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TEK MULTI-PURPOSE SO ADVANCED
OSCILLOSCOPE THEY COST YOU LESS

The ’Scope.
60 MHz.

Bandwidth

— - o
(" Vektronix | ) 2215 60 Mz 080ALOBCOPE

Tektronix 2215

2200 SERIES
The new price/performance Improved manufacturing I REE
standard. techniques have made this possible
Two new 60 MHz, dual trace without sacrificing quality, or A 36 page book on the
oscilloscopes offer unprecedented reliability, after all it carries the XYZ's of using a 'scope
value in both initial and life cycle TEKTRONIX brand. and our Portable’s Broadsheet.
costs. Already listed as a “product of UK & Eire onl
the year”, these instruments provide  Lightweight (13.51bs) y
ideal general purpose scope 60 MHz bandwidth Name
characteristics at a Dual trace EEEIiER
price/performance previously Full feature triggering -
unachievable. Aiternate delayed Sweep (2215) Company
ENIMADE INJB = —
' X Telephone
To: Publicity Dept.

Tektronix UK Limited -
PO Box 69, Harpenden, Herts. ALS 4UP Mtronlx®
Tel: Harpenden 63141  Telex: 25559

COMMITTED TO EXCELLENCE

Regional Telephone Numbers: Maidenhead
0628 73211, Manchester 061 428 0799,
Livingston 32766, Dublin 850685/850796
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DETOHES WM CARRRERTOR! RIGIRI SR D

Computer-generated image of
robot arms generated by Alan
Barr of Raster Technologies Inc.
of North Billerica (represented
by Sintrom Electronics in the
UK} using their model One/20
colour graphics controller.

NEXT MONTH

Scott Murray takes the lid off the
wave theory of matter as it was
developed by the Copenhagen
School. Physics and metaphysics
must be distinguished and kept
separate. Schrodinger’s “wave
mechanics” has nothing to do with
mystical “matter waves'': that was
the second great philosophical error
of 1930’s physics.

Bob Coates looks at microprocessor
registers from a programming point
of view in a tutorial article
introducing assembly-language
programming.

It has been postulated that power
amplifiers with high open-loop
output impedance and large
feedback factor are more likely to
produce intermodulation distortion
at the loudspeaker interface. With
the aid of computer simulations,
this possibility is examined for
contemporary amplifier circuits.

Current issue price 80p, back issues {if
available) £1, at Retail and Trade Coun-
ter, Units 1 & 2, Bankside Industrial
Centre, Hopton Street, London SE1.
Available on microfilm; please contact
editor.
By post, current issue £1.23, back issues
(if available) £1,80, order and payments
to EEP General Sales Dept.,, Quadrant
House, The Quadrant, Sutton, Surrey
SM2 5AS.
Editorial & Advertising offices: Quad-
rant House, The Quadrant, Sutton,
Surrey SM2 5AS.
Telephones: Editorial 01-661 3500. Ad-
vertising 01-661 3130.
Telegrams/Telex: 892084 BISPRS G.
Subscription rates: 1 year £14 UK and
£17 outside UK.
Student rates: 1 year £9.35 UK and
£11.70 outside UK.
Distribution: Quadrant House, The
Quadrant, Sutton, Surrey SM2 5AS.
Telephone 01-661 3500.
Subscriptions: Oakfield House, Perry-
mount Road, Haywards Heath, Sussex
RH16 3DH. Telephone: 0444 59188.
Please notify a change of address.

: $44 surface mail, $98.30 airmail.
US subscnptlons from IPC B.P., Sub-
scriptions Office, 205 E.42nd Street, NY
10017.
USA mailing agents: Expediters of the
Printed Word Ltd, 527 Madison Avenue,
Suite 1217, New York, NY 10022. 2nd
class postage paid at New York.

IPC Business Press Ltd. 1983 ISSN
0043 6062.
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PCI1 1002 IEEE THERMOCOUPLE CONVERTER

The PCI 1002 is a 12 Channel |IEEE compatible
thermocouple converter having two input ranges
of £ 10mV or +100mV  F.S.D. selected by an
internal switch. It has 12 Bit resolution of the A
to D converter giving a resolution of 0.06 deg.C
on 10mV range and covers all common
thermocouple types.

Cold Junction Compensation is provided giving a
resolution of 0.2°C on 100mV range and 0.02°C
on 10mV range.

Linearising software in Basic using optimised
coefficients for ranges and thermocouple types.

Two other channels are provided via BNC input
sockets on the front panel. Input ranges are |/V
for 10 mV range and + 10V for 100mV range.

CIL MICROSYSTEMS LTD
DECOY ROAD, WORTHING, SUSSEX.
. TEL: 210474,
( MICROSYSTEMS LTD
N/
. WW_ 008 FOR FURTHER DETAILS

PRODUCTION

UM POWER UNITS

Now available with
3 OUTPUTS

DEVELOPMENT

SERVICING

Type 250VRU/30/25

OUTPUT 1. 0-30v, 25A DC
OUTPUT 2 0-70v, 10A AC
OUTPUT 3 0-250v, 4A AC

ALL
Continuously
Variable

Valrodio

VALRADIO LIMITED, BROWELLS LANE, FELTHAM
. MIDDLESEX TW13 7EN
Telephone: 01-890 4242/4837

WW — 033 FOR FURTHER DETAILS

m
TV TUBE REBUILDING

Faircrest Engineering Ltd. manufacture a comprehensive
range of equipment for processing all types of picture tubes,
colour and mono. Standard or custom built units for estab-
lished or new businesses. We export worid-wide and have an
excellent spares service backed by a strong technical team.

Full training courses are individuaily tailored 1o customers
requirements.

For tull details of our service contact Neil Jupp

FAIRCREST ENGINEERING LTD.

4 Union Road, Croydon, CRO 2XX
01-684 1422/01-684 0246

WW — 037 FOR FURTHER DETAILS

CLEF eLecTRONIC MU*S;I_(_:.

PIA os SPECIALISTS SINCE 1972 T Kit "~ BAND-BOX

N DOMESTIC OR STAGE £314 An Electronic Backin

L e SIXOR 7Y OCTAVES Méd EF:‘ISND:\:]Z\(S;UB;SE:M.
g & KITS OR MANUFACTURED £439  User Programmable

VOCAL & INSTRU- for 50-100 scores,
The most advanced MENTAL SOLOISTS! using Microprocessos.
form of touch-sensi . 1
tive acton simulat- MASTER RHYTHM

1ng piano key ineria I User Programmable
by patented tech- § DRUM MACHINE
nique Twenty-four patterns.
Eight parallel tracks.
Four mixable veices Twelve instruments
for seripus tone § Seauence operation
variatign plus
electronic chorus
and flanger etfects.

£19 KIT £119 BUILT

Write or Phone for full details of our range qf
high quality Kit and manufactured Electronic
; Musical Instruments. Prices include VQ;RCCLaA\rI
& Ins. and we operate Telephone -
DOMESTIC PRICES Comporent Kits in- ¥ CARD/ACCESS 4
£ SIX " clude Keyboard | Competitive EXPORT Quotations given
4

Com T o | 2m5 |l s furher o CLEF PRODUCTS (ELECTRONICS)

tain. Cabinets, Har- LIMITED
Full | 398 | 442 ness, Power Amp Dept. W, 44a Bramball Lane South

QFD 620 - 695 FRE Brambhall, Stockport, Cheshire SKﬂy
= 061-439 3297
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of allgood usedtestequipmen

Electronic Brokers are Europe’s leading Second User Equipment Company. We carry large stocks of the ver

Iatet test

equipment which is refurbished in our own service laboratories and calibrated to meet the manufacturer’s sales specifications.

When you buy used equipment from Electronic Brokers,

production schedules. All equipment is fully guaranteed.

ANALYSERS

Hewlett Packard
1417/8552B/8555A 10MHz 18GHz

£9750.00
332A Distortion Meter SHz-600KHz
£495.00
35824 Spectrum Analyser
0 B2Hz-25 5KHz £6350.00

5420A Dugucal Signal Analyser c/w Digite
Fiter 544708, A/O Converter 54410A
P.O.A.
8407A/8412A Network Analyser
£1950.00
85574 Spectrum Analyser 0 01 350MHz
£3000.00
Marconi
TF2331 Distortion Meter 20Hz 20K Hz
£475.00
Solartron
1172 TFA
Tektronix
491 Spectrum Analyser 10MHz 40GHz
£7000.00
492 (opt 01, 2. 3] Spectrum Analyser
SOKHz 220GHz £14000.00
482P [0pt.01. 2, 3] Programmable Version
of 492 £20000.00
7L5 Soectrum Analyser 20Hz SMHz
£5650.00
7L12 Spectrum Analyser 100KHz 1 8GHz
£5750.00
7113 Spectrum Analyser 1KHz 1 8GHz
£7600.00
70114 Spectrum Analyser 10KHz 1 8GHz
£9450.00
7118 Spectrum Anaiyser 1 SGHz-60GHz
£9850.00
TRS02 Tracking Generator (for 7112, 13 &
14 £3200.00
TR503 Tracking Generator [for 432/496
seres) £3250.00
5L4N Spectrum Analvser 20Hz 100KHz
£2350.00
7001/F2 Logc Analyser in 77044

£4000.00

Mainframe £4950.00
BRIDGES

Marconi

TF1313A0 1% LCR Bridge £775.00
TF2700 1% LCR 8ridge £345.00
TMA520 Set of Inductors £350.00
Wayne Kerr

8642 LCRO 1 £795.00
SR 268 Source & Detector £875.00
DVM’s AND DMM's
Datron

1041 Multifunction VM with options
01-True RMS AC 02 4 Wire chms
B01-BCS output £550.00
1059 Bench OMM 5 1/2 digit OC and True
RMS AV volts and current + resistance
£700.00
Solartron.
7055 Microprocessor OMM  Scale Length
20,000 AC/OC volts, resistance 1,V

resolution £495.00
FREQUENCY
COUNTERS

Hewlett Packard

5340A 8 Digit 10Hz 18GHz £3750.00
Marconi

TF2431 8 Digit 200MHz Unused £200.00
TF2432 8 Digit 520MHz £275.00
OSCILLOSCOPES

Hewlett Packard

1827 Storage Mainframe £1400.00

1808A 100MHz 4 Channel Piug In
£2000.00

WIRELESS WORLD JANUARY 1983

1821A Timebase Plug in £1000.00
Philips
PM3232 Dual Beam 10MHz £495.00

PM 3234 True Dual Beam Storage
Oscilioscope 10MHz New CRT  £1750.00
PM 3244 50MHz 4 Channel Oelay T'Base

£1500.00

Tektronix.
213 Miniscope/DMM Batzery 1MHz

£975.00
305 Portabie battery scope/GMM, O T
5MHz £975.00
7922 01 15MHz OT Scove Diff mnput

£515.00
200C Troley for 400 Ser-es £120.00

7313 100MHz Storage Mainframe
£2225.00
7603 100MHz Mainframe £1300.00
5440 50MHz Mainframe £1000.00
5441 50MHz Variable Persistance Storage
Mainframe £1800.80
7104 1GHz Scope Mamnframe
£10000.00
7704A Scope OC 200MHz Mainframe
£1950.00
78613 Storage Scope Manframe
OC 100MHz
7834 Storage Scope Mamnframe
OC-400MHz £7000.00
7854 Waveform Processing Scope

£2600.00

DC-400MHz £8250.00
7904 500MHz Manframe £4500.00
51 Sampling Head As New £450.00

7014 Digital Counter plug-in 525MHz
£850.00

P6015 HV Probe £295.00

Telequipment

OMG 3 Storage Oscilloscepe Fitted with

2 x V4 Plug ns to give 4 Trace 15MHz

£1350.00
RECORDERS
Hewlett Packard
70404 X-Y Recorder 1 Viinch POA
70454 X Y Plotter T'Base Metric
£1150.00
Watenabe.
WTR 281 6 Channei Chart Recorder
£950.00
SIGNAL SOURCES

Hewlett Packard.
4204A Decade LF Dscillstor 10Hz 1MHz

TmV 10V into 600 £695.00
506B AM Signal Generator SOKHz
65MHz AM 0-95% £850.00

616B 1.8-4 2GHz int or ext PCM/FM

0 1.v-D224V £1000.00
5518 Test Dscilator 10Hz 10MHz
0 1mVv-3 16V £415.00
3320A Frequency Synthesizer 0.01Hz

13MHz £995.00
86 16A Signal Generator 1.8 -~ 4 5GHz
£2000.00
Marconi.
TF144H/4 AM Signal Gererator 10KHz
72MHz 2.V 2V £750.00
TF20028 AM/FM t10KHz 88MHz
£1200.00
TF2120 0 0008Hz 100KHz Waveform
Generator £900.00
TF2170B Synchronzer for TF2002B
£500.00

TF2008 AM/FM 10KHz 510MHz buit in
sweeper Dutput O 2,V 200mVE3500.00
TF2016 + TF2173 Synchroniser AM/FM
10KHz 102MHz £2000.00
TF2168 Pulse Modulator for use with
TF2015 or TF2016 £200.00
TF 2000 AF Signat Sourre £575.00
TF2015 - TF2171 Generator &
1-h ser £1850.00

TF2950 Mobile Rarfio Test Set [65-84

84108 138 180 420 47DMHZJI
£1550.00

Philips.

PMB458 Stereo Generator £250.00

Racal

9081 AM, FM, Phase and Pulse Synthesized

5-520MHz £2200.00

Radiometer

SMG 1 Stereo Generator £375.00

TEKTRONIX PLUG INS

5448 Dual Trace Amp OC 50MHz

£400.00
5842 Delay Timebase £600.00

7413 Oiff Comparator Amp DC-105MHz
£1500.00
7A16A Single Trace Amp DC-225MHz
25.00
7A18 Dual Trace Amp DC-75MHz
£450.00
7822 Oitt Amp OC 1MHz 10.V/Div
£525.00
7429 Dual Trace Amp DC 1GHz
£1250.00
7B53A Duat Timebase f or use n 7600
series £485.00
7BS2A Dual Tmebase For nse n 7900
series £1500.00
7014 Digital Counter 525MHz  £850.00
7M11 Dual 50¢ Qelay Line £575.00
7514 Dual Trace Oelayed Sweep Sampler

DC-1GHz £3250.00
S1 Sampiing Head [unused) £450.00
TEKTRONIX TM500
SERIES
OMS02A True RM S 3= digit MM
£200.00
DC503A 125MHz Counter £450.00
DCS05A 225MHz Counter £600.00
0D501 Digital Delay £495.00

FG501 Function Generator O 00 1Hz
TMHz £375.00
FG503 Function Generator 1Hz-3MHz
£275.00
FG504 Function Generator O 001 Hz
40MHz £950.00
PG508 Pulse Generator 5Hz-50MHz
£800.00
SCS502 15MHz Dual Trace Scope
£1000.00
SC504 BOMHz Dual Trace Scope
£1250.00
SG503 Sinewave Generator 250KHz
250MHz £950.00
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Electronic Brokers | ==

it can be yours in just days. N waiting for manufacturers lengthy

SG504 Sinewave Generator 245MHz

1050MHz £1650.00
TGS0? Timemark Generator £950.00
TMB515 Manframe (S wide) £350.00
TEKTRONIX TV TEST
EQUIPMENT
141APAL Test Signal Generator
£1750.00
148 PAL insertion Test Generator
£4000.00

T43ANTSC TV Test SigGen  £5750.00
1481C PAL Waveform Monitor £2500.00
1485C PAL/NTSC Dual Standard
Waveform Monitor £2950.00
65THR 12 PAL Colour Monitor [Mln%
£3250.00

655HR-1 TV Colour Picture Monitor

NTSC + PAL + RGB| £3800.00
S6HRPAL/SECAM Monitor ~ £3900.00

1411R TV Generator Various Systems

avalable POA

MISCELLANEOUS

Bruel & Kjaer

2209 Sound Level Meter £975.00
Ferrograph

RTS1 Test Set £295.00
Fluke

883 AC/DC Differenual £615.00
845 A8 Null Detector £610.00

30104 Logctester Self Contained

Portable Full Spec onRequest £8500.00
Hewlett Packard.

8403A Modulator Fitted With 8732B PIN

MOOULATDR £1500.00
B8482H Power Sensor 100KHz-4 2GHz AS
NEW £250.00

B8745A S Parameter Test Set Fitted with

11604 A Unwversal Arms O 1-2GHz
£2750.00

58308A HP-18 Timing Generator .£300.00

Marconi.

TF2162 M F Attenuator 0-111dB

£165.00

Schattner

NSG 509 Puise Test Generator  £785.00

Tektromx

106 Square Wave Generator 1nS risetime

10Hz 1MHz without accessores £175.00

284 Puise Generator 70pS risetime

£950.00
832 Oata Comms Tester £925.00
833 Data Comms Tester £1350.00
2901 Time-Mark Generator £195.00

Please note: Prices shown
do not include VAT or carriage

L
W
il
iy

Electronic Brokers Limited

61/65 Kings Cross Road
LONDON WC1X SLN
Telephone: 01-278 3461
Telex: 298694 Elebro G

Latest Second User Test Equipment Catalogue

now o.t. Send for your FREE copy
WW - 200 FOR FURTHER DETAILS 3.

www_americanradiohistorv com




DESIGNED AND MANUFACTURED T0 HIGHEST INTERNATIONAL SPECS

Fully Synthesised

10Hz or 100Hz steps
Continuously Tuned 50KHz to 30MHz
Modes LSB/USB/CW/AM/FSK
Stability +1 partin 107°C
Tuning Keypad/Spin/Decade

Power Supplies

110V/240V AC and 24V DC

SEND FOR TECHNICAL BROCHURES TO:

VIGILANT COMMUNICATIONS LTD, UNIT 5, PONTIAC WORKS, FERNBANK ROAD, ASCOT, BERKS, ENGLAND

TELEPHONE: (0344) 885656

{a) SR 520 To meet new C.E.P.T. Spec for Ships Main Receiver.

{b) SR 522 with Preselector for Point to Point/Transportable.

{c) SR 530 As (a) above but MICROPROCESSOR/KEYPAD controlled,
200 channel memory, Scanning.

(d) SR532 As (c) above but for Point to Point/Transportable.

OPTIONS. Full Remote Control by VHF Radio or Telephone Line, Dual

HF COMMUNICATIONS RECEIVERS
POINT TO POINT/TRANSPORTABLE
MARINE SYSTEMS

WE ANNOUNCE NEW MODELS

Diversity, FSK Demodulator and 600 ohm Line Amphfners

TELEX: 849769 VIGCOM G

WW - 014 FOR FURTHER DETAILS

D.LL MINIATURE
ON-OFF

CHES o
Gofd-plated contacts
Sealed base Ideal for pro-
gramming. 6-position at
less than halt

manufact\_ﬂer's price
ONLY
75

Will fit nto 14-pin di
socket. Ten at 65p ea.; per
100 55¢ ea

—

_DETECTOR

HONEYWELL PROXIMITY
integral
amplitier, 8v. D C., £3.50 e2
PHDTO CONOUCTIVE

CELL, £1.25. High-power

Cds cell. 600MW, for
contrel circuits
Resistanca 800 ohm to 4K
hzax volts 240 Size 12 x

RIBBON  MICROPHONE
with pre-amp. on chassis.
£1.75

MULLARD MOOULES
P11 LP1179
'F. Strip
Frontend
Pair £5.75
Complete with Data
LP1186
LP1157
Vancap  wed & Long
£5.00 Tuner £2.50

AM, FM

CRYSTALS COLOUR TV

4433619 me/s £3.28
Miniature type sealed

ULTRA SONIC
TRANSDUCERS ~ 40KC'S,
Complete on 18Bin.
Screened cable, £1.75
each; pairs £2.95.
ULTRA SONIC
TRANSMITTER. Complete
unit luncased requires
15V), £3.25.

FOSTER OYNAMIC
MICROPHONES. 200 ohm
impedance. Mowing coil
Complete on chassis £1.75
par

U.H.F. MODULATORS
[atest type, adrustahls
ideal for computers.

_wuh data circuit

Sne 3x1‘/§x1 inch

Only £3.
In screansd “case

MINIATURE EDGE

LM380 Amphifier 85p
LM318N HlPSlew Op. Amu
1.50

LM323K, 5v. 3-amp, veg B

LM.’HDN Volt, Follower
1

L Am 20
LM3|1H High Perf. Volt

e ————
MINIATURE HIGH-
QUALITY FANS
“"Whisper Model” by Ro
ton. Low-power consump-
tion (less than 10 watts)
Silent running. 115v (two
in series for 230v.)
50/60Hz. Size 42 x 412 %

1V2in. oNLY £6.50 EACH

STEREO CASSETTE

Mechanisms 8 or 12 voit
Complete with Heads +
Erase and Solanoid. Brand
NOW _....ooovcccnr.. £5.50 08,

TV CENDERGENCE POTS §
(UN)

_.__INDICATOR METER Comparator. £1.00 >
‘With iluminated dial scale | LM384N, S-watt Amp £120 incl VAT ?(()nohm AL
0-10. F.S.0. 100 microamp. § LM333N Oual Com.... . 60p- BRAND NEW w0 P
Sue 1V2 x 172 x V2 deep. § 7905 Reg. —5v....... Tsp § 50% less than manufactur- § o°" g
Qnhy £1.65. er's price " ~
MONSANTO SIERED “SSETTEGYAIP; HEWLETT-PACKARD EX-MOTOROLA
uali ISPLAYS
Hatt-inch 1 reulacemenl tor most 5 + 5-WATT
+ 1 Display recorders with mounting 5082-7650 CAR
Hngch‘lnler;'slty plate. Record/Replay £2.80 HIGH STEREO
setof 46350 MARRIOTT TAPE HEADS § EFFICIENCY
Common anade Quarter track AND VERY BRIGH AMPLIFIERS
14 Pin Dit Package )T('BF;S‘B Record/Repla CLOZALICT | Complete and tested units.
—= o NY Set of 6 lor £5 Medium and Long Wave.

BRIDGE RECTIRER
BOO PIV 35 amps
1axivaxain. £3.59

leach} i
XRPS3G Record/Replay
{each .00
XES11 Erase (each)  £1.00

Half-inch red common
ancde will replace
OL70/14-pin Ofl.

Supptied as two built units
(5 x 2 x 2n.) with circuit
and data. Owly £5 pair.
Includes pre-amp.

NATIONAL
2 RECHARGEABLE
A 3 BATTERIES “CHERRY" ADD-ON KEYPAD
INlﬂi ‘DIODE ) VARTA 36 volts DEAC n \2butt
Full M/AH 225 . compact t2-button
b:nds%’ae )E‘x‘) " pnlamy LIST PRICE xeypad suitable for use -

MINIATURE MP C

POTENTIOMETERS. Model
M2 High-quality, 5%
tolerance, 2-watt, with lin.
spindles  All values, 47
ohms-47k only &0p each
per 10; 50p each per 100;

40p each.

DRYFIT 6-volt, 4. 5 amp
£150

XTAL FILTER 10.7 mc/s.
12.5DB separation,
1hax1vax1inch €1.00
100KC/S + 1 meg. 3-pin

E £2.00

4 2w
Sl DR PRICE

with  Keyhoard
extend s functions
olus four extra keys

Supplied brand new

A 3 x 4 non-encoded
3 singte mode keyboard

OUANTIW DISCOUNTS on ALL items {unless stated), 15% per 10, 20% per 50, 25% per
100. All items BRAND NEW (unless otherwise stated).
DEUVERY !rpm stock — Add post 35p per order.

Callers to: 404 EDGWARE ROAD, LONDON W2 1ED

EXPORT enquiries
invited

TELEX 282284
Transonics
Mono 1400

01-723 1008/9

ALL MAIL ORDERS/EXPORT ENQUIRIES 11/12 PADDINGTON GREEN, LONDON, W2

EUROPEAN
ADAPTORS

MARCO TRADING

These very high quality British made two-pin European adaptors are
ideal for driving radios, cassette recorders, TV games, calculators, etc.
The adaptors fit the UK shaver socket.

REF. DC Voltage Current 1+ 10+ 100+
EOB 45v 200m/a S0p 45p 32p
EM3 6V 200m/a £1.00 80p 55p
EO9 v 400m/a £1.50 £1.26 85p

We have substantial quantities of the above adaptors and can offer the
most competitive prices available on large quality orders either for the
U.K. market or overseas. Please write or telephone stating your require-
ments.

This advert is only a fraction of our range, send 26p foi our (atest catalo?ue Please add 35p P&P to all

L0

orders. (Free over £5}. Add 16% VAT to tota

MULTIMETER SPECIAL

Complete with rschargeable celis and leads, etc.
Russian type U4324 2

DC Voltage: 06, 12,3, 12, 30, SO 120 600, 1200.
AC Voitage: 3, 6, 15, 60, 150, 300, 600,

DC Intensity M/A: 0.06, 0.6, 6, 60, 600 3000.

AC Intensity M/A: 0.3, 3, 30, 300, 3000.

DC Resistance: 0.2, 5, 50, 500, 5000K.
geleveldB: 10to + 12.

Special Price £12 + £1.50 P&P + 15% VAT
{Air/Sea mail at cost). Quantity discounts available

All Orders to MARCO TRADING, DEPT. WW12, HIGH STREET, WEM, SHREWSBURY SY4 5EN. TELE-
PHONE 0939 32763

WW — 041 FOR FURTHER DETAILS

P.&R. COMPUTER SHOP *%.
IBM GOLFBALL PRINTERS from £70 EACH + V.A.T.

*BRAND-NEW LA36 DEC WRITERS—SALE £200 EACH
*BRAND-NEW LA180 DEC WRITER—SALE £300 EACH
CENTRONIC 779 PRINTERS-£325 + V.A.T.
CENTRONIC 781 PRINTER—-£350 + V.A.T.

POWER UNITS, 5-VOLT 6-AMP—£20 EACH

FANS, PCBs, KEYBOARDS AND LOTS MORE

COME AND LOOK AROUND

SALCOTT MILL, GOLDHANGER ROAD
HEYBRIDGE, MALDON, ESSEX
PHONE MALDON (0621) 57440

WW — 042 FOR FURTHER DETAILS
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ambit’s new
autumn/winter
catalogue
is

ouT

ALL THE ‘USUAL’ BITS
(Rs, Cs, Tr’s, ICs etc)

/0)p

at all good
+ ALL THE newsagents
TRICKY BITS or direct

—
————

TOKO COILS, INDUCTORS, LC FILTERS
PCM FILTERS, VHF/UHF HELICAL FILTERS
UNELCO CAPACITORS

PCI INTELLIGENT LCD MODULES

TOKO SWITCHES : F SERIES/R7000 SERIES
ALPS POTENTIOMETERS AND
KEYSWITCHES

TOYO-TSUSHO COAX RELAYS FOR TX/RX
CRYSTAL FILTERS, CERAMIC FILTERS
WELLER SOLDERING IRONS

COOPER TOOLS

TEST EQUIPMENT

BOOKS, MANUFACTURERS’ HANDBOOKS
HARDWARE, CASES, PANELWARE, ETC.
MODULES, R&EW KITS

RF POWER DEVICES

—
r—
*
*
*
*
*
*

* * % * * * * ¥ *

ORDERS SUBMITTED USING STOCKCODES
DESPATCHED WITHIN 8 WORKING HOURS

i

* PHONE ORDER SERVICE — (NO MACHINES!)

PLEASE NOTL OUR NEW PHONE SYSTI'M AUTOMATICALTY STACKS CALLS
INORDER OF ARRIVAL SO PLEASE WAIT IH NOT ANSWI RI D IMAEDIATI LY

8 AM — 7PM MON — SAT
0277 230909

* COMPUTER ORDER SERVICE — ‘REWTEL’
6 PM — 9 AM 300 BAUD/RS232

(IT MAY BE 24 HRS BY THE TIME YOU READ THIS)

L 0277 230959

J

200,NORTH SERVICE ROAD —

b t BRENTWOOD ESSEX
Gm I INTERNATIONAL: ’;L'.::%;SSTZL«E.?"E“ =

WW — 007 FOR FURTHER DETAILS
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Electronic Brokers
C SALE

a selection from our huge stocks

All itemns reconditioned unless otherwise stated

DIGITAL WS78 SERIES
WORD PROCESSOR
8pecification
\/'?78 word processing video terminaf
System performance 3
Digital's WS78B word/data processing system
is a powerful stand-aione, video display word
processor. The WPS-8 word processing
software provides the WS78 user witha
sophisticated yet easy touse text editing
capability Operating the video terminal is
similar to using a standard office typewriter
The "Menu Based’ system allows the operator
to choose from an extensive, clearly fisted
range of options and the automatic prompting
features help the operator to learn how to use
the system with only minimal training

£2,950

RX01 diskette storage subsystem

PDP-8 control processor

Diablo 1345 letter quality printer producing

540 words per minute with wheeled storage

cabinet.

Bi-directional tractor feed fitted as standard

Features

e Inexpensive stand-aione text editing

e Smple to use—prompts the operator
autornatically

o Letter quality printer with choice of print wheels

e Simultaneous editing and printing

e Powerful fist processing package

e Flexible communications capability

SYSTEMS PRINTERS/TERMINALS

PDP 11/23 SYSTEMS LA36E DECwriter Il 20mA £29%
11/23 CPU, 128KBMODS, Dual RLO2 and LA3E DECwriter | RS232 £32%
Control OLV11J and DUV11 Interfaces, LA34 DECwriter IV £42%
Cabinet, VT100 Console NEW £11,500 LA180-PD Parallel
POP 11/24 S8YSTEM DEC rinter (NI £495%
11/24 CPU, 256KB MOS, Dual RLO2 and 0-ED 823 DECprinter
Control, Cabinet, VT100 Console NEW?) £870
NEW £18,000 VT50 DECscope 20mA £199
POP 11V03 SYSTEMS VT50 DECscope RS232 £22%
11/03 CPU, 64KB MOS. Console Interface, VTS5 Graphics DECscope (NEW) £495
Duai RX01 Floppy Disk Drive, Low cabinet on INTERFACES
castors DONLY £1,525 DBL11 W Asynchronous i/F £395

DISK DRIVES 88;} PSAS nchronous I/F/F £525
RX11B0 AX01 + Unibus Ctl £995 yrchronous | £750
RXV11BD RX01 + LSI Gt gags | (LBEAsynchronous(BE) £175
AXBE AXO1 + PDPB Ct) £995 prraec i m’?A] =
RX21 18D RX03 + Unbus Ct! g1q50 | M7ESBErintery ] £325
BX28 RXO2 + PDP8 Ctl £1450 | MB207Pmnterl/FILSI1) £175
AKOB 1AMB Add.on £1500 MB342 Printer|/F [BE, BA] £225
RK611 RKO6 + Ctl £3250 PDPBA
RKO7 28MB Add-on £3500 PDPBA-205 Processor 10% "
RK711 RKO7 + Ctl £5250 32KW MOS [NEW) £1,750

Scoop purchase of factory
refurbished Anderson Jacobson
AJB32 daisy wheel printers
complete with full keyboard,
integral stand, and RS232
interface. UuI|S|ng the famous
QUME Printer Mechanism.

NOW ONLY £750

Hazeltine 1420

Special purchase of Hazeltine VDUs
— manufacturer’s surplus —
ALL BRAND NEW BOXED

All 128 ASClHl Codes
94 Displayable Characters mcludmg
Lower Case
High resolution using 5 x 8 Oot
Matrix
Typewriter-Style Keyboard Layout
15-Key Numeric Pad inciuding [ + ),
[-) and Enter
User-defined Video Presentation-
Hi/Lo Intensity, Bink, or Non-Oisplay
Cursor Addressing and Sensing
EIA Interface
E|8ht Transmission Rates up to

00 Baud
Twelve Operator Function Keys
Non-Glare Screen

*
*

*

Also available from time to time
HAZELTINE 1410 £295
Self Test HAZELTINE 1510 £550
ONLY £350 HAZELTINE 1520 £625

New Winter '82/83 Catalogue now out. Send for your FREE copy now.
ADD 15% VAT TO ALL PRICES Carriage and Packing extra

Electronic Brokers Ltd., 61/65 Kings Cross Road,

!.ogd_t'm W[IHX ILN. Tel: 01-278 3461.Telex 298694
E-l

* % % *** * k%
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Wayne Ker;“_.AMS1 > A /

1. Freq. Counter, 2.Oscillator, 3. Noisemeter, 4. Wow & Flutter meter, 5. Level Meter, 6. Distortion,

7. Phase, 8. Power, 9.Drift, 10. Rumble.

Already in use from the small service workshop to Audio Equipment

manufacturers to professional studio to IBA Broadcast station to the “BBC”".

AMSI provides the solution.

Saves time, saves space, saves capital equipment cost, saves earthing
problems. Transportable and easy to use. This low cost comprehensive audio
workshop meets the latest specifications for Audio Measurement with accuracies

equivalent to many of its stand alone counterparts.
10 Instruments, 15 Measurements
for the price of One. That's the AMSI...
fromWayne Kerr.

Belgium — Simac Electronics SPRL. Tel: 022192453, Telex: 23662. France
Tekelec Airtronic. Tel. 5347535. Telex: 204552, Netherlands — C.N. Rood B.V

Tel 996360. Telex: 31238, Sweden — Scandia Metric AB. Tel: 20400. Telex: 10766
West Germany — Keithley Instruments GmbH. Tel: 7144065. Telex: 5212160

Italy — Telav International SRL. Tel 4455741, Telex: 312827 Spain — Unitronics SA
Tel 2425204 Telex: 22596. Eastern Europe, USSR, China — Data Loop Ltd

Tel: 0306 81166 Telex 859417. South Africa - Telkor Pty Limited. Tel 011 489740
Telex: 4-22171

'WAYNE KERR

WKR Limited Durban Road
Bognor Regis

West Sussex PO22 9RL England
Tel: (0243) 825811 Telex: 86120

THE POWERFET
SPECIALISTS

POWERFET AMPLIFIER MODULES

MODEL POWER RANGE TYPICAL LOADS PRICES (one off)
{Continuous RMS)
PFA 100 50W-150W 40, 8Q2 £11.35
PFA 200 100W-300W 40, 8Q) £2387
PFA 500 250W-600W 202, 402, 8Q) £42.00
PFA HV 200W-300W 441, 8Q), 1602 £34.30
Key features:
@ RELIABLE — Powerfet freedom from thermal runaway and
secondary breakdown
@ LINEAR — TID zero, IM/THD < 0.01% full power (mid-band THD
down to 0.0015%)
@ FAST Slew rate >30V/uS (45V/uS typical)

@ QUIET — Signal to noise ratio 120dB

@ BRIDGEABLE — Without extra circuitry

@ STABLE — Unconditionally

® LOWCOST — 10 watts to 20 watts per £, depending on model and
quantity

As they stand these modules suit most P.A. and industrial applications and satisfy
all foreseeable audiophile requirements. (The HV is aimed at digital audio.)
Where aspects of performance fail to meet specific requirements (e.g. in speed
or power) low-cost customising is often a possibility. Alternatively entirely new
boards can be produced.

S0—
PAN 20— Ultra-low-noise/distortion, mono preamp board, £6.76
PAX 2/24 - 2-way active crossover board (24dB/octave) plus regulators, £9.70

THE HEAT EXCHANGER—New, super-efficient heatsink; handles 300W or 1.2kW
when blown; 7in. x 4in. x 2%in., £7.50

ilable from P. b i

This is just a fraction of the new products
—check us out!

Prices exclude V.A.T.

Carriage 75p

HN
WOOLTO

US 78 848 )1-800 bbb

WW - 063 FOR FURTHER DETAILS

WW - 022 FOR FURTHER DETAILS

INSTANT PRINTED CIRCUITS!!

Make your own — to professional standards — within minutes using
either "Fotolak” Light-sensitive Aerosol Lacquer or Pre-coated board. No
Darkroom or Ultra-violet source needed!

Fotolak aerosol £2.50 (30p)
Ferric Chloride............ £0.60 (45p)

Copper-ciad Fibre-glass Boards:

Developer £0.30 (15p)
Acetate Sheet £0.15 (15p)

Single-sided.......... £2 ft. sq. (45p)
Double-sided....£2.25 ft. sq. (60p)

Pre-coated Fibre-glass Board:
8''x4%.'"....£1.75(25p) 16"'x9"" ... £7(60p) 24''x18"' ... £18(£1.70)
8'x9" ... £3.50 (45p)  24''x12"'...£13(£1.20)  Eurocard £1.25 (25p)

Double-sided Board (all sizes) add 20%
Postage individual items in brackets. Maximum charge £2 per order

12V FLUORESCENT LIGHTING! FANTASTIC BARGAIN!

21" 13-watt Batten Type (complete with tube) ............................ £6 (£1.20)
Kit Form: ............. £5(£1.20). Inverter Transformersonly: ............ £1 (30p)

WHITE HOUSE ELECTRONICS Praa SANDS, PENZANCE TR20 STF
Telephone: Germos (673-676) 2329

PICOTUTOR & ANaLocue
ASSEMBLY LANGUAGE TRAINER

The ideal way to learn machine language and become acquainted with the new
"smgle chip’’ control oriented microprocessors. 1.8K of

EPROM, 20 1/0 lines, 112 bytes of RAM and a timer all in |
a single 28-pin I.C. As featured in this, and subsequent | ANALOGUE
issues of WW. lNTERFACE
COMPLETEKIT£39.87 |  py
. PCB and all
PCB, Programmed 68705 and all parts | components

PCB only £1.73

PCB only £4.35 ALL PRICES | "™7 7T "
Prog. 687052198 | 'NOUDEVAT T Jumper
Data £1.95 | POSTAGE Lead £2.35

MAGENTA ELECTRONICS LIMITED (W13)
135 Hunter Street, Burton-on-Trent, Staffs. DE14 28T, 82-83-65435

WW - 65 FOR FURTHER DETAILS
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LANGREX SUPPLIES LTD

Climax House, Fallsbrook Rd., Streatham, London SW16 6ED
RST ~Tel: 01-677 242 708

SEM'CONDUCTORS 0.4 0.27 1 1. 2.75 0.21 2N1671 5.00 2N3819
e S e o 0.48 g% 50 2 275 024 | 2NI893 032 | 2N3820 039
AAYI0 o ASZ16 110 | BCI73 o011 0.40 034 45 2. 3% 05 | Mol 3% | W I
AAY30 b ASZ17 100 | BCI77 028 0.40 033 60 4 1.00 009 | N218 032 017
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. . b 0.48 4.00 71 d
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DM70 2000 | ECH35 3.00 | EY86 175 | MD2901 60.00 | PYs) 1.75 303.60 | 2J70B  336.00 | 6BES 150 | 6V6GT 225 | 805 4500 | 8005 11049
DM71 2.00 ECH42 3.50 EY88 1.752 MUI4 2.50 PYS2 1.50 TZ40 25.00 K25 125.00 6BHé 2.50 6X4 ! 2.00 807 3.75 8068 14.00
DMI60 475 | ECH8I  3.00 | EYS00A 3.00 | MXII9 55.00 | PYs3 250 | U820 3.50 | 3.400Z 8500 | 6BJ6 225 | 6XSGT 175 | 8nA 183 | 812 90.00
DY87 150 | ECH83 2:50 | EYso2  L75 | MX123 7200 | pyss 200 | (9 1375 | 3500Z 85.00 | 6BK4 450 | 7B7 250 | 8124 1 8136 250
DY802 150 | ECH84 250 | EZ35 175 | MX145 5670 | PYS00A 300 | ps 250 | 3AS 300 | 6BL6  85.00 | 7Cs 400 | 13 s | s 6.00
ESSL 2200 | ECL&0 150 | EZ40 250 | MXIS1 o 17.25 | PYBOD 150 | [ 250 | 3B24 11.00 | 6BL7IGT 450 | 7¢% 250 | 833A 19316 | 18042 1153
ES0CC  8.81 ECL81 1.75 EZ41 2.50 | MXI152 131.25 | PYs0I 1.5 | (37 12.00 | 3B28 1535 | 6BM6 115.00 | 7[17 400 | 866A 20003 | 18045 10.49
ESOCF  11.27 ECL.82 1.50 EZ80 150 | MXI6l 15225 | QQV02-6 16.50 | [JABCS0 1.25 3B29 20.00 6BN6 200 | 7R7 4.25 872A 20.00 )
ESOF 1358 | ECL83 300 | EZ8l 150 | MX163 202 QQVe3-20A UAF42 250 | 3B240M 17.50 | 6BQ7A 350 | 757 350 | o2 6.00 Tested
ESOL 1337 | ECL®4 150 | EZ% 200 | MXie4  25.52 48.38 | (B4 300 | 3B24IM 1750 | 6BR7 6.00 | 7y4 225 | 93lA 18.52 Ex-Equipment
ESICC  8.00 ECL85 1.50 FW4-500 3.50 | MX166 147.00 | QQVie-40A UBCH4) 2.5 3C23 25.00 6BR8A 350 | 774 2.00 1624 4.00 ACX250B6.50
E8) 12.57 ECLS86 1.75 FW4-800  3.50 MX168  48.00 48.38 | UBF89 1.50 45 24.50 6BS7 6.00 11E3 55.00 1625 3.50 )
ES2CC  8.10 EF37A  5.00 GI.371IK 3500 | N78 15.00 | QQVO7-5066.90 | (CCg4 175 | 3CXI00AS 6BW6 6.00 | 12aH8  5.00 2050 17.46
E83CC 8.40 EF39 2.75 G5S1IK  12.00 | OA2 3.25 | QQZ06-40A UCCsS 1.85 i 47.00 6BW7 1.50 12AT6 1.50 1212E 3.00
E86C. 8.25 | EF40 5.00 | GI0.2M 17.50 | OA3 250 2.20 | (CFs0  2.00 | 3E29 45.00 | 6BXIGT 500 | 12aT7 175 | 4212H  300.00
E88C 8.25 EF4] 3.50 G240.2D  12.00 OA4 6. U37 12.50 UCH42 250 384 2.00 6BZ6 275 | 12AU6 250 5544 81.97
ES8CC  8.00 EF42 450 | G400.1K 17.50 | OB2 435 | QVo3-12 680 | pCHS1  2.50 | 3v4 175 | 6C4 L35 | 12A07 175 | 5545 10200
E%CC 861 | EF50 250 | GN4 9.00 | OB3 2.50 V047 350 | CL82 175 | 465A  60.00 | 6CB6A 250 | 12AvV6 250 | 3351A  114.90
E%F 9.90 EF54 5.00 | GNd4A 9.00 | OC2 435 | Qv08-100 i ) 6CD6GA  5.00 . .
UCL83 275 | 41254  60.00 12AV7 350 | 55524 15535
E9Iil 6.25 EF55 3.50 GS16 16.00 oc3 2.50 136.85 UF41 2.00 4-250A  80.00 6CG7 2.50 12AX7 1.75 5642 9.00
E92CC 8.75 EF80 1.75 GTIC 15.00 OoD3 2.50 QY365 54.26 UF42 2.10 4£400A  87.00 6CH6 13.00 12AY7A  4.00 5654 3.00
EF 910 | EF83 400 | GUso 2000 | OZ4 3.50_‘ QY3125 60.40 | (Fgo 175 | 4BR2 2000 | 6CL6 375 | 12B4A 350 | 5651 445
7495 0.73 74136 0.51 | 74175 1.02 [—TBAJKOQ 1.84
| lNTEG RATED C'RCUlTS 7496 0.82 ;4141 0.89 ;41;68 1.16 TB:SgOQ z.ag
VCRSI7A 10.00 | 7400 0.16 7423 0.33 | 7460 0.18 | 7497 3.15 4142 2.30 41 136 | TBAS30 L.
BASES CRTs | ;gg"‘ .’3'23 VCR317B 10000 | 7401 017 | 7425 0.30 | 7470 0.38 | 74100 1.54 | 74143 2.60 | 74179 136 | TBAS40Q 2.30
B7G unskirted  0.22 | 2API 850 | 30| 10.00 VCR517C 10,00 7402 0.17 7427 0.30 7472 0.33 74107 0.45 74144 2.60 74180 1.20 TBASS0Q 3.22
B7G skirted . 030 | 2BPI 900 | Chia  too0 7403 0.17 | 7428 043 | 7473 038 | 74109 0.73 | 74145 1.00 | 74190 1.90 1 TBAS60CQ
B9Aunskined 022 | 3BF1 1000 | SFPISA 1500 o O 1777+ S o' |7 11O, TR 71147 £ 00 (17315 1R 1 %0 i
B9A skirted 0.30 3IDP!} 5.00 25.00 7405 0.18 7432 0.30 7475 0.54 74111 0.71 | 74148 1.76 74192 1.90 TBA673 2.20
o Oy 035 | IEGI 1000 | Drs 2339 | funeB 7406 0.43 | 7433 040 | 7476 042 | 74116 1.85 | 74150 1.80 | 74193 1.9 | TBAT00 152
Tearl 055 | IFPT 6.00 DC731 S807 II’“' ases 7407 0.43 7437 0.32 7480 0.56 74118 1.00 74151 0.94 74194 1.25 I'BA720Q 2.30
Nuvistor base 075 G 6.00 IX;?-JZ 58'07 nclcsm_l 7408 0.20 7438 0.32 7482 0.7% 74119 1.54 74154 1.80 74195 1.20 TBA750Q 2.07
DL o | am 500 | Doh32 3807 | application 7409 020 | 7440 032 | 7483 1.00 | 74120 0.83 | 74158 09 | 7419 135 | TBASOO 120
14 pan DIL. 015 | 3jP2 800 | DI Ly o 7410 017 | 7441 0.90 | 7484 1.05 | 74121 043 | 74156 090 | 74197 135 | TBA920 2.9
16 pun DIL o1 | 3P 10000 | Serey a2 7412 0.29 | 7442 0.72 | 7486 039 | 74122 0.62 | 74157 0.75 | 74198 2.70 | TBA920Q 2.90
Valve screening IKPL 1500 | \CRyss 1aoe 7413 0.32 | 747AN 117 | 7490 060 | 74123 118 | 74159 220 | 74199 230 | TBA90Q 2.9
cansallsizes 030 | IRPI 3500 | VCRI3SA 1590 7416 0.32 | 7450 0.18 | 7491 0.82 || 74l2s 0581 M170 240 | J6013N 176 ] TCA270Q 2,90
WP 2000 | VCRI39A 500 7417 0.32 7451 0.18 7492 0.60 | 74126 0.58 74172 4.40 TAA570 230 TCATo0A 138
A8, 7420 018 | 7453 018 | 7493 060 | 74128 0.63 | 74173 142 | TAA630S  3.50
_ L B | 712 0.20 7453 018 | 7494 0.82 | 74132 0.72 | 74174 1.60 | TAA700  3.90
Terms of business: CWO. Postage and packing valves and semiconductors 50p per order. CRTs £1.50. Prices excluding VAT, add 15%. Telephone 01-677 2424/7
Price ruling at time of despatch. Telex 946708
In some cases prices of Mullard and USA valves will be higher than those advertised. Prices correct when going to press. E&OE
Account facilities available to approved comp with mini order charge £10. Carriage and packing £1.50 on credit orders. . o
Over 10,000 types of valves, tubes and semiconductors in stock. Quotations for any types not listed. S.A E. Open to callers Monday-Friday 9 a.m.-5 p.m.
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1 i | jectroni , brand d full eed. Mail order b

H E M M l N G S ELECBFE%!:}‘(':’S IT-\QIFI‘JS _:n:f?uf::"oof".{ot%‘t‘.. e o o Huniier s, raft with ordes. payabls to) Hemmitigs
By ¥ with Actm ectroni L

16 BR AND ST WitH UTER Oﬂ'lci::";?dors from schools, colleges and universities welcome. Trade and export enquiry

welcome.
HITCHIN Tel: (0462) 33031 P.&P. add 45p to all orders under £10. Telephone your Access orders, using our 24-hr.
HERTS Shop open Mon.-Sat. 9 8.m.-5.30 p.m. Ansaphone service. Please send SAE for full price list.
Closed all day Wednesday VAT — Al prices exclusive of VAT — Please add 15% to total cost including P.&P.
SGS5 1JE No VAT on export orders or books.

3 60p | TIP35C  186p | 2N3773 2B0p | 2N4321  10Bp ALFAC ETCH RESIST MITTING DIODES (LED|
20p 12p 80p | TIP36  170p | 2N3819  28p | 2N4S22  96p TRANSFERS 31;'“?“";; TiL208 o d m),,
B0 [ 5746 210p 15p 86p | TIP36A 17Bp | 2N3821 120p | 2N4823  98p | Make your own Printed Circuit| amm Green LD37C 1%p
340p |54, 380p 12p 24p | TIP36B  186p | 2N3822 120p | 2N5190 T5p go rds with our PCB tuns'er% .| Panel Clip 4p
209 {2732 (ol 1% 24p [ TIP36C  199p | 2N3823  96p ) 2N5191 Top fawlivousgacworkioniol 3mm Chrome Bezel 36p
4800 | 5176 "'7;" 90p 12p #sp | TPa1 80p | 2N3824  96p | 2N5192  7Sp rid Smm Red CQY40L op
34850 | 4464 wo: 390p 18p 30p | TIP41A  50p | 2N3866 90p | 2N5193  90p | [ranstor to copper board| goim Green, Yollow 15p
8489 |6116 400p %0y 15p 28 | TP41B  60p | 2N3903  18p | 2N5134  90p |  using carbon paper el e -
1380p 51161 230p 9% 20p | TIPAIC  B0p | 2N3904 18p | 2N5195  90p | A Burnish the Alfac transfers to | cSTRIS P oo g o4
1296p 4500 40p » %5 | P42 58p | 2N3905 18p | 2N5400 40p | the board using a spatula| TSl AR 25p
1200 | UINEARICs 60p % 80p | TIP42A  60p | 2N3906  15p | 2NS401  40p | using carbon marks to assist| " Goan Yellow 30p
180p | AY-3-1270 98p 250 80p | TIPA2B  TBp | 2N4123  28p | 2N5415  86p injaccuratelalignment Tri-colour VB18P 700
68821 216p T25p 30p 2%5p S50p | TIP42C 86p | 2N4125 28p | 2N5416  90p | % Use Alfac chemical eraser to | p Flashing CAX21
390p | AY-3-1350 50p 25p 90p | TIP47 50p | 2N4331 70p | 2N5457 ®p correct mistakes 3Hz 8t 5V sp
68B40 80p Wop 00p 10p 9p | TiPas 50w | 2N4392  70p | 2N5458  3p * Etch in Forric Chloride WNFRARED
6844 2980 x 2N4400 2N5459 )
6845 175;: o 3-8810‘“’ z ::: g ﬂﬁg Eg; 2N4401 2'.; 2N5460 :: £€300/10.1** Edge Connector TIL32 Emitter S54p
6850 140p | AY-38912 9%Bp 10p 88p | TIP110 30p | 2N4402  2Bp | 2NB551 40p |EC902/1 0.12’316"_ dge Connector | TIL38 Emitter . 45p
6852 250p 820p 149p 10p asp | TIP11Y 75 | 2N4a03  28p | 25C495  60p EC9400.016'' Lines TIL78 Photo transistor S54p
6854 680p | AY.51230 10p 290p | TIP112  80p | 2N4410  4Bp | 25C1306 96p |ECI410.031" Lines TIL100 Photodiode 70p
6875 490p 450p 109 2p | TIP11S 40p | 2N4416  96p | 25C1678 108p |EC9420.039" Lines 3 SAXOoETT T
8T26A 1209 | 709 38p 10p 30p | TIP116  73p | 2N4856  80p | 252028 TBp |EC3430.0497Lines et LT S 3
8128 120p | 7418pin  26p 10p 30p | TIP117  4Bp | 2N4BST  80p | 2SC2078 106p |EC9440.061" Lines
8795 o0p | 741 14pin 25p BC2128  10p | MPSAD6 20p | TIP120 39p | 2N4818  96p | VNIOKM 85p £C9450.079' Lines 80 Characters per Second,
8796 800 | 7415 56p VOLTAGE BC213A 10p | MPSA12 3%p | TIP121  80p |2N4319 120p | 40673 96p |ECI480.100' Lines Friction and Tractor Feed, High
8797 %0p | 747 ep LATORS | BC213C 10p | MPSA13 20p | TIP122  78p | 2N4g20  130p £€947]0.124,5Lineg Resolution 960 Dots/Line, Auto
8798 90p | 748 3Mp BC214 10p | MPSA14 20p | TIP125 46p EC950/10.031" 90° Bends Underlining, Subscripts and
8035L  340p Ve 100mA | goiac  top | MPSAIS 20p | TIPI26  80m LIQUID CRYSTAL DISPLAY E£C950/2 0.061'' 90° Bends Superscripts £335
8033L  290p %% 2‘; T6L05 3% | 92374  12p | MPSAZ7 48p | TIP140  130p MODULES EC952/1 0.0317 30°, 45°, 60° Securicor 8
8080A  380p | (Aad422 2989 78L08 300 | go37c 12p | MPSA42 28p | TIP141  140p PCIM177 Frequency Counter ends
B085A  4BOp | LFash.  sop | 1012 3098 5Co33 12p | MPSASS 28p | TIP142  180p | SDigits, 0.35'FM, SW MW, MHz | EC952/2 00617 307 457 607 DRAGON 32K COLOUR
8155 460p | (F356  90p | °U'° 3% | pCo3aA  12p | MPSAE3 30p | TIP145 14op | KHzAnnuncistos Bonds COMPUTER
8212 156p | LF357  100p 500mA BC2388 12p | MPSAS4 48p | TIP146  180p | Sample and Hold Capability ECI0B0/063 g Rads 6809E Microprocessor
8216 100p | M301A 26p | 78MOS  40p | BCo3sC  12p | MPSA77 80p | TIP147  170p | HesetCapebili £C9100.084" Pads 32K Rap Standard
8224  160p | (m307  Sop | 78M06 88D | 239 q2p | MPSA92 30p | TIP2955  7op | 25 Solectable F Offsets £C9110.189" Pads Extended Microsoft Basic
8226 1980 | |'m 95p 78M08 86p | BC30OTA  15p P29 3%p | TIP0SS  Top Prescaler Avaitable EC960/1 TO-5 Transistor Pads Advanced Graphics and Sound
8228  250p | (M311N esp | 78MI12  50p | BC307C  18p | TIP29A  3Bp | TISA3  30p | Incandescont backlighting £C993/11C Pads Professional Quality Keyboard
8243 210p | | M324 35p 78M15 50p | BC308 159 TIP298 B8p | TISBBA asp Supply Voltage Sv EC997/1 IC Pads with tracks £199
8251  300p | mM33s  Sop | J8MI8 58P | BCi08A 18p | TIP29C  40p | TISISY  sop | Operating Current4ma between pads Securicor  £6
8253 480p | (M348 TS 78M24 55p | BCI08B 18p TIP30 50p 2N1813 %0 ) £17.15 | 5identical sheets in sealed pack
20p [ (M358 60p 1A BC30BC 18p | TIP30A  3p | 2NI7I1  Z8p IM 176 Digita! Meter Module o 196p | vic-20 COLOUR COMPUTER
8257 480p | | M380 9%p | 7805 48p | BC309 15p | TIP30B B0p | 2N18e3  3sp | 3 /2digits, 0.5 Individual sheets 45p  SPECIAL OFFER &
8259 450p | |M381  180p | 7806 65, BC309C  18p TIP30C 4Op | 2N221BA 4Bp | .- and Decimal Point Spatula AR4 for burnishing  45p | vic-20 Colour Computer
8279  480p | [M393  90p | 7808 op | BC327  18p | TIP31A  40p | 2N2219  28p | 200mV Full Scale input Alfacknite 180p | C2N Cassette Unit
75451 66p | (M3903  86p | 7812 a5 [ BC328  18p | TIP31B  42p | 2N2221  3op | TrueCifferential Input Spare Blades (pack of 10)  280p | [ntroduction to Basic (Part I}
75452 68p | MC1310P 210p | 7815 e5p | BCI37  18p | TIPAIC  &Bp | 2N2221A 30p | Suaranteed O’ Reading Alfac Eraser VIC Reference Manual
75491 70p | MC1455  68p 7818 e6p | BC338 18p P32 80p | 2N2222 2%5p Singte 9v Operation Alfac Precision Grids: Polyester | Demonstration Tape
75492 70p | MC1456 138p 7824 #6p | BCAT7 28p TIP32A 46p 2N2222A  28p Power Consumption 20mW film, matt finish 0.14mm | 1g8lank Cassettes
AY-3-1015D MC1458  35p BCY70  18p | TIP32B  @0p | 2N2369A 20p | Accuracy0.15% +/- 1Count thickness, 20 lines/in VIC Computing Magazine
300p | MC3242A 630p -Ve 100mA BCY?1 20p | TIP32C asp | 2N2904A 28p Temperature drift 80ppm/C A3 199p A4 100p £215 inc. VAT
AY-5-1013A MC3202  985p 79L05 35p | BCY?2 20p P33 85p 2N2905 26p Low Battery Indicator Doubie Sided Fibreglass Board
300p | MC3340 120p 78L12 3%p | BD13S 42p TIP33A 8Bp | 2N2905A 26p Incadescent Backlighting 1/16"' thickness, 10z Lopper COMMODORE 84 COMPUTER
MC1408 295p | MC3401 6sp | 79L'5  35P | BD136  46p | TIP3IB  T0p | 2N2308A 28p | .. FeleTs Baxd SRpR. 8 64K RAM, 26K ROM
MC1488  6Bp | MC3403  70p 1A BD133  40p | TIP3IC  8p | 2N2907A 28p | Al ""};’“'95 are supplied with # ELECTRONICS HOBBIES 25 Lines of 40 Characters
MC1489  5Bp | MC3456 107p | 7905 sop | BD140  40p | TIP34 78p | 2N3053  30p [ _dotasheet. FAIR 16 Colours, 512x266 Graphics
265p | MC3480 580p | 7906 70p | BD165 46p | TIP34A  T8p | 2N3054  70p FIBRE OPTIC POLYMER November 18th to 21st Options-VIC Peripherals
2ZB0ACPU 350p | MC34001 58p | 7908 70p | BD166 5p TIP348 9p | 2N3055  46p CABLE Visit us on stand 414 opposite Alternative Languages
ZBOAPIO_  300p | NES5SS 16p | 7912 o0p | BD169 &5p | TIP3AC  90p | 2N3439 80P | A 10m coil of imm coreoptical | the “Blue Bar” where we will be Second Processor
ZBOACTC 300p | 5565CMOS 90p | 7915 sop | BD170 45p | TIP3 160p | 2N3440 80P | fiphe cable sheathed in black exhibiting a selection from our KEYNET Network
ZBOADART NES56 s5p | 7918 sop | B 9p | TIP5A  188p | 2N3771  180p | ) athylene for protection large range. Do not miss the £299
T50p | NES6S 158p | 7924 6o0p | BDET? 80p TIP358  170p 2N3772 180p £4.95 many bargains on offer. Securicor £6
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Happy Memories | ANGLIA

4116 200ns 88 72 ' INDUSTRIAL AUCTIONS

4116 250ns 75 65 .60 S {F .
4816 100ns For BBC comp 245 210 195 Specialist Auctioneers to the
4164 200ns 495 445 4.20 Radio and Electronic Industry
3114 450ns Low Power 112 1% % ||| 5 Station Road, Littleport, Cambs. CB6 1QE
4118 250ns 325 285 265 Telephone: Ely (0353) 860185
6116 150ns CMOS 370 320 295
2708 450ns 260 225 2.10
2716 450ns 5-volt 260 225 2.10 AUCTION SALES
2716 450ns three-rail 5.75 5.00 4.65
2732 450ns Intel type 375 325 3.00 _of over 700 Lots
2532 450ns Texas type 375 325 3.00 ‘ Electrical Components & Equipment
Z80A-CPU f£4.35  Z80A-PI0O £3.25 ZBOA-CTC £3.25 Large and Small Quantities
6522 PIA £3.98  7805res 50 7812res 50
Low-profile IC q Forthcoming sales to be held on the following
sockets: Pins .

8 14 16 18 20 22 24 28 40 dates:

Pence

9 10 11 14 15 18 19 25 33 12th January, 1983; 16th February, 1983; 23rd
goﬁ;‘sggtsooreg;!%gpy discshpgégg ig glzasticﬁbrarzggggz o March, 1983; 27th April, 1983; 1st June, 1983;
-inc . 6-incl 19.25 5-inc 1.00 . .
8nch SSSD £19.25  8.inch SSDD £23.65  81inch DSDD £25.50 6th July, 1983; 10th August, 1983; 14th Sep-
74LS Series TTL: Large stocks at low prices with D.LY. tember, 1983; 19th October, 1983; 23rd No-
?isc;punts starting at a mix of just 25 pieces. Write or phone vember, 1983.
or list.

Please add 30p post and packing to orders under £15

VAT to ol Catalogues available 10 days prior to sale,

price 60p inc. p&p or for each sale for a year

Access and Barclaycard welcome : 24-hour service on i £5
054-422 618 :
Government and Educational Orders welcome A A i
C£15 minimum Entry forms on application. Although entries

for cataloguing may be received up to 17 days
before the date of the sale, customers are
advised to enter early.

Trade accounts operated : Phone or write for details

HAPPY MEMORIES (WW)
Gladestry, Kington
Herefordshire HR5 3NY
Telephone: 054-422 618 or 628
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% -POWER RESPONSE DC — 45KHz + 1dB.
% OUTPUT POWER IN EXCESS OF 1.5KW INTO 2.75 Ohm LOAD
(CONTINUOUSR.M.S.)

¥ D.C. OUTPUT 20 AMPS AT 100 VOLTS OR 2KVA,
% HARMONIC DISTORTION LESS THAN 0.05% DC-20KHz AT 1kW INTO 6

JHMS.

¥ PLUG-IN MODULES: CONSTANT VOLTAGE/CURRENT, PRECISION
OSCILLATORS.

% UNIPOLAR AND BIPOLAR DIGITAL INTERFACES, FUNCTION
GENERATORS, AND MANY OTHERS.

% DUTPUT MATCHING TRANSFORMERS AVAILABLE TO MATCH
WIRTUALLY ANY LOAD.

* FULL OPEN AND SHORT CIRCUIT PROTECTION GUARANTEED STABLE
INTO ANY LOAD.

% TWO UNITS MAY BE CONNECTED TO PROVIDE UP TO 4kW.

s INTERLOCK CAPABILITY FOR UP TO EIGHT UNITS.

s 3-YEAR PARTS AND LABOUR WARRANTY.

% UNITS AVAILABLE FROM 100VA-12KVA.

For full details on all Amcron Products write or phone Chris Flack

Model — M600
weone. Analogue Associates

Tel: 0953-452477
PROFESSIONAL INDUSTRIAL ELECTRONICS

WW - 013 FOR FURTHER DETAILS
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t WHAT ARE YOU DRIVING?

INDUCTION LOOP TRANSMITTERS
VIBRATOR/SHAKERS
SERVOMOTORS

MAGNETS

CRIMSON ELEKTRIK POWER AMP MODULES HAVE DONE IT ALL

CHOOSE our acclaimed Bipolar Modules for the best in Hi-Fi. These modules have been
widely used by professional bodies. They are high slew, low t.h.d. devices without need
for the output fuses that spoil fidelity. They have instantly resetable ‘electronic fuse’ and
are L-bracket mounting for flexi installation.

CHOOSE Our Mosfet Modules for the most difficult loads. These modules are rugged and
make ideal line step-up transformer drivers. They respond down to d.c. and make excel-
lent servo-driving devices. They have low d.c. offset drift due to j fet inputs.

MAX. O/P SUPPLY VOLTAGE PRICE INC.
1 TYPE POWER TYP. X. THD TYP. V.AT. & POST
CE 608 60W/8(2 + 35 + 40 < .01% £21.50
o CE 1004 100W/4Q) + 35 * 40 < .018% £25.00
L CE 1008 120W/8(2 + 45 * 50 < .01% £28.00
A CE1704 200W/4() + 45 + 63 <.015% £36.50
R CE1708 180W/8(2 * 60 + 63 < .01% £36.50
M CE 3004 320W/40) + 60 + 63 < .02% £49.50
o FE 908 0W/8Q t 45 + 60 < .01% £30.00
S FE 1704 170W/4Q + 45 + 60 <.026% £39.00

Export — no problem. Please write for quotation or quote your Visa/Master Charge card
number.

Crimsonkiekirik

FREEPOST, 9 Claymill Road, Leicester, LE4 7JJ, England

WIRELESS WORLD JANUARY 1983
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1 BF245 30 MPSUS56 60| 2TX326 30 | 2N3822/3 45
] e 0| BF256A  35|MPUI3Y  52)7TX3a1 30| 2N3824 65 ey B4
: 35 10 | BF2568 45 |0C26 170| ZTX451 23 | 2N3866 90 [ 25C2547 30
, B DR Boasw Mol U oman o B &
- . 10 | ZTX501/2 15 | 2N3903/4 15
C:ﬂRDIFFROAﬁ,WATFORD;ENGLAND 2 et w@locie s 1 e 15|38
" X504 25| 2N3 17
2 AlL ORDER, QQLLERS WELCOME: A bt 14 Brael el Aoess Baes HEER &
el. Watford (0923]'40588/9. Telex: 8956095 ACYI7/ B R70 16|BESS/s  30/0C7a/75 50\ 2TX6co 28| 2N 4025485 228
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DPDT 3 positions {max 6 pole/12 way S0p | FERRIC CHLOR ANSDUCER 31 way o 475p sac i miniature,  solid-state
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Quartz Crystals

Stocks of standard items
exceed a quarter of a million.
Individual units to the tightest

specification made to order. Interface
Quartz
Devices
This technology is available now from Limited
7 29 Market Street
/ / Crewkerne
l\, 7 Somerset TA18 7ju
f Crewkerne (0460) 74433
Telex 46283 inface g

WW - 027 FOR FURTHER DETAILS

,”
EISE)=

uelephone 0772 57560 //

TRANSDUCER and RECORDER \

AMPLIFIERS and SYSTEMS

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low
weight—realistic
prices.

SN/ TLDJ= ahevone

49/51 Fylde Road Preston Laboratories
_PR12XQ Limited.

WW — 034 FOR FURTHER DETAILS

IN VIEW OF THE EXTREMELY RAPID CHANGE TAKING
PLACE IN THE ELECTRONICS INDUSTRY, LARGE QUANTI-
TIES OF COMPONENTS BECOME REDUNDANT. WE ARE
CASH PURCHASERS OF SUCH MATERIALS AND WOULD

WE PAY TOP PRICES AND COLLECT.

BROADFIELDS & MAYCO DISPOSALS

21 Lodge Lane, N. Finchiey, London, N.12. 5 mins. from Tally Ho corner
Telephone 445 2713/0749 {9461)

APPRECIATE A TELEPHONE CALL OR A LIST IF AVAILABLE.

WW — 035 FOR FURTHER DETAILS

TIME WRONG?

MSF CLOCK is ALWAYS CORRECT ~ never gains or loses, SELF
SETTING at switch-on, 8 digits show Date, Hours, Minutes and
Seconds auto GMT/BST, leap year and parallel BCD (includ-

% Weekday) output, receives Rugby 60KHz atomic time sig-
nals, buiit-in antenna, 1000Km range, TIME RIGHT, £69.60.
60KHz RUGBY RECEIVER, as in MSF Ciock, serial data output for
computer, etc, decoding details and ZX81 listing for LOCAL,
GMT and SIDEREAL time, £22.20.

V.L.F.? EXPLORE 10-150KHz, Receiver £19.40.

EXCITING 100-600KHz? Converter to 3.5-4MHz £18.70.

Antenna Noise Bridge, 1-150MHz, 2-1000 ohms, £18.60.

Each fun-to-build kit (ready made to order) includes all parts,

printed circuit, case, instructions, postage, etc., money back

assurance so GET yours NOW.

CAMBRIDGE KITS

45 (WN) Oid School Lane, Milton, Cambridge

LDW CDST PRDFESSIDNAL TEST INSTRUMENTS

Belemiclj

Hand Held
Analogue and
Digital
Multimeters

16 Models
from £18.75

FREQUENCY METERS
100MH_, 600MH_, and1GH; Models

from £67

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR
OSCILLOSCOPES

POWER SUPPLIES

LOGIC PROBE

% % % % % % % %

SCOPE PROBES

Write or phone for illustrated

test instrument catalogue and price
list

Black Star Lid.

9A, Crown Street
St. Ives, Huntingdon
Cambs. PE17 4EB
Tel: (0480) 62440 Telex 32339 J

[Bllaed S,