0-0481uF to 0-0458uF, or a difference of only
0:0023uF.)

It is doubtful if such a correction of phase response

would be audible under normal domestic conditions and is -

really just a case of “gilding the lily.”

The PW Winton must be connected to other equipment
so that earth loops are avoided. Only the amplifier is
earthed at the mains. No direct connections must be made
between pick-up and chassis or tape deck. Earths, if
provided, on tape deck and record deck are connected to
EARTH on the rear of the Winton. Care in the installation
as a whole will ensure that the full performance potential
of the PW Winton is achieved. Poor results will almost
certainly be entirely due to either the ancillary equipment
used and/or a poor installation.

Practi‘cal Wireless, May 1979

IN-LINE CRYSTAL CALIBRATOR
continued from page 50
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significant departure from these readings is noticed the
unit should be disconnected and re-checked.

When the calibrator is included in the aerial feeder the
markers should be easily detectable and a small adjust-
ment (TC1) to set the oscillator precisely to 1-0MHz will
be all that is required. This may be carried out with
reference to a frequency counter or by zero-beating the
oscillator to an off-air standard frequency transmission. If
the latter technique is employed, the accuracy will be
greater for higher-frequency transmissions, due to the
audio passbands involved in reducing the heterodyne fre-
quency. Suitable transmissions are on 2500kHz, 5-0MHz
and 10-OMHz. An alternative would be to use the BBC
Radio 4 signal on 200kHz. In all cases, the accuracy of
the standard is better than one part in 10°,
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Light Powered Buzby

Fibre optics and their uses in com-
munications is a subject that is to have
far-reaching effects. The latest applica-
tion I've come across is the use of light
fibres as a means of connecting your
telephone up to the exchange. That in
itself has some interesting conse-
quences — like if we use fibres and not
metal cables it could mean a vast loss
of market for the cable makers.

But now there’s a difference in this
particular application. Telephones need
power to make them operate and this
was previously provided by power sup-
plies and via cables. The difference
now is that engineers have come up
with the idea of having your telephone
receiver powered by light which is fed
to it up the same fibre that's carrying
the speech! One of the biggest
problems was the bell — the bit that
makes ali the noise when someone
phones. It requires considerable power
compared to that needed for the rest of
the system. In America, where these
experiments are taking place, an 80V
ramp was required to power the elec-
tromechanical ringing device. The end
of the fibre was found to supply 5mW
at best.

The answer was to design a new
ringing device that needed only 2V.
The tiny 5mW available from the laser
diode is used on a very thin piezo-
electric element and the result is a
staggering overall efficiency- (optical
input to acoustic output) of 33%.

Billions of Bits

Every time | look at a news item on
disc storage, someone has come out
with something even more staggering.
The newest piece of disc magic is one
that measures 12 inches in diameter
and is used in an optical recorder
(those optics again). The problem with
the development at this stage is that of
access time —the time it takes to find
a piece of information on the disc.
These new discs can store 10 billion
{American style) bits of information but
it takes some 250ms to access infor-

OTLINI

5

mation from the 5 billion bits stored on
each side. This contrasts with current
magnetic discsé with their lower 2-5
billion bits per side but offering a 30ms
access time to make up. The new
optical discs are interesting because
they are presently in their infancy and
doubtless as time goes by their access
times will shrink.

LN

Better Batteries

Batteries have a nasty habit of going
“flat”” at the wrong moment.
Rechargeable might be the magic word
if this keeps happening to you. An even
better phrase might be lithium battery
— and a better phrase still —
rechargeable lithium battery. These
power cells have long been known for
their very high energy densities but
they couldn’t be recharged. Now they
can. An American company has come
up with a button cell giving 2-4V and
with a theoretical energy density of
something like 100 watt hours per
pound weight. The cell can be dis-
charged fully, and then recharged. Not
yet available over here, but when they
are they certainly should cell!

Helping People

Electronics has found many pleasing
applications in helping people. Two of
the latest really appeal to me. The
first is able to compose messages for
people who cannot speak. The other
enables blind people to use a cassette
recorder to take notes in braille.

The first device is aimed at helping
people who cannot speak nor who
have any co-ordination such that they
might use a keyboard device. The new
beastie is called an Autocom and it
looks rather like an electronic Ouija
board. The user has a flat tray-like
affair on his/her lap. The tray is divided
up into squares and each has words,
phrases or symbols. All that has to be
done by the user is to push a magnetic
pointer over the desired square.
Beneath the board are magnetic sen-
sors that can sense exactly where the

A REVIEW OF RECENT DEVELOPMENTS i

In general, the author does not have any more
information on products than appears in the article.

pointer is. A microcomputer is em-
ployed and is complete with its own
memory. A readout shows the user
what is being done/selected. While all
this is going on an accessory, rather
like an electric typewriter, is busy
printing it all out as hard copy.

The other piece of equipment is
called Versabraille. It uses a cassette
recorder to store information that is
keyed into it using a six-cell braille
code. The nice thing about all this is
that the designers haven't just left it at
that; they have laid on facilities for
record and playback. plus the ability to
erase, and to edit and indexing as well.
Something like 200 pages can be
stored on a single C60 tape — and
that’s only using one side of it.

’

Transistorised Vampires

Now I've heard it all — an electronic
vampire. It doesn’t actually nip you and
nick your red cells, but it can tell all
about your blood. The obvious applica-
tion is bioodless, painless blood tests:
no pricking, no nicking. To operate the
apparatus, the user simply presses his
lips against a flat plate, and the job is
done. The magic technique that makes
all this possible is infra-red spec-
troscopy. The ir_ beam is “shone”
through the lips, and wvarious
“ingredients” in the blood cause a dif-
ferent effect on the beam. By looking
up a little dictionary of what things in
the blood cause what effects in the i.r.
beam, an accurate readout can be
made. The apparatus can measure
things like cholesterin, glucose,
ethanol, etc. One very worthwhile
application is to allow diabetics to keep
a check on the glucose content of their
blood. Yet another would be to test
accurately for alcohol levels in the
blood. According to first figures
published, the apparatus is able to
measure alcohol content level in the
blood right down to 0-001%.

|
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W\WINTON

The P.W. WINTON has simply got to be the new standard against which
all D.1.Y. amplifiers will be judged, (quite a few commercial jobs too we
suspect).

The superb specification is totally fulfilled in the quality of reproduced
audio, and to judge from the number of flattering comments we have
received we are not in isolation when we reaffirm our original statement
that “WE SINCERELY BELIEVE IT TO BETTER SIGNIFICANTLY
ANYTHING AVAILABLE TO THE HOME CONSTRUCTOR IN THIS
POWER RANGE".

Sol all you sceptics out there, stop hiding behind your BI-POLARS, you
can't lick us so why not join us in the MOSFET REVOLUTION? and hear
Hi-Fi as it should be heard with the accent heavily on the Fidelity bit,
(FIDELITY; Latin Root FIDELITAS; EXACT correspondence to the
original), marvellous thing this state education innit?

Compare our spec’s, if you don‘t fully understand the subtleties of some
of them, ask someone who does, tot up how much you will save over
the commercial equivalent, and write out a cheque as fast as your
trembling hand will allow.

Whilst very gratified at the enormous amount of interest this design has
generated, we fear that some may not have read Part 1 of the WINTON
article (March ‘79 P.W.) as thoroughly as we had hoped, the reason for
this assumption is that we have received a lot of letters and ‘phone calls
asking if we can supply the MOSFET Power Amplifier in isolation, i.e.
without the control unit.

We cannot do this without a drastic re-design, but to those who have
posed this question to us we would respectfully point out that the
WINTON was designed from first principles as an INTEGRATED UNIT,
and the performance figures we obtain are a direct result of the very
careful thought and development that went into the unit as a WHOLE,
for example the quoted figure of 140 mV overload on the disc input
(that's +33 dB!) before distortion reaches even 0-1% would almost cer-
tainly not be obtainable if the MOSFET Power Amp were fed from a
Control Unit of indifferent performance, the whole point of course being
that the PRE-AMP, and the POWER AMP were designed to comple-
ment each other, and if you try to hack a bit off and attempt to graft it on
to your own or someone elses pet design we don't think you will be too
happy with the results, of course you pays yer money and you please
yourself, but if a soprano ends up sounding like a baritone don't blame
us, we told you so!

The WINTON is available in the following form:

Price inc.
VAT &
carriage.
Pack (A) Capacitors & Fixed Value Resistors £21.45
Pack (B} Switches, Potentiometers, Pre-Sets & Knobs £13.26

Pack (C) Printed Circuit Board, and Terminal Pins £8.10

Pack (D) Hardware Pack, consisting of Chassis, Heat Sinks,
Cabinet, Screws, Wire, Fusehoiders etc., and a
Brushed Aluminium Fascia Front Panel.

Pack (E} Semiconductors {including HITACHI MOS Power
Fets) £30.53

Pack (F) Toroidal Mains Transformer £17.22

Complete Kit of all parts necessary to build the WINTON £120.00

£32.99

ORDER WITH COMPLETE CONFIDENCE (Cash with order please)

FROM:-
T. & T. ELECTRONICS. GREEN HAYES, SURLINGHAM LANE,
ROCKLAND ST. MARY, NORWICH, NORFOLK. NR14 7HH.

PLEASE ALLOW 28 DAYS FOR DELIVERY.

Practical Wireless, May 1979

INDICATOR UNIT special purpose aircraft ind 115v 400c I/P as
int EHT supply & heaters regs ext 250v & -150 contains CRT type
3WP1 3” flat face with P.1 trace plus 13 minature valves was part of
direction finding equip gives trace similar to CRDF display regs ext
sine cosine resolver to generate scan in clean cond in case size
10x8x21” with circ. £25.

TRANS/RX MK.123 very compact mains or 12v operated unit 2-5
to 20Mc/s manual tuned Rx crystal controlled Tx see March P.W. for
full spec or write £54.

MOTOR DRIVE CONTROLLER removed from Radar simulators
as 24v DC motor driving into gearbox the o/p shaft turns a 360 Ind
& sine cosine pot approc speed at 24v 1 RPM controller enables
speed to be controlled from O to max in both directions supplied
with P.U. transis control circ etc. £10-50.

TAPE RECORDERS made for use in language lab equipment
240v 50c/s I/P uses BSR type TD.10 deck 3 speed will take 7"
spools two chan transis amps with separate O/Ps can be used for
stereo provision for record & playback power unit & amp circs
mounted below deck overall size 12x11x7". O/P intended to work
phones, supplied in clean cond may have control knobs & Ind lamps
missing, some circ details supplied, no ext case £13 also valve unit
with TD.2 deck £8-50.

U.H.F. CAVITIES new spares to take 2C39 type valves will tune
over range 990/1040 Mc/s with int fittings circ sup-plied £6-50,
also Rx section tunable preselector 1080/1130 Mc/s 4 section with
1N21 mixer diode for 60Mc/s IF with circ new £4-50.

MISC CIRC BOARDS (A) H.v. rect board contains 4 10Kv PIV
100 Ma Silican rect, 4 150v 1 watt Zen 30x220K 2 watt res etc
size 9x7” £2-20. (B) Display board with 12 -2” Red L.E.Ds 9 i.Cs
size 10x4" £2-20. (C) With 741 op amp 2N3583 HV sil NPN pwr,
misc comp 60p. (D) With 12v reed relay with 2xN.O. contacts
1000 ohm coil 14v Zen 60p.

PHOTO TRANSISTOR type FPT120 end viewing high sensitivity
new with data 60p. ea. 2 for £1.

DIGITAL DISPLAY 7 segment 9 digit " high digits with connec-
tor & red bezel new £2-30.

U.H.F. T.V. TUNERS manual tuned type transis with " shaft new
with citc possible use as aerial pre amps £2-50.

COUNTERS 4 digit with reset pane! mounting coil 115y AC 6 watt
£3-50.

AUDIBLE WARNING DEVIZE 13" dia will work on 6 to 12v DC
solid state gives tone about 800c/s takes 100 Ma at 12v new £1 ea.
or2 for£1.70.

HELIPOT DIALS standar 10Tr type approx 13" dia to fit £th bush
& 17 shaft £1-50 or with 100K helipot £2.

CRYSTAL UNIT dual 100Kc & 1 Mc/s in 10X case with
suggested circ £2-80.

TIME DELAY UNIT panel mounting range 3 to 60 Secs contacts
1p c/o supply 115v 60c/s (times are for 60c/s) size front 33" sq. 3"
deep new £6-50.

OSC UNITS telematry osc freq. nom 450Mc/ with some ajustment
with DET22 disc seal triode in die cast case 3x2}x2}" these are
normally freq mod £5-40.

ATTEN in line piston atten var40 to 100 Db 50 ohm good to
500Mc/s fitted SO239 UHF sks with short connector £3.

SIGNAL GEN type 6 special purpose 17 crystal controlled chan in
range 60 to 70 Mc/s as single & double freq AM & FM on some
channels reqs ext P.U. with circs fuller spec on request £25. We
have the following for callers subject to being unsold CD711 Dual
trace bench scopes £40. Marconi TF801A Sig Gens 10/300Mc/s
£30-£45. Murphy B41 L.F. Rx £25. Marconi Spec Anylizers
3/30Mc/s £55.

Above prices include Carriage & VAT.

Goods ex equipment unless stated new.
S.A.E. for enquiry or List 21,

A. H. SUPPLIES

122, HANDSWORTH RD. SHEFFIELD $9 4AE
Phone: 444278 {0742}
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A. Marshall (London) Ltd., Dept: PW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805 Retaii Sales

London: 40 Cricklewood Broadway, NW2 3ET. Tel:

01-452

1/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01-723 4242

Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133.

Bristol: 1 Straits Parade, Fishponds Road, B516 2LX. Tel: 027_2 654201.
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NEW 18 cmmouz COMPONENTS STOCKED STOCKISTS FOR: *MAIL ORDER* Please add 40p for p. & p. to all arders.
48 mp logun. [argest range, gquality components from franchised Tiensistors, diodes. ICs. capacitors. resistors, VERO NA‘rmNAL AR Telephone orders £10-00 minimum.
suppliers lvmi'blu in UK All VAT inclustva prices. 8,500 line items plus PrESets. MICTOPrOCOsSONt. memoriws. switches, ANTEX | BARCLAYC ’“’
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+ many more I:REDIT CARDS wsu:oME

P.C.B'S FOR

Nov. 78.  Sarum Q Meter RO30
Nov. 78.  Standard Charge Timer  AD212
Nov. 78.  Porch Light Timer AD222
Nov. 78.  Battery Indicator AD225
Dec. 78.  Car Radio LW. Converter R034
Dec. 78.  Digital Door Chimes RO17
Dec. 78.  Car Radio LW. Converter R032
Jan. 78, Acoustic Delay Line RO18
Jan. 78.  Dorchester R0O33
Feb. 79.  Hythe Receiver WR037
March 79. Hythe Receiver WR038
March 79. Soundlite Converter WK001
March 79. Tone Burst Generator RO23
March 79. Wide Band Noise Souce WR036
April79.  PW ‘Winton’ WR039
April 78.  FM Multitester WR040
Ali prices include V.AT.

Send orders to:

4, WOOD STREET,
CHEADLE,

Tel. 061-428-4497.

PRACTICAL WIRELESS PROJECTS

Price £3.30 & 20 pence p & p.
Price £2.80 & 20 pence p & p.
Price £0.60 & 12 pence p & p.
Price £0.60 & 12 pence p & p.
Price £2.35 & 15 pence p & p.
Price £3.78 & 25 pence p & p.
Price £2.62 & 20 pence p & p.
Price £3.53 & 20 pence p & p.
Price £10.80 & 30 pence p & p.
Price £5.94 & 20 pence p & p.
Price £2.70 & 20 pence p & p.
Price £5.98 & 20 pence p & p.
Price £1.60 & 15 pence p & p.
Price £0.70 & 12 pence p & p.
Price £15.42 & 30 pencep & p.
Price £2.70 & 15 pence p & p.

C. BOWES & CO.LTD.,

CHESHIRE SK8 1AQ.

Please state type number and enclose cheque or postal order.
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SOUTHERN VALVE CO.

SECOND FLOOR, 8 POTTERS ROAD,
NEW BARNET, HERTS.

‘elephone 01-440/! AIL ORDER ONLY. MINIMUM ORDER 80p
Soms laadmg makes ava-lnble. VAT invoices issued on request.
All New and Boxed. *’Quality’” Valvas. 3 BVA etc.
6% All d in lieu of dy d from our Prices!

NOTE: PLEASE VERIFY CURRENT PRICES. Canect only at time of going to press.

DY86/7 55piEF86 55p |GY501 £1.40 |PCF802 82p|PL36  £1.00 JPY500A £1.80
DYB02 65p)EF89 58p |PC86 80piPCF805 £1-75/PL81A  65p [UBF89 45p
ECC81 80p{EF183 55p |PC88 80p|PCFB06  75p|PL83 50p |UCC85 52p
ECC82 60p |EF184  55p |PC97 75p |PCF808 £1 7 PL84 70p |UCHB1 58p
ECC83 63p|EHS0 SOg PC900  65p [PCL82 8 }ﬂ .20 |UCL82 7
ECC85 52p|EL34 £1.85|PCCB4 35p |PCL82 €£1.1 PL504 UcL83 £1.
ECHB81 5bp|EL84 52p |PCC85 53p|PCL84 70p|PL508 £1.70|UF8S 55p
ECH84 85p |EL509 £3~08 PCC89  50p PCLBOS} 85; L509 £305 UL41 85p
ECL80 52p PCC189 55p;PCLS! P pi519 £3.30 [UL8 90p
ECL82 65p|EY86-7 46p |PCF80 80p | PCL8E 85p!PL802 £2-86 UYBS 60p
ECL86 72p|EYS00A £1-60 |PCF86 PCLZOO £1.50{ PY88 85p (U25 60p
EF80  41p|EZ80 42p |PCF200 £1- D500 £3.60| PYS00  86p|U26 60p
EF85  45p|Ez81 44p1PCF801  60p PFLZOO £1.401pY80t  8Sp

Woa offer return of post service. CWO ONLY, No C.0.D. MANY OTHERS

Post free over £20.  £6 to £20-—80p {max.) AVAILABLE

ftems in stock at time of

STOP PRESS!
STOCKISTS

oing to press but subject to possible market fluctuations

unavoidable.

One vaive post 13p, eacﬁ extra vaive 6p. Large valves 2p each extra.
prt MAX 75p. LISTS AND ENQUIRIES. S.A.E. PLEASE!
MICRO™ AERIALI

SIZE 137x 3" only £3-70p incl. ALL PRICES INCLUDE VAT @ 124%. - £240/1

ENQUIRIES WELCOMED FROM TRADE and RETAIL (same prices)

80p-cach

QUALITY REELTO ™
REEL & CASSETTE TAPE HEAD

B12-91

MONO PLAYBACK

B12—-02

MONQ RECORD/PLAYBACK .
B24-01

STEREO PLAYBACK .
B24-02

STEREO RECORD/PLAYBACK
B24-RP

STEREO GLASS FERRITE REC/PLBK £11.32  MAGNETIC TAPE HEADS CATALOGUE 25 PENCE

AUDIO AND HI.Fi CATALOGUE (80 PAGE FULL COLOUR) 50 PENCE

SOME

TAPE HEADS
E12-09
MONO/STEREO ERASE .
B22-02
TWIN HALF TRACK RECORD/PLBK  £5.82
C44RPS02 .
QUAD QUARTER TRACK REC/PLBK £9.14
C22ES02
TWIN HALF TRACK ERASE

ERSAL CASSETTE

£1.84 £1.80
£3.92
£3.22

£6.50 - £4.60

PLEASE ENCLOSE
30p P&P WITH
ORDER

THE MONOLITH ELEC
5/7 CHURCH ST., CREWKERNE, SOMERSET, ENGLAND,

RONICS CO. LTD.

ALL PRICES

{0460} 78321 _ INCLUDE VAT
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M.J. DARBY

The TDA1005 (continued)

Note that Figs. 7 and 8 appeared in Part 1

The frequency multiplex circuit of Fig. 7 using an
inductor provides slightly better channel separation and
rejection of unwanted frequencies from the output. The
hum suppression is about 40dB in both circuits.

An automatic monaural/stereo switch controlled by the
pilot tone and by the field strength of the received signal is
included. A lamp is shown in the circuits of Figs. 7 and 8
for indicating the mode of operation (stereo or monaural),
but this could be replaced by a light-emitting diode in
series with a suitable resistor. The capture range of the

voltage controlled oscillator is guaranteed to exceed’

+3-5% (or 2-TkHz).

The supply voltage must be within the range 8 to 18V,
the total current to pin 8 being typically 21mA. The
maximum stereo indicator lamp driving voltage, V,, is
22V. The circuits can be switched to the monaural mode
by connecting pin 12 directly to ground or by raising the
voltage at pin 14 to more than +1-2V. The typical
distortion at the output at various frequencies is shown in
Fig. 9 for the Fig. 7 circuit, but there is appreciable
variation with the exact circuit conditions.

The MC1309

Motorola announced their MC1309 phase-locked loop
stereo decoder device about the middle of 1978 and it is
not yet generally available. This device (Fig. 10) is pin-for-
pin compatible with the established MC1310 device, but
incorporates the latest I’L, ion implant and bandgap
technologies to produce an improved performance. The
particular advantages claimed for this device are low
distortion, low power consumption, high supply-line noise
and ripple rejection and automatic transient-free switching
between the monaural and the stereo modes of operation.

In place of a conventional Zener internal bias regulator,
the MC1309 employs a bandgap reference circuit. This
type of voltage reference not only provides outputs with
lower noise, but also permits operation from power supply
lines as low as 4-5V; the maximum supply voltage is 16V.

The use of I2L technology permits efficient operation of
the logic circuits at very low power. In addition, ion
implantation allows high value internal resistors to be
fabricated on the chip with well controlled values. As in
the case of the MC1310, the MC1309 requires a variable
resistor for the setting of its free-running frequency. The
use of external load resistors with this device enables the
gain to be adjusted somewhat.

The MC1309 will accept a composite input signal in the
range 0-25V to 1-7V.peak to peak, the distortion being as
low as 0-1% at an input of 0-85V in a typical device.

The MC1309 will sink up to 50mA through a small
lamp or light emitting diode stereo indicator. It
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Fig. 9: Typical total harmonic distortion in the output
of a TDA1005 integrated circuit
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Fig. 10: External circuitry for the Motorola MC1309

incorporates internal current limiting in the indicator light
circuit. Channel separation is typically 46dB at 1kHz and
44 dB at 10kHz. The capture range of the phase-locked
loop is about +8-9%.

Stereo Output Filters

We have already seen that stereo decoder circuits
generate frequencies of 19kHz, 38kHz and 76kHz and
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that the output contains some low amplitude signals of
these frequencies. Although most modern monolithic
circuits contain circuitry which provides some 25dB to
50dB of rejection of the unwanted frequencies, these
ultrasonic frequencies can nevertheless cause whistles and
other troubles, especially if the output signals are fed into
the input of a tape recorder. Harmonics of these low level
signals can beat with the bias signal of the tape recorder
and produce frequencies in the audio band.

This problem can be eliminated by placing a suitable
filter between the output of the stereo decoder and the next
amplifier stage. The Toko Company offer a number of
suitable filters which are available from Ambit
International; they are designed to provide a considerable
amount of attenuation of the 19kHz and 38kHz signals.
These filters must have a suitable resistance connected
across their output or their frequency characteristics may
be affected.

It can be seen from the table that most of these filters
hardly changed the response at 15kHz, but provided
considerable attenuation of the spurious output
frequencies at 19kHz and 38kHz. The cross-talk between
channels does not exceed about —45dB relative to the
signal between S0Hz and 10kHz. Minor undulations of the
response characteristic in the passband do not exceed
about 0-5dB.

The BLR-2011N is an excellent filter for the ouput of a
stereo multiplex decoder, providing not less than 30dB
attenuation of unwanted frequencies, yet introducing no
more than 1dB attenuation of the highest wanted
frequency at 15kHz (which older people cannot hear
anyway). The price is £1-95 plus VAT at the time of
writing and the price of the other filters is similar.

Future Developments

At the present time, stereo transmissions are available
only in the v:h.f. bands with f.m. signals. However, there is
a very strong interest in the USA in the development of a
system for transmitting stereo programmes using
amplitude modulation in the long, medium and short
wavebands. It is not clear how much demand there would
be for stereo signals in the lower frequency bands, but
such transmissions can cover much larger areas than v.h.f.
transmissions with small receivers using ferrite rod aerials.
In addition, they may provide better reception in car radio
receivers than stereo v.h.f. signals in locations where
reception is difficult, for example, when the vehicle is
passing under a large bridge, etc.

It is not possible to transmit high quality f.m signals on
the lower frequency bands, since the bandwidths available
are too narrow. Stereo v.h.f. radio involves the use of a
38kHz suppressed sub-carrier, but the narrow bandwidth
on the lower frequencies does not permit this. However, a
number of techniques have been proposed which in es-
sence involve the transmission of a left-plus-right signal,
amplitude modulated on to the carrier in the normal way,
but with the left-minus-right signal also modulated on to
the same carrier. Such systems must be compatible in the
sense that any conventional receiver must be able to be
used to listen to the left-plus-right signal, as there are not
enough channels available to allow special channels to be
used for the stereo transmissions alone.

Unfortunately, the use of a double modulation techni-
que to convey both the left-plus-right and left-minus-right
signals on the same carrier without the use of a sub-carrier
necessarily involves some increase in distortion of the
received signal. The amount of distortion and the signal-
to-noise ratio obtainable vary from one proposed system
to another.
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Frequency response of Toko stereo decoder output filters

Attenuation relative to

400Hz (dB)
nput Qutput
Type 15kHz  18kHz  38kHz
Number (Max)  (Min) (Min) Impegance Impe;;ance
BLR-2011N 1 30 306 | 1000 4700
BLR-2007N 3 20 55 3000 3000
1

190-BLR-3107N
Two cascaded
190-BLR-3107N 1.2 45 15 4700 4700

-2 26 50 4700 4700

In the Belar system, the left-minus-right signal is fre-
quency modulated on to the amplitude modulated carrier,
whereas in the Magnavox system the left-minus-right
signal is phase modulated on to the carrier. The Kahn-
Hazeltine and Motorola systems involve a left-minus-right
signal transmitted in phase quadrature with the left-plus-
right signal, whereas a system proposed by Harris Broad-
cast Products involves a phase difference of only 30°.

Magnavox System

The basis of a typical proposed system may be con-
sidered using the block diagrams of Figs. 11 and 12, which
show a transmitter and receiver respectively, employing
the Magnavox system.

In the transmitter, the left and right signals are fed into
a matrix which provides outputs of the left-plus-right and
left-minus-right signals. The left-plus-right signal is fed
directly to the amplitude modulator to produce an ampli-
tude modulated carrier. The left-minus-right is fed to a
phase modulator circuit which modulates the phase of the
carrier. A 5Hz stereo identification tone has been
proposed for this system. This would act merely as a con-
trol for the stereo/monaural mode switch, and would not
take any part in the actual demodulation process.

In the Magnavox receiver system of Fig. 12, the first
part of the a.m. receiver is quite conventional. The i.f.
signal at 455kHz is fed to an a.m. detector to provide the
left-plus-right signal. A separate part of the i.f. signal is fed
into a limiter which removes the amplitude modulation
and then into a phase detector which produces a left-
minus-right output. A matrix circuit is used to develop
separate left and right signals which pass through the

. stereo/monaural mode switch to the appropriate

loudspeakers.

The output from the phase detector in Fig. 12 is also fed
to a SHz detector. The latter produces an output which
causes a stereo indicator lamp to be lit when the 5Hz
signal is present, and which also switches the mode to
stereo. When no 5Hz signal is present, as in monaural
transmissions, the stereo indicator lamp is extinguished
and the mode switch causes the left-plus-right signal to be
fed to both loudspeakers.

The other systems proposed have various differences
from the Magnavox system, but none of them can produce
signals of a quality comparable to that of our present f.m.
stereo broadcasts. Nevertheless, the advantages mentioned
previously make it desirable to consider the possibility of
stereo transmissions in the lower frequency bands. Also,
the use of a.m stereo transmissions would avoid the
problems of multi-path distortion which can occur in f.m.
stereo reception. If any of the proposed systems are
developed, it seems likely that new integrated circuits will
be produced by many of the major manufacturers for use
in a.m. stereo receivers — indeed, 2 number of them have
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Fig. 11t A Magnavox a.m. stereo transmitter in 5Hz
block form ;
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Fig. 12: A receiver for the proposed Magnavox
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already developed some devices suitable for one or more
of the proposed systems.

Quadraphony

A quadraphonic system involves the use of four
loudspeakers placed in the four corners of a room. A few
experimental quadraphonic transmissions have been made
in the UK, but it seems doubtful whether there will be
widespread use of this type of transmission outside the
USA in the near future.

However, a series of Motorola devices is available for
use in quadraphonic systems. The MC1312P can be used
for converting the two multiplexed quadraphonic input
signals, either from a radio receiver or from a record, into
the four quadraphonic channels. The MCI1313P is
somewhat similar, but can operate from a supply voltage
as low as 8V, and is intended for use in car equipment. The
MC1314P is used with a single potentiometer balance
control and enables other adjustments to be made
conveniently to a quadraphonic system.

The MC1315P device can be used to enhance the front-
to-back signal ratio by first detecting whether the front or
back signal is dominant, and then providing an increased
gain of between 6dB and 20dB in the dominant channels,
whilst keeping the overall volume unaltered.

Conclusion

It can be seen that the devices we have discussed make
it relatively easy to construct a stereo f.m. receiver, whilst
manufacturers are certainly looking into possible future
markets for a.m. stereo equipment and quadraphony. .
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PW GILLINGHAM FOLLOW-UP

continued from page 38

* components

Resistors (W 10%)
ok 1 R1

!ritpgrated cirguits

141861 2

, , ICA, B
. 14011, 1 ’ 1cC

' Diodes

'5{ 82 g

IN914 4 D1-4

held low via the diodes. When the reset goes off ICs A and
B count up until ICA pin 12 and ICB pins 12, 13 and 14
go high. When this happens ICC pin 2 goes high, allowing
pulses through to IC4 pin 27. At the same time ICC pin 4
goes low, preventing the counters from incrementing. .
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by Eric Dowdeswell G4AR

Letters have been arriving from readers who took the
RAE in December last. I would have dearly loved to have
reproduced the whole of the letter from Norman Wilson of
Darlington, Co Durham. He studied at home for the RAE
with the help of the PW RAE series, and although he
didn’t fancy his chances he took the exam and has just
learned that he passed with credit in both sections. He is
now going for the code test, intending to get his G4+3 by
his birthday, March 3. On that day Norman will be 75!

How’s that for perseverance? Let me not hear any more
whimperings from younger folk on the imagined
difficulties of the RAE, especially when they have clubs
and colleges providing courses that Norman was unable to
attend. Good luck Norman, and hope to hear of your new
call very soon.

Candidates for the next RAE, in May, will be guinea
pigs in a fashion, as the format becomes multiple choice.
After this exam it will be necessary to rewrite a lot of the
material published on the RAE in the light of the questions
to be set. Hopefully, P may be able to take the lead with
an article or two of practical hints and tips when dealing
with multiple choice questions. I know of a number of
people who would have been scared to sit the previous
type of exam, but who will be at ease in the new format,
because they are essentially practical people who can do
better with their hands than with their brains. They, in my
view, are of more benefit to amateur radio than the
theorists. '

On to David Parker BRS40420 (or was), of Elstead,
Surrey, who passed the RAE and also intends going
straight to G4. Congrats David and hope to QSO you
some day. Now on to yet another hard worker, Alan
MacWood in Arnold, Notts, who knew nothing of
amateur radio a year ago, or of electronics, but who
studied two hours every night from books that resulted in
a distinction in Part 1 and a credit in Part 2 of the RAE.
Alan hopes this anecdote will help others to success.
Fantastic OM, and good luck on 2m.and 70cm with your
new ticket.

A very kind note from reader W. H. Simcock, who has
donated a Hallicrafters SX28-receiver to one of the
younger readers on my long list of those anxious to get a
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start in amateur radio. Any reader having a set that is
suitable for the amateur bands, but which is no longer
wanted, should contact me and I will arrange for it to be
picked up without any further problems.

Vic Tuff BRS41507 of 38 Fourth Avenue, Blyth,
Nofthumberland, has kindly volunteered to help any
reader wanting info on ex-WD sets, but do send a sensible
size stamped envelope for a reply. Incidentally, Vic wants
info on the HF156 transmitter/}r)eceiver!

Ted Cawkwell writes from RAF Akrotiri, Cyprus,
thinking he is a little old at 52 to be considered as a
newcomer to amateur radio, but some of my previous
comments ought to dispel that idea! Ted has a Tokyo
Skylark receiver that covers 145kHz to 30MHz in 12
bands, and as it has a b.f.o. he has been able to start
copying some s.s.b. on the bands. He intends to fix up a
60ft long wire and a.t.u. but I have a horrible fecling that
severe cross-modulation will be the result with such a
receiver, so don’t expect too much, OM.

Backtracking to the receiver appeal I have a letter from
an ex-amateur, now aged 76, in the Crediton area of
Devon, who was licensed pre-war and who would like to
get hold of a s.w. receiver “from somebody’s cupboard”.
Drop me a line first if you can help. Ian Calvert of Shipley,
Yorks, who appeared to be a bit of a newcomer, now tells
me he has passed out as a marine Radio Officer but is still
busy with courses on radar maintenance. So no problems
with the code after he passes the RAE next May!

From Aberystwyth, Dyfed, comes news from Pete
Lewis and his ex-WD R209 set which, unfortunately
covers only 1 to 20MHz, but on 20m he has copied &P6,
FRS8, ZL and VK using a 33ft aerial. Pete started five
years ago with a one-valve regen job on 80m but, being a
student on a grant, finds ex-WD equipment the best way
to a decent receiver.

Band Activity

Sympathetic to my request for c.w. logs C. P.
Palfreyman of Loscoe, in Derbys, sent in a short one for
80 and 160m where he uses an Eddystone EC10 and
indoor aerial. On 160m W-land was no problem but he
missed the calls of a PY and an EP. A UA9 on 80m was a
good catch. Bob Bell in Blyth, Northumberland. found an
interesting AG5SH but I suspect this is yet.another strange
US call. On 40m 9Y4NP was a new one for Bob. Bernard
Hughes BRS25901 agrees it is about time he had a go for
the RAE but finds spare time hard to come by. However
he seems to have done well on the bands with VP9JC,
UMSMAW, 7X5AB and 8P6AH on 80m, FHSCL,
FO8DF, LU3ZY (S. Sandwich Is) on 20m, and H44DX
(QTH???), D4CBS, FP8GG and KAINC on 10m.

Ean Retief ZS1PR of Paarl, S. Africa, kindly wrote to
say that the ZD9GI reported by Dave Greenhalgh (Dec
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[ QUARTZ LCD
5 Function

Hours, mins., secs.,
month, date, auto
calendar, back-light,
quality metal
bracelet.

£6.65

Guaranteed same
day despatch.

Very slim, only
6mm thick.

\ M1

([QUARTZ LCD
7 Function

Hours, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

£9.65

Guaranteed same
day despatch.

Very stim, only
6mm thick.

L M2

[QUARTZ LCD
11 Function sum crrono

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week. 2R
1/100th, 1/10th, secs., - ..
10X secs., mins.

Split and lap modes.
Back-light, auto
calendar. Only 8mm
thick.

Stainless steel bracelet
and back.

Adjustable bracelet.

Metac Price

£12_65 Thousands so.lc;.

L Guaranteed same day despatch.

M3

[ QUARTZ LCD
ALARM 6 Function

Hours, mins., secs., T
month, date, back- et §
light, 24 hour -
ALARM, d
Adjustable stainless
steel bracelet.

Only 9mm thick.

£16.65

L M4

[ QUARTZ LCD
ALARM 7 Function

Hours, mins., secs.,
day, date, alpha day,
back-light, auto
calendar.

Adjustable stainiess
steel bracelet.

Only 9mm thick.

£19.65

\ M5

[QUARTZ LCD Alarm
Chronograph with Dual

Time Zone Facilit

Constant LCD display of

hours and minutes, plus i y
optional seconds or l

date display, plus day
of the week and am/pm
tndicatron.

Perpetuai calendar, day,
date, month and year.
24 hour alarm with on/
off indication.

1/10 second chrono-
graph measuring net,
lap and first and second
place times.

Dual time zone facility
night light.

Only 9mm thick.

| £27.65

Y QUARTZ LCD Alarm
Chrono with front alarm

Duai time. .
Ten function, 6 digit. P
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch
(dual time), back-
light.

£29.65

\.

Y(QUARTZ LCD

Alarm Chrono

Ten function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch [
(dual time), back-
light.

FRONT BUTTON
OPERATION.

£29.65

L . M8

 SOLAR QUARTZ LCD |
Chronograph

6 digit, 11 function.
Hours, mins., secs.
1/100, 1/10 secs.,
mins.

Split and lap
modules.

Auto calendar and
back light.
Powered from solar
panel with battery
back-up.

£15.95

\.

[ SEIKO Alarm Chrono |

LCD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and

lap time. Back light,
stainless steel,
HARDLEX glass.
List Price £130.00

METAC PRICE

£105.00
L M10

[ SEIKO Chronograph

LCD, hours, mins.,
secs., day of week,
month, day, date,
12 hour chrono-
graph, 1/10th secs.
and lap-time.

Back light, stainless
steel water resistant,
HARDLEX glass.

List Price £85.00
METAC PRICE

£68.00

\ : M11

N ™)
SOLAR QUARTZ LCD

5 Function
Genuine Solar

Solar panel with
battery back-up.
Back light and auto
calendar.

Hours, mins., secs.,
day, date.

Quality metal
bracelet.

£9.95

Guaranteed same
day despatch.

,
HANIMEX

Electronic

LED Alarm Clock

e

Featurgs and Specification:

Hour/minute dicplay. Large LED display with
p-m. and glarm on indicator. 24 Hours alarm with
on/off control. Dispfay flashing for power loss
indication. Repeatable 9-minute snooze. Display
bright/dim modes control. Size: 5.15” x 3,93 x
2.36"” {131mm x 11mm x 60mm).

Weight: 1.43 Ibs {0.65 ka}.

£8.65

Guaranteed same
day despatch.

M13

.

~

[ QUARTZ LCD
Ladies Slim Bracelet

5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.

Elegant metal
bracelet in silver or
gold.

State preference.

£15.95

Guaranteed same day
despatch.

M14

[ QUARTZ LCD
Ladies 5 Function

Only 25 x 20mm’and
6mm thick.

5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.

State preference.

£9.95

Guaranteed same day

despatch.

(HOW TO ORDER

Payment can be made by sending cheque, postat order, Barclay, Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not detay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT.

Trade enquiries: Send for a complete list of trade prices + minimum order value £100.
Telephone QOrders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545.

CALLERS WELCOME

Shops open 9.30 - 6.00.
J

[ DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification:

Hour/minute display. Large LED display with
p.m. and alarm on indicator, 24 Hours alarm with
on-off control. Display flashing for power loss
indicator. Repeatable 9-minute snooze. Auto-
matic brightness control, Weekend alarm cancel.

£10.95

L M16

[letac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

Telephone: 03272 76545

South of England
327 Edgware Road
LONDON w.2
Telephone: (01) 723 4753
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78) is intended to be a beacon station but is not
operational yet, and is located on Gough Island. Ean says
only other ZD9 is ZDI9GH on Tristan da Cunha, op
Arthur, around 14 230kHz from 1900 onwards.

In Stevenston, Ayrshire, Peter Ramsay has added a
TS500 receiver to his AR88 and FRDX400 so he’s all set
up on the receiving side after he gets his RAE next May.
However, a manual on the TS500 would not come amiss
as he feels it needs aligning, so contact Peter at 79
Campbell Avenue, if you can help. Peter’s catches
included VP8PM, 9NIMM, XT2AV and HSIWR on
20m, with KL7HJID and ZL4BO on the 15m band. John
and Steven Goodier sharing an FRG-7 and 30ft wire in
Marple, near Stockport, Cheshire, were delighted to get
A35RB on Tonga after much chasing around the band for
the last couple of months, locating him on the P29 net on
14 222kHz. J & S reckon the AG5H mentioned previously
is on Gudm so let’s hope I'm wrong in thinking he is in the
States. They also reveal that H44DX, queried above, is in
the Solomon Islands, another good catch indeed. J & S

seem to have been doing a round of the islands, a la Bill .

Rendell of Truro, with JWI1BA (Svalbard), KC6GF (E.
Caroline), VK2AGT (Lord Howe). VK2BVJ/VK9
(Norfolk), VK9XW (Christmas), VR1AB (Gilbert) not to
mention 3D2UP (Fiji) and D68AD (?) (Comoros) all on
20m s.s.b. '

Bill Rendell, just mentioned, found a goodly collection
on his ancient valved AR3 plus preselector which he seems
to coax to perform like a full-blown communications
receiver! EP2TY. KG4W and VP2LFZ on 80m s.s.b.
were coupled with D4CBS, DU9RG, EA9VO, KC6GF and
XT2AV on 20m while 15m provided FGTBA, VP2FCW
and VP2SZ, with VE8MA on Ellesmere Island reporting
a temperature of minus 40°C, so we should complain!

A late note from Bruce White of Perth, W. Australia,
says the FRG-7 is very popular there and affectionately
known as the “Frog”. He’d like to see reviews of amateur
equipment included in PW from time-to-time so, Editor,
please note. This is already in hand—watch future issues!
Ed.

Old timers will be sorry to hear of the death of Bert
Mathews G6QM of Cheltenham at the early age of 62
after a lifetime of amateur radio, having been active since
the 30s. He had been an RSGB QSL Manager for many
years, handling millions of cards on behalf of members.
During WWII he was employed in a civilian capacity in a
signals unit, and later worked for GCHQ in Cheltenham.
He was a member of RAOTA and helped form the
Cheltenham ARA. :

Club Activity

Roger Wilson G8OOW of 112 Upgate, Louth, Lincs
and friends are endeavouring to start a club in the area.
Anyone caring to join in should contact Roger or ring
Louth 2200. Let us pray for better weather than that
which we have been having for the North Midlands Mobile
Rally on Sunday, April 29 at Drayton Manor Park,
Tamworth, Staffs organised by the Midland ARS and
Stoke-on-Trent ARS. Location is on A4091 and easy
reach of MI, M5 and M6. Talk-in stations on 2m and
70cm. Details, free car stickers, etc., from Norman Gut-
teridge G8BHE, 68 Max Road, Quinton, Birmingham B32
1LB or ring 021-422 9787.

Don’t forget the Stevenage ARS meeting first and third
Thursdays. 8pm at British Aerospace, Gunnels Wood
Road, Stevenage. Herts. Sunday, April 22, sees the group
visiting the NRSA radio and electronics show at Belle
Vue, Manchester, while May 3 finds G4BWU talking on
SSTV. Tuesday., April 10 means G8NOF talking to the
Bury RS on Orbitting Test Satellites, with GBEUM dis-
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coursing on how to modify Pye equipment on Tuesday,
May 8. Alternate Tuesdays are informal meetings with
club station G3BRS activity, etc. Contact: M. Bainbridge
G4GSY, 7 Rothbury Close, Ainsworth Rodd, Bury,
Lancs or ring 061-761 5083.

West Kent ARS meets Fridays with alternating formal
and informal meetings but all are welcome at any time.
April 27 is fixed for the AGM with May 11 deciding on
who has won the club’s construction contest this year.
Member G8CDD keeps putting up challenges to mem-
bers, backed by a small prize, the latest being the loudest
noise produced by a circuit powered by a U2 cell! Con-
tact: Sec Brian Castle G4DYF, 6 Pinewood Avenue,
Sevenoaks, Kent on 0732 56708.

New Sec of the Cheltenham ARA is Grant Cratchley
who will be pleased to give you details of club meetings.
Write to 47 Golden Miller Road, Prestbury, Cheltenham,
Glos. or ring 43891. The Wirral and District AR Club has
Jjust celebrated its first birthday and elected Alan G3NPJ
as publicity officer. Meetings second and fourth Wednes-
days at 8pm at the Sports Concourse, West Kirby. Con-
tact: Sec Malcolm Mackintosh GENMG on 051-334 1027
for details of meetings, visits, etc.

Tars Talk is the small but pleasant magazine of the
Torbay ARS edited by F. Bolton G3VTQ. One recent arti-
cle described means of adjusting the very popular 88uH
toroids for use in audio filters. Potential members might
like to meet the whole committee of TARS at one fell
swoop at its AGM on April 28, at Bath Lane, rear of
94 Belgrave Road, Torquay. Sounds a bit cloak and
daggerish!

I'm glad to report that the Wessex AR Group did
decide to call itself the Bournemouth Radio Society at an
EGM recently, Chairman, Roy Scott G2CZH, was so
confident of success ifi changing the name that he was
immediately able to present a suitably engraved gavel to
President, Frank Hicks-Arnold G6MB! If this issue of PW
gets out on time you will not miss the auction sale of gear
and equipment on April 6, if you don’t know about it
already. April 20 sees Jerry Todd G2KV holding forth
with slides on the basic principles of radar. Meetings on
Fridays in the Club Room of the Dolphin Hotel,
Holdenhurst Road, Bournemouth or contact The Chair-
man, Roy Scott G2CZH, 17 Dreswick Close.
Christchurch, Dorset or ring (02015) 77103.

Bournemouth Radio Society will sadly miss their
Sec/Ed Geoff Cole G4EMN, who died suddenly on
Sunday 11 March.

Very important, don’t forget, all logs, letters. copy. club
news to reach mé by 15th of the month.

Log Extracts

P. Lucas:—80m JA3EMU 20m HMS5MK SUIDT
TU2HS VP2SAB 8P6JA

W. Rendell:—80m EP2TY KG4W TFS5TP VP2LFZ
20m D4CBS DU9RG EA9VO KAIMI KC6GF
KP6AZ MID P29JS XT2AV 8RI1X 9X5PM 15m
EP2LI FG7BA VESMA VP2FCW VP2SZ

J. & S. Goodier:-—20m A35RB AG3SH C21AA
H44DX JW1BA KAIMI KC6GF VK2AGT VK2BVJ/
VK9 VK9XW VRI1AB 3D2UP 15m D68AD HM6ZX
10m ZP9AC 5Z4PD

P. Ramsay:—20m VPS8PM 9NIMM XT2AV
VESRCS HS1IWR 15m ZL4BO KL7HID

B. Hughes:—80m VP9JC UMSMAW 7X35AB 8P6AH
20m A35BD FH8CL FO8DF LU3ZY 15m FB8XV
JR6LQP 5WIXV 10m D68AD FP8GG H44DX

C. Palfreyman:—160m c.w. VOIHP WI1BB K1PBW
W4NVN 80m c.w. KP4A UA9CNF VE2EZU

All s.s.b. except where stated otherwise.
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MEDIUM WAVE DX
by Charles Molloy G8BUS

“Why should the medium waves be inferior to all other
bands?” asks K. Lewis of Pensilva in Cornwall, who is
referring to the sensitivity values quoted in the manual of
his Realistic DX160. An examination of the specification
of many receivers will reveal a similar situation and the
answer in some, though not every case, is that the receiver
performance has been deliberately degraded on the
medium waves. It seems that the m.w. band is added to
some excellent short-wave receivers so that the user can
tune to his local station when he is not actually DXing.
After all, who wants full communications facilities on the
medium waves?

Performance on the Medium Waves

Why is it necessary to downgrade performance and
how is it done? One object is to decrease selectivity and
hence improve audio quality. Since only one band is
involved, the easiest place to do it is in the r.f, stages where
different tuning inductors are switched in for each band.
My BRT400 uses staggered tuning on the m.w. “The two
r.f. stages are aligned 10kHz on either side of the aerial
tuning circuit” to quote the operating handbook.
Unfortunately this has the effect of reducing receiver gain
and sensitivity as well. Another method is to fit a damping
resistor across one of the tuned circuits which reduces the
0 and broadens the response. Receiver sensitivity is also
reduced which may be an advantage if the receiver is liable
to overloading on strong local signals.

Sensitivity

The ability to pick up weak signals is called sensitivity.
A sensitive receiver will pick up more stations than a less
sensitive one. How is it measured? By the smallest input,
in microvolts, that will give a standard output, often 50
millivolts of audio. Signal-to-noise ratio has also to be
taken into account as there is not much use hearing a
weak station if it is drowned in noise. The signal-to-noise
ratio (S to N) is actually measured as the ratio of S+N to
N but none-the-less it is known as the signal-to-noise ratio,

0 I BT

Repotts on tha varteusbam -are welcome and should
" be sent direct, by the 15th of the month, to:
AMATEUR BANDS Eric Dowdsswell G4AR, Silver
" Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW.
. Logs by bands, each in slphabetical order.
. MEDIUM and SW BANDS Charles Motloy G8BUS,
132 Segars Lane, Southport PR8 3JG. Reports for
both bands must be kept separate.
WHF BANDS Ron Ham BRS15744, Faraday,l

5 Greyfnars, Storrmgton Sussex ﬂHZO 4HE,

Practical Wireless, May 1979

a figure of 10dB being normal. A sensitivity of 2uV for a S
to N ratio of 10dB is good; 0-5uV is exceptional; 100uV is
poor.

Look through the specification for “Sensitivity”. It
should be in the handbook or advertising literature. If the
figure for the short waves is substantially better (lower)
than for the medium waves then the receiver has probably
had its performance degraded on the m.w. It is possible
in some cases to counteract this and 1 have re-aligned my
BRT400 without adverse results. It is not a good idea
though to use a receiver in a way different to that intended
by the designer, and there is also the guarantee to consider
if the set is a new one. Some old receivers such as the
CR100 outperform their modern counterparts on the
medium waves because they have not been desensitised on
this band.

Spain and the Geneva Plan

A list of the new frequency assignments in Spain and
the Canary Islands is now available to DXers in return for
unused Spanish postage stamps to the value of 25 pesetas
or for two International Reply Coupons (available in main
post offices). Write to Keith F. Hatcher, Duquesa de la
Victoria 50bis, Logrono, Spain. His list is extracted from
the “Bolitin Oficial del Estado” of 13 November last year,
and it contains authorised frequencies and stations under
the Geneva Plan though not all of them are actually
operating at the moment. Medium wave DXers interested
in Spanish DX should find this list of value.

Frequencies where chains of local outlets are to be
found are 1134, 1224, 1314, 1395, 1413, 1476, 1485,
1503, 1584 and the new international common frequency
1602kHz. There has been considerable change in the
Canary Islands but the 200kW Santa Cruz de Tenerife
has only moved 1kHz to 621 where it should not be too
difficult to hear. An interesting move is EAJ50 Las
Palmas which is now on 1008kHz instead of 953 and it
may be easier to hear on the new channel. EAJ46 in Ceuta
is now on 1602kHz and this could be quite a catch as
Ceuta is a Spanish enclave on the North African coast and
is regarded as a separate DX country! Ceuta incidentally
is pronounced Thayootah.

The proposals for the long waves are worth comment.
Madrid is allotted 191kHz with a power of 1000kW, while
227kHz is shared between Barcelona 800kW, Bilbao
400kW, Linares 400kW and Lugo 200kW though none of
these has appeared up to the time of writing. A long-wave
loop will be of value on 227, to null out Poland.

UK Station List

The Twickenham DX Club have updated their
“Broadcasting Stations of Great Britain” to take account
of the reorganisation that took place on 23 November last
year. The list includes m.w. and L.w. transmitters, including
all those in synchronised networks, times of operation and
postal addresses. Outlets for local BBC and Independent
stations on v.h.f. are also covered. The list costs three 7p
stamps in the UK or two IRCs from abroad and can be
obtained from the TDXC, 13 Tennyson Avenue,
Twickenham TW1 4QX, England.

There has been a scarcity of information about the
changes that occurred last November. The 1979 issue of
the World Radio and TV Handbook should fill the gap but
it is expected to cost £8 a copy which may put it beyond
the reach of many DXers. DX clubs and some individuals
have been compiling lists of their own. Any information
about such lists, for inclusion in this column would be
welcomed.
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Readers’ Letters

From Thurso in the north of Scotland comes a letter
from David Stevenson who has been chasing local radio
stations in the UK with his National Panasonic RF2200
and internal aerial. Statjons heard included Radio Trent in
Nottingham on 999kHz at 0150, Downtown Radio in
Belfast on 1026 at 0130, Radio Manchester on 1458 at
2340 and Capital Radio in London on 1548kHz. Mark
Hattam prefers to do his local radio DXing during the
hours of twilight in the morning or evening when
European DX is lighter than at night, which is a point well
worth noting. A portable receiver is ideal for hunting out
local radio stations as many of them share the same
frequency and the directional properties of the receiver’s
internal aerial can be utilised to null out QRM simply by
rotating the whole receiver.

Radio Paradise in St Kitts on 1265kHz is in the news
again with a report from T. H. Lawrence of Leicester who
used an ex-WD R107T receiver along with the G2DYM
anti-TVI trap dipole to pull in this station at 0014, with
news and soul music. The Morse signal on 930kHz has
been identified by Geoff Halligay who reports that “SW”
is an aeronautical beacon located at Vykhma in Estonia. It
" is not a harmonic but does actually operate on 930kHz
which is very surprising as the medium wave band is
supposed to be allocated exclusively for broadcasting.
More QRM!

SHORT-WAVE BROADCASTS
by Charles Molloy G8BUS

Last month congestion on the short-wave bands was
referred to and suggestions were made that might ease the
problem from the DXers’ point of view. The total amount
of “space” available on the seven main bands (49 to 13m)
is 1-85MHz. Although this may seem a lot, only a fraction
of it is available at any one time, perhaps only a quarter,
because of the peculiarities of propagation. This amount of
space is wholly inadequate for the amount of international
broadcasting that takes place at the present time. As a
result, a number of stations operate just outside the band
edges.

For example, the 25m band officially extends from
11700 to 11 975kHz giving a band 275kHz wide but in

practice broadcasting takes place between 11620 and’

12 100kHz giving a range of 480kHz. This is not illegal, as
a number of readers have suggested, as the ITU regula-
tions allow out-of-band broadcasting provided no inter-
ference is caused. A better solution would be to allocate a
larger part of the spectrum to broadcasting and an inter-
national conference will have a look at this later in 1979.

World Administrative Radio Conference
1979

The WARC is to be held in Geneva next September.
One of its tasks will be to have a look at the allocation of
frequencies in the light of changes that have occurred since
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the last conference some 20 years ago. There have been
significant changes. A lot of commercial traffic has moved
from radio to submarine cables or to satellite links, so ad-
ditional space in the spectrum is available and some of it
may be allocated to broadcasting. Developing countries
who would like to enter international broadcasting have a
hard task to find frequencies. A number of administra-
tions, including the BBC, have prepared proposals for the
WARC and it might be useful to have a look at some of
the possibilities.

An obvious solution is to enlarge the existing bands well
beyond even the unofficial limits. For example, double the
size of each band. This would cause few problems with
existing receivers. Another is to have additional bands
between 25m and 19m or between 19m and 16m though
these might be outside the range of some sets. Although
these suggestions would reduce overcrowding they would
do nothing to ease the problems of short distance recep-
tion. At my QTH Radio Sweden and Radio Netherland
come in well on 49 metres during the day, but after dark
reception deteriorates and a move to a lower frequency is
then required. At the moment only the 75m band is
available which provides a mere 50kHz between 3950 and
4000kHz. This band is outside the range of most receivers.

Save 60 Metres

The main tropical band is 60 metres which extends
from 4750kHz to 5060kHz, with a gap between 4995 and
5005 to leave space for frequency stanidard and time signal
stations. One proposal to the WARC is that 60 metres
should be allocated to broadcasting on a worldwide basis,
a proposal which has generated some heat in the DXing
world. A Belgian DXer has started “Operation SOS” to
save 60m while an enthusiast in the Faroe Islands hopes to
contact tropical broadcasters and offer them “support”.

Tropical band DXing has a large following and some of
the most skilful people in the hobby operate in this area.
One can understand the dismay that such a proposal
arouses, but one has to be realistic about it. We live in a
changing world and the changes confronting the DXer are
ones he is unlikely to influence. There is already con-
siderable QRM on 60m from commercial stations and
presumably this would reduce or be eliminated if the band
becomes a worldwide one. We might even end up with a
band something like the medium waves! I don’t know
whether this is something to look forward to or not. It is
idle to speculate. Some of the proposals may not be adop-
ted and current fears may therefore be groundless. The
problems with overcrowding are so bad that some change
is inevitable, change which might inject new life into the
hobby of short-wave listening.

Reporting Codes

“Could you explain the meaning of the numbers
designated in the SINPO code?” asks Robert Darwent of
Sheffield, who is a newcomer to the hobby. This subject
was fully covered in the April 1978 issue of PW but for the
benefit of those who have just taken up DXing, a short
recap might be useful.

The simplest code is SIO where S stands for signal
strength, I for interference (from other stations) and O for
overall merit.. The figures 1 to 5 denote the degree. For
both § and O, 5 means excellent, 4 good, 3 fair, 2 poor, 1
barely audible or unusable. The corresponding values for I
are 5 nil, 4 slight, 3 moderate, 2 severe, | extreme. This is
the code used in my logbook and it is adequate for most
purposes.

SINPO and SINFO are just SIO plus additional letters
which denote noise (N), propagation disturbance (P), and
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equipment course.

Section 1. Analogue and digital meters.
Section 2. Oscifloscopes.

Section 3. Frequency generation and
measurement.

Section 4. Special measuring instruments. | st

"' Heathkit car electrical , B i,

“ Heathkit electronic test

systems course.
Section 1. Electrical principles of the car.
Section 2. Starting system fundamentals.
Section 3. Car charging systems.
Section 4. Accessories and body electrical.
Two new self-instruction courses from Heathkit.
Based on step-by-step programmed instructions,

they let you learn at your own pace in your own "ew Heathkit CI 1265 Digital Tach/Speedometer.

home. Push-button digital readout. Displays engine speed/rpm.
Each course is complete and contains audio/ Accurate to 1 mph or rpm variations of 1(?0_ A

visual material, text, and parts for ‘hands on’ N SMENS EN  E GN EN GE GE S SN S NS DU S S R
expenments with the optlonal Heathklt expert- To: Heath (Gloucester) Limited, Dept. PW 5/79. Bristol Road, Gloucester, GL2 6EE,

menter trainer. So all you need is a cassette player Please send a copy of the Heathkit catalogue. | enclose 20p in stamps. []
and the will to learn. Please send a copy of the Computer Brochure. | enclose 20p in stamps. [

Full details of Heathkit courses are available in
the Heathkit catalogue, together with hundreds of Name I
kits you can build for yourself — computers,
oscilloscopes, transceivers etc. ... Send for your iddiess S e
copy Now.

Soldering
tron offer

FREE

There are Heathkit Electronics Centres at
233 Tottenham Court Road, London (01-636 7349)
and at Bristol Road, Gloucester (0452 29451)
Registered in England, No. 606177,

N.B. If you are already on the Heathkit mailing tist you will
l automatically receive a copy of the latest Heathkit catalogue
without having to use this coupon.

Northern Radio Societies Association K l TS F 0 R DX- E R S
RADIO & ELECTRONICS || | 40MHzCounter — “ -
EXHIBITION Ax Digital Roadout - QN
300MHz Prescaler |- [ocqssine
BELLE VUE - MANCHESTER R
DIGITAL FREQUENCY COUNTER Model RQ-3 and it i id
SUNDAY 22nd APRIL 1979 — : you one of the most versatile combinatio?\seavailablg.n0;1sitz;c:::;{emsr?otrrlmtt-;sROCI-e:%r
doors open at11 am. incorporates the following features: Mains operation — 40MHz Counting —
6 digit accuracy — 35mV RMS sensitivity — Displays not only FREQUENCY
{MHz), but PERIOD {¢S) and WAVELENGTH (Metres) as well.
* RADIO SOCIETIES STANDS Complete Kit £44.95 + 8% VAT
% AMATEUR COMPUTER CLUB STAND RX DIGITAL READOUT Mode! RO-30M. Small additional PC8 enables you
i to modfify the RQ-3 Counter to correct for any |IF and give you a display of Rx
tuning frequency. Makes your inaccurate tuning dial obsolete!
* RSGBBOOKSTALL Complete Kit £9.95 + 8% VAT
* HOME OFFICE & RAYNET EXHIBITS VHF PRESCALER Model RQ-10 Self-contained in its own case with its
* CONSTRUCTlON CONTEST # .own power supply. Extends the range of any Frequency Counter to beyond
300MHz.
% GRAND RAFFLE Compilete Kit £18.95 + 8% VAT
. . CRYSTAL CALIBRATOR Model RQ-1. Outputs on 1MHz, 100kHz and
* OVE'R 50 TRADE STANDS featurmg 10kHz either CW or internally modulated with audible tone. Gives harmonics
Radio Equipment, Micro-Processors, Personal well into VHF. )
Computers and Components Complete Kitonly £12.72 + 8% VAT ’
| BEGINNERS SHORT WAVE RADIO Model RQ-5. Sensitive little radio
* AMPLE CAR PARKS & FUNFAIR FOR THE ideal for the budding Dx-er of any age. Reception from all over the world
FAMILY! guaranteed. Kit includes a helpful guide to Dx-ing.
) . Complete Kit £10-50 + 123% VAT
MORSE PRACTICE KIT Mcdel RQ-7. £9-50 + 1231% VAT
Talk-in for FM mobiles via GB3NRS and G8NRS/A on 145MHz DX CLARIFIER Model RQ-9. Fantastically improves signal readability and
chs. $22 R2 & R6 and on 433MHz chs. SU8 RB4 & RB14 quality. Rejects all types of interference. Complete Kit £22.50 + 123% VAT
' CWO please. All prices include pastage to UK and EIRE, All our Kits are of
highest quality and we offer a “Helping Hand” service to customers in
Admission zop inc. Raffle Ticket difficulty. Send for details — postage appreciated, 9p stamp.
. f -
Enter at rear of Belle Vue, opposite Main R ocq u ain e Aldebaran, Le Coudre
Car Park — off Hyde Road, A57. : Rocquaine
. electronics GUERNSEY C.1
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- RADIO EXCHANGE LIMITED

NEW ELECTRONIC
MASTER KIT

With special V.H.F. Tuner
Module to construct. A com-
pletely Solderless Electronic
Construction Kit, with ready
drilled Bakelite Panels, Nuts,
Bolts, Wood Screws, etc. Also
in. the kit: Transistors, Capaci-
tors, Resistors, Pots, Switches,
Wire, Sleeving, Knobs, Dials,
5” X 3" Loudspeaker and
Speaker Case, Crystal Earpiece,
etc. Also ready wound Coils
and Ferrite Rod Aerial. These
are the Projects you can build
with the components supplied

with the kit, together with
comprehensive Instruction Man-
ual  Pictorial and Circuit
Diagrams.
Projects:

V.H.F. Tuner Module % A.M. Tuner
Module % M.W. L.W. Diode Radio
% Six Transistor V.H.F. Earpiece
Radio % One Transistor M.W. L.W.
Radio % Two Transistor Metronome
with variable beat control % Three
Transistor and Diode Radio M.W.
L.W. 4 Four Transistor Push Pull
Amplifier % Eight Transistor V.H.F.
Loudspeaker Receiver % Variable
A.F. Oscillator % jiffy MultiTester
* Four Transistor and Diode M.W.
L.W. Radic % A.F. R.F. Signal
Injector ¥ Five Transistor Push Pull
Amplifier ¥ Sensitive Hearing Aid
Amplifier % Three Transistor and
Diode Short Wave Radio + Signal
Tracer % Three Transistor Push Puli
Amplifier % One Transistor Class A
OQutput Stage to drive Loudspeaker
% Sensitive Transistor Pre-Amp
* Transistor Tester <% Sensitive
Three Transistor Regenerative Radio
* Four Transistor M.W. L. W. and
Diode Tuner <% Five Transistor
M.W. LW, Trawler Band Regenera-
tive Radio J Five Transiscor V.H.F.
Tuner Y Three Transistor Code Prac-
tice Oscillator % Five Transistor
Regenerative Short Wave Radio
% Four Transistor and two Diodes
M.W, Loudspeaker Radio
% Seven Transistor M.W. L.W. Radio
with Loudspeaker Push Pull output
% One Transistor Home Broadcaster.

£14.99

ELECTRONIC ..,
CONSTRUCTION:
K}!J‘ E.C.K. 2

Self Contained Multi-Band
V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push
pull output. 3 in. loudspeaker,
gain control, 7 section chrome-
plated telescopic aerial, V.H.F,
tuning capacitor, resistors,
capacitors, transistors, etc. Will

receive T.V. sound, public
service band, aircraft, V.H.F.
local stations, etc. Operates

from a 9 volt P.P.7 battery (not
supplied with kit).
Complete kit of parts

£7_9 + P& Pand

ins. 90p
NEW MODEL R.K.1.

MultiBand A.M. Receiver.

M.W.LW. Trawler Band and
Three Short Wave Bands. Seven
Transistors and Four Diodes.
Push Pull Output stage. 57 x 3”
Loudspeaker. Internal Ferrite
Rod Aerial. Kit includes all
parts to build it up including
Carrying Strap, Rubber Feet and
ready-drilled Panels. Compre-
hensive Instruction Manual for
stage by stage construction. Uses
P.P.9 Nine Volt Battery.

£8-99 ;"

NEW ROAMER TEN
MQDEL R.K.3.

Multiband V.H.F. and
A.M. Receiver. 13 Transistors
and Six Diodes. Quality 6”
x 3" Loudspeaker

With Multiband V.H.F. section
covering Mobiles, Aircraft, T.V.

Sound, Public Service Band,
Local V.H.F. Stations, etc. and
Muitiband -A.M. section with
Airspaced Tuning Capacitor for
easier and accurate tuning,
covering M.W.[, M.W.2, L.W.
Three Short Wave Bands S.W.I,
S.W.2, S.W.3 and Trawler Band.
Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and
Trawler Band, etc., Chrome-
plated 7 section Telescopic
Aerial, angled and rotatable for
peak Short Wave and V.H.F.
reception. Push-Pull output using
600mW Transistors. Gain. Wave-
Change and Tone Controls. Plus
two Slider Switches. Powered
by P.P.9—9 volt Battery.

Complete kit of parts including
carrying strap. Building Instruc-
tions and operating Manuals.

£1 4'79 % :|..‘|:

EDU-KIT MAJOR

Completely solderless Electronic

Construction  Kit. Build fifteen

projects including:—

@ Signal Injector @ Transistor
Tester NPN-PNP @ 7 Transistor
Loudspeaker Radio MW/LW @ 5
Transistor Short Wave Radio.

Components include:

® 24 Resistors @ 21 Capacitors
@ 10 Transistors @ 5 X 3" Loud-
speaker @ Earpiece @ Mica Base-
board @ 3 I2-way Connectors
@® 2 Volume Controls @ 2 Slider
Switches @ | Tuning Condenser
@® 3 Knobs @ Ready Wound MW/
LW/SW Coils @ Ferrite Rod @ 6}
yards of wire-@ | yard of sleeving, etc.
Complete kit of parts including
construction plans.

Total building costs:

£9.99+P&Pand

Ins. £1-10

+P&PE£I-I0
V.H.F.
AIR
CONVERTER
KIT

Build this converter kit and
receive the aircraft band by
placing it by the side of a radio
tuned to medium wave or the
VHF band and operating as
shown in the instructions sup-
piied free with all parts.

Uses a retractable chrome-
plated telescopic aerial, gain
control, V.H.F. tuning capacitor,
transistor, etc. Size 54”x! 1”x 34",
All parts including case and plans.
£4.95+P&Pand

Ins. 60p

EDU-KIT JUNIOR

Electronic

) Solderless
Construction Kit. Build these pro-
jects without Soldering Iron or Solder

Completely

% Crystal Radio Medium Wave
Coverage—No Battery necessary

% One Transistor Radio

% 2 Transistor Regenerative Radio

“ 3 Transistor Earpiece Radio
Medium Whave Coverage

% 4 Transistor Medium Wave Loud-
speaker Radio

% Electronic Noise Generator

% Electronic Metronome

% 4 Transistor Push/Pull Amplifier

Alf parts including Loudspeaker, Ear-

piece, M.W. Ferrite Rod Aerial,

Capacitors, Resistors, Transistors, etc.

Complete kit of parts including

construction plans,

£6-95 + P&Pand

tns. 90p

E.V.6 PLUS ONE

Build this exciting new design.
Now with 7 Transistors and 4
diodes. MW/LW. Powered by 9V
battery. Ferrite rod aerial, tuning
condenser, volume control, and now
with 3in. loudspeaker. Attractive
case with red speaker grille. Size
9in. x 6%in. x 2%in. approx. All parts
including Case and Plans:

Total Building Costs:

£6-95 .2 fo

RADIO CONSTRUCTION
KIT Q7 e

A  compact small
radio kit covering
Medium Wave and
Long Wave bands.
Rugged Micanite con-
struction and simple
square design allows i
for easy carrying and positioning.
ideal for the Garage, Workroom,
Kitchen, etc., has seven Transistors
and four Diodes, quality Loudspeaker,
ready wound Ferrite Rod Aerial and
Carrying Strap. Size 43" x 43" x 43,
All parts and plans excluding 9v PP7
Battery.

£6-2

+ P& P and
Ins. 75p

POCKET
FIVE

NOW WITH 23"LOUDSPEAKER
3 Tuneable wavebands. M.W.,
L.W., and Trawler Band, 7 stages,
5 transistors and 2 diodes,
supersensitive ferrite rod aerial,
attractive black and gold case.
Size 53 x 1§ x 34" approx.
All Parts including Case and
Plans.

Toztal Building Costs

£4.9 + P& Pand

Ins. 80p

To:RADIO EXCHANGELTD
61A High Street, Bedford MK40 ISA

@ Callers side entrance ““Lavells” Shop.
@ Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

" Alfprices
Tel.: 0234 52367

Reg. No. 788372

lenclose£..........c.veueneee i fOFuunnnnnn.. O S

AdAress .......cooooevvivrivninircrrenir s eey s

B N weeemenas

PW579

B R S

xR T e e et ves
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fading (F), all being on a similar scale to 1. Fading can also
be measured as the number of fades per minute, though
what use this information would be to anyone is not clear.
The trouble with SINPO and SINFO is that they are too
complicated and give rise to doubts in the mind of
the DXer, judging by the number of readers who write to
me about them. My advice is to forget all about
SINPO/SINFO. Stick to SIO. It is simple, unambiguous
and quite adequate for normal DXing.

31 Metre Band

When I first started DXing, 31 metres was my favourite
band, mainly because good DX was to be found there dur-
ing the evening which is a convenient time to tune around
the short waves. There is some middle distance DX to be
heard during the day though, so look for Greece on
9530kHz, Switzerland on 9535, Finland on 9559, Italy on
9575, Vatican City 9645, Portugal on 9740 and Austria
on 9770. DX to be found after dark includes Cairo on
9475kHz, Turkey 9515, Qatar 9570, Japan 9585, Taiwan
9600, Chile 9630 and 9750, Baghdad 9758. Australia can
be logged on 31m at breakfast time. Listen on 9570kHz
between 0600 and 0900, reception being best at the start
of this transmission.

Readers’ Letters

The scale markings on the Lafayette HE30 receiver
have been puzzling J Markham of Darlington. They are
actually in MHz, even on the medium waves but only
figures are indicated on the scale. Gerald Yates (Paignton)
points out that it is easy to convert from MHz to metres.
Divide 300 by the frequency in MHz to get the wavelength
in metres and vice versa. To convert MHz to kHz multiply
by 1000.

Peter Smith (Fareham) and Bernard Hughes
(Worcester) would like to hear Radio New Zealand. Try
6105kHz at 0600 and 9620 a little [ater. RNZ has also
been heard on 11800 at 2000 and on 15 130 at 0630 but
these frequencies may have changed recently. Has anyone
up-to-date information on RNZ? Chris Howles asks if a
loop aerial would work on 60m. Only on ground wave
signals, see PW December 1978 issue. Brian Hall writes
from Aberdeen to say that he has a liking for the older
type of valve set (so have I) and he operates a Pye PE60
with an a.t.u. which he built recently from a kit of parts
supplied by Codar. Bill Stevenson (Swinton) likes to listen
to DX Juke Box from Radio Netherland but he finds
reception from Holland rather difficult after dark. He has
found the R Netherland relay in Madagascar on 11 730 at
1830 with SIO 544 which provides the answer.

Radio Finland

Radio Finland is starting a series of programmes for the
short-wave enthusiast entitled “World of Radio” and these
will be aired fortnightly as part of the Sunday Best
programme. Frequencies in use to Europe are 11 755 and

15265 from 1300 to 1430. The 11755 transmission is

also on the air from 0800 to 0930. Of particular interest is
Short-wave Broadcasting on 22 April. Other subjects to be
covered are Amateurs, Propagation, Reception. Full
details of the programmes and any frequency changes can
by had by writing to Radio Finland, Box 95, Helsinki 25,
Finland.

Practical Wireless, May 1979

by Ron Ham BRS15744

Despite the appalling weather, the winter of 1978/79
produced some goodies for us v.h.f. addicts: BBC tele-
vision received in South Dakota, a trophy for a chairman,
a 23cm radio telescope from Henry Hatfield, pictures from
the Chinese border, a super contact on 2m and good
prospects for the rest of the year.

Congratulations to Eric Letts G3RXJ, Chairman of the
Mid-Sussex Amateur Radio Society, who was awarded the
G5RYV Trophy by the Society for his work in the field of
microwaves. Eric’s home-built gear for 23cm has achieved
contacts of more than 100 miles and, while experimenting
with equipment for 3cm and encouraging other members
to do the same, he is formulating ideas for using s.s.b. for
microwave communication. The Trophy was presented at
the Society’s AGM in January by their President, Louis
Varney G5RYV, who donated the award. Louis also gave a
cup and a trophy to the RSGB who, periodically, present
them to members for outstanding work in the field of
v.h.f., u.h.f. and satellite communications.

Solar Activity

For some months, Cmdr Henry Hatfield, Sevenoaks,
has been building a 1296MHz solar radio telescope, to
complement the existing 136MHz instrument in his
observatory. Henry’s efforts were rewarded during the
afternoon of February 12 when he recorded solar noise on
his new machine, and proved it by alternating his 25-
element, home-brew aerial between the “cold” sky and
the “hot” sun. As this is new ground for amateur radio
astronomers, none of us know how the sun behaves at
23cm so we are keenly awaiting Henry’s reports each time
the sun is “active”.

At 0915 on the 12th, I heard a massive burst of solar
noise cover several megahertz around the 6m band on my
R216, fed by a dipole. I was not surprised when later in
the day the 2m telescopes of John Smith, Rudgwick,
Sussex, Henry Hatfield and myself were recording a mild
noise storm, while at 60MHz, the telescope run by the
radio section of the South East Essex Astronomical
Society recorded some of the bursts. Between 1245 and
1400 on the 6th we all recorded three large individual
bursts of solar noise, Fig. 1, and two more were recorded
by Henry and John, at 136MHz, at 1004 and 1020 on the
10th.

We all recorded the 3.5 minute duration burst at 1256
on the 16th which heralded the 4-day period of solar
activity which reached a peak on the 18th. John Smith
said it was the strongest he had recorded for three years
and John Cooper GENGO, Cowfold, Sussex reported
S9+ background noise on 2m when he pointed his beam
toward the setting sun that afternoon.

The prolonged overcast skies of January and February
prevented Henry from using his spectrohelioscope to any
extent and no doubt the same applied to Neil Clarke, BRS
34306, Knottingley, West Yorks, who uses a table-top
telescope to project the sun’s image on to a card in a dark
box, so that he can draw the visible sunspots. Small bursts
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Fig. 1: Two of the solar bursts recorded by the author
at 146MHz on February 6

of solar radio noise were also recorded on most days from
January 16 to 30.

The 10 Metre Band

“Conditions have improved a lot since mid-January,”
writes Neil Clarke on February 13, “I am still hearing
3B8MS on 28-187MHz and good signals from A9XC,
ZE2JV and 5B4CY on most days.” Like Neil, I regularly
listen on the International Beacon Project frequencies and
between January 20 and February 20, I heard, almost
daily, signals averaging 549 from the beacons in Bahrain,
A9XC, Cyprus, 5B4CY, Germany, DLOIGI and
occasionally Bermuda, VP9BA. Neil heard a new beacon,
W6IRT, on 28-888MHz, so your reports about this, or
any of the IBP signals are always welcome: “Now the
days are getting longer,” says Neil, “it’s nice to see 10m
opening earlier, around 0700, and staying open to “W”
land till 1900 and closing about 2000 with PY and LU
stations”.

Alan Baker G4GNX, Newhaven, says: “It is often
rewarding to look around 10m at midnight,” and John
Branegan GM80OXQ, Saline, Fife, reports: “very consis-
tent and surprising short skip” on several days in January
and early February. Frank Luman, Glasgow, comments
about the high level of 10m s.s.b. activity on February 3,
and adds: “I am now back from the US and found three
letters awaiting me thanks to your mention of the club”.
Glad to be of service Frank, let’s hope the Scottish VHF
and SW DXers club continues to gain in strength.

While in New York on business, John Keegan is taking
the opportunity to get some first hand information about
27MHz Citizens’ Band operation. Graham Lay, West
Chiltington, Sussex, is surprised by the strength of the
signals received on his ARS8, from these tiny CB
transmitters from both FEurope and the American
continent.

The Sweepers

Both Alan Baker and Neil Clarke have asked: “Have
you heard the sweepers?”; these are signals which sound
like a rough, a.c. modulated carrier, sweeping down in
frequency, and are usually heard between 21 and 28MHz.
Neil has suggested that if my readers keep an ear out for
these, note the date, time and prevailing band conditions
and send the reports to him at 64, Mill View, Ferrybridge,
Knottingley, W. Yorks, he will pass the information on to
ZS6BT who requires it.
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DX TV

At 1458 on February 15, Alf Lee G4DQS, Brighton,
learnt in a 10m s.s.b. QSO with WAOQLP, South Dakota,
that between 1500 and 1700 GMT on the 14th he had
received BBC TV sound on 41.5MHz and vision on
45MHz. Alan Baker was not a bit surprised when told
about this event because, apart from 10m being wide open
on the 13th and 14th, 20m was open to the USA until

\about 0300.

Ian Rennison, Horsham, and myself received a mixture
of pictures from eastern Europe and Russia on Channel
R1, 49.75MHz, during the early mornings of February 4,
7, 11 to 17 inc.,, and 20, which all shows that the
ionosphere was varying considerably. On most of these
days many continental radio-telephone signals were heard
between 40 and 50MHz, and periodically Channel R1
sound signals were received on 56-25MHz. At 0853 on
the 7th, Frank Luman saw a weak test card on R1; on the
9th he positively identified a Russian test card and on the
10th, John Cowan, Glasgow, saw an announcer on Rl
around 0820. Although John Branegan could not lock the
R1 signals on the 4th, he counted eight separate pictures,
overlapping via multipath reflections, between 0850 and
1015 on the 6th. At 0900 GMT on the 7th, both John and
Roger Bunney, Southampton, caught a brief glimpse of a
Russian test card with a clock which was indicating 1600
local time, suggesting that these pictures were coming
from the Chinese border.

Two Metre Record Brdken Twice

On hearing about some super DX, a delighted
Constance Hall GSLY, Lee-on-Solent, prompted me to
contact Norman Joly G3FNJ, ex SVIRX, Harrow, who
said that during the disturbed conditions on the 13th a c.w.
contact was made around 1800 on 144.219MHz, between
SVIDH in Athens and ZS6DN in Pretoria, a distance of
7117km and believed to be a world record. At 1823 on the
16th, SV1AB, just north of Athens, also established two-
way contact with ZS6DN and increased the record to
7127km. My congratulations to all three stations.

Satellites

John Branegan had seven QSOs through OSCAR 7B
when it returned to life in early February, and has worked
several new Italian stations via OSCAR 8J. Some visitors
to John’s shack have asked: “Why can we no longer hear
OSCAR 8A and RS 1?” So he has been explaining how
the ionosphere, which reflects long distance signals on
10m down from its lower side, sends satellite down-link
signals back into space from its upper side. In his first year
as 2 GM8, John has received 115 QSL cards confirming
satellite contacts in 20 countries, and has a further 15
countries still unconfirmed. His best confirmed DX so far
is with WOSL in Missouri, a distance of 4000 miles.

Tropospheric

For most of the time between January 22 and February
16 the atmospheric pressure was below 30-0in and offered
little chance of any v.h.f. DX. However, this did not deter
my readers from having a go and during the afternoon of
January 31, Chris Gaston G8FBR, Hassocks, Sussex,
heard an EI on 2m. On February 4, Barry Ainsworth
G4GPW, in nearby Sompting, heard a DB9 on 2m and
Alan Baker heard two French stations working through
the Brighton repeater GB3SR, R3. Around 1900 on the
5th, Alan worked F6AID, Normandy, through GB3SR
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and could also hear the French signal on the repeater
input, 145-075MHz. John Cooper has now installed a
14-element parabeam and is consistently monitoring the
signals from the Cornish 2m beacon, GB3CTC, and
during the evening of February 15 he received signals from
both ’CTC and the French beacon at Chartres, FXOTHF,
144.89MHz. Also on the 15th, Roy Bannister G4GPX,
Lancing, had a 2m c.w. QSO with G4GXE in Stoke-on-
Trent and did the same with a DF2 during the morning of
the 18th.

New Callsigns

“I am no longer BRS39756”, writes David Wakefield,
Worthing: “I now have the callsign G8RVK, and after
being on the air for only 13 days I have already had 115
QSOs with a total of 45 different stations including
Dermot Cronin G4GRO, on the Royal Sovereign Light”.
Well done David, it is with your sort of enthusiasm that
radio amateurs have pioneered their way through the radio
frequency spectrum. I also know that David has been
promoted to Sergeant in the Worthing, 45F Squadron,
ATC, and although his new duties prevent him from
operating the Squadron’s transmitter as often as he used
to, he makes up for it at home, on 2m, with a Pye Bantam
into a Slim Jim or an 8-clement beam. Ern Hoare G8BDJ
is now G3RZD, his old /T call, and Alec Painter, formerly
G8EAQ is now G4HUIJ.

From Lowdham, Notts, 11-year-old Stuart Hardy says
that his present receiver finishes at 188MHz and hopes one
day to build the PW 2m converter. Iain Muir and his
brother in Blantyre, near Glasgow, use an FRG-7 and are
interested in v.h.f. TV DX.

New Repeater Group

The Mendip Repeater Group was formed on 4 October
1978, and their initial meeting was attended by 28 local
amateurs who felt there is a need to fill in the 2m repeater
coverage area between GB3BC, SN and NC. At present
they have 70 paid-up members, the equipment is under
construction and they hope to be operational by late 1979
with the callsign GB3WR on RO. Readers interested
should contact the group’s secretary, Barrie Stevens
G8KKA, QTHR.

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLY‘NG_[

‘TO ADVERTISEMENTS

The hest things cdme
in litle packages?

Are you shopping for
Antennas & Receivers?

The JOYSTICK VFA gives you a six amateur
band or continuous tuning {0.5-30 MHz) effective
ground plane, efficient, substantially harmonic
free, space saving antenna. Proven performance,

testimonials world-wide bulge in our files!

IN USE BY AMATEUR TRANSMITTING AND SWL STATIONS WORLD-

WIDE AND IN GOVERNMENT COMMUNICATION

JOYSTICK ANTENNAS

SYSTEM “A" £41.-00

200 w. p.e.p. OR for the SWL

SYSTEM “J” £47-35

500 w. p.e.p. {Improved ‘‘Q’‘ on receive)

"“PACKAGE DEALS"’

COMPLETE RADIO STATIONS FOR ANY LOCATION

All packages include the JOYSTICK VFA {System ‘‘A"') 8ft feeder, all necessary
cables, hi icati headph Delivery Securicor our risk.
- ASSEMBLED IN SECONDS. You SAVE £14.15 on each PACKAGE DEAL!

PACkAGE No. 1. Features R.300 Rx. EZZZ'DU
PACKAGE No. 2. Features FRG7 Rx. £237'45
PACKAGE No. 3. Features SRX30 Rx. £21 2'45

PACKAGE No. 4. Our “Rolls"—Rx. FRG7000. £402'00

RECEIVERS ONLY

R.300 £184-50 FRG?7 £199.95
SRX30 £174.95 FRG 7000 £364.50

All prices are correct at time of going to press
and include VAT at 124% and carriage.

Just telephone
your card number
Phone 0843 62535(ext.5)
(or 62839 after
office hours)

' BARCLAYCARD|

or write for details, send 9p stamp

63CED E“"fmmrg B3VFA

5, Patridge House, Prospect Road, Broadstairs,
CT10-1LD. (Callers by appointment).
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1 RFO40

MW/LW/FM/MPX varicap tuned RF board as
per 78 Nov/Dec PW Dual gate MOSFET front
end. 2 xIF gain stages 3189 Deviation mute,
interstation mute, MPX filters. STab PSU 1uV
sensitivity and 75dB $/N ratio. AM Section
also varicap tuned HA1197 excellent perfor-
mance. Special price £28.95

2 Surplus RF Board 020

Complete MW/LW/FM/MPX Tuner uses 3
stage FET front end 2 ceramic filters 3089E —
1310 Decoder. AM section” built around
3132E, 2 stage tuning comes complete with
4 way switch — ferrite rod aerial — £9.99

3IF15

Matching IF Strip double conversion
10-7MHz2/470kHz AM/NB FM excellent per-
formance £12.95

4 IF20 Muitimode [IF Strip

Switched AM/NB FM/SSB/CW. 10-7MHz input gain 90dB. Typical sen-
sitivity 10uV. Dual Conversion, will form the basis of a good com-
munications receiver. Selectivity provided by filters at 10-7 and
455kHz. £22.95

5 TVO5 — Medium Wave DX Front End Convertor

Uses Up Conversion Principie to eliminate images. Comprising of an ul-
tra low drift oscillator and Mosfet Front End for wide dynamic range.
Freq. range 520kHz-1600kHz. Triple Tuning A.G.C. Range 50dB, gain
30dB. Output 10-7MHz when used with an IF15 or IF20, high gain IF
strip a sensitivity of 1-QuV for 15dB S/N will be achieved. £13.25

All prices inciude VAT paid P&P £1 per item. Max £2 for combined order.

6 VT06 25-30MHz Front End Convertor

Tuneable over whole range uses Dual gate Mosfets. Covers
European/American CB frequencies and Amateur 10 metre band can be
used as a tuneable IF for many 2 metre convertors. Low noise,
high performance. Especially designed to go with the IF15 and 1F20 but
compatible with any communications receivers covering 10-7MHz.
£13.25

7VT07

Tuneable 2 metre front end convertor. Covers 142-150MHz. Three
stage tuning uses bipolar devices for low current consumption can be
battery powered for 2 metre direction finding or portable use. Ideal basis
for 2 metre monitor. Receiver can be used with IF15, IF20 or comms. rx.
Output 10-7MHz. £9-95

Housed in aluminium sliding case.

8 VTO1

108-150MHz MOSFET front end 26dB gain
10-7MHz 1F output. Covers 2 metres.
Amateurs. Aircraft etc. £7.99

Varicap Tuner.

9 AMP 020

Stereo power amp 30W RMS per channel.
Class ABI TIP 34AxTIP 33A. 16 Transistor
circuit Fre resp 15Hz-18kHz — 1dB. £7.99

10 Matching HiFi Preamplifier

Four rotary controls — Vol, Bal, Treb, Bass.
Treble +14dB. Bass +14dB facility

for loudness control. £6-99

All models supplied with full data. 3 YEAR GUARANTEE. 7 day delivery.
E.S.E., RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX.

Make a jobof it....

Enrolin the BNR & E School and you'll have an entertaining and
fascinating hobby. Stick with it and the opportunities and the big
money await you, if qualified, in every field of Electronics today.
We offer the finest home study training for all subjects in radio,
television, etc., especially for the CITY AND GUILDS EXAMS

{Technicians’ Certificates) ; the Grad. Brit. |.E.R. Exam: the

RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E.B.

Servicing Certificates; etc. Also courses in Television:
Transistors; Radar. Computers; Servo-mechanisms;
Mathematics and Practical Transistor Radio course with

equipment. We have OVER 20 YEARS' experience in teaching
radio subjects and an unbroken record of exam successes. We
are the only privately run British home study College specialising
in electronics subjects only. Fullest details will be gladly sent

without any obligation.

Brochure without obligation to:

P.O. Box 156, Jersey, Channel Islands.
NAME

R 8§ 8 & _§ § _§F N N B §F N |
WL5/79

Become a
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.

British National Radio & Electronic School

ADDRESS

Block caps please
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SMALL ADS

The prepaid rate for classified advertisements
is 22 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £7-50
per single column centimetre (minimum 2.5
All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed
Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager,
Wireless, Room 2337, IPC Magazines Limited,
Stamford St.,

cms).

“Lloyds Bank Ltd".

King's Reach Tower,
SE1 9LS. (Telephone 01-261 5846)

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Adverti are
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising
Practice.

2. The publishers reserve the right to
refuse or withdraw any advertisement.

Practical 3. Although every care is taken, the

Publishers shall not be liable for clerical
or printers’ errors or their consequences.

London,

NOTICE TO READERS
When replying to Classified Advertisements
please ensure: '

{A) That you have clearly stated your require-
ments.

(B} That you have enclosed the right remittance.

{C} That your name and address is written in
block capitals, and

{D} That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

Receivers and Components

VALVES

Radio — T.V. — Industrial — Transmitting
Projector Lamps and Semiconductors

We Dispatch Valves 10 all parts of the world by return of
post, Air or Sea mail. 4000 Types in stock, 1930 to 1976.
Obsolete types a List 30p. Qu SAE.
M})en to callers Monday to Saturday 9.30 to 5.00 closed

dnesday 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
Woest Wittering 2023 (STD Code 024366)

AM/CW/SSB COMMUNICATION RECEIVER and
preselector moduies. 453-5 kHz Mech. Filter Modules 2-1
kHz BW, with diode-switchin,
CRYSTALS Brand new hi ?r precision HC33/U: 1.0, 2.0,
3.0, 1-008, 2-5625 MHz £3 35. 1:28 MHZ £4.15, HC13
100 kHz £3.25, HC18/U 4-0,5-0, 6-0, 7 0, 8-0, 10-0,

10-7 MHz £3-00. 18:0, 20-0, 38 6667, 48.0, 100-0,
116-0 MHz £3-50. HC25/U 8:08333 MHz lszo) £3.00.
Large stocks of standard fregs for MPU etc. Any freq made
to order 6 weeks from £3-75.
WINKLE PICKERS. Winkle out DX from the QRM with
pin-sharp 250 Hz 8-pole crystal CW filters specrally
manufactured to fit TRIO and YAESU: FT/FR-101, FT-301,
TS-520, TS-820. £25.90 each.
All prices inc. VAT and UK post. SAE Lists.

P.R. GOLLEDGE ELECTRONICS
G3EDW, Maerriott, Somerset, TA16 5NS
Tel: 0460 73718

BRAND NEW COMPONENTS BY RETURN
glectrolytic Czapacitors 16V, 25V, 50V.

47, 1 . -7, & 10 mfds. — Bp.
22, 47—5%p.  (50V—86p.). 100—Tp. (50V—8p).

50V—1 61). 470—11p, {50V—16p}.
1000/1 gV—1 5p. 1000/25V—18p. 1 000/40V—3bp.

Subminiature bead tantalum electroly‘tlcs

047, 1.0 @ 4.7 @ 6 p.
2.2/35V° & 4. 7/25V—9p. 10/25V 15/1 GVv12p
22/16V, 33/10V. 47/6V, 68 & 100 @ 3V—14p.

Mullard Miniature Ceramic  E12 Series 63V 2%.
10 pf. to 47 p73p 56 pf. to 330 pf—4p.
Verticali Mounting Ceramic Plate Caps 50V.
E12 22 pf——‘lOOO pf. E6 1500 pf.—47000 pf—2p.
Polystyrene E12 Serles 63V. Hor. Mounting.
10 pf. to 1000 pf.—3p. 1200 pf. to 10000 pf—4p.

Muliard Polyester 250V Vert Mtg. E6 Series.
01 to - r e a3, 47— 8p.
68—11p. 1- 0—— 4p. 1 2 2—24p.

Mylar  {Polyester) Fxlm 100V, Vertical Mtg.
001, -002, 005 —31p, -01, 02——-4—};7 .04, -05—B3p.

i i hstab. E12  5%.
0O 125wan1002 1p
0-250watt 1Qto lOMQ (10% over TMI... - 1p
0-500 watt 10 Qto 2M 2p
1-000 watt 10Q to 1OMQ 2p

1N4148—2p, 1N4002—4p, 1N4006—6p, 1N4O07—Tp
BC107/8/9, BC147/8/9, 8C157/8/9, BF194 & 7—9p.
8 in Dil i.c's 741's—18p. 555's—24p.
20mm. fuses <15, 25, -5, 1.0, 2.0, 3-0 & 5A—3p.
20mm. fuseholders P.C. or Chassis Mtg.—5p.
Post 10p ({Free over f4). Prices VAT inclusive.

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN

! '["""'.E.'E- | pliance Timer IC, 0-5" LED display.

404 19
(g xvith trigger 80} LDR sim

* isolated tab

‘,&" THE VINTAGE %,
WIRELESS COMPANY %
1920 to 1950

Receivers, valves, components, service data, historical
research books, magazines, repairs and restorations. A com-
plete service for the collector and enthusiast of vintage

radio. |
S.a.e. with enquiries and for monthly newsheet.

THE VINTAGE WIRELESS COMPANY, 64, Broad
:;?:7:,2 Staple Hill, Bristol BS16 5NL. Tel. Bristol

TUNBRIDGE WELLS COMPONENTS, BALLARD’S,
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists.
Enquiries S.A.E.

-7 D.Y.M. THERMOMETER KIT

E Based on the ICL7 106 single chip DVM
. the kit contains a 3 digit LCD, a PCB
ICL7106, and all components and in-
structions to make a 0-200mV FSD
DVM. Components also supplied to
enable this to be convened to a digital
thermometer. Req a 2mA
supplv (PP3 banery) ONLY £21-99

TOIJCH CONTROLLED LIGHTING KITS

Directly replace conventional fight switches and control u
to 300W of lighting. No mains rewiring., Insulated touci
plates. Easy to follow instructions.

NEW! TD300K—TOUCHDIMMER. Single touchplate with
alternate action. Brief touch switches
. lamp on and off, longer touch dims or
~r brightens lamp. Neon famp helps find J

the switch in the dark. £8.99

-—Extension kit for TD300K permits
operation from another location, two-way
i switching, etc £1-50
TSD300K—~TOUCHSW!TCH DIMMER—UOne .alternate
ON/OFF action.-TOUCHPLATE. Smalt knob for

* * presetting lamp brightness. £5.50
TS300K —PN/OFF TOUCHSWITCH. Two tguch-

TSABOOK—AUTOMATIC TOUCHSWITCH. Time dela
variable 2 secs to 31 mins g

LD300K . —300W LIGHTDIMMER KIT EZ-SO

Swm:hes any appliance of up to 1KW
_-=--="._ on and off at preset times once a day,
ThTA -~ KIT contains: AY-5-1230 Clock/Ap

! o mains supply, drsplay drivers, switches.
""-Jl_{-_/f LEDs, triac. PCBs and full

mstructions, £14-90
White box 56 X. 131 x 7 1mm with red Acrylic
window £2.20
White box as above ready driiled for kit~ * £2.50

Ready-built in box, incl. mains cabie

LOMPOSENTS

0-2" dia LEDS 555 28p(4@£1)
Red 12p(£‘|/10) 741 22p(5®€1)
Green Opf LM3911

Yellow 25 Temperature
DL727 £1-5: control IC £1-00
LCD 0-5" £8-1D

ORP12 $0p [ TIC106D SCR 50p
eon 8p | Diac 0

2N6027
AY-5-1230 £4 5

QUANTITY DISCOUNTS ON REQUEST
ADD 8% VAT + 25p P&P. Callers by appofntment only
Tel O -579 9794
LECTRONICS
106 STUDLEY GRANGE ROAD, LONDON W7 2LX

RIBBON MICROPHONES with 4/8 Poleswitch 95p;
Microswitches, Capacitors, Receiver and Microphone Cap-
sules 10p each; Bakelite Telephones £2-95; Handsets 50p;
Magneto Generators £1-75. P.&P.
CONVERSATION PIECES, 55 Swindon Road,
Cheltenh

£1.50.
(35707).
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Codespead

ELECTRONIC MAIL ORDER
All full spec. devices

POLARISING FILTER MATERIAL A lrghtly tinted
polarising filter material, manufactured by ‘Polaroid’, in
0-006" plastic film. Any size cut, from 1 sq. inch to a
maximum size of 18" by 250 feet. Our price — only 2p
per square inch. Camlogue number 701.

CLOCK LIQUID CRYSTAL DISPLAY A high
contrast (black digits on light grey background}, 4 digit
clock display. Supplied with edge connector for easy
solder connection. Digit height 0-5". Display has P.M.,
Alarm on and Snooze indicators. Supplied complete
with data at only £6-95, Catalogue number 2086.
DIGITAL ALARM CLOCK MODULE Not a kit, buta
factory built module complete with half inch LED
display. All you need add to give a fully functional clock
is a miniature transformer and time setting switches.
Sleep. snopze and alarm output. With data only £6.50.
Catalt_}gue number 205.

HEAT SINKS Two types available. Ex- equipment but
in excellent condition. Most still contain a power
transistor (condition unknown). ‘Xmas tree’ type
{92 x66x35mm}, Catalogus number 705, 20p each.
Rectan ular type {130x863x32mm), Catalogue number
701 S each. Due to the weight of thess items,
please ADD EXTRA 25p PER HEAT SINK for post and

ackin:
5 DIGIT MICRO L.E.D. DISPLAY Built on top of a
18 pin dual in tine package this 7 segment display has 5
bright 0-08" high d|grts Terrific value for only 75p.
Catalogue number 30
DIGITAL MULTIMETER CHIP This MM5330
d.v.m. chip can be used to build a high accuracy d.v.m.
or panel meter. Has auto polarity and over-range
indication. Supplied with data and circuit. Requires
some additional circuitry. Only £€3.95. Catalogue
number 404.
6 DIGIT L.E.D. DISPLAY A common cathode 6 digit
7 segment LED. display from Texas [nstruments.
Multrplexed with built in bubble magnn‘rers Digit height
0-1".£1.00. Catalogue number 3

Untegted items

DEFECTIVE CALCULATORS A production line
reject calculator with lots of accessible goodies inside.
Detachable keyboard, dlsglay, case and PCB with
approx. 25 transistors and 2 calculator chips. Not much
wrong with some we tested. A bargain at oniy £2.50.
Catalogue number 104.
CALCULATOR TOPS {Untested—so no guarantees)
The upper half of two hand held calculator cases with
integral keyboard. Ex-equipment but believed to be o.k.
Only 50p the pair. Catalogue number 105.
Safnsfgctlon guaranteed or return for replacement or
refun

For free catalogue send stamped addressed envelope.

Postage and Packing please add 25p
{Overseas orders add 60p)

CODESPEED, P.0. Box 23, 34
Seafield Road, Copnor, Portsmouth,
Hants., PO3 5BJ

Radio Receivers

MULTIBAND RADIOS. 12 Band, — UHF (430/470).
Aircraft. Marine. SW1/4. LPSB. HPSB. MW.LW.FM. RF.
BFO. £175. GRUNDIG ‘3000’ — £350. WORLDSTAR —
Aircraft. Marine. Public. FM. MW. SW. LW. £36.
LANGTONS, High Street, Rocester. Staffordshire. SAE
Lists. Tel: 0889 590388.

Aerials

SHORT WAVE LISTENERS Guide to Aerials 50p, Indoor
Aerials £1, Both £1-25. H.F. Telecommunications (UK)
Ltd., Uplowman, Tiverton, Devon.

Tapes

SUPER SOUND OFFER. 9p stamp brings you our new
list of stereo cassettes & C60 cassettes. A. W. & J. M.
West, 56 Frankwell Drive, Coventry, CV22FB. (PW).

Practical Wireless, May 1979
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Service Sheets Educational Miscellaneous
SERVICE SHEETS for Radio, Television, Tape Recor- O TO SEA : ite: Principal, Nautical
ders, Stereo, etc., with free fault-finding guide, from 50p and gouege Broagfv:tgﬂﬁﬁ' g{r;t;izl.'mclp ' ' THE SCIENTIFIC
S.A E. Catalogue 25p, and S.A.E. HAMILTON RADIO, ? WIRE COMPANY
4 i 5 s 5
7 Bohemia Road, St. Leonards, Sussex COLOUR va SERVICING - PO Box 30, London E.4
Learn the techniques of servicing Colour sets Reg. Office 22 Coningsby Gdns
LARGE SUPPLIER OF through new homestudy course approved by ENAMELLED COPPER WIRE
SERVICE SHEETS feading manufacturers. Covers principles, practice s S s 4oz 202
and Colour Manuals, TV Mono Radios, Tuners, Taps Recorders, and alignment with numerous illustrations and .75 .60
Record Players, Transistors, Stereograms, all at 76p each + SAE. diagrams. Other courses for radio and audio ser- ;g Iﬂ ;g %g: }gg .90 .70
except colour Tl‘(/ Tlf %rsﬁadms Stafteulfl Clrcﬁltéﬂz" dol if sheets vicing. Full details from: 3010 34 3.05 1.75 1.00 .75
are not in stoc heets are full lengths 24 x 12, not in ICS SCHOOL OF ELECTRONICS 3510 40 3.40 1.95 1.15 .84
&
nBrIZiir Pieces. Free Fauit Finding Chart or TV Catalogue with Dept. G277 Intertext Houss, London SW8 4UJ :l :o :g gg: ggg ;?g }gg
C. CARANNA (Mail Order) Tel. 01-622 9911 (all hours) . 800 5.0 300 180
71, Beaufort Park, London, NW11 6BX State if under 18 a8 15.00 9.00 6.00 3.30
01-458 4882 SILVER PLATED COPPER WIRE
BELL’S TELEVISION SERVICES for Service Sheets on B NN G 148 16 4.50 e e 2
: . Get the training you need to move up into a higher 20& 22 5.00 2.85 1.74 1.06
Radio. TV etc., £1.00 plus SAE Colour TV Service o i i i
g P paid job. Take the first step now—write or phone 24 & 26 5.70 3.31 2.00 1.22
Manuals on request. SAE with enquiries to B.T.S., 190 A P 44
King’s Road, Harrogate, N. Yorkshire. Tel: (0423) 55885 ICS for details of ICS specialist homestudy courses 28 &30 6.67 3.86 2.35 1.
3 gate, N. € Lel 0 on Radio, TV, Audio Eng. and Servicing, Electronics, Prices include P & P and VAT
Computers, also seif-build radio kits. Full details SAE brings list of copper & resistance Wires
SERVICE SHEETS, Radio, TV etc., 10,000 models from: Dealer Enquiries Invited
.4 'y a2l ' .

Catalogue 24p, plus S.AE. with orders, enquiries.
TELRAY, 154 Brook Street, Preston PR1 7HP.

For Sale

OFFERS invited for AVO MK7 and AVO MKS8 or ex-
change both for oscilloscope Tel: Rossendale 3995,

HEATH SMHz 10 — 4540 Scope £95. Eddystone 730/4 £90.
TE20D 120K Hz to 130MHz Signal Generator £25.
Evenings 021-308 4764. G3BHT.

SEEN WHISTONS CAT? 5000 odds and ends.
Mechanical/Electrical Cat Free. WHISTON, (Dept. PW),
New Mills, Stockport.

EARLY RADIOQ’S, valves components for sale valves from
1910. Camberiey (0276) 29460 Anytime.

NEW BACK ISSUES of “PRACTICAL WIRELESS”
available 70p each, post free. Open P.O. Cheque returned if
not in stock—BELL’S TELEVISION SERVICE, 190
Kings Road, Harrogate, N. Yorks. Tel: (0423) 55885.

OSCILLOSCOPE Solartron AD557 immac. Condition all
leads, manual bargain £50. Tel: Aylesbury 85178.

INTRUDER ALARM SUPPLIES.— Magnetic contacts
Flush 70p, Surface 90p, pressure mats £1.70. C.W.O.
postage 50p extra. E.A.S.S., ‘Sandhamn’ High Easter,
Essex.

DIGITAL MULTIMETER cost about £80 for £60. 4
Riversley Road, Gloucester.

Record Accessories

STYLI for Hi-Fi. Music Centres. IIL. List free for S.A.E.
also cartridges, leads, accessories. Details—FELSTEAD
ELECTRONICS (PW), Longley Lane, Gatley, Cheadle,
Ches. SK8 4EE.

Ladders

LADDERS varnished 22" extd. £30. Carriage £2-80.
Leafiet. Also Alloy ext. up to 624ft. LADDER CENTRE
(WLS3), Halesfield (1), Telford. Tel: 586644.

Wanted

ELECTRONIC COMPONENTS PURCHASED. All
Types Considered ~ Must be new. Send detailed list — Offer
by return —. WALTONS, 55A Worcester Street,
Wolverhampton,

WANTED: RACAL RA 137 L.F. Converter in first class
condition. Ziedainis, 20 Hall Royd, Shipley, West Yorkshire.

Practical Wireless, May 1979

"Mobile Dlsce:heque Handbook. .

1CS SCHOOL OF ELECTRONICS
Dept. G277 Intertext House, London SW8 4UJ
Tel. 01-622 9911 (alf hours}
State if under 18

CITY & GUILDS EXAMS

Study for success with ICS. An ICS homestudy
course will ensure that you pass your C. & G.
exams. Special courses for: Telecoms, Technicians,
Electrical Installations, Radio, TV & Electronics
Technicians, Radio Amateurs, Full details from:

1ICS SCHOOL OF ELECTRONICS
Dept. G277 Intertext House, London SW8 4UJ
Tel. 01-622 911 {all hours)
State if under 18

Books and Publications

WHY NOT START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS. A genuine oppor-
tunity to success. LARGE PROFITS. You can’t help but
make money if you follow the easy, step by step, instruc-
tions in our fully illustrated manual showing how to rewind
Electric Motors, Armatures and Field coils as used in
Vacuum Cleaners, Electric Drilis and Power Tools. NO
PREVIOUS KNOWLEDGE IS REQUIRED, as the
manual covers in 13 chapters, where to obtain ail the work
you need, materials required, all instructions, rewind charts
and how to take data etc. A gold mine of information. How
to set up your home workshop and how to cost each job to
your customer. £4:00 plus 30p P&P. UK. CWO, to
INDUSTRIAL SUPPLIES, 102, Parrswood Rd.,
Withington, Manchester 20, Dept. PW.

RADIOBOOK EEI'-‘IUII':E

WORLD RADIO TV HANDBOOK 1973 Editio:
Radio Stations Guide . . . . . . . ... L. L

Popular Electronic Pro‘ec! s
Eleceranic Projects for Beginners

Radio Circuits using ICs, . . -
Projects in Opto-| Ele:trom:s ...........

Radio Antenna H” hook for Long Distance Recention
How to build your own Metal & Treasure Locators .
How to build Advanced Short Wave Receivers. .
Solid State Shors Wave Receivers for Beginners .

PRICES INCLUDE POSTAGE € PACKING...S.A.E. FOR FULLLIST

4 CHILCHESTER GOAET WHKHAM RD BECKENHAM KENT BRS 2w

COMPREHENSIVE TV REPAIR INSTRUCTIONS for
your set £5.00 with circuit Gf requested). Free catalogue
unique TV/other publications. AUSE (PW), 76 Church
Street, Larkhall, Lanarkshire ML9 1HE.

BUILD you own 771B type Metal Detector, details SAE
117 Horton Road, Brighton, BN 1 7EG.

RECHARGEARBLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1.25 for
Booklet “Nickel Cadmium Power” plus Catalogue. Write or
call, Sandwell Plant Ltd, 2 Union Drive, BOLDMERE,
SUTTON COLDFIELD, WEST MIDLANDS. 021 354 9764
or see them at TLC, 32 Craven Street, Charing Cross,
London WC2:

AERIAL BOOSTERS Improve weak VHF Radio and
Television reception, price £5-00 S.AE. for Leafiets.
ELECTRONIC MAILORDER LTD., Ramsbottom, Bury,
Lancashire BLO 9AG.

NICKEL CADMIUM BATTERIES

Rechargeable and sunable for fast charge HP7 (AA) £1.13
SUB C £1:47, HP 1 2 (D) £3.27, PPS
£4.09 (PP3 not sultable for fast charge), PP3 charger
£5.31. Alf above Nickel C: batteries are gl

‘EVER READY’ full sgec and are Suﬁphed complete wnh
solder !ags {except PP3). Just in stock—New rechargeabie
sealed lead acid maintenance free batteries suitable for
2:;_' lar alarms etc., 1:2 amp hr. 6v. £4-40 6 amp hr. 6v.

Quantity prices available on request. Date and charglng cir-
cuits free on request with orders over £10 otherwise 30p
post and handling ({eclfy battery type), all prices include
\é;:‘; Please add 10% P & P on orders under £10. 5% over

Cheques Teostal orders mail order to: SOLID STATE
DEPT. PW., 10, Bradshaw Lane, Parbold,
ngln, Lancs. 0257-47 6.

PW October issue 2m MOSFET CONVERTER units from the
author B4CFY. Kit of parts for complete PCB £8.50. Ready built
and aligned units boxed £17.00. Parts available separately,
38.8667 Mhz Xtal £2.75, PCB £1-85.

1750 Tone Burst Board, Tested and Aligned 1-4in sq. £3.50.

G SPECTRUM COMMUNICATIONS

12 Weatherbury Way, D , Dorset DT1 2EF.
Prices inclusive of P. & P.

C.B.RADIO: British Campaign for public Two-Way Radio.
Citizens’ Band Association. Membership £1.50. 16 Church
Road, St. Marks, Cheltenham, Glos.

Build yourown
P.A., GROUP & DISCO SPEAKERS

Save money with thxs gracucal gu«de Plans for 17 different
designs, line source, Horn and Reflex types, for 87-18"
drive units. £3 95 post free ($8 ovarseas)

THE INFRA-BASS LDUDSPEAKER
by G. Holliman
{full constructional details for versions using 15", 12” and 10"
drive units.) £2.98 post free {$6 overseas|

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens
This book is a8 must for the keen home constructor, Latest
technology DIY designs. Plans for 1.8.. and Reflex designs for
10-100 watts. Also unusua} cemre-ba?s system. £2-20 post
free {$5 overseas).

VAN KAREN PUBLISHING

6 SWAN STREET, WILMSLOW, CHESHIRE

DART STATIONERY
Presents FOR THE AMATEUR
Large variety of personalised QSL CARDS
~ see catalogue for prices —

LOG BOOKS £2.00 each

FOR THE DX'er
Personalised QSL CARDS.
RECEPTION REPODRT LETTERS. Professionally styled
letters printed in two colours and supplied in pads of 100

letters,
1 Pad £1.80
2+ Pads £1.60 each.
Loose Leaf LDG BOOKS with 100 sheets.........oueeeens £2.50

FOR THE CB'or

Personalised QSL CARDS.
CATALOGUES ilabl I
radio stationery PRICE 46p.

EVERY ORDER CARRIES A MONEY BACK

ASSURANCE IF NOT COMPLETELY SATISFIED.
Please send cheques or P.O. payable to:—
DART STATIONERY
20, Bromiey Road, London E17 4P8, England
Tel. 01-539 5412

range of
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Miscellaneous

GUITAR/PA
MUSIC AMPLIFIER

100 Watt with superb treble bass overdrive 12 months
guarantee, unbeatable at £42; 60 watt £37; 200 watt £58;
100 watt twin channel sep treble/bass per channel £68; 60
watt £48; 200 watt £72; 100 watt four channel sep
treble/bass per channel £75; 200 watt £92; Slaves 100
watt £32; 200 watt £49; Fuzz boxes great sound £8-50;
Bass fuzz £9-50; Overdriver: fuzz with treble & bass
boosters £44; 100 watt combo’ superb sound overdrive,
sturdy construction castors, unbeatable £89; twin channel
£99; Bass combo £99; speakers 15in. 100 watt £35; 12in.
100 watt £22.50; 60 watt £14.50.Send Cheque or P.O. to:

WILLIAMSON AMPLIFICATION
62 Thorncliffe Ave., Dukinfield, Cheshire.
Tet 061-344 5007 or 061-308 2064

SUPERB INSTRUMENT CASES by Bazeili, manufac-
tured from P.V.C. Faced steel. Hundreds of people and in-
dustrial users are choosing the cases they require from our
vast range. Competitive prices start at a low 90p. Chassis
punching facilities at very competitive prices, 400 models to
choose from, free literature (stamp would be appreciated).
BAZELLI, Dept. No. 25, St. Wilfreds, Foundry Lane,
Halton, Lancaster LA 6LT.

RARE DXUNDER QRM?

DIG IT OUT from tiring whistles and cw witha Tunable Audlo
Notch Filter, speaker amplifier, £8-90.

RADIO 4 GONE? 200 KHz to Med. Wave Converter,
inductive {place nearrx) and coaxoutputs, £9.70.

MISSING RARE DX? Get SPOT-ON with a Crystal
Calibrator, 1 MHz, 100,28 KHz markers, £13-80.

SI1G. GEN. 10 Hz - 200 KHz, logic and variable sine or square
wave outputs, for yourlab, £10-80.

BELLS AND SIRENS

AN CARTERS SIREN £5.95
INDUSTRIAL SIX INCH
@ BELL £8-27
PRICES INCLUSIVE.
SEND CHEQUE, P.O. to:
= CWAS ALARM

11 Denbrook Walk,
6to12v D.C. Bradford BD4 0QS

SAE for full price list of Professional Burglar Alarm
Equipment

12v D.C.

ALFAC etch resist transfers and other p.c. board drawing
materials available from stock. SAE details. Ramar
Constructor Services, Masons Road, Stratford-upon-Avon.
CV379NF.

EX MINISTRY AND SURPLUS EQUIPMENT
A neat 2¢" dia DC Moving COIl indicator, F.5.D. 1 mA resistance
60 ohms, scaled 0-500 and 0-125 no caption (ideal for
transistor :es(er) supplied unused £3-

V' DC Motor 14" dia x2" long +§" long removable worm
on a §" dia shaft, a quality made motor supplied unused £2-80.
50K ohms Ten Turn potentiometer §” dia, servo mounting
with a * dia shaft, supplied unused £1.25.

Seven segment nine digit Gas D|scharge Display 180 V/W,
character height -27”, supplied unused £
Elliott Transistor Curve Tracer type 8079, requlres an oscillo-
scope with D/C X and Y Amps to operate £30-
All prices include postage, Lots of other items un stock S.AE.
for lists. Shop hours 9.30am to 2pm weekdays, closed
Thursdays. Saturday 9. 30am to0 5.30pm.

E. SUPPLIES,
1 Arnolds Yard, Old Markn Plsco, Altrmcham, Cheshire.

KIT OF PARTS for Wireless World Stereo Tuner, or Ready
Built and aligned, Semiconductors, Knobs, Meters,
Resistors, Capacitors, Switches, Transformers. Catalogue
35p. R.B. Electronics, 24 Springfield Park, Holyport,
Maidenhead. 39798.

CLOBBERED? Fight through with a Speech Compi of,
1000:1 age, dynamic compression, only £8-60.
Europe add 40p. Each easy-assembly kit Includes all parts,
printed circuit, case, instructions, postage etc, money back
assurance s0 SEND off NO
CAMBRIDGE KITS
45 (PS) Old School Lane, Milton Cambridge.

TIRRO’s new mail order price list of electronic components
now available on receipt of SAE. TIRRO
ELECTRONICS, Grenfell Place, Maidenhead, Berks.

MORSE CODE TUITION AIDS

Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette B: 12-24 w.p.m. for professional examination
preparation.
Morse Key and Buzzer Unit for sending practice.
Price each Cassette {including booklets) £4.50. Morse Key
and Buzzer £4.

| Prices include pcstage etc., Overseas Airmail £1-50 extra.

MHEL ELECTRONICS (Dept. P.W.}, 12 Longshore
Way, Milton, Portamouth PO4 8LS.

CATALOGUE OF WIDE Range of components FREE
on request. J. R. Hartley, Electronics Components, 78B
High Street, Bridgenorth, Salop WV 16 4DY. Tel: 07462-
3865.

LET LYNWOOD ELECTRONICS guote for parts for your
project at competitive prices. Send list of your requirements.
Interested and helpful service. 20 Stourcliffe Avenue,
Bournemouth BH6 3PT.

NOTICE
TO
READERS

Whilst prices of goods shown
in classified advertisements
are correct at the time of
closing for press, readers are
advised to check with the
advertiser both prices and
availability of goods before
ordering from non-current
issues of the magazine.

| enclose Cheque/P.O. for £..

ORDER FORM pLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for .

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

insertions

ADDRESS ... ST

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London SE1 9LS

Send to. Classified Advertisement Manager
PRACTICAL WIRELESS,

GMG, Classified Advertisement Dept., Rm. 2337,
King’s Reach Tower, Stamford Strest,

London SE1 9LS

22p per word, minimum 12 words. Box No. 60p extra.

Telephone 01-261 5846
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120R 24 VOLT OR 12-0-12V 30 VOLT RANGE
PRIMARY 220-240VOLTS Pri 220/240 Sec 0-12-15-20-24-30V Voli-
Amps es avanlable 3,4,5,6,8,9 10,12, 15,18,
Ref 12v. 2av £ P&P 4, 30V or 12V-0-12V & 15V-0-15V.
111 05 025 2.20 0-45 | Ref Amps. £ P&P
213 1-0 05 2.64 078 | 112 0-5 2.64 0.-78
71 2 1 3-51 0-78 79 1-0 3.57 0-96
18 4 2 4-03 0-96 3 2.0 5-77 0-96
85 05 2.5 5.00 0-79 20 3.0 6.20 1.14
70 6 3 6-35 0-96 21 4.0 7-99 1-14
108 8 4 7-42 1-14 51 5-0 9.87 1.32
72 10 5 812 114 | 117 6-0 11.17 1-45
116 12 6 8.99 -1.32 88 8-0 14.95 1-64
17 16 8 10.72 1.32 89 10-0 17.25 1-84
115 20 10 13.98 2-08 v
187 30 15 17.93 2-08 60 VOLT RANGE
226 60 30 3674 OA Pri 220/240V Sec 0-24-30-40-48-60V
Voltages i 6.8,10.12, 16, 18, 20,
50 VOLT RANGE 24, 30 36, 40. 48, 60 or 24V-0- 24V, or
Pri 220/240v Sec 0-20-25-33-40-50v| 30v-0-30V
Voltages available 5, 7, 8, 10, 13, 15, 17,| Re/ Amps £ P&P
20, 33. 40 or 20V-0-20V & 25v-0-25v. | 124 5 3-88 0.96
Rel Amps £ P&P| 126 1-0 5.91 0-96
102 05 3-41 0-78 | 127 2.0 7-60 1-14
103 1-0 4-57 0.96 | 125 3.0 11-00 132
104 2.0 7:16 1.14 | 123 4.0 12.52 1.-84
105 3.0 8-56 1-32 40 5-0 15-84 1.64
106 4-0 11.41 1.50 | 120 6.0 18.06 1:B4
107 6-0 15.06 1.64 { 121 8:0 25.66 OA
118 8-0 20-26 2.08 | 122 10:0 29.55 0A
119 10-0 24.98 [¢1 189 12.0 34.06 OA
MAINS ISOLATORS (SCREENED) AUTO TRANSFORMERS
Pri 120/240V SEC 120/240V CT Ref VA (Watts) f P&
Ref VA {Wartts) £ P&P|113 15-115-210-240V 2.48 0-7
*07 20 4.40 079 | 64 75-115-210-240v 4.01 0:9
149 60 6.70 0-96 4 150-115-200-220-240V 5.35 0.9
150 100 7-62 114 187 500-115-200-220-240V  10-99 1-6
151 200 11.16 1-50 | 84 1000-115-200-220-240V  18.76 2.0
152 250 13.28 1-84 | 83 1500-115-200-220-240V  23-28 QA
183 350 16-43 1-84 [95 2000-115-200-220-240V  34-82 OA
154 500 20.47 2.16 |73 3000-115-200-220-240V _ 59.21 OA
155 750 29-06 QA 80s4000-10-115-200-220-240V76-86 DA
156 1000 37-20 OA 575 5000-10-115-200-220-240v 89.50 OA
157 1500 51.38 0A
158 2000 81-81 OA CASED AUTO TRANSFORMERS
159 3000 86-66 240V cable in 115V USA flat pin outlet
Pri 0-220-240V. Sec 115 or 240V. State VA £ P&P Ref
secondary volts required. 20 5.95 96 56W
75 773 1-14 64W
HIGH VOLTAGE ISOLATORS 150 10.01  1-14 4w
Pri 200/220V or 400/440V. 200 9.92 1.45 65W
Sec 1 10:120V CTor 200/240CT 250 12.17 1:45 69w
8 Ref P&P| 500 1917 164 67w
60 243 G 70 1.32 750 23.41 1.76 83w
350 247 16-43 1:84 [ 1000 27-88 OA 8aw
1000 250 41-76 0A 1500 26-02 OA 83w
2000 252 61-81 0A 2000 49.97 OA 95w
SEND 15p FOR CATALOGUE ;‘fme:?; S&ogect 21-11-78. Piease add VAT

1

Z50VA ISOLATOR

0-200-220-240V_Sec 0-240V C.T. 250VA

£5-20. P& P 96p. Ref. 62

25W

25W £
P &P 46p. VAT 124%

ANTEX SOLDERING IRONS
£3.75
3-95  Stand £1.52 + VAT 8%.

SCREENED MINIATURES COMPONENT PACKS BRIDGE RECTIFIERS
Ref mA Vol £ P&P 100V 25A £2.10
238 200 3_0,3 2.57 0-55 G_ -’-W Metal Oxide Resistors. | 200y 2A £0.45
212 1A1A 06,06 2.85 0.78 +W Metal Oxide Resistors. | 400v 3A £0.85
13 100 9 2.14 0.38 15 Mixed Value Capacitors. | 400v 6A £1.25
235 330,330 0-9,09 1.99 0.38 | !0 Reed Switches. 500V PM7A6 12A* £2.85
207 500,500 0-8-9-0-89 277 0.71 | 5QWire Wound Resistors. VAT 123% 15p P&P *VAT 8%
208 1A, 1A 0-89.0-8.9 3.53 078 | 10 3000mf 30V Capacitors.
236 200,200 0-15,0-15 1.99 0.3g | 25 Assorted presets.
214 300, 300 0-20.0-20 2.80 0-78 | 503 tag terminal strips. AMPLIFIER MODULES
221 700(DC) 20-12-0-12-20 3.41 0.78 | Hardware, BA nuts, bolts. 10W  (AL30} £3.75
206 1A. 1A 0-15-20-0-15-204.63 0.96 | 200 Mixed Resistors. 25W  (ALBO} £4.57
203 500,500 0-15-27-0-15-27 3-99 0.96 | 10 mixed valve electrolitic caps 35w (AL8O) £7-15
204 1A1A" 0-15-27.0-15-27 6.04 0.6 | 32 mfto 2000 mf. 125w (AL2B0) ~ £17-28
239 50 12-0-12 2.57 0.38 | Eachpack O'F Power Supply PS12  £1.30
P&P 40p. VAT 125%. Power Suppl SPMBO £4.25
= 23% PEP 3
TEST METERS Meggar BM7 battery VAT 123
AVQ 8 MK5 £81-70 £45-15 15V RANGE LIMITED
AvoTn gg;gg U4318 Budget Meter OC TaLSV: e B QUANTITIES
AVOMMS  £28:88 (5000 p.0anges pe| 171 500mA 209 45 || PW Pusecs ssci-
g B4R o hepoel 12 28 % ||leiiede
b 4 -0-
DA116 digital c1oz oo case) £15-851 472 3A 376 86 63V 12’ A
é\g PTE 5?95Invtxr1(_:u|( Transistor Tester  £34.75 175 4A 5.;3 .96 gg\f; 91&, SV £6.50
N BE3 100V Line to
DC-1000V ACTO00V BCYhoe Res. 150kQ Mluminium Boxas—with 3" lip | | 407/10W "£2.05
10000 V Bargain £7.20. VAT 8% P & P 62p. Y w W P &P 66p.
20,000 ohm/V  Muitimeter, mirror scale.| B! 5% 21 13 62p ({BE4 0-120V x 2
Ranges AC/DC to 1000V DC current 10 250mA| B2 4 4" a1 e2p |20V or 240V
Resistance to 3 Mohm 83 4 21 13 62p ?‘;’:ﬁ)" Sec. gég'%
87 x 33" x 14", €143G VAT 8%. P & P £1.05. S%PZQDVAﬁsgf’ P&FP71p
NEW RANGE TRANSFORMER thersizesfavailanle,
Prt 120V or 220/240V. Sec 0-. 36 48 twice to give BES 15w {"sa('lc'“"g
36-0-36V 4B20-4BV 72V 0. 92V, S-DECS frang; sec Fui
Ref rice Pap | Solderless bread boarding EL84 E
3A 14.70 1.48 S Dec 70 contacts £3.10§| P& P 300
b aA 18.77 1.84 T Dec 228 contacts £4-35 | | gEg Pri 0.220V Sec
1 5A 26.64 2.15 DeckARionIiCsIele £4-39 | [ 4500V 10mA £a-50
6 PANEL METERS VATS p SR aa,se  £699 | |Pa P00
S ogmmeem, o Bnen
28 105 i 4 -70 " Electronic Construction Kit 220V Pn 240V sec
8 g—?OOAMA gggg 8:?00 A gs;g Home electronic starter. Start {[20V1amp £
O-BE)nV ‘:5:95 0 33\/ 62:70 simply and progress (o a TRF 3
VU ind. Panel 48mm x 45mm £2.00 | o or electronic organ.  No | | BE80-240 15-0-15v
VU ind. Edge 90mm 2 50, soldering. All parts mc uded in 154 £1.50 P & P 70p.
g za presentation box. Fuil instructions. .
54mm x 14mm 250ua FSD £3-36 | £8-29 + 96p P & P. VAT 8%. Ref 30 240-240 iso-
VU. Ind. Edge 54x 14mm lator 200Va  £3.70
250uA F.S.D. £2:60 | ABS PLASTIC BOXES inset || P &P 96p.
65p Carriage 8% VAT. ‘l::arags ?'utsﬁn?(t(erna: glots 0 take P.C.|{Ref 59 0-240V
Magnetic to' Cerzrglﬁ Cartridge Convertor M3P/3030 prgi 1;3,“,'" I:geé x 40 65p |2;5&0P2£§|V51‘}’A £5.86
t 1 -
UET;HLQ\‘}%TE' 2%, P82 100mm x 72 x40, 73p ! gE9 Miniature Pri
=z PB3 120mm x 100 x 45 87p 0-240V
Special Offer—Quality low noise cassette tapes. | *PB4215mm x 130 x 85 £2.64 || 357555y
cho 30p, C9042p. P & P 15p. VAT 8%. P & P 29p *66p. VAT 8%. P& P 38p.

Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/7/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

The action-packed show for the electronics enthusiast now includes the
Midlands among its venues. If hobby electronics is your interest or

& 8 8 § B B § &R _§ § §F § 0 0 RO OO

your business, then Midlands Breadboard is tailor-made for you.

Crammed with the gear that constructors need. Circuit boards, components,

Bingley Hall, Birmingham,
23=26 May, 10am=6pm
Admission: £1 Adults
75p Students

Practical Wireless, May 1979
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Return to:

Hails — come to both!
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Address . ...
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RO -

audio kits, d.i.y. computer systems, electronic musical instruments —

you’li find it aii here. And you can buy it on the spot — or browse at your
leisure. Demonstrations and competitions (exciting prizes!) keep the show
humming with activity.

P.S. There's a London Breadboard too, December 4-8th, Royal Horticulturai

| want to visit the show. Send me more details nearer the date.

Please send me details now of exhibition space.

Trident International E xhizitions L imited

Abbey Mead House, 23a Plymouth Road,
Tavistock, Devan. PL19 8AU

Telephone: 0822 4671 Telex: 45412 TRITAV

www americanradiohistorvy com
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o~ TRANSISTORS 1 ;
! Bci72. 1 | eRi7ze 24 2
. . 1 MPSA70 34
WA F URD H_EB I RUNIBS e B8 B\ Bk B M 2| & | snamone 2
125 20 178* 16 BF180* 35 TiS48 2 =
P P MESUS2: [s2 M2 N2222A* 20
33/35 AC126 20 | BC179 18 | BFig1* 35 49 50 | 2nN2303°
% GHEDE AL eEs WEACaThTE e ol A 8|Sl m ) gEn B8 |WShE SR8 8 | ke H
“OME. Tel. Watford. AC141* 8C18 5 | MPSUS6 €0 | T N2369A° 15
ALLDE rd. 40588/9 41+ 24 3 9 | BF1ga* 38 3 S62 52 | 2N2a83+
DE ss"v:/ﬂ%? (BRAND NEW. FULL SPEC_AND FULLY GUARANTEED. ORDERS AclaTke 38 | BCIESL 11 | BHos 13 MPoLs™ 3 | mies g7 | Adier 2
CHEQUE/P.0.5 OR BANKE RMS OF BUSINESS: | ACl42k* 8¢183L 2 |oczse 170 | Tis9i 46+ 48
EDUCATIONAL ISHITOT RS DRAFT WITH ORDER. GOVERNMENT A A5 3 10 | BF196 12 | 0C26* 170 | zT 24 | 2N2784 55
ERPSRTINGUIR IONS OFFICIAL ORDERS ACCEPTED. o 76: 22 | BC18aL 11 | BF197 14 [OC2se X107 12 | 2N2904* 22
OVERSEAS ORDERS POSTAGE AT COST. gg&ggpﬂt(l‘;ll-gzrtsnezs#u3@?5135'3" is 2| scis 18 |83 188 | miss 13 | Aneoe B
Export lus 25p p&p) for our catalo: ACY17* BC212. 1 ZTX 4
S :{,‘,’_“:\:";‘: VI{“' Applicable to U.K. Customers only. u,..q::s ACY1g 33 ac21§L }? 32 | oc3e* 13 7T ég fg 2N2907* 22
oy L TTen el tg:c'::‘ar;dqlx;"l:nvc of VAT, Please add 8% to QEYW 40 B821 11 fg 852;: 1:4’42 Z1%301 1§ %N2907A’ 22
ock _man: Y. 2
We stock many more itams. it pays to visit us. We are situsted bshind Watford acrooy A0 GSL 12 o Scte (32 | 21x302 20 [i2Nsoutsl 24
AT I O bl TRy ot p'}:|== Station: Watford High Sweot | ACv2: 40 | 8CZI4K 14 o |19%aa 21 |jzras0s, 24 N3osa- 28
ar Parking space available. Y28* 40 140 13 ZTx3a1n 17 A
POLYESTER CAPACITORS: Ax rodle. | ACY39 BC307 30 |ocser 28  zr 2N3055+ 48
400V 0.001, 0-0015, 0.0022, 0033 3:/6%04 Vmoa A5 75| Boo 13 30 [oc7or 2 X314 24 | aN3108 32
0.022. 0-0 0033 0-0068, 0-01. . 10 1 3 . ZIX320 30 | 2N3aa2+
S5 S P ol Sl o e S AR | B & s Blsah @|aek B A8
160V: 0038, 0. . i 74 N3563
36p. 0.15, 0-22 11p; 0-33, 0-47 19p; 0-68, 1:0 22p; 1.5 29p; 2 . AFios 80 | BC328 . 1 38 |19578 53| AXESY 12| 3Nzers 18
e ERI1O00Y:0/0 ; p;2232p; 47 | AF114+ a0 | BC338 1 38 |9S76: 38 | ZIX501 18 | 2N3sise 438
L :0-01,0:015 20p; 0-022 22p; 0-047 26p; 0-1 38p; 0-47 53p; 1-0 ARl 49 Beaels § 26 6670 %8 | Fnsos 13 | sN30%y 3%
POLVESTER RADIAL LEAD [Values n f} AF117+ 40 | BCa77* 2 28 |oC8ir 50 | ZIX504 28 N0z A
T Or T e D NS b b FEED THROUGH | AF118, 58 BC547 1 21 10%e2 20 | 2331 2s | N7 W
0.23,0.33 139 0.47 179 0.68 19 068, 0-1 7p; 015 10p; | CAPACITORS AF121: 48 | BCoa8 12 219685 4| daar 22w 708 13
HEeTRoL d o3 1.0 22p; 1.5 30p; 2.2 34p. | TOO0PF/350V 8p | Ariae. 3¢ Bcsascl 2 108 |OCIaze 78 | 40350 B3 | 3N3T0S Y
500V: 10 40'.3'57‘:?5’,‘,“;'5,70?,"5 e s Afi36- 80 | BC558 2 2800 10C123% pr2 a031. 89 | n3r08 M
10,15, 22 Bp: 47, 32, 60 15p; 63, 100, z73v 22,253.3,47.68,8 | Aiad  J0 BCSS 2 28 135133, 119 | 403137 125 [ 2n3709 . 11
1000 50p; 2’ 33,F 8p; 10012p] 2 : 0,100, zzozs.:.47oaé AFi39: 35 | 8Cv30 57 28 1951400 119 | 40315t 35 2N3710 16
390047 d2p: 1 000 501: 260 10, 22 47 B B 500 6ab: 4700 B50s IBVE 10, 93 750 | AF1Z8 2 BCY34® 75 28 | 9c1a1c 110 | 403167 85 | 2N
o8 190%a7 840555 dp: 2300 49g; 3300 80. 100, 150 8p: 220,250 13p; 470, 640 AF1BO: 70 | BCYior 78 28 | 9ci79: 30 14831z 82 [ 2Naiis 21
1207 1000 Tap. " e S o S OB 0 o e Vi o s ol | Afelz, 128 | Bl g2 50 |95290; 48 | 40320: 88 | 2N3775 33
- PE: v d * 0 323* 1
a300 w0 701 1578‘555280.3% 4700 135p; 50V: 10,000 225p; 40V: 2500 6 ARvge R | Bovee & 20 |ocz02 85 | 40322 89 | 2N3a2z, 13
ANTALU A:Ac : 4700 88p; 2000 48p; 40V: 2000+2000 95p. 5p A BCYDD: X 20 10cz03: 85 [ 403%6r b2 | N 775 ;:
- 9 1 40327+
:2’52"F°31;5F40722 033 o 4. 058,10, | POTENTIOMETERS (AB orEGEN) BC107* 8Cy71+ 2 :g Q200 185 110327 |8 2N 319 2
2 24F, §.8.25V: 15, 10.20v; | Carbon Track, 0-25W Log & 0-5W BG1078* 10 | BCY72: 2 1P29 43 | 40348* 10 2
6Vﬂ221gp each. 10V: 22uF, 33. 20p. Linear values BC108* BCY78° 2! ;g TiP29A aa | 20360° 43 %n 322. 1
oY 220k 16p. 47, 68. 30p. 3V: 100uF 5000 1K&2K(L|NONLY)SIng]e 27, BC108B* 1 8CZ10*  14¢ 20 |TIP298 58 | 40361 45 | 2N g%i- g
16, T S, | iR g | B | e i |THE 8| d %) A &
single gang D/P switch + 95 06* 65
ToovE Symcasacirons SReSMaadlohetee " e | BCISSE 13 | BB 88 8 [ 8| dden & |2l
:0.001,0.002,0-005,0 01 * 12 e P
8-015,o-oz,o.oa,om,o,og,o.osé;F % | superpoTENTIOMETERS Bc113 . 20 | 201230 3% 8 |Tiears S | 40412 %8 SN3s0s 17
AuF.0-29p. 50V:0-47,F 12 gKZd’:VsVolg?&)ndImearvaluesGOmmtrack gg‘”g %8 gg}%#- 112 75 | TIP31A* 52 282(1?: g 2N4037* 52
single gang . 2 140 | TIP31B* . 2N4041* 80
cERAmiCCAPACITORESOY | SoiSicioncuwiadAun.s B o) 8 1o |TRE &b | GRS 8| A
150F, 220F, 33nF, 470F 4 B ed Alum. Bezels 22p BD135* 3 TIP32* 55 | 40603* 8 .
p  100nFép | PRESETPOTENT BC1IS) |2 . 95 | TIP32A* 55 4062
JIOMETERS BD136* 23 ] 40636* 125 o
o cameone | SR e | O B i § 9E N | A el | G R
PFto 1nF.8p. 1 5nFto47nF 10p. 0 38W1000-3 Mo larger . 10p | BC13S 20 ooias 3 138 TIP3y 8 2No97: 25 | Znazds 143
SILVERMICA(pF) 5 136 18 | BD12O* 3 P33A 8 NE99* 54 20
33.47.68.10,12 - T RESISTORS En -8C137. 20 | 8D142* & 10 | TIP338* 10C N7OBA® 2Naz289 20
Famcrosmonaaiey] S0E0 20 MiniatureHi%hsﬁgimﬁi’%?.;‘;“ -8C1a0- 35 | 8D1ad: 13 1o |TP33c: 470 | 2N70 A 18 | 2Ngsz7e T8
I aazies: 1202% 120, | T-DEC 400p* o~25w§§'ﬁf Val.  1-99 100+ P BDnds: 1S Tp3ace 182 | 2N708%m 19 [l 2Nd3220 BB
§38§%° 330, 360, P | U-DEC'A'  465p: | O BW %-20—4:m B2 ' 1) £ | B1d7e BD205% % 2 |Tiesecs 11 N3god- '35 | 2N313% 43
F " u-pec® L 20-10M : 1 22+ . NG14*
g e 2R Wedaliw E12 B 4p | Bciap 8 | BOITES a5 38 |TIb3sc 230 | aNoie 27 | aNsiz2 28
; 1%05W510-1M €24 BC1488 10 | BD434® 42 TIP35A* 225 | 2N918" 40 Ly 128
JACKSO 10p_8p | BCiasc 19 | BDB17® 65 5 | Tib3sa- 220 | aN920- &1 | Sneiao- g9
JACKSONS VARIABLE CAPS. COMPUTER HARDWARE*:- BCla9~ '8 | BD695A 6B 92 [ Tibaste 270 | 3N1i31- 32 | ZNoi54e 70
10%73086CF 140 2193 99p 4047 750p | BC1agc 10 | BDEdear 66 99 |Tip3e 280 | 2N1132- 2 Inesdte 28
100e00n p | 0 2 365pF with slow 2. 100p 745188  185p | 8C153 27 | BOY1lT 220 TIP36A* 280 | 2N1303* S 05+ 40
b3 g L 165p | motion Drive 2102-2 170p 745262 8755 | BC15 BDY17* 195 TIP36B* 280 | 2N1304* 2N5457 32
e Bapive | 002087176 z88p {2111, 1%p 745287 5%8n Bciey 30| Bovss: 1se 3oi1|mEsos: 1328 ] 12N13085 28 | Neazs 33
Dial Drive 4103 ol o) ;m slow 114 p 745470 325p | 8C158 11 8DYE0* 110 36 | TIP418* g 2N1306* 35 | 2N5485 38
6:1/36:1 6505 E\gggns rive 325 3 785p 745475 825p | BC159 BDY61* 166 30 3 2N1307* 5! IN5B4A2*
F:10;15:26; | 2513 596p B81LS95 11 1 BF115* TIP42A* 64 . 5642+ 750
Drum 54mm  30p* SO0F ;| 2708 P 99p | BC160* 42 34 B0 | TiPa2B* 2N1308* 46 | 2N5777 45
0-1-365pF 2afp 108 175 2200 775p B1LS96 s9p | BC167A 8F154* 26 28 2N1613* 2 2NB
. 15 8 1 B TIP2955* 027 40
SHaateeEl  ioe 'L'3x310pF°°F423§:§’° 2716 (25 BiLSST iaee| Bciesc 12 pRras: 22 28 | TIP30s5e ZN1e70+ 150 | 2N6103 80
5500pF  526p | G0-3x25pF  430p | TMSEOTT 3286 MC1489 9003 gCleoC 14 | srici 80 281i{mraza 2Nl6718-215| 3N12ge 112
250p 280 8F167* 30 1 34 | 2N2217°
}%'“F‘K;_ERSmum CRYSTALS LINEARIC'S : 1150p] BC171 11 | BF173* 25 2 |Tas s | oNaziear 32 | P
BRE IR 2pp | 100KHE assp | 7020 . 75 {1D130° 452 | NESGE" 45 | 2N2219A® 22 | 20p extra
S A AR Bt i 17 A BT
COMPRESSION 1 3230 | 123 1apin o3 |LM308T- 130 | NEST3e 220 L74%(TEXAS)|74153 e4|74265 e3[s021 95la072 21]a507 55
SORSSION | Yoo T | AU IR\ 1\ IR B B 8 reise |47 smblach:  selabny 21ages ags
100- 500|>F a5p| 3.27 P | 748C8 pin* 5 AD1024* 1450 | 74 36 | 74156 80]74279 119 2314510 99
276 pin* 36 |LM318S* 19! . 02 14 |748 y
e ot 3z9p |6165°" g8 |IM3se o | 3Goa0et amg 17a0s 14 748 387418 o2 7aded e i%ss 98li0r d8lat; 'Ss
BuzzersGVoHE':I‘“gGsP- 4.032MHz 323: AY-1-0212 ;:: tmgig' ;g m7g°03N 170 740; :g ;23% gg ;:::3 1:5 74285 ggg 4026 18074078 214513 206
ﬁf&s——_ 4.433619M 135p | AY1-1313A°660 Lm3ds: 128 NToola Jag |2400 38 |raBs 98 ldle) 82174290 12814027 2513082 39 4514 208
1F.4.7.10,22,47, 100, | 3 OMHz 355p AY_1_é020 315 | a3es 75 | SN76023N 140 | 7408 17 7435 106 | 74162 92} 74297 236[4029 994085 7414516
356575 024 40190 1 5.083333m 275p | AY-1- 50 180 |LM380, 821 SN70023ND120]7409 17 6 3174163 92]74283 1734030 5 120
51 P -1-5051 145 145 | SN76033N 7489 210 (7416 814086 73{4517 382
sdomt " T ep |vow v | S RIES | ALY TER | iciard I delvs TR|e iRy B8% iy e w
RMERS® (Mains Pri -3 76131° 55
ey B Ty | Nrr iR | 8 A HElA B lie e MR e e IR
m. P. - e 477% 225 |74 7 74297 236 16 4521 228
AY-E.1204A*260 | FM3909N* 70 | SN766 14 51 f7404 - 7874170 18515,5 4035 111[4096 105
BVA ype: 6V BABV- BA QY- JAOV. 4A; 1ov. | AY-8-1230- 450 |LM3g11s 100 SN7eee0 9017416 30 |7a%c g5 |74172 628 74208 188) | (0o 335|40%7 372 4522 149
5V--25A 15V~ 25A 195p. AVE 1318 g0 |M252AA* 780 | TAAGEIA 188 315 3317438 57174173 120174368 138|a037 100|50%8 118 2526 N4
12VA: 4.5-1- 3A45V 1.3A: BV-12A 6V- AY-B1315A630 | M253AA* 796 | TAD10Q 18! 1038 3213335 135174173 "87|74387 124]4038 108|302 143 Aa27 132
13V-BA 12V-BA: 15V- A 1BV- 4A ZOV’-ZA AY-5-3500* 510 | MG1303 88 | TBA120S k 7421 29 | 74100 119 |74175 .g7§74368 124 08)4750 109[4528 99
20V--3A220p (20p p8p) “3A | Av-5.8700 335 |MC1304P 260 | TBAB4O 22 7422 24174104 6274176 ‘75| 74390 184 4039 320l4161 108 4529 F145
24VA; 6V-1:5A BV-1-5A; OV-1 24 9.124: SAson2r  HSo 131980 132 [ TRARa Ao 0 | Ja28 57134165 55| 8 73588 1844087 '80 pIECIH 23 138
CIA 12V21A: 15-8A 15--BA! 20V--BA 2= 13 E p 74290
20V~ 6A250m tAspmapr 1O BA 20v-64 [ CcA3018e 33 | Mc14ze” B0 | BX] or Bx11280 73y H1ia% B 74178 183475150 19814082 5j4i7e 110 4235 o2
SQVA; BV-4A BV-4A; 0V-2.6A 9V-2.5; 12 EAS0ss 179 MC1496L" 20ypAsSIy 1159 7428 ?;' 74111 8874180 es|7233) 35 4045 138 ﬂgi 133 2% 3%
A 15V-1-5A; 20V-1-2 CA3028A" 1 79 | TBAB10S a5 74112 125 {74181 165
20V-1.2A: 35V-1A 28V-1A; 30V. A | 80 | mE3340P* 120 | T8 7432 257411 4046 128|4408 720[4539 105
o L Lo A820 7 6 198 {74182 88
350p (50p p&p) BA30V-8A | GAS033 240 |mC3360P 12 7433 40 | 741 4047 87|4409 72014341 133
36 0 | TBA920! 18 8374184 (]
100VA: 12V-4A 12V-4A: 15V-3A GAJ03 110 mc3aon &2 ToASess 320 | 7438 33 |24130 Iia{7a1es 135l CMOS a0t B8lear: oo is4s 378
1QOVA 12V-4A 12V-4A; 15V-3A 15V-34; [ Cazoas: 140 MC3403« 135 | TBATO04: 230 | 7440 33174120 115 {74188 33814900 1514050 4814411 98814550 30a
40V-1.25A 40V-1-25A50V-1A 50V- 1A 6505 Sha0t% N 205 [TBAI00S 210|244 14 74130 32|741%0 "85 50y lalaosr 12 anpomnlasod sg
210 | mK50253* 76 | 7442 . 68 |74 7419 4052 73 556 72
(N.B. P&P charge to be added abov €A3075 175 | MK50362¢ g& TDA2020 320 |7443 115 74123 A8 Ao gg 4006 93 [4083 72(4415V 79514557 451
postal charge. oournommal [ CAS0B0E* 70 | MK50395: 635 TLoeics 76 [7443 112 74126 38(74192 9814007 1sacce 110)id0 338 383 190
DENCO COILS BOA Val SAS081L 190 | MM5303- 835 | TLOBACN- 7445 94174128 74 |74194 3003|128 S 378
DENCOCOILE ™ BOAvalveBase 250 | GAJOGOAQ 398 | Mmicasdor aag | Loraces 123|345 8424128 74|74194 984000 3812056 I3B1AA% 5ok 4360 g210
R RDT2 P | Sa305040 388 |Mwis7Ta0- 820 | TLO72CPe 9917446 93174132 73174195 9sl4010 3812007 1950|0430 e 561 65
Ranges: 1-5 BI. YI REGSCokes TP | C 200 | NEoaske. 220 » 125 17448 58 9304017 1814059 as0[44z0 1278{3282 533
YL H A3130* L TLO74CN* 1 74141 5B 4566
Riwne - ge REC7(iomH)  96p |EA3150- 90 |NED 183 |TLOBICE: 997459 17 {74142 209 74197 801401z 1813087 (13814020 29 [ases =
SIB.Y R  76p 17 s | e NE5S55 25 [Tios2Ch 98 | J42s  13]74143 31474159 180 013 214001 1428\445) 298 |ades 25
1.5Green  92p 1FT18/1.6 p 17106* 795° |NES56DB* 80 | TLOB4CP- 130 3 17 4012 80 996 (4452 4569 280
e ransah 1FT18/465 1049 1617100 7975 |NEseor- 328 |Uani7o 198 L7480 17 74144 314 {74221 132| 4015 82]9083 11044307 895 572 26
Tuning). Toc'1 104p | ICLBO38CC®340 |NE561* 395 | ZN414 aalizese 2 Ta1ad 313174046 20313018 48 |d0se  88|4490QV 628 4580 594
Ranges: 1-5 Bl. Yl. MW 86p | ICM7205* 1150 |NES62B* 410 | ZN424E 130 7470 28 | 74147 175 [74247 204(4017 82 4067 380}4501 194681 297
L R o e 82p |iCM7215 1080 [NES64® 425 | ZN425Er 4 7472 2574148 109 174248 2a0]4018 4088 22]4502 120 (4582 130
R 1522 |icmiat- 1980 INEBRsar 170 IoN1o3a- 200 17472 ZF 174139 &3 174389 12814828 g871a0o 2014503 €9 4583 73
151 -
Q174380 20814018 314070 ISR 71428 .08
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_
VDU Chip

OPTOELECTRONICS® SWITCHES®
WATFORD ELECTRONICS LEDS +Clip 7 Segment Displays TOGGLE 24 250v “PURBECK
TIL208 Red- 125"13 | (S460 255 |SPST 28 d MODULE
Ht%%%?’ﬂ“s"i‘z' i 875 15poT E N b
{Continued from opposite side} 8% ) "e v 1% ?Itg;% %3:::;”3" }22 dpoleonoff B4 OSCILLOSCOPE \C/:grgle;nyqurTVintoa
SPEAKERS ellow, TIL322 5" Cith 115 |SUB-MIN Author Approved Parts including Y using the new
DIODES *BRIDGE Grn,Amber 19 H
A3119 15 | RECTIFIERS [800.3W ocp71 120] D704 37CCth - 33 |TOGGLE ver 5a] PCBs available. Send SAE for | Thompson-CSFTV-CRT
4A128 25 (rlasliccasel %52 A gg 9557';7 Eg DL747 - > 180 | SPSTonoff Leaflet. COnFrollerChlp,SF.F 96364,
Aav30 25 | A80Y 20 1300250 63| oPTo g 120 |3p3Tbiased 831 Cathode Ray Tube 3PB1 £7.75% | 16lineby64 Characters
M215 181 japoov 25 [54025 65| ISOLA XAN351-3" Green 180 | DPDTC/O) 79 (p&p insured add 95p) text refreshment. Cursor
34100 10 | 1A/400v 29 (1 5\ TiL111/2 85 DPDTBiased 115 management, Cursor
3Y100 24 [ 1a/600v 34 |2 x4 1 TIL114 13 quuld Crystal Dasplay
e 12 | 2R3 38 Bn:ftw 1, TIL117 110] 3} OR 4digit SLIDDEDZSOV 1 RADI°4°n MW Managememonscreen.
svi27 12 | 2A00v a4 1A DPDT C/OFF 185 Line erasing. Compatible
- 2A/200v 4| TRIACS® VOLTAGE REGULATORS® . : with any Computin,
SR033 148" | SA/400V 53| 3A7100v 48| 103 Canives © Blstic (T0220) case |Inonoway 24§ YES. You can tune in to Radio 4 systemy puting
SA9 751 2A/600V 85 | 3A/400V 60| 1A +ve: 5V, 12V, | —ve 0.5A: 8V, 62V, | puet’ BuTTON back on Medium Wave by using : o
0A47 12 | 4A/100V 72 | 8A/100V 54| 15V.18V 145peach | 82,12, 15V 8 5 W-M SF.F96364E £11.75
3470 12 | 4A/200v 75 | gaja00v LM309K P38 | —ve iA5V.12v 110 |SPringloaded our easy 1o assemble L W AY-3.1015 £5.60°
JA79 12 | 4A/400v 79 | 8A/500V LM323K sy |sa0n2 vey 13 Larching Converter. Just place it beside your
4A/600V 105 | BA/200v 108| MVRSor12 150 | M320-15—e 168 |SPSTonoff 801 poyin's ol tune in as before SVSTOFSUART 164,507
0AB1 15 | 3800V 120 | 1247100V 80| 1A-ve 5V, 12V 239 | LM341-15rve 89 DPDTETee 88 N SFC71301 ROM £8.20*
0A85 12 | 6A/100v 73 | 12A/400v 70 Variable Type ag Complete set of parts incl .
0A90 6 | 6A/200v 78 | 12A/800v130 723 +210 +37V MINIATURE assembly instructions SFS80102 RAM £2.05
0A91 6 g¢/146040V gg 6A/100V 85| Plastic ng??HOﬁo;w:}/?ngm Non Locking 15 Y RUCTIONS. 7415163 £1.18
1end00v 108 | ORIEoSHT 5 Z L H+1.2— ush to mal ] -50° . .
oAsEs o] vmisow ao 1eNaoov2es| 8:39, (12 5 v 630 LM317K +1-21037 350| PushBreak 25 £4-50° (p&p 35p) gHF’\fodu’mW 250p°
29A/800V 398 | 14 (10220) BV, 12 | M3Z5N 115V 240 | ROCKER: ompl. Module  £136-50
&’;2&2 : o ZENER 39v 40669 95| 15V,18V,24V ' 85 | LM326N+12V 240 | 5A, 250V, SPST 23 Data Booklet 30p
0 VEROBOARD' Piich WIRE WRAP SOCKETS*
IN916 5 8 -1 015 - i 8 pin 25p; 14 pin 35p; 16 pin 48p; 18 pin ASCII Coded 56 Key
INa0O2" 8 ?nagW3V3 :g\; riasye  Sopoer cadl s ROCKER: hite] 5A 250V SP change. | 52020 pin 65p; 22 pin 70p; 24 pin 73p; 26 | Keyboard .
IN4004/5* & 235452 553 503 AL p | ROCKER: lilluminated, red} Chrome pin 88p; 36 pin 105p; 40 pin 109p. £49.95° (75p p&p)
IN200E/* 7 | VARICAPS 34'},(3% 55p  50p — | Bezel 3A 250V SPST 82 [ e TEYrT
3¢x5° 62 67 741835
iNa1a8 4| mvamiisizo (3153, §38, §IB, 3% &% o BTy B 741500 13] 741847 63 {7415123 70 [7415173 105 7415251 134 | 7408365 65
1S44 20 | BA102 25 |3%..7-  7ah 130p 141p 120 | & 741501 13] 741548 120 | 7405124 180 [ 7405174 106 745253 142 | 7405366 65
BB104 P P -] top Shafting Assembly,
3A/100v* 18 40 |31%17°  Zs0p — g 83p | Accommodases up o8 Wafers g0 1741802 14§ 741549 120| 7415125 60 |741S175 110) 7415257 110] 7415367 65
IAd00ve 20 | BB10SB 40 [REi3e S 30p - . . 740503 14} 74(851 7415126 60 [741S181 398 7415258 110 | 74LS368
Iaeoove 2y |-BBI06 40, socttace curer BB | e S 31721308 33| 741302 35| 74L3138 3 (7ai3iee 298| JaLS2R0 20 742 188
ise Di 1 Before Make Wafers, 1
34/1000v= 30 | hioise Diode | Bin reedonitodl]__ L b oo vk v 740508 22| 74US63 150 | 74US138 85 | 7415190 140 74L5266 52 | 7408374
6A/600V 65 (-2 160 | VERO WIRING PEN® & Spool  325p | gp/2 way " 47 §74L509 22] 741573 7415139 857415191 140| 7415273 2447415377 212
ALUM.BOXES | Spare Wire {Spool) 80p; Combs 7p ea. Spacerand S s f24L 1020} 74L574 41174L5145 108 [7415192 132| 7415275 250 | 74L.5378 184
SCR's® with lid® FERRIC CHLORIDE® B - 741811 22) 741575 4817415147 170 [7415193 130] 7418279 66 (74L5379 215
I tors 11 bag Anhydrous 66p + 35p p. & p. | ROTARY:(Adjustable Stop) 741512 23( 741576 40 |741S148 173{74LS194 166{ 74L5280 250 | 7405384
U s 1 pole/2 to 12 way, Zg/ZmGWay 3po|e/ 741813 38( 74LS78 40|74LS151 96 |74L5195 136( 7415283 192 | 74(5385
e, A (s A stk DN (B HH o - B i s
us spare tip LS1 LS1 74L. 12874L5390 23
1a200v 47 FCOFPER CLAD BOARDE £ | ROTARY:Mains250VAC,4Amp 45 740520 20| 740586 43|74S156 967405199 | 7415295 185 | 7415393 230
iAaoove 52 "5 cop AT Srap 740521 22| 740590 387415157 76 | 7415200 7405298 687415395 218
5A300V 33 Gl Single-  Dauble- _ SREP | PW PROJECTS ) 741522 22| 741891 104 | 7415158 96 7415202 345| 7405299 7415396 215
oo 6x4x LT i SO e 548" | General Coverage Receiver. Chroma- |74L526 48] 741592 89 |7415160 128 |74(5221 96| 74L5300 175 | 745398 27
5AB 43 7,(5,(2* na |86 78 9%, P | chase, "JUBILEE Electronic. Organ, |74L527 28] 74LS93 8917415161 98 |7415240 236( 74L5302 175 | 7415399 230
BAS00V 48| 6,637 148 [OX P Genersl Purposs SW Receiver, Gas & 741528 48| 741595 116 | 7415162 138 | 7415241 231 7415323 468 | 7415445 1
500 8 | 10x7x3" 172 | SOLDERGON PINS® e [ i PURBECK]74L53022| 741506 116 | 7415163 102 |7415242 232| 7415324 240 | 7415447 144
V 85| 10x44%3'142 | 100pins 50p: 1000 pins 400p oke Sensor Alarm, 741832 27| 7415107 44 | 7415164 114 | 7415243 232| 7405325 290 | 7415490 180
12300V 88| 15,553 165 — o Audio Distortion Meter, §741533 39| 7415109 55 [ 74LS165 75 (7405244 155| 7405326 294 | 7415668 182
2A500V 92| 1358x3 220 DIL SOCKETS®: Low Profile (TEXAS) | ‘AVON' 2m FM_Transmitter. Acoustic |74LS37 38| 7415112 55| 7415166 226 17415245 270/ 7415327 286 | 745669 182
IEARE00 18 s {388 10% 45 15 1og e G50 | oy i FALES B e s it e el ) st Lcbio
H B pin 30p; in 30p; R 5 74LS 74LS i 74L.5673 105
c1060 . 381 ST2 25 | 28pin42p; 40 pin 55p; 64 pin220p | Send SAE pius 5p per list. 741342 88l 7415122 7017415170 288 174152459 190l 7415348 186 7413672 1450
A.E. Supplies . 76 Golledge P. R. . ) 74 R.S.C.(Hi-Fi) ... e 17
A. H. Supplies 57  Greenweld Electronics 72 R.ST. Valve Mail Order Co. .9
ﬁmblt (IEIternatlona)lL o 4,5 Radio & T.V. Components Ltd. ... 3
ntex (Electronics) Lt Cover 11l H.A.C. Short Wave Supphes 16
Harversons . . 6
] . Heathkit = 67 Sandwell Plant Ltd. 75
Barrie Electronics e « 77 H Radi 72  Scientific Wire Co. The - : 75
Bentley Acoustics d .17 ome o o
Bi-Pak Ltd 18,19~ Sinchair ... .3
= : - A Solid State Secunty 75
BirkettJ. 14 I.L.P. Electronics 7 Sonic Hi-Fi 22
Boss Industrial 11 Intel Group Ltd. ... = 14 gouthern Valve Co. i 58
Bowes C. . b8 Intertext I.C.S. ... 75 12 Spectrum Communlcatléns 75
British National Radlo & Electronics
School 15,73  Kramer & Co 16  Squires, Roger 5
’ . Sternway Electronics " 72
Lowe Electronics 8 Swanley Electronics ... 80
Cambridge Kits ... i e ] '
Caranna C. . - R w 1B Manor Supplies .. 5 .
Catronics . = 7 14  Maplin Electronic Supplies Coverlv ~ Technomatic Ltd. £ 6
Chromasonics ... 72  Marshall A. (London) Ltd. 58 ¥eleradlo a6 12
Codespeed 74 McDonald & Jane's 2 imetron . o
Colomor . 10  Metac 63  T.K. Electronics.. 74
Continental Specialists ... 23 Mhel Electronics ... 76  Trident Exh|b!t|ons e 17
Cox Radio {Sussex) Ltd. 74  Monolith Electronics Ltd. /... 58  T.T.Electronics ... 57
Crescent Radio . 4
Crimson Elektrik 8 Northern Radio Societies Association ... 67
C. R. Supply Co. ... 74 - Van Karen Publishing . 75
CW.AS. Alarm ... . . 76  Osmabet 3 .. 16 Vero .. . .. 10
Vintage ereless Company 74
. Partridge Electronics .. O A
Dart Statione 75
ryseres Plessis Electronics (P. J. Wales) 4
Progressive
Povgell T. Radio Co erﬁ Watford Electronics . 78,79
E:Zc:ron;cl Design Associates ... 1‘% v Waest Hyde Developments 80
ctrovalue . :
Electrovance ... . 80  Radio Book Services 75 w;:gfgfanAﬂghf'cat'on 72
ES.E 73  Radio Components Specialists ... 10 !
Radio Exchange Ltd. . 68
- Readers PCB Services Ltd. 12
Flairtine Supplies . 16 Rocquaine 67 Z & | Aero Services ~ .. 80
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Head Office and Warshouse K Retail Shop
44A WESTBOURNE GROVE E VI E L I D 85 TOTTENHAM COURT ROAD
LONDON w2 5SF | ] LONDON W1
Tel: 727 5641/2/3 Rlog No. 242 1255 03 Tel: 580 8403
Please send all correspondence and Mail-Orders to Head Office Open all day Saturday
A SELECTION FROM OUR STOCKS OF FULLY
GUARANTEED FIRST QUALITY VALVES
IB3GT 0-75 | GAX4GTB 1.00 | BCY5 1.00 | 12AT8 0.60 | ECF200 0.90 | EM84 0.60 | PCLB1 0.65 | PY82 0.55 | UCC84 0.76
IRS 0-50 | GAX5GT 1-30 | 6CY7 100 | 12A17 0.50 | ECF201 0.90 | EM87 1.00 | pcL82 0.80 | PY83 0.70 | UCC8S 0-60
IX2B 1.20 | 6BAG 0.45 | 6D0EB 1.45 | 12AU8 0-65 | ECFB01 0.95 | EY81 0.55 | PCL84 0.75 | PYS8 075 | UCF80 075
5AT8 0-80 | 6BE6 0-48 | 606 080 | 12AU7 0.47 | ECF802 0.95 | EY87 0.50 | PCL86 085 | PY500A 1.50 | UCH42 1.00
5T4 0.75 | BBF5 0-85 | 6018 0-80 | 12AV6 0-85 | ECH42 1-10 | EY88 055 | PCL80S 0.80 | 1721 9.50 | ycH81 0.65
504G 0-60 | 6BF6 0-75 | 60wW4 0.90 | 12AV7 1.00 | ECH81 055 | EY500A 150 | PD510 3.35 | TT22 9.50 | UCL81 0.70
508 0.75 | 6BG6G 0-30 [ 6ESS 1.00 | 12AX7 0.55 | ECH200 080 | EZ80 0.50 | PL36 1-10 | U25 100 | UCL82 0.75
5V4G 0-60 | 6BHB 0-85 | BEV5 1.50 | 12AY7 0.85 | ECL8D 060 | E81 0.50 | PL81 0-80 | U28 1.00 | UCL83 080
5X46 0-80 | 6BJ6 1-20 | BEWB .80 | 12BAB 0.65 | ECL81 0.75 | GY501 0-90 | PL82 055 | UABC8D 058 | UF41 1.00
5X8 090 | 6BJ7 0-65 | 6GH8A 0.80 | 12BF§ 067 | ECL82 0.60 | GZ30 0-65 | PL83 050 | UAF41 080 | UF80 0-50
5Y36T 0.65 | 6BK4B 1.40 | BGK5 0-70 | 12BH7A 0.75 | ECLB3 1.15 | G232 0.65 | PL84 0-75 | UBC4 0-70 | UF85 0.50
_ 5Z46T 065 | 6BN4A 0.90 | 6GKB 0-90 | 12BL6 0.70 | ECL84 0.70 | 6233 3.80 | PLED4 1-20 | UBC81 0.65 | UL84 0-85
6AB7 060 | 6BNG 080 | 6J4 1.20 | 12806 0.90 | ECL8S 0-657 0A2 0.65 | PL508 1.40 | UBF8D 0.60 | UM80 060
BACT 0-80 | 6BO7A 0-70 | 6J56T 080 | 12BY7A 0-80 | ECL8E 0-85 | 0A3 075 | PL8D2 2.80 | UBF89 0.60 | UM81 0.76
6AD8 0-60 | 6BRSA 1.20 | 8J6 055 | 12CU6 0-90 | EF80 0.40 | 0B2 0-70 | PY81 0.70 | UBL21 0.90 | UM84 0.45
BAF4A 0-80 | 6BST 2.30 | 6J7 0.80 | 19A05 0-75 | EF85 0.48 | 083 0.75
sE o dmime tmiseg  phime pmiow o
BAG7 0-85 | 6BW 1-00 T . 70 | EF92 . :
BAHS 095 | 6826 0.65 | 6LBGT 1.10 | 3583 0.65 | EF97 070 | 003 075 OSCILLOSCOPE TUBES
gAf(s ggg 257 3.70 EN;GT ggg gggg ”3 EF?ga gsg ;éggao ggg current production. Made in USSR
AKS . 55 | BQ . 00 | EF 7 - P : :
BAKD 0.75 | 6C5GT 0-60 | 6SA7 0-80 | 50EHS 0-85 | EF184 0.70 | PC8B g.90| Oneinch Tube Type 3LO 11. This tube is
BAK7 ggg 6C6 ggg 6SG7 gsg DAF96 0-80 | EFL200 160 ;Egg ggn a good replacement for 1CP31. Tube
BALS -40 | BC8G .60 | BSK7 -80 | DF96 .60 | EH9O 0-60 -95 isti ; ; ;
6AM6 070 | 6CB6 055 | BSL7GT 0-70 | DK92 1-00 | EL33 2.50 | PCI00 1.00| characteristics are identical with those of
BAMS 0.70 | 6CG7 0.70 | BSN7GT g;g DL9G 060 | EL36 1.50 nggg ggg 1CP31. As the connections are different
BANS 2.50 | 6CG8A 0.75 | 6507 -80 | ECC84 0.60 | EL81 0.80 P g : : :
6ANB 0-85 | 6CM7 080 | 6SR7 0.80 | ECC85 0-48 | EL82 0-60 | PCC88 o.gs| the tube is supplied complete with base,
A0S ugg gggg 1-20 | BVBGT gguﬂ ECng HE Eng 322 gggags Hg connection diagram and technical data
8ASB 1. 0.75 | 6X4 70 | ECC 76 | KL . - .00% i
BAST 120 | 6057 085 | 6X56T 060 0.80 | FL86 0.75 | PCF8D 0.95| £12-00%. Three-inch tube Type 3BP1.
BATE u;g BCUS 1.00 | 6X8 ggg Egcgags ggg EL95 ggg ggggg ggg This well known tube used in “PURBECK
BAUB 0.50 | 6CUB 1.00 | 12A6 -60 | ECF 60 | EL504 e . ; ; 50 *
BAVE 0-75 | 60W4 3.75 | 12AL5 065 | ECF82 0-55 | EM80 0.65 | PCF86 0.75| Oscilloscope can be supplied for £7-50.
BAWBA 0.75 | 6CX8 1.00 | 12A05 0.60 | ECF86 0.80 | EM81 0.60 | PCF806 1.00| 14-pin base for the above £0.80.%
VAT is not included. Please add 123% on all items except those marked with asterisk, on which VAT is 8%. Postage and packing charges are £0-10 per £
subject to a minimum of £0-30. Mlmmum order charge for Approved Credit customers £20-00. Minimum Transaction Charge for mail orders £ 1-00.
OUR NEW 1978/1979 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

AUTOMATIC STANDBY

INVERTERS

These units are designed to permanently provide power to
essential electrical equipment. Incorporating a 12V DC trickle
battery 500mA charger operating while the public power
supply is maintained and internal .inverter with control relays
that automatically restore mains power in the event of a
domestic power failure. All assembled in ventilated cases.

Features: Neon panel indicators to show mains or inverter
operating mode, DC inline fused, AC output fused, separate DC
and a.c. relays.

Inverter power output provides 240V AC at 50Hz with square
wave form smoothed and filtered.

Installation is simple, just connect the mains lead to a 13 amp
socket, clip the battery leads onto a 12V DC car battery, insert
the Iead of the electrical item you want to permanently operate.
Guaranteed 2 years. Delivery 16/20 days.

ACE/1—Cased 64" x 41" x 5" at 150 watts £38.50
ACE/2—Cased 8" X 8" x 8" at 200 watts £46.73
AC/4—Cased 12" x 10" x 10" at 300 watts £70-87
AC/5—Cased 12" x 10" x 10" at 400 watts £91.00
ACE/7—Cased 12" x 12" x 12'" at 700 watts £158.90

Please add £5-00 per unit carriage—Overseas at cost.

Callers by appointment — Telephone: 01-736 0685

ELECTROVANCE, P.0. BOX 191,
LONDON SW6 2L S

BUILD YOUR IN LINE
CRYSTAL CALIBRATOR

(PW this issue) in our “Eddy Stove" die cast aluminium box.
order code EDD4OQ price £2-57 including P & P and V.AT.

OTHER CASES SPECIFIED FOR PW PROJECTS PW HYTHE RECEIVER
Brightcase BC2 121X £29-43
PW Burley Power supply
Swift case SWF 222 £18-31 '
All the above prices include P & P and VA.T.
Send for your free catalogue describing literally hundreds of cases — see Feb. ‘79
“"Production Lines’"

WEST HYDE DEVELOPMENTS LTD.,

Unit 9, Park St. Industrial Estate., Aylesbury HP21 1ET
Aylesbury 20441. Telex 83570

SINCLAIR PRODUCTS microvision tv
world model £147.95, uk model £92-95,
mains adaptor £6:73. PDM35 EZS 95,
mains adaptor £3.19, case £3-19. DM350
£68-95. DM450 £97.95. DM235 £49445.
rechargeable batts £7.50, mains adaptor
£3-70, case £8-45. Enterprise prog BATTERY ELIMINATORS 3-way type
calculator with accessories £22-95. Cam- 6/73/9v 300ma £2- 95 100ma radlo type
bridge prog calculator £12-13, prog library with press-studs 9v £3- +9v £4-50.
£4.45, mains adaptor £3.20. Stabilized type 3, 6/75/9\/ 400ma £5. 30 12v
COMPONENTS Send sae for full list, 1 b §on SONWSIOms S0/ /0w 800ma £2-50.
FeC1 £1-05. Dalo pen 79p. 60 sq ins pcb for data. 100ma radio types with press-studs
55p. Laminate cutter 75p. Small drill 20p. 41v £1-40, v E1 40 9v £1 40 4 +4iv
Znd414 £1.05. pcb and extra parts for radio E% 80, 6+6v abilized
£3 85 Case ET 1N4148 1-4p. 1N4002 8- wa& “types 3/4%/6/7%/9/12/1 5/1 8v ‘IOOms

p. 741 15p. NE555 23p.
bc182b bc183g bg184b, bo212b, bea13b, 40. Stabilized power kits

TRANSFORMEHS 6-0-6v 100ma 74p,
i 2-35. 6:3v 14a £1-89. 9-0-9v 75ma
74p, 1a £2, 2a £ GO 12-0-12v 100ma
90p, 1a £2- 49,

1C AUDIO AMPS with pcb. JC12 6W
£1-60. JC20 10W £2-95. Send sae for data.

2 18v 100ma £3-60, 2-30v 1A £
bc214c 4.5 12 resistors 10R to
T6M 1o, 0.8pHor 50+ of one varue, Elec. S (R AT R e s

trolytlcs 16v -5/1/2/5/10/22mf 5p, 100mf
6p, 1000mf 108 1500mf {PC) 3-4p, 10v
2mf 1.7p, 1000mf 5~18, 2200mf 6p.
Polyesters 250v -015, 068, -tmf 1 p
Ceramics 50v E6 22p to 47n .
Polystyrenes 63v E12 10pf to 10n 3p
Zeners 400mW E24 2v7 to 33v 7p.

TV GAMES Send sae for data. AY-3-B500
-+ kit £8.95. Rifle kit £4-95. AY-3-8600 + kit
£12-50. Stunt czcle chip + kit £10-90. Tank
batties chip + kit £13-95 (in stock again}.

T-DEC AND CSC BREADBOARDS s-dec
£3-17, t-dec £4 02, u-deca £4-40, u-decb
£6.73. exp300 £6-21, exp350 £3.40, ex-
650 £3.89, expdb £2- 48,
1-PAK AUDIO MODULES s450 £23.51,
AL6Q £4-86. pa100 £16-95. spm80 £4-47.
bmt80 £5-95. Stereo 30 £20-12,

SWANLEY ELECTRONICS (Dept. PW)
32 Goldsel Rd., Swanley, Kent.
Post 30p extra. Prices include VAT.
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CTC 35watt—

—

The TCSU1 soldering station with either the XTC 50watt— 24/26
volt soidering iron or the CTC 35watt—soldering iron for

pin point precision and exceptionally fast recovery time.

We have put at least twice as much power into 110ns whigh are
already well known for good recovery time. The temperature
control stops them from over-heating; the fail-safe"” electronic
circuit provides ion even if the ther ails.

TCSH soldarmg station with XTC or CTC iron £38.. 88 incluging
VAT postage extra.

Modetl CX- 17 watts

e —— |
_ .. a miniature iron with the element enclosed first in a Ceramic
shaft, then in a stainless steel. Viitually leak-free Only '
fong. Fitted with a 3/32" bit. £4- 37 inclusive Of VAT and
Range of 5 other bits available from Y down to 3/64”

Model X25 25watts

A general purpose iron also with a ceramic and steel shaft to
give you toughness combined with neas-perfect insulation.
Fitted with 1/8" bit and priced at £4-37inclusive of VAT and
P.&P. Range of 4 other bits available.

A

£ -, j .
Model SK3 Kit Model SK4 Kit
) Comainshathte [ = )| With e
model CX230 mode!
soldering iron and X25/240 gereral

the stand ST3.
Priced at £6-21

purpose iron
and the ST3

i i d, this kit
‘ g ?s‘aa"mus{;{m'_ A IA tex soldermg rons ‘
i taokkit in 4 y ; : E
e E«;‘ﬂgﬁgﬁ a I v ng the he lﬁg elemeft
TG o < ¢ 3 N sy WL & "
?argisoegtn:g{eﬁ]r? iRcligive of VAT d Sjrﬁd bltlgl ased O-VBf

modeimaker or and P&P.

habhyist

JQb ofa Iaréet“conventnonai
precisibn magé
them: easnly §

Model SK1 Kit

This Kit contains @ 15watt miniature
soidering iron, Gomplete with 2 spare
hits, a coil of solder, a heat sink
-and a booklet, How to solder’ Priced
at£6.48 inclusive of VAT and P.&P.

Model MLX Kit

The soldering iron in this kitcan be
operated from any ordinary car battery.
itis fitted with 15feet flexible cable
and battery clips. Packed in a strong

o MBunlt with. bFECl§LO for long lfé
ibnéis fufly tesfedarld gharanteed

AWEX so]dermg irongare made in
Eng[and to strict local’a A CoA 5
international standariis of safety. : i~

plastic envelope it can be leftin a s@cked hy many. wholesalers anu o ! £ Q\Q\\Q
ng,'d:n?,ga,‘n%gffgg“s,”,ggz“g o retatlers of direct from us%‘i! e a @@\Q
inclusive of VAT and P.&P. ‘ &®
‘Z}\(}Q%
3
&

Mayﬂower House, Armada Wa <3 ; R

Plymoth; Devon’ ‘

Telz 0752 67377/8 s ’ " _oF

Teléx 45206 - A5 T o &

Antex Lta Freepost, Plymouth PL1 18R Tel 0752 67377 PWS

wWWwWwW americanradiohistorv.com
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P A Q..O’l_:a

This superb organ - buiid the first working section for just over
£100. Full specification in our catalogue.

- AAAAAAA'.n
AAAAAAAA YT .

X £ S gl
Add-on bass pedal unit for organs. Has exceilent bass guitar A pult widtf ler forsmooth siow r
stop for guitarists accompaniment. Specification in our ir k a ion. Full construction detait
catalogue.

A wide range of disco accessories at marvellous prices. Our §
catalogue has ali the details.

INTRPLIN

ELECTRONIC SUPPLIESLTD

All mail to:-

P.O.Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

; n - Post this coupon now for your copy of our
A massive new catalogue a I
: i C 1979-80 catalogue price 75p.
from Mapiin that's even &
bigger and better than Please send me acopy of your 280 page catalogue
Secrondoamponens. N ] as soon as itis published (8th Jan_1979). | enclose
electronic components, s ¢} |
i e one 1 [ - | == 75p butunderstand thatif | amnot completely I
e 2 : satisfied | may return the catalogue to you within I
Over 280 pages - 14 days and have my 75p refunded immediately.
Someiniilicolotly . Ifyoulive outside UK.send £10r ten international |
-it's a comprehensive A
guide toelectronic 3 . Reply Coupons.
components with ’ I
hundreds of
photographs and : I
illustrations and page I = il = B NAME
after page . p L N
of invaluable data. 4 I
VENERFERESE !
" Our bi-monthly &'i‘t’!’ik!ti‘tiiil’l : ADDRESS e — I
newsletter contains (XU ‘ i E 1 i ANy | L
guaranteed prices. I
special offers and
.all the latest
news from Maplin I

PW § 79
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