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Not just a Data Analyser,
Signature Analyser,
or Logic Analyser, but...
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...all three in one very portable box: The 308 Analyser

To find out more about the NEW 308 Analyser, clip the coupon, T B R e R '_><%

circle the enquiry number, contact your field engineer, or Please send me full information on the New 308 Analyser.

simply phone. We'll be pleased to help. Tektronix UK Limited, PO Box 69, Coldharbour Lane, Harpenden,
Tektronix UK Limited, PO Box 69, Coldharbour Lane, ISRt (e P S T

Harpenden, Herts. ALS 4UP.
Tel: Harpenden 63141

Regional Telephone Numbers; Livingston: 32766, | postion O e o S
Maidenhead: 73211, Manchester: 428 0799, Dublin: 508132
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ICompany.... SR R
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.IEktroniX| ................ o
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Metal iefﬁ‘(or
Elettronic ogk

Front cover is a photograph,
by Paul Brierley, of the
printed-circuit pattern on. a
Motorola microcomputer
board.

IN OUR NEXT ISSUE

Digital capacitance meter
is a 3%2-digit instrument,
with full-scale readings of
200pF to 20, F.

Mow serious is multipath
distortion? An investiga-
tion into this effsct in
v.h.f./f.m. sound broad-
casting and results of
recent research.

Shared-memory v.d.u.
with opto-electronic inter-
face is an economic and
efficient peripheral for a
home computer.

Current issue price 50p, back issue
(if available) £1.00, at Retail and
Trade Counter, Paris Garden, Lon-
don SE1. Available on microfilm:
please contact editor.

By post, ‘current issue 79p, back
issues (if available) £1.00, order
and payments to Room CP34, Dor-
:set House, London SE1 9LU.
‘Editorial & Advertising offices:
.Dorset House, Stamford Street,
‘London SE1 9LU.

Telephones: Editorial 01-261'
8620. Advertising 01-261 8339.
Telegrams/Telex: Wiworld Bis-
nespres 26137 BISPRS G. Cables
Ethaworld, London SE1
‘Subscription rates: 1 year £9.00
UK and $31 outside UK.

Student rates: 1 year, £4.00 UK
.and $15.50 outside UK.
Distribution: 40 Bowling Green
Lane, London EC1R ONt.
Telephone 01-837 3636.
Subscriptions: Oakfield House,
Perrymount Road, Haywards
Heath, Sussex RH16 3DH.
Telephone 0444 59188. Please
notify a change of address.

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.
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From the raw material
to the finished component,
Erie has been deeply involved
P’ in producing crystals for the past

lwenty years - to exacting specific-
* ations. The factory and test facility
complies with the latest MIL
standards. Each crystal is tested at
least nine times during
manufacture. Only after a final check
against the customers specification is it
allowed through the door.

Erie crystals from 1 KHz to 100 MHz,
oscillators and filters, whether standard range
or custom-built, could be the answer to your
frequency control problem. Consult us

with your specification.

ITT Mercator, South Denes, Great Yarmouth, Norfolk,
NR303PX. Tel: (0493) 4911. Telex: 9742].
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Tests bipolar transistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current gains are
checked from 1pA to 100mA. Breakdown voltages up to

100V are measured at 10pA, 100pA and 1mA. Collector to-

emitter saturation voltage is measured at 1mA, 10mA, 30mA
and 100mA for 1 ~/l g ratios of 10, 20, 30. The instrument is
powered by a 9V battery.

TRANSISTOR RANGES (PNP OR NPN)

lceo &lggpo: 10nA, 100nA, 1pA, 10pA and 100pA f.s.d.
acc. +2%f.s.d. £1% at voltages of 2V, 5V,
10V, 20V, 30V, 40V, 50V, 60V, 80V, 100V,
120V, and 150V acc. +3% +100mV up to
10pA with fall at 100pA <5%+250mV.

10Vor100Vfsd.acc +2%f.s.d.+1%at
currents of 10pA, 100pA and TmA £20%.

lg: 10nA, 100nA, 1A ... 10mAf.s.d.acc. £2%
f.s.d. £1%atfixed I c of 1pA,10uA, 100pA,
1mA, 10mA, 30mA, and 100mA acc. £1%.

heg: 3inverse scales of 2000 to 100, 400 to 30 and
100to 10 convert! g intd hg g readings.

VgE: 1V f.s.d. acc. +20mV measured at conditions
on hgg test.
Vee (sat)’ 1V f.s.d. acc. 20mV at collector currents of

1mA, 10mA, 30mA and 100mA with1 /1 g
selected at 10, 20 or 30 acc. +20%.

DIODE & ZENER DIODE RANGES

IpR: As | g g o transistor ranges.
Vz: Breakdpwn ranges as BV ¢ g y for transistors.
VpE: 1Vf.s.d.acc. £20mV at | g of 1pA, 10pA,

100§A, TmA, 10mA, 30mA and 100mA.

. £145

DON'T GAMBLE
WITH PERFORMANCE
BUY

LEVELL TESTERS

R aswaricn sesren

VP Targ

A logarithmic scale covering 6 decades is used to display
either insulation resistance or leakage current at a fixed
stabilised test voltage. The current available is limited to a
maximum . value of 3mA for safety and capacitors are
automatically discharged when the instrument is switched
off or to the CAL condition. The instrument operates from a
9V internal battery.

RESISTANCE RANGES

10M Qto10T Q (1012 Q) at 250V, 500V, 750V and 1kV.
1M Qto1TQ at25V, 50V and 100V.

100k Qto 100G Q at 2.5V, 5V and 10V.

10kQto10G Qat1V.

Accuracy £15% +800 Q on 6 decade logarithmic scale.
Accuracy of test voltages +3% +50mV at scale centre.
Fall of test voltages < 2% at 10pA and-< 20% at 100pA.
Short circuit current between 500pA and 3mA.
CURRENT RANGE

100pA to 100pA on 6 decade logarithmic scale.
Accuracy of current measurement +15% of indicated value.
Input voltage drop is approximately 20mV at 100pA, 200mV
at 100nA and 400mV at 100uA.

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

< 3sforresistance on all ranges relative to CAL position.
< 10s for resistance of 10G Q across 1pF on 50V to 500V.
Discharge time to 1% is 0.1s per pF on CAL position.
RECORDER OUTPUT

1V per decade +2% with zero output at scale centre.
Maximum output 3+ 3V. Output resistance 1k Q.

% £155

Optional extras are leather cases and mains power units. Prices are ex works, V.AT. extra in UK.

LEVE LI

MOXON STREET, BARNET, HERTS., ENb 5SD.

TEL:01-449 5028/440 8686

WW — 013 FOR FURTHER DETAILS
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Topvaiue
festequipment
fromTANDY

LCD DIGITAL MULTIMETER. LOW—COST LCDMULTIMETER COMPONENTS AND PARTS

| Low-cost hand held digital multimeter with afull | A portable, compact sized multimeter witha full [ car o DESCRIPTION PRICE
3% digit LCD display. 0.5% basic accuracy, auto | 3%z digit LCD display. Auto polarity operation, low | m
polarity operation. 10 Mohm DCinput battery indicator. 10 MOhm Input impedance. 002 - 4 for
impedance. Scales: - 69[)
Reading to + 1999. DC voits: Scales: G [ —
1mV1o 1000V G .- = T - 2 for
(Alccv o*ui:d‘gul accuracte). 9860"5560\/ h - = 48 D
1mV to 500V I S M N = 2 f
o, + 2 ds DC current: g fi iy or
i (e, (R [ o | o 55
127 to 200mA L . B %)
Resstans 22 2000 KoHM 276 142 kel | E37
10hm to 20 MOhms Power source: i !

(1.5% 1 1 digitaccurate). gv battery or AC adaptor.

Power source: ize:
9V batteryor AC 37x85x 130 mm.

i wuh optional adaptor. 22-197

-0 g e | £17.52

il B
276-9110 6";3’? e comector 40p

Size: " Power Transistor
155x 75x 30 mm. 276-1373 Mounting Hardware sop
22-198 1 =

‘ 276-1363| 10 220Heat Sink 60p

/ PRICE [ 276 - 1364 TO 3 Heal Sk 81p
‘l : v‘" . ‘ “‘.‘ ‘

AC/DC 8 MHz OSCILLOSCOPE

A new approved 8MHz version of last  Specifications:
years’ winner! The advance design Hcrizontal axis: Deflection sensitivity better than

: ¢ : 250mV DIV. Vertical axis: Deflection sensitivity
features of this OSC["OSCOPE mak,e it better than 10mV DIV(IDIV 6mm) Bandwidth
an absolute essential for industrial 0.8MHz. Inputimpedance: IMOhm parallel
uses on production lines, in capacitance 35pF. Time base: Sweep range:

; - 10Hz 100kHz (4 ranges). Synhromization

laboratories and schools. Ideal for radio |ieqmar( ) Size: 200 155 x 300 mm. Supply:

and TV servicing, audio testing, etc. 220 240" 50Hz. 22 -9501.

You safve ?eca USleI Weddesign_ specd(ujctahlly for 'odrt?/hTandylatt 16f factories
manutfacture, sell and service. ArgL e sk CRREd! A Sy OO = N
Tandy have over 7,000 stores and dealerships products has been achieved by over 60 years — =

worldwide. Over 2,500 products are made of continuous technological advancement

KNOWN AS RADIOSHACK INTHEU.S A MAKERS OF THE WORLD'S BIGGE ST SELLING MICRUCOMPUTER TRSH0

" ANDY
/ DEALER

Most items also available
at Tandy Dealers. Look for this
sign in your area.

=== i
VIR AN
[ m—

Access, Barclaytard ang
Trostard welcome

The largest electronics retailer in the world.

Offers subject toavaiiabihity. Instant credit available in most cases.

OVER170 STORES AND DEALERSHIPS NATIONWIDE.

WW —080 FOR FURTHER DETAILS
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Compare our prices before you buy
elsewhere. All brand new Prime.

2102 Static RAM 80p
2114 Low power high speed 300NS
4.00

4116 Dynamic RAM 5.95
1702A 3.75
2708 5.95
2716 Single 5V supply 19.95
AY-5-1013A 2.98
CHARACTER GENERATOR
RO-3-2513 UC 4.50
FLOPPY DISK CONTROLLER
FD 1771 Single Density
18M Compatible 17.95
FD 1791 Dual Density
1BM Compatible 34.95
SUPPORT DEVICES
MC14412VL 7.97
7 WATT AUDIO
AMP KIT

-Small. Single hybrid iIC and components

“fit on a 2"x3" board {included). Runs on
12 VDC. Great for any project that needs
an inexpensive amp. Less than 3% THD
@ 5 watts. Compatible with SE-01 sound
kit. £4.50 plus 50p P&P and VAT.

75p
DL7D4 85p

Due to bulk purchase, we are able to offer
unbeatable prices on INTERSIL chips.
Compare our prices and see how much
you save.

ICL7106CPL 6.75
ICL7107CPL 6.95
ICLBO3BCCPD 2.95
NESS5N-8 Timer 18p
NES56N-14 Dual Timer 50p
UA723CN Voltage Regulator 33p
7812 Voltage Reg. 55p

Now you can operate 115/120 Volts
American equipment from 240 Volits. This .
converter has outlets for American type 2
or 3 pin plugs. Rated 20VA.

Only £8.95

THE MOST VERSATILE

LIQUID CRYSTAL DISPLAY
1.24 25+ 100+

LCD106 6.45 5.50 5.25

.5' Field effect LCD dis-
play featuring 3%z digits,
colon, plus/minus sign,
3 decimal points and
“'LO BAT" indicator.
ldeal for DMMs, DPMs,
digital thermometers,
AM/FM radio readouts.
Just look at the features.
Ultra low power con-
sumption, high contrast
ratio, wide viewing
angle, rapid response,
proven sealing techni-
ques, superior MTBF,
reflective aluminium foil.
Over 300,000 already
sold! Perfect interface for
Intersil 7106 40 Pin DIL.

From T.1.: TL490 BAR/DOT DRIVER
1C. Drives 10 LEDs with adjustable analog
steps. Units are cascadable up to 10 (100
steps). Orives LEDs directly. Great for
voitage, current or audio displays.
Similar in features to LM3914 with specs
and circuit notes. | pmastuan =55

SE 01 Sound Effects
Kit NEW

The SE-O1 is a complete kit that
contains all
the parts to
build a pro-
grammable
sound effects
enerator.
esigned
around the
new Texas
Instruments
SN76477 ¢
Sound Chip,
the boar
rovides
anks of
MINI  DIP
switches and
pots to pro-
gram  the
various com-
binations of
the L
Osciliator.
VCO, Noise,
One Shot,
and Envelope Controls. A Quad Op Amp
IC is used to implement an Adjustable
Pulse Generator, Level Comparator and
Multiplex Oscitlator for even more ver-
satility. The 3%’ x 3"’ PC Board features a
prototype area to allow for user added
circuitry. Easity programmed to duplicate
Explosion, Phaser Guns, Steam Trains,
or almost an infinte number of other
sounds. The unit has a multiple of appli-
cations. The low price includes all parts,
assembly manual, programming charts,
and detailed 76477 chip specifications. It
runs on a 9V battery (not included). On
board 100MW amp will drive a small
speaker directly, or the unit can be con-
nected to your stereo with incredibte
resultsl (Speaker not included.)

COMPLETE KIT ONLY £12.50
P&P 50p + VAT

FAIRCHILD RED LED
LAMPS

#F LV5057 Medium Size Clear Case RED
EMITTING. These are not retested off-
spec. units as sold by some of our com-
petitors. These are factory prime, first
quality, new units.

VERY LIMITED
STOCKH

8p EACH 100 OFF

6p EACH 1,000 OFF

5p EACH 2,000 OFF

Orderng information: For orders under
£50 add 50p p.&p. Add 15% VAT to
total_ All items are subject to prior sale and
therefore subject to availability. Prices are
subject to change without notice.

Quantity discounts are available for OEMs
and dealers. Send SAE for details.

INTERSIL UNIVERSAL TIMER/
COUNTER EVALUATION KIT,
ICM 72264 EV/KIT 29N
8 digits 5 Function 4 range s@
to 1OMHz with 0.1Hz res.
time interval and period t0 10 seconds
with 0.1 microsecond res. units up to 10
million and ratio. A breadboarding area is
provided for user to add his own input
conditioning circuitry or prescalers and
digital outputs are available as multi-
plexed as well as being displayed.
Complete kit ONLY £39.50 + VAT

All orders to:

[ ]
licro
HHT

4 Meeting Street
Appledore, Nr. Bideford
North Devon EX38 1RY

Tel. Bideford (02372) 79507
Tetex 8953084

WW — 110 FOR FURTHER DETAILS

Measure Resistance to 0.011 ...

At a Price that has no resistance at all
New Digital Multimeter M1200B

ON l £55 (€3 p&p + VAT £8.70 = £66.70)

YOUR OPPORTUNITY TO
BUY THIS SUPERB
DMM AT THIS PRICE
FOR A LIMITED
PERIOD ONLY.

‘FULLY GUARANTEEC
FOR 2 YEARS

METAL CASE

‘EX STOCK DELIVERY

THE ULTIMATE IN PERFORMANCE —
MEASURES RESISTANCE TO 0.01 OHMS,
VOLTAGE TO 100 MICROVOLTS, CURRENT
TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES

3% digits 0.56” high LED for easy reading
100uV, 1u A, 0.0152 resolution

High input impedance 10 Megohm

High accuracy achieved with precision resistors,
not unstable trimpots

L Input overload protected to 1000V (except
200mV scale to 600V}

Auto zeroing, autopolarity

Mains (with adaptors not supplied) or battery
operation-built-in charging circuitry for NiCads
Overrange indication

Hi Low power ohms, Lo for resistors in circuit,
Hi for diodes

SPECIFICATIONS:

DC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1% # 1 digit, Resolution .1mV
QOverload protection 1,000 volts max
AC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1.5% % 2 digits, Resolution .1mV
Overload protection 1000V max, 200mV scale 600V
DC Current Range 2mA, 20mA, 200mA, 2amp.
Accuracy 1% t 1 digit, Resolution 1 Microamp
Overload protection — 2 amp fuse and diodes
AC Current Range 2mA, 20mA, 200mA, 2 amp
Accuracy 1.5% #+ 2 digits, Resolution 1 Microamp
Overload protection — 2 amp fuse and diodes
Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
Accuracy 1% #* 1 digit, Resolution .01 ohms
Environmental Temp coefficient 0 'to 30 C + .025% C
Operating Temp 0" to 50" C Storage — 20 "to v0“ C
General Maing adaptor: 6 - 9 Volts @ 200mA {not supplied)
4C size batteries {not supplied)
Size 8% x 5% x 2% Weight 2% Ibs.

P e e e = = = — — —

To: Maclin-Zand Electronics Ltd

I 1st Floor, Unit 10. East Block |

I 38 Mount Pleasant, London WC1X OAP I

I Please send me - DMM M 12008

1 @€£66.70inc. p&p + VAT (overseas £60) I

' I enclose cheque / PO/ Bank Draft for £ |

l Name |

I Address 1BLOCK
LETTERS
PLEASE)

Also available from X ECLIEeHY Sole UK Distributor

retail shop;

J—
Audio Electronics, M E
301 Edgware Road =~ ———i

London, W.2 Maclin-Zand Electronics Ltd
g 21 30 38 Mount Pleasant,London WC1XOAP

Tel. 01-837 1165
ON Zand  Telex. 8953084 MACLING
WW — 111 FOR FURTHER DETAILS
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MICRODIGITAL1980

Applell plus

Apple Il Plus will change the way you
think about computers. That's because it [s
specilically designed to handle the day to
day activities of education, business,
financial planntng, scientific calculation
and entertainment.

* APPLESOFT
A tast, extended 10K BASIC with 9-digit
pyecnslon and graphics extensions
HIGH RESOLUT!ON GRAPHICS
On a matnx of 280 x 192 individually
addressable points.
* AUTO-START ROM
With power on boot of applications
programs, reset protection and improved
screen edit ting
INTERNAL MEMORY EXPANSION TO
64K BYTES
For big system performance at a low cost
* EIGHT EXPANSION SLOTS
To let the system grow with your needs

Nett V.AT
69500 104.25 799.25

Total
Apple II Plus,
16K RAM

APPLE PASCAL
Apple Pascal is the new extension to
microcomputer power

Pascal Incorporating UCSD PASCAL TM,
olfers extended features in a complete
interactive package employing todays
most sophisticated structured
programming language It provides
advanced capabilities that boost
performance and cut development time for
large business, scientific and educational
programsy
This software package provides the most
powerlul set ol tools yet available lof the
microcomputer programmer
APPLE Pascal Nett VAT Total
System 22900 4485 34385
FLOPPY DISCS
Gives your system immediate access to
large quantities of data The subsystem
consists of an intelligent interface card, a
powertul Disk Operating System and one
or two mini-floppy drives

Nett V.AT Total

Floppy disk

Subsystem...... 34900 5235 401 35
Second disk drive

and connecting

cable ....29900 4485 34385

Parallel Printer Interface Card

Allows you to connect almost any popular
printer to your apple, A BASIC program
can produce hard.copy output as easily as
it prints to the TV monitor screen.
Command interpretation and printer
control detaiis are handled by the
firmware built into the catd, to eliminate
user programming requirements

Parallel Printer|

Interface Card} Nett VAT Total

104.00 15.60 11960

Com munications Interface Card

Allows your Apple to “talk” {through a
modem) with other computers and
terminals over ordinary telephone and
load programs over the phone, send
messages to remote terminals or access
your office computer from the comiort of
your home.

Nett V.A.T. Total
19.50 14950

Communications

Interface Card .. 130.00

Nascom 2

Microprocessor

Z80A 8 bit CPU. This will run at 4 MHz
but is selectable between 1/2/4/ MHz.
Hardware

12" x 8" Card

All bus lines are to the Nasbus
specifications

All bus lines are full bufiered

Memory

On.board, addressable memory:

2K Monitor — Nas.sys 1

1K Video RAM (MK4118)

1K Work space/User RAM {(MK4118)
8K Microsoft Basic

(MK3600 ROM)

BK Static RAM/2708 EPROM

Keyboard

New expanded 57. Key Licon solid state
keyboard especially built for Nascom.
Uses standard Nascom, monitor
controlled, decoding.

TV

The T.V. Peak to peak video signal can
drive a monitor directly and is also fed to
the on-board modulator to drive the
domestic T.V

170

On-board UART (Int. 6402} which

provides serial handling for the on-board
cassette interface or the RS 232/20mA
teletype interface. The cassette interface is
Kansas City standard at either 1200 or
300 baud This is a link operation on the
Nascom-2

PIO 1
There is also a totally uncommitted PIO
(MK3881) giving 16, programmable, [/0

lines

Character Generator

The 1K video RAM drives a 2K ROM
character generator providing tHe
standard ASCII Character set with some
additions, 128 characters in all. There is a
second 2K ROM socket for an on-board
graphics package which is software
selectable

Nett V.AT.  Total

Nascom-2 in kit
form 295.00 44.25 33928
Power Supply 24.50 368 2818
Graphics ROM. . 15.00 225 17.25

Superboard II

The sensational single board computer tzom
Ohio Scientilic Superboard comes tully
assembled and tested On board s a 6502
microprocessor, 4K RAM (expandable, on
board to 8K), 8K Microsoit BASIC in ROM,
CUTS cassette interiace. {ull ASCII
keyboard Superboard interfaces with a
video monitor or domestic television (via

U HF Modulatorland provides a 24 x 24
display with Upper/Lower case and a wide
range ol graphics/gaming characters

Supetboard comes complete with
documentation and sample software on
cassette

Ex-Stock

Nett VAT  Total
Superboard Il .. 18800 2820 216.20
UHF Modulator 250 038 288

NEW
OW PRICES

Video Genie

A third generation personal computer
system, the video genie is a powerful
microcomputer upwardly compatible with
the Tandy TRS-80. TM

Central Processor

The system uses the powerful and popular
Z80 processor A system reset button is
mounted at the rear of the console. Power
down is NOT required should the system
crash

Video Display

16 lines of 32 (2 pages)} or 64 characters,
switch selectable. Full software cursor
control

Composite video output fo a domestic
television.

Memory
RAM — 1KScreen Ram
16K User RAM

ROM — 12K Extended Level Il Basic
interpreter, system monitor
Completely compatible with
TRS.80TM Level Il BASIC.

Cassette

Integral 500 b.p.s. cassetie deck eliminates
tape loading errors

Additional interlace lor second (external)
cassette deck Manual overide of cassette
deck and tape counter cures problems
normally associated with this storage
medium

Basic

An extended Level Il Basic. compatible with
TRS-80 level Il Basic TM

Features line editing, formatted printing,
multi-dimensional arrays, AUTO Line
numbering, Program tracing

A huge range of software, on cassette is
already available

Peripherals

Full ASCII keyboard with 10 key rollover
eliminates keyboard bounce Expansion
connector provides a parallel 170 Port for
printer

VAT Total
5543 425.00

Nett

Video Genie 369.57

sy

Sharp

SHARP MZ.80K

*© Z2-80 based CPU.
* 4X Byte monitor in ROM.
* Internal memory capacity {rom 4 to 48K

RAM.

* 14K Extended BASIC.

" 10 in video display, 40 chars. of 24
lines.

* 80 x 50 bit mapped granhics.

* Extensive character set with upper, lower
case, graphics etc.

* Full 79 Key Keyboard.

* Built in music synthesizer with 3 octaves.
* Fastreliable cassette unit with tape
counter 1200 b.p.s.

* Wide variety ofisystem software on
cassette.

° 50 pin bus connector lor system
expansion

A complete personal computer system for
the microcomputer user, at an economic
price. The Sharp comes com plete with all
necessary peripherals, sample software
and excellent documentation — giving the
user a personal system of unmatched
flexibility and ease of use. At the heart of
the machine is the Z-80 CPU — widely
accepted as the most powerful 8.bit CPU
on the market. A 4K byte system monitor
controls system operation. From 4 to 48K
of RAM can be resident on board; enough
room for the most demanding
applications.

An extensive graphics character set, plus 3
octave sound generator and fast cassette
unit hi-resolution video monitor
complement these basic facilities. It has the
ease of use and compactness of "black box™
computer combined with extensive
peripherals and facilities for expansion

Sharp Basicoccupies 14K of RAM: and
offers extended features above those of
normal microcomputer implementations;

Nett V.AT. Total
520.00 78.00 $98.00
540.00 81.00 621.00
620.00 93.00 713.00
640.00 96.00 736.00
740.00 111.00 851.00

Acorn —

This compact stand-alone micro-computer
is based on Eurocard modules, and
employs the highly popular 6502 MPU.
Take a lock at the tull specifications, and
see how Acorn meets your requirements.

The Acorn consists ol two single
Eurocards:

1. MPU card; 6502 microprocessor, 512 x
8 ACORN Monitor; 1K x 8 RAM; 15-way
170 with 128 bytes of RAM; 1 MHz
crystal; 5V regj sockets for 2K EPROM
and second RAM [/O chip

2. Keyboard card; 25 clu:k keys (16 hex, 9
control); 8 digit, 7 segment display. CUTS
standard crystal controlled tape interface
circuitry

Acorn Operating Manual

With Acorn, you'll receive an operating
manual that covers computing in full, from
first principles of binary arithmetic, to
efficient hex programming with the 6502
instruction set. The manual also includes a
listing of the monitor programs and the
instruction set, and other useful
tabulations; plus sample programs

Nett V.A.T Total
Kit .. 65.00 9.7574.75
Ready Bull' 75.00 11.25 86.25

Acorn Memory
A high quality fibre glass.through hole
plated. PCB with solder resist and
component identification, this eurocard
has provision for 8K of RAM (2114) and
8K of EPROM (2732).
Nett
. 95.00

V.AT. Total
8K RAM (Kit) . 14.25 109.25
ACORN V.D.U.

The Acorn V.D.U. Board connects to the
Acorn Computer Bus and contains
memory mapped character storage RAM
which is transparently written to or read
from, by the CP.U

An MC 6845 programmable controller 1.C.
Provides all the synchronisation signals to
drive a 625 line 50 fields per second
V.D.U. together with read addresses for the
character R. A M. Characters are then fed
to an SAA 5050 character generator IC
which produces the necessarysot patterns
lvosrlejale the characters to refresh the

The SAA 5050 produces Teletext standard
characters and has Red, Green and Blue
drive outputs giving coloured characters
or graphics.

Nett VAT Total

VDU Card(Kit) 8800 1320 101.20
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Bigger and better thanever!

Commodore

A complete Computer for the price of a
qood typewriter! With a library of over 200
programs in business, science, education
and entertainment.

Pet can store and retrieve data which
conventially occupies large storage
capacity, and solve numerical problems
traditionally tedious and time consuming.

Ease of Operation

The Commodore PET comes complete with
a built.in T.V. screen, and keyboard as
well as its full computer circuitry. It is
plugged into any 13 amp and no special
computer knowledge is needed for
running standard programs. Personal
programs can readily be written in the
BASIC computer language of PET which is
easily learned.

An Expandable System
Further expansion is a prime design
concept enabling PET to be made the heart
of a much larger system incorporating
printers, floppy discs etc., as and when
required.
Computers
PET 2001-8 — PET with integral cassetteand
calculator type keyboard. 8K bytes memory.
Nett VAT Total
550.00 82.50 632.50
PET 2001-16N — PET with 16K bytes
mergory and large keyboard. External
cassetlte optional.
VAT Total

el ALl
675.00 101.25 776.25

PET 2001.32N — PET with 32K bytes
memory and large keyboard. External
cassette optional.

Nett V.AT. Total

795.00 11925 914.25
Computhink Disk Units
400K Random
for BKPet ....... 795.00 119.25 914.25
400K Random for
NewPet2...... 840.00 126.00 966.00
800K Random for
New Pet2....... 995.00 149.251,144.25

yout

ne in
P claycard

Access/ Bat
Number o7
051-236 0707
. complete =
b thas orde?
form

I Please Send Me:

NAS Corner

Nett VAT Total
Nascom 1. 12500 1875 143.75
Nascom 2. ... 29500 4425 339.25
Power Supply. .. 24.50 368 2818
Nas-Sys . 25.00 3.75 2875
AAAAA 25.00 375 2875
Mini-
motherboard . 2.90 0.44 334
Motherboard 5.50 082 6.32
Bufferboard ....  35.00 525 4025
RAM Board (BK) 8500 1275 97.75
RAM Board (16K) 14000 2100 16100
RAM Board (32K) 200 00 300.00 230.00
1/0 Board . ... 35.00 5.25 4025
Tiny Basic . 2500 375 2875
Super Tiny Basic 25.00 3.75 2875
8K BASIC ROM 40.00 600 46.00
Relay Board bare
board and
manual)....... 1500 225 1725
Relay Board (kit} 4995 749 5744
Relay Board
{assembled) . 60 00 9.00 69.00
Medi
Microdigital are famous for their high
quality, low cost magnetic media.
Nett V.AT Total
C15 cassettes
(box of 101n
library cases) . 4.40 0.66 5.06
5'," Single
density, single
sided minifloppy 2.00 0.30 2.30

TL.
Programmer

A calculator designed for the computer user

* Quick accurate conversion between Octal.
decimat and hex
Calculations in all three number bases
Logicalfunctions AND. OR. EOR, SHIFT
Handles mixed numbet bases and
combined logical and anithmetic operations,
taking place automatically in user specified
order
Ex-Stock
Total
53.18

VAT
693

Nett

T.I. Programmer 46 25

Hi

Avoid an expensive mistake Microdigital
{hire) lets you evaluate a potential machine
atlow cost Both long and short term
charges, a wide range of machines, and the
backup service tor which we are tamous,
make this the finest hire service available in
the U K Contact Malcolm Helsby nu 051.
227 2535 for further details

25 Brunswick Street, Liverpool L2 OP]
Tel: 051.236 0707 (24 Hour Mail Order)
051.227 2535/6/7/8 (All other Depts.)

I Enclose:
Cheque/Postal Order No.
I Barclaycard No. Access No.
Name._
Address
I ____PostCode

All Prices Include Carriage

 § N E 5§ BN B B B N
WW — 016 FOR FURTHER DETAILS

Y

Mail orders to: MICRODIGITAL LIMITED, h
FREEPOST (No Stamp Required)
Liverpool L2 2AB.

The Mighty Microdigital

Edicmdiqiml are one of the largest and longest established Microcomputer firms in
urope

We sell a wide range of systems, backed up by support services that are second to
none

Our present retail outlet is at 25 Brunswick Street. Liverpool. Our well informed staff
are happy to demonstrate equipment, provide technical help, or just chat.
Microdigital {(mail order) is the fastest, friendliest and most eflicient mail order service
available All orders {or an acknowledgement if the goods are tem porarily out of
stock) are despatched by return post. Telephone orders are welcome (24 hours a day)
and we even have a "'Freepost” service so you don’'t have to remember the stamp!
Microdigital Manutacturing is our hardware department. We carry out repairs and
servicing 1n-house rather than depending on the manufacturer. In addition we design
and manufacture our own peripheral boards for the systems we support. Custom
design services are also available

25 Brunswick Street, Liverpool L2 OPJ
Tel: 051.236 0707 (24 Hour Mail Order)
051.227 2535/6/7/8 (All other Depts.)

Microdigital (Software) 1s responsible for the
development of commercial, high quality, computer
programs We can advise on the suitability of an
existing package, modify the package, or wrile a
completely new system to the customers
specification

Micreditial (Hire) provides a service for potential
customers — the capabilitities of a particular
machine can be evaluated without a substantial
capital investment

All in all we try and provide the most com petent
service 1n the Microcomputer industry

The Microcomputer shop providing a
completeservicefromasinglechiptoadata
processing installation

Opening hours 9.5 30 Mondays to Saturday
Friendly, expert staif always on hand.

Our new, glossy, 16 page brochureisnow
thetalkof theindustry! — Send for your free
copy today

MICRODIGI TR
h o &I)GI TAL

Microdigital Software Announce

5 packages which are:

General Ledger . £235.00
Purchase Ledger. £295.00
Sales Ledger. ... £295.00
Stock Control £200.00
Payroll . £360.00

These packages are now available, demonstrations on request
Ring 051.227 2535 and ask for Graham Jones (Software Manager)

These are fully tested systems which run on the Apple/ITT 2020 with one or two disc
drives

The Stock Control package can handle up to 1250 stock items and uses two disc
drives

Liverpool Software Gazette

Britain's very first journal for Micro Software. Review,
tutorials, news ... PET, Apple columns, keep yourself ,
informed with the latest trends in Microcomputing.

, Please
, subscribe
the next
12 issues of
“Liverpool
Software Gazette”

I enclose cheque/

PO for £6.00

, Access No _

' Barclaycard No

Name

,V Organisation -
Address
Post Code

/ Mail to: Microdigital Ltd. FREEPOST
WW (No Stamp Required), Liverpool L2 2AB.

L_-}-
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If QUAD amplifiers
are so perfect,

why does it still
sound better
in the concert hall?

In real life, the sounds from all the instruments
and sometimes parts thereof are independently
radiated and so are not ‘phase locked’ together nor
are they subjected to common eigentones.

These mutually incoherent wavefronts are
subjected to tiny but important reflections at the pinna
and finally end up as just two channels representing
the pressure at the two ear drums. It is not possible to
achieve this transfer accurately by means of
loud-speakers or headphones however good these
components may be.

Nevertheless with good amplifiers and
loudspeakers (and on those occasions when the
people at the recording and transmitting end get it
right) a musical experience can be achieved which is
extremely satisfying and one of the greatest pleasures
of our time.

For further details on the fullrange of QUAD
products write to: The Acoustical Manufacturing
Co. Ltd., Huntingdon, Cambs. PE18 TDB.

Tel: (0480) 52561.

QUAD

for the closest approach
tothe original sound
QUAD is a registered Trade Mark

&

1879

WW — 092 FOR FURTHER DETAILS



We wouldn’t knock our rivals.

After all, it was they who inspired us to design and
manufacture our own power loudspeakers . . . because of the
frustration we experienced when trying to obtain power
joudspeaker components for our enclosures. Nobody could
consistently supply components to the exacting HH standards
of quality, power and performance - at any price.

So, our designers started from a clean drawing board
and were prepared to defy convention in the construction of a
superiorpower loudspeaker. Our powerful
computer calculated optimum cone

Power to the Performer.

HH Acoustics Limited, Viking Way, Bar Hill, Cambridge CB3 8EL. Telephone: (0954) 81140. Telex: 817515 HH Elec G.

profiles, whilst our scientists pushed
back the frontiers of adhesives
technology to develop new
construction methods. Then we
tested them relentlessly and did our
best to destroy these new products (that was the hardest part.

Now this range of superior power loudspeakers,
crossover networks, “bullet” radiators, compression drivers and
horns can be purchased at sensible prices from HH dealers.

In their new and convenient packs you will also find an
applications book, full of useful hints.

Send for our brochure, so you can convince yourself
why our components are superior,
by following our logical
scientific arguments.
Then you’li realise why
we never need to
knock our “rivals”.

HH Acoustics.

WW — 064 FOR FURTHER DETAILS
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Carston Electro

specialists in second user test
and measuring instruments

Acoustic

BRUEL & KJAER

2203 Precision sound level meter
1613 Octave filter set couples
directly 10 2203 & 2204

CEL

112 LEQ meter digital readout
Amplifiers

MICRO MOVEMENTS
M1270 DC Amplifier 15mV-150V
2 and 10 channel rack systems
available. Per channel.
Attenuators

MARCON! SANDERS
6533 VSWR Indicator. Batt/Mains
STC K

74600 3 decade units. 0-100dB
atten, in steps of 0.1dB 750
impedance

Bridges

CINTEL

277 Measures iron core inductances
-0,01H-1000H {with a Q value not
less than 2}

DAWE

2108 Decade Capacitance box
0.1uF-1mF 0.1 uf step
MARCONI

‘TF1313 Measures C/L/R with an.
accuracy better than = 0.25%
TF1245 'Q’ meter. Freq. range 1kHz-
300MHz using external osc.
WAYNE KERR

B221. Pius low impedance adaptor
0221. Measures L/C/R

Prices
from £

250

175

130

425

26

B641. Measures L/C/R/G Accuracy
of 0.1%

Q801. Y parameter test set. Plus
transistor adaptor unit

Cable Test Equipment
MARCONI

TF2333 Transmission Test set
HEWLETT PACKARD
3556A. For psophometric
measureéments from 20 Hz-20kHz,
0.1mV-30V input level

NEC

TTS-378. Noise, level and VU
measurement. Sensitivity *80dBm
up to + 20dBm

STC

74216A Noise Generator CCITT
74261A Psophometer CCITT

WANDEL u. GOLTERMANN
DLM-1. Send/receive system for
measuring phase jitter random nolse
and frequency shift on data
transmission lines

LDS-2. 200Hz-600kHz sender for
measuring group delay and
attenuation variations

LDEF-2. Fllters for DLM unit
Counter Timers
HEWLETT PACKARD
5300A/5303B DC-520 MHz 6 digits
5300A_Display Module. 6 Digits.

3x 107

5300B Display Module. 8 Digits.
2x1

Prices
from £

450

230

575

475

275

240
475

1500

o Prices
5303A DC-50 MHz. 100mV sens. from £
Time interval. Period. Ratio.

Totalise. 75
53038 DC-520 MHz. {Plug-on)

125mV sens. 500 120
5308A 0-75 MHz. Universal Module.

50mV sens. IMQ . 100
5267A Time Interval Plug-in 10ns 120
MARCON!

TF2414A DC-40MHz 7 digits 120
TF2416/8 DC-50MHz. 7 Digits.

10mV sens. Stab: 1x 10’/day. BCD

Q/P. 180
TF2416/2 As for 2416/8 without

BCD. O/P 150
RACAL

835. DC-15 MHz 6 digits

Time interval/Period/Ratio 100
9024 10 Hz-600 MHz 7 + 1 digits 250
9835 DC-15 MHz 6 digits 100
9837 DC-80 MHz 6 digits 130
S.E. LABORATORIES

SM202 DC-150MHz. 8 Digits.

50Mv.A B,C, Input. Time Interval

and Totalise 220
Data Loggers b
SOLARTRON

3240/3301 Data Transfer Unit and c
100 Channel Scanner with the g8
following Maln Units: ‘i; a
3205 Universal Interface g 3
3210 Digital Clock P
3211 Controlier Og
3115 Scan Controller § e
3238 Power Supply - 0
3221°* Drive for Facit 4070 {ASC 11}

3220" Drive for Clary Printer

*Fitted as required o

WW — 061 FOR FURTHER DETAILS

nics

3209 Manual Entry Keyboard

3213 Push Button Display for Time
or Measured Value of Selected
Channel

3305 10 Channel I/P Card (Quantity
as required} Price per 10 Channels
FACIT

4070 Tape punch (ASC 11}
CLARY

35/3220/3264 10 columns, 2%
wide paper.0.55 print cycle.
Interface for 3240 only
Distortion Systems
RADFORD

DMS2 10 Hz-100 KHz meter

LD02 10 Hz-100 KHz Oscillator
Function Generators
ADVANCE

J4. 10 Hz-100 kHz. 10V r.m.s.
output Sine/Square Wave
HEWLETT PACKARD
3310 0.0005 Hz-5 MHz. Multi-Mode.
10V/509 sine, square, triangular
INTER-STATE
ELECTRONICS

F51A Multi-Mode. + and - offset:
0.0005 Hz to 10 MHz. 10/15V/50Q
F55A Muiti-Mode, 0.0005 Hz-10
MHz. 10V/509. Ext. VGC. Burst
Q/P up to 100k bursts/sec
PHILIPS

PM5127. 0.1 Hz-1 MHz. Sine/
Square/ Triangular /Pulse outputs.
External sweep facility 30Vp. p max
output

Logic Analysers
HEWLETT PACKARD
1601L Logic state analyser

12 channel display

Mains Monitors

AMPROBE

LAV3X. Mains voltage recorder
RUSTRAK

288 + CT Clamp-on AC recording
ammeter

Modulation Meters
AIRMEC

210 1-300 MHz, AM/FM

409 3-1500 MHz. AM/FM
MARCONI

TF2300A 1-1000 MHz. AM/FM
Multimeters-
Analogue

AVO

8MKIIl AC/DC V.AC/DC Amps.
OHMS

Oscilloscopes
ADVANCE

0S1000A DC-20 MHz. dual trace
DYNAMCO

D7100. DC-30 MHz. 2 channel
delayed timebase. Sensitivity 10 mV

HEWLETT PACKARD
1703A Storage 1000Div/ms.

DC-35 MHz. Dual trace Mains/Ext
DC

17078/020 DC-75 MHz. Dual trace.
Dual Time Base.

17078 /012 As 1707B/020 with
Internal Battery fitted

181A Storage 1000Div/ms

DC-100 MHz Main frame only
PHILIPS

PM3226. DC-15 MHz. dual trace.
2mV sensitivity

PM3233. DC-10 MHz. true dual
beam 2mV sensitivity

PM3410. DC-1GHz. Sampling
oscilloscope

TEKTRONIX

535A/1A1. DC-15 MHz. dual trace
SmV sensitivity. Defayed timebase
556/1A1. True dual beam.

DC-50 MHz. Can dispiay 2 separate
signals at different sweep rates.
Includes trolley

545A/1A1. DC-30 MHz. dual trace.
Delayed timebase

WIRELESS WORLD, MARCH 1980

Prices
from £

120

180

80

160
160 -

175

250

325

250

70

150
295

310

375

1200

700

650

426

250

700

275
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685A/82. DC-80 MHz. dual trace
10 mV sensitivity

547/1A1. DC-50 MHz: dual trace
D78

647/1A4. DC-50 MHz. four trace
D78

7704A DC-200 MHz. CRT Readout.
Mainframe for 4 Plug-in

TELEQUIPMENT
D53. DC-15 MHz. dual trace
10mV sensitivity
D53A. DC-25 MHz. dual trace.
10mV sensitivity with C-2 plug-in
DC-15 MHz with JD plug-in

: D34 DC-15 MHz dual trace
Batt/Mains Portable

Oscilloscope Plug-ins
TEKTRONIX

Type R. Transistor R.T. tester. Pulse
rate 120 pulses/sec. R.T. Less than
5 mus

- Type L. DC-20 MHz. 5mV sensltivity
fast rise time amplifier

Type G. Differential amplifier. 100:1
CMR DC-20 MHz. 50 mV sensitivity
Plug-ins for 500 series

1A1 dual trace Plug-in DC-50 MHz
1A2 dual trace Plug-in DC-50 MHz
1A4 four trace Plug-in DC-50 MHz
1A5 Differential Plug-in

|2 Differentlal Plug-in

-81 Adaptor Plug-in 1A Series to 580
Series

TELEQUIPMENT

-DM64 Storage 250 Divs/ms.
‘DC-10 MHz Dual trace.
D67 DC-25 MHz. Dual trace. Dual
Time Base. TV sync.
sD75 DC-50 MHz. Dual trace. Dual
Time Base.
D83 DC-50 MHz. Dual trace. Large
6% CRT. Dual Time Base
Oscilloscopes {storage)
TEKTRONIX

549/1A1. DC-30 MHz. 5mV
sensitivity. Dual trace. Storage
scope, Writing speed: Scm/us with
enhancement. Includes trolley
564/3A74/3B4. DC-2MHz, four
channel. 20 mV sensitivity. Writing
speed up to 500cm/ms
564B/3A6/2867. DC-10 MHz. Dual
trace 10mV sensitlvity, split screen
storage oscilloscope

Phase Meter

DRANETZ

301A 5 Hz-500 kHz. Z In 100kS2.
Accuracy +1° to +2°. Analogue
o/pP

Prices
from £

625
525
625

1200

250

180
375
175
140

650

675

750

Power Meters

MARCONI SAUNDERS
6460 10 MHz-40 GHz {Depending on
Head)

6420 10 MHz-12.4 GHz 10mw

6421 10 MHz-12.4 GHz 100mw

6422 10 MH2z-12.4 GHz 1mw

6428 26.5-40 GHz 10mw

Power Supplies

APT

TCU250. 0-50V, 0-2A. Current limit
KSM

MV601. 0-60V, 1A. Constant voltage
or current

ROBAND

T101. 50V. 1A. Variable
SOLARTRON

As 751. 50V. 1A. Variable

STARTRONIC
117, 20V. 0.5A. Variable twin

Puise Generators
DB ELECTRONICS

150. I.C. pulse generator

EH RESEARCH

1200. 100 Hz-10 MHz 20V /505

RT Ins

122. 1 KHz-200 MHz 5V /50§

RT 12ns

139{L). 10Hz-50 MHz 10V /508

RT bns

1221. Timing Unit 6 Channel

0-10 MHz 5V /509 RT 8ns

G710. 5V/502 30 Hz-50 MHz RT 5ns
132AL. 50V /5002 5 Hz-3 MHz

RT 12ns

HEWLETT PACKARD

214A 100V /5082. Double pulse O/P.
W50ns-10ms. 10 Hz-1 MHz. 15ns RT

PHILIPS

PM5705. 0.1 Hz-10 MHz. Typical RT
6ns Output 1-15V

PM5776 3v/5022. 1 Hz-100 Mz.
Rise/fall Times less than 1ns.
Recorders and Signal
Conditioning Equipment
AMPEX

PR2200 Instrumentation Recorder
up to 16 channels. FM/DR. Record
replay all speeds. 1"’ tape FM/DR
I.R.I.G. DC-40 kHz FM. 100 Hz-
300 kHz DR

BRUNOC WOELKE

ME102B. Wow and flutter meter
ME102C. Wow and flutter meter
BRUEL & KJAER

2305B Bench type. Mains operated.
Log recording of AC: 2 Hz-200 kHz
and DC.50 or 100mm paper width.

%

15

350

225

275

6500

750

CHESSEL

3018 3 Pen Potentiometric. 1cm/s-
1cm/6min. Ranges 25mV/10mV.
12V DC power supply required.
FERROGRAPH

RTS2. Recorder test set, Wow and
flutter etc.

HEWLETT PACKARD
680M. 5 inch. Stripchart Single Pen
5mV-120V I/P 20cm/min 2.5 cm/Hr
RACAL

Store 4. Uses 1/4 inch magnetic
tape. Will record 4 F.M. channels
Operates at 7 different speeds.
SMITHS INDUSTRIES
RE501.20 Single Pen 10mV-10V
FSD. Battery Operated XY and Strip
Chart

RES41.20 Single Pen. 0.5mV-100V
FSD. 3-60cm/min and hour
RES71.20 2 Pen.200uV-100V FSD.
8" Chart. 3-60cm/min and hour

SOUTHERN INSTRUMENTS

10-100. 6 channel U.V. 5-1000
mm/sec

M1330. 10 channel U.V. 5-2500
mm/sec

Selection of Galvonormeters
available at £15.00 each
YOKOGAWA

3046. 10 inch Chart Single Pen. 0.5
mV-100 VI/P2.60cm/min and/hr
3047. 2 Pen Version of 3046

Signal Sources and
Generators

ADVANCE
638. FM/AM 5-200 MHz

HEWLETT PACKARD
200CD. 5 Hz-600 kHz O/P 10V RMS
204D 5 Hz-1.2 MHz. 600£2. 80dB att.
O/P 5V RMS

204D/001 As for 204D (Battery
operated)

608E. 10-480 MHz AM

618C. 3.8-7.6 GHz FM

MARCONI

TF731. FM Deviation Meter
4-1024 MHz

TF801/D1. 10-470 MHz AM. FM.
TF995A /2. 1.5-220 MHz AM. FM.:
TF3958/5. 2-220 MHz AM. FM." |
TF2005A. Two tone 20 Hz-20 KHz
PHILIPS

PM5326. 100 kHz-125 MHz. Digital
display of frequency. AM. FM.
Sweep facility for |.F. measurements
PM6456. FM Stereo generator.

RF output 100 MH2z

Carston

Carston Electronics Limited
Shirley House, 27 Camden Road, London NW19NR . Telex:23920

Contact David Kennedy

or Noel Jennings

01267 5311/2

WW—062 FOR FURTHER DETAILS

Prices
from £

250

275

1950

625

250

325

425

130

150

175
410
1600

350
475
200

525

ROHDE & SCHWARZ
SWOB 11. 0.5-1200 MHz. 5002

SCHAFFNER

- NSG101 Mains Interference

Simulator. Superimposes Pulses on
mains for testing immunity of
equipment to interference. Pulse

amplitude: £800V. Rise Time 0.25us.

Width 50 & 200us
NSG330 Ignition Interference
Attachment

TEXSCAN

9900. 10-300 MHz. Sweep generator
with CRT display

Spectrum Analysers
NELSON ROSS

011. DC-20 kHz. 80dB dynamic
range. Dispersion: 100 Hz-6 kHz
022. DC-100 kHz. Dynamic range
60dB fits into various 500 series
CRO's

TEKTRGNIX

3L5. Plug-in unit fits into various
5008 series CRO’s. 50 Hz-1 MHz.
Greater than 60dB dynamic range
1L20. Plug-in fits various 500 series
CRO’s 10 MH2z-4.2 GHz. 40dB
dynamic range

Sweep Generators
HEWLETT PACKARD
86908 Mainframe. Int/Ext AM. Ext
FM

86938/100 3.7-8.3 GHz.5mW. PIN
levelled ‘N’ connectors
8699B8/100 0. :-4 GHz.6mW. (20mW
to 2 GHz). PIN levelled. ‘N’
connectors

T.V. Test Equipment
PHILIPS

PM5508B Patiern Generator. 625
lines PAL. UK Systems
Vibration

DAWE

1461, CVIM} Portable Vibration
Analyser Kit
Voltmeters-Analogue
BRADLEY

CT471C. AC/DC/Q/current
multimeter and RF

HEWLETT PACKARD
427A. AC/DC/GQ multimeter
3406A. 10 kHz-1.2 GHz
LINSTEAD

M2B. DC/AC 10 Hz-500 kHz
MARCONI

TF2603. AC voltmeter to 1.5 GHz
PHILIPS

PM24548 1mV-300V. 10 Hz-12 MHz
Zin 19M$. DC O/P.
Voltmeters-Digital
FARNELL

DM1318. 1993 FSD AC/DC/SQ/
Current/ Temperature

FLUKE

8000A 1999 FSO.
AC/DC/OHMS/Current
HEWLETT PACKARD
34740A /34702A 9999
FSD.AC/DC/OHMS
SOLARTRON

LM1420.2. 2300 FSD DC only 0.05%
LM1420.2BA. 2300 FSD AC .
True RMS/DC

A200.19999 FSD DC only
A203.19993 FSD AC/DC/Q.
Sensitivity: (1uV DC, 10uV AC,
100m$ resistance}

A205.19993 FSD AC/DC/$
A243. 119999 FSD AC/DC/4.
Sensitivity: {14V DC, 104V AC,
10m{? resistance}

7045.19939 Auto AC/DC/Q
7050.99999 Auto AC/DC/9Q
Wave Analysers

HEWLETT PACKARD
302A. 20 Hz-50 kHz 75dB range
MARCONI

TF2330 20 Hz-50 kHz. Selective
Range # 3.5 to 80Hz. Dynamic

. range 75dB.

WAYNE KERR
A321 20 Hz-20 KHz Sens 7508

Redundant
Test Equipment

1

Prices
from £
850

150

475

1000

115

180

110
160

375

Why not turn your under-utilized
test equipment into cash? Ring
us and we'll make you an offer.

VAT charged at Standard Rate
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Hameg the name for quality, performanee and
value in OSCILLOSCOPES. Advaneced design
optimising the use of both integrated eirecuits and
discrete eomponents ensures reliability.

Just a glanece at the specifieation ehart will
make you want to know more.

HM 307 Single Trace DC-10 MHz, 5 mV/cm

Plus built in Component Tester £149
HM 312 Dual Trace DC-20 MHz, 5 mV/cm

Sweep Speeds 40 ns - 0.2s/cm 8 x 10 cm

Display £250
HM 412 Dual Trace DC-20 MHz, 2mV/cm

Sweep Speeds 40 ns - 2 s/cm and Sweep

Delay £350
HM 512 Dual Trace DC-50 MHz, 5 mV/cm

Sweep Speeds 20 ns - 5 s/cm plus Sweep

Delay £580
HM 812 Dual Trace DC - 50 MHz, 5 mV/cm

20 ns - 5 s/cm, Sweep Delay and Storage £1325

We may be a new name to you, but each instru-
ment is backed by over 21 years experience in
oscilloseopes.

Distributed by
Electronic Brokers
49/53 Pancras Road
London NW1 2QB
Tel. 01-837 7781

WW — 041 FOR FURTHER DETAILS
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PRINTED CIRCUIT DRILLS

Miniature 12V 0C drids designed
_ for drithng pe's.
Small deitt Order 88 BW03D
price £6.75
Large drill: Order as BWO02C
- price £1063

CONDUCTIVE PAINT
Repaif peb’s, cat gdermisters, €lC.. with

this siver paint. Phial contains 3gm.
Order as FYT2P Price £2.12.

[+ 1m0 974
ELECTRET MICROPHONES

Super quakty genuine electret microphones operating
on 15V battery {HP1-type! supplied.
ith miniature jack plugs-

dard jack plug-

ctionat 50052 with standard jack pig-
Qrder as Y350 Price £9.45
\ylidneuiona\ 50052150k dual with standard fack
plug \picwredl.
Qrder a8 WFIAM Prce £16.77

DEMM‘:NH\SER

Tape head demagneuser with curved probe \dea for
cassette 1ape neads. Cures fyss due 10 permanenl\v
magne\ised nheads. Amannhd fow price.

Order as FO52

P TURNTABLES
Autochanger complete
with stereo ceramic
cariridge and ceuit 10
make 3 complete low cost record
playes \deal for the young POP fan.
Qrder as XO0OA Price £18.48
Smg\e—plav nm-gnve wrntable with stereo ceramic
cartndge.
Qrder as XB23A Prce 2348
Single plaY pendrve wroable * shaped lone arm.
QOrder as XB25C Price £30.

MEPLI

ANTISTATIC MAT & GUN

Turntable mat Temoves static from discs while they are
playing.

Qrder as LX10L Price £.19

(Gun removes static charge from discs. After use dust n0
fonger cngs and may be easily brushed off.

Qrder as LXDAE Price £6.90

McKENZIE POWER SPEAKERS

High qualty, hgh power speakers.
17in, SOW BQ Order as xa79L
price £18.20

12in, 50W 1861 Qrder as %0808
Price £1820

12in. BOW 88 Qrder a8 Xa81C
Price £26.92

17in. BOW 1682 Qrder as X0820
price £26.82

15in, 150W 8 Qrder as X083
Price £56.00

1650, 150W 160 Order as X0BAF
price £56.00

L z: :
WIRING TOOLS
Miniature box jointed wiring plers with insutated
handles and return spring.
Qrder as BRGIA Price £4.52
Miniature hoxjointed sige-cutters with insutated handles.
(eturn SpING and precision cutting edges

Qrder as BRTOM Price £4.45
End-action wire SHippers, fully adjustable, insulated

handes.
Qrder as BRTEH Price £5.85

CAR AERIAL BOOSTER

High gain €1 aenal hooster {or long. medium, short and
VHF bands. Negative earth cars on'y. Very easy 10 fit
just plugs 1 plus one wire 10 + 12V- We have measured
gas of 2008 at SOMHz!

Drder s XK37S price £5.49

TRANSISTOR TESTER

NLC\HB\E (lansnsmr tester
measures dynamic gan, wdentrfies
unknown transistors. als0 ideat for
matching qransistors into paws.
Order as LHOSF brice £11.86

AMP KITS

Complete Kits of parts with
full instructions 10 make hift
amphfrers with exceflent
specifications.
AW amp kit: Qrder as LW3EP
price £3.83
oW amp kit: Order as Lwasa Price £13.13
50W amp Kit: Qrder as LW32K Price £14.89

MINIATURE VICE

Srnall modeliers vice in

1ough plastic with metal
ws. Clamps 10

bench. Jaws wdth 4lmm,

maximim opening 30mm.

Qrder as FY

price £2.45

cLocK MODULE

Module (eQUIES
onty transformer
and two push
switches 10
opefate 44, 0.7in red LED display- Alarm and radio
outputs. Battery back-up when ‘mains fail. Steep and
gnooze timer. Seconds display. Just add speaker for
alarm tone. full detas on page 267 of our catalogue.
Order as XL14Q Price [ 3]

MODULAR
PATCNBUARD
Professiond! quafity 10210
pa\:hboald. Easty fitted
1ogether 10 (make larger
arrays. Size £3 x B3mm.
Rated SA &t 250V A
Qrder as YBOTH

Price £19.55

{Shorting Plug Qrder as
WOooA Prce 21 Yap

WEADPHONES

wigh quality stereo
headphone with large
padded headband and shder
volume contrals

Qrder as WF1a0

price £8.17

20,000 OHMIVOLT
MULTIMETER

A 20,000 ohwns pef voit
multimetes at an incredibly
fow price. OC ¥ ts 5, 28,
125, 500, 2,500, AC voits 10,
50, 250, 1,000 bC amps §
10 0.05mA. 010 250mA;
Resistance 010 50,0 t0
SN ohms, Qeciels —2010
7248, Complete with test
leads, batiery and
instruction leatiet.

Order as ¥ 88IE

price £14.88

MEGAPHONE

High quality megaphone with ditterental microphone.
ight HP11 natteries {not supplied). Shoulder

strap for porable pperation.

Qrder as ¥Q72pP Price £49.50

MULTIMETER & TRANSISTOR
TESTER

Superb high sensitivity mutimeter

101 tester in Dfe

\eads for transiste
and instruction \eatiet
Qrder as ¥887U Prce £39.30

QUICKTEST

A sale and quick way 0
connect 10 the -aiNs.

J’.

Al prices include VAT a
nd
apr;g packing, but if total u:;::afgde
Pri:::e add 30p handling charge.
e Es guaranteed until May 81h.
o . Export customers deduct 13%
export postage will be charged
extra at cost. ’

Please use order code

Al
It tems in stock at time of gaing to

press.
WW380

ELECTR Cc -
, ONIC SUPP
All mail to PO Box 3, Rayleigh, Es!ex S$S6 8LR. Tel LIES LIMITED
. Telephone: Southend {0702) 5
54155,

WW —
015 FOR FURTHER DETAILS

p: d 3 4 S , £SSex (c
Sh() 5 284 LOII on Road Westcll" on-yea ESS IOSd (1))} Onda

. Telephone: Southend (0702) 554000
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F its

Card- expandable
micro-processor ~ ~ <

Heaft of the KGM C700 is s -~ .

g T C700 series of

mekefint. Cord Sipailgy | programmable
a

== data terminals

memory up to 64K, il

Systems designers . . . computer manufac-
turers . .. please note! You can specify
C700 units with a keyboard choice, then
add extra capacity or interfaces via standard
Eurocards, The C700 concept means state-
of-the -art micro-processing, precisely tailored
to your needs — without a single design
problem, Ask us for details.
KGM Electronics Limited, Clock Tower Rd.,
! Isieworth, Middlesex TW7 6DU.
Tel: 01-568 0151, Telex: 934120

ELECTRONICS
GROULP

High performance 2
display

High definition scan coil and
dynamic focussing give
exceptionally clear display on
the 12" screen. A character
generator offers 80 x 24
characters in 10 to 48pt —
KGM designed to match the
display performance.

Keyboard choice = == =~

Specify a 128 character computer keyboard,
a selective format text editing keyboard, or
a separate plug-in numeric pad — all planned
for easy use,

WW — 090 FOR FURTHER DETAILS

SCOTCH STORAGE MODULE
THE MEMORY.SAFE.

When you entrust your records to a disk
storage and retrieval system, you need to be
sure that they're safe. And the best insurance
you can have is a Scotch Storage Module.

Because builtin to every Scotch Storage
Module is all the experience of magnetic
coating technology which is why 3M are
known as the Magnetic Media Specialists.
Like the unique ‘Crashguard’ binder
formulation, which protects you from dat:
checks, damaged disks and heads, down-
time and data loss.

Use the 3M Minicomputer Media Service
for all your media supply needs. You can
order from us direct, or from our network of
local distributors.

MINICOM
MEDIA M Find out more.

Phone or write to:
The Minicomputer Media Service,
3M Un{ted Kingdom Limited, FREEPOST, Bracknell,
B thdeu b crflcls ’ Berkshire, RG12 1BR. Te!: Bracknell (0344) 58502.

are trade marks.

WW — 075 FOR FURTHER DETAILS
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oM PHLPS fE

The PM 2517 has set the standard
and the pace in Europe for hand-held
digital multimeters - and still it remains
in a class of its own.

Remember, its many important
features include full four digits, so on
mains voltage readings, for example,
you might get 240.3 instead of the 240,
which a 3% digit meter would read.

Some other PM 2517 plus points:
@ LED or LCD display
@ True RMS readings of AC voltage and
current
@ Autoranging with manual override
@ Optional accessories include
temperature and data hold probes

Reader inquiry number 220

NO WAITING FOR THESE

OSC /LLOSCOPES

15

TOP PRODUCTS

The PM 3207 - Supei Scope - is a tough,
general purpose oscilloscope which offers
at a low price the quality and technology
you expect from Philips Test and Measuring
Instruments.

® |5 MHz dual trace

GREAT COUNTERS MYSTERY

Philips engineers have encountered the same
reaction from customers and competitors alike
when showing off the new microcomputer
_controlled PM 6667 (120 MHz) and PM 6668
(IGHz) frequency counters: ""How do they do it
for the price?”’. Here's a brief summary of what
the counters offer.

@ Reciprocal frequency counting (for higher
resolution without *_| cycle error)

@ Auto-triggering on all waveforms

Reader inquiry number 222

Test & Measuring
Instruments

PHILIPS

@ High contrast liquid crystal display
@ Self diagnostic routine

® High stability TCXD: 10-7/month
@ Battery option

WW — 089 FOR FURTHER DETAILS

@ Auto triggering from either channel with
adjustable level between peaks and TV
triggering

@ 5 m' sensitivity, Y and X (via A input)
@ B invert facility

Reader inquiry number 22}

Both these mnstruments are available off the shelf from the
Philips Electronic Instruments Department (see address
below) or from the following distributors. British Tungsram,
West Road, Tottenham, London N17 ORN. Tel: 01-808-4884.
Philips Service Centres (25 throughout the country). Tet:
01-686-0505 for the address of your nearest branch. Wessex
Electronics Ltd, i 14-116 North Street, Downend. Bristol BS16
SSE. Tel. (0272) 571404.

inquiry no

PM 2517 multimeter 220 [
PM 3207 oscilloscope 221 O
PM 6667/8 counter 222 [

=, Pye Unicam Ltd
) Philips Electtomic Instruments Dept .
York Street, Cambridge. England CBY 2PX

Tet Cambnidge (0223) 358866 Telex 817331

PHILIPS
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VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR

Tel: (04215) 62829

WIRELESS WORLD. MARCH 1980

Our 19” Card frame will house
your projects in a ‘professional’
manner. It is designed to take Eurocards
or Modules and offers facilities for
interconnection through 2 - part DIN 41612 or

direct edge connectors.
A full range of compatible items are available —
all selected from the established range of industrial
products — boards, accessories, cases etc.
Just send 40p. and we’ll send you our catalogue by
return — it’s got the lot!

WW — 038 FOR FURTHER DETAILS

Slim Jim

Dim. 1%’ x 2'2"' x 18%"
£12.15. PP 85p + VAT

19" Rack Mounting Type 13A/4SW/R £16.80. P&P £1 + VAT.

¢ wlig? m ' - I

<.
NEW! 10 sockets switched in sloping box

=

s
i

COMPLETE WITH 6FT. CABLE AND
13-AMP FUSED PLUG.

4 sockets 13A . £12.75
6 sockets 13A . £15.00
ﬂ.!n- 4 sockets 13A switched £14.45
o 6 sockets 13A switched £18.75
| + Post £1 + VAT

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS & PLUG
Send for details of complete range

PORTABLE MAINS DISTRIBUTION

-+ | T

Instant Trunking System for Wall or Bench Mounting

EPROM ERASER

Low cost ultra violet eprom erasing
lamp will erase up to 12 chips at
one time.

PRICE £95.00 + VAT

TR6 — 6 sockets switched £21.50

TR9 — 9 sockets switched £25.50
Plus P&P £2 + VAT

MAINS
ISOLATING UNIT
The Olson mains

isolating unit is an es-
sential bench item for
safety when testing and
repairing mains-
operated equipment.
The isolating trans-
former has an earthed
screen and is rated
250VA.

£38 + P&P £2 + VAT

OLSON ELECTRONICS LYD., FACTORY NO. 8, 5-7 LONG ST.. LONDON E2 8HJ
TEL. 01-739 2343

WW — 056 FOR FURTHER DETAILS




In future, recording the present

will be a thing of the past.

What's past is past. And said to be best forgotten.

But it's fundamental to the very existence of communications recording to be able to
replay a selected portion of tape to find out what was said by who, to whom . . . and when.
And ‘when' can be vital. . e

Equally vital, particularly in emergencies when every second counts, is the ability to "I e 3

’ L 550

obtain such replay access rapidly, precisely, automatically. With absolute certainty—and
without time-consuming multiple knob-twiddling aided by guesswork. N
Racal Recorders has recognized this need and produced TIMESEARCH —designed \

specifically for its ICR range of multi-channel communications recorders —and

providing just these facilities. And for providing
TIMESEARCH can generate a coded time reference signal of crystal accuracy and precise time signals

index it onto the tape. It can read and display that signal. It can search a tape at high every 10 seconds for

speed for a pre-selected time signal and automatically initiate replay at that time. recording onto magnetic

In communications recording, the future becomes the present; the present becomes  tape: the /nternationa/
the past. And when you need to recall the past with precision, you need TIMESEARCH.  Timing Unit.

Racal Recorders always on the right rack

Racal Recorders Limited, Hardley Industrial Estate, Hythe, Southampton, Hampshire, S04 6ZH, Telephone: 0703 843265. Telex: 47600
WW — 091 FOR FURTHER DETAILS

RACAL
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The MSI System 12 computer
combines the popular MSI 6800 pre
sor ... complete with 56K of memory ...
the MSI FD-8 QUAD floppy disk system,

and the new MSI HD-8/R 10 megabyre.

fixed/removable hard disk system in one
compact desk unit.

Ideal for business applications, the MS|
System 12 gives you a large capacity
hard disk for mass storage, and a floppy
disk system for program loading, back-
up, software updates and exchanges.
System 12 will use MSIDOS, SDOS or FLEX
operating systems. A variety of programs
is available including Multi-User BASIC
and a complete Management/Account-
ing paclage.

Complete with industry standard CRT
and high speed printer, the MSI System
12 is one of the most powerful micro-
computer systems available.

STRUMECH

PORTLAND HOUSE, COPPICE SIDE,
BROWNHILLS, WEST MIDLANDS.

WW — 084 FOR FURTHER DETAILS
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Guantum
Electronics

NEW PRODUCTS — NEW PRODUCTS

Our product range for the 80s is outlined but it is impossible to cover everything in such a
small space. For detailed information and a price list send a large SAE or a dollar bill.

PRE-AMP & POWER AMP KITS

The pre-amp is now available in kit form in versions to suit any cartridge and consists of the
module C1 (below) and the hardware kit HK 1. No soldering is involved and assembly takes
about 20 mins. There are six power amp kits, four mono and two stereo, from 45 to 260W
1o satisfy virtually every requirement. They use ready-built and tested p.c. boards to achieve
an ease of construction similar to module based kits at lower cost. There are also mains
supply kits to enable independent use of the pre-amp, which is normally powered via our
power amp. Similar equipment is also available ready-built from us or via our dealers.

P2 (stereo 45W per channel) kit
P4 (stereo 110W per channel) kit

C1 + HK1
Cimc + HK1

£68.70
£70.95

£87.28
£109.42

MOVING-COIL & PRE-AMP MODULES

C1(Cimc)

MC1

Previously restricted to trade and export, the C1 pre-amp module is now available separately
in 3 versions to match any cartridge. It has unbeatable specifications, caters for disc,
auxiliary and 2 or 3 head tape machines and requires only a rough supply of = 18 to 35V
d.c. The new moving coil pre-pre-amp achieves low thd, high overload. good r.f., rejection
and good noise performance without resorting 10 the expensive multiple transistor design.
Only tantalum capacitors and metal oxide resistors are used in the signal path and it can be
powered either via the Cl or by a battery. Hardware kits are available to build both types and
they are also available ready-built.

MC1 Module: £22.25

€1 Module: £49.50 Cimc £51.75

-
|
bod
|
=
3
>
3
51

i
i

POWER AMP MODULES AND SUPPLIES
The power amp modules are now also available to retail customers in a variety of powers and
formats up to 260W r.m.s. They use the same high performance circuitry as the kits above,
giving t.h.d. below .01% at 1kHz, but are capable of sustained high level use with excellent
reliability. There are power supplies for use with any one or two of these modules, all of
which use toroidal transformers, also available separately. The module illustrated is a
medium duty 150W r.m.s. type. the M 1508, which requires the MS3 supply.
M1508: £35.79 MS3: £26.28

Exports: We can deal efficiently with orders to any country. Please write with your specific
requirements for a quote by return. All equipment can be wired for 110V mains.

1A STAMFORD STREET, LEICESTER. Tel. 546198
OX DISCO, BOX 123 CLAYMONT, DE 19703, U.S.A. Tel, 1-302-798-7932
MINITELEPRODUCTOR, 80X 12035, $-750 12, UPPSALA 12, SWEDEN
L.A.B. (A.P.S.), VANDKUNSTEN 4, DK 1467, COPENHAGEN, DENMARK.




The Thinking Cap

Now you can measure, sort gnd check¥
capacitance in less time, with jmore accuracy.

The new 3001 Digital Capacitance Meter Is yet another
superb instrument from C.S C Designed specifically for
professional laboratories, test and production benches, it offers
outstanding accuracy with features and accessories to match
Allin a well designed, rugged unit for only £155*

As usual, we continued where everyone else left off. Behind
the 32 -digit LED display Is a unique Dual Threshold circuit that
gives an accuracy of 0.1% of the reading (0.5% In the two
highest ranges). Other features include nine overlapping ranges,
up 10 0.1999 F, with down to 1pF resolution, automatic over and
under-range indications, and the 3001 1sn't fooled by dielectric
absorption. Once the range Is selected, measurement 1s speedy

less than half a second!

Our back panel t as more facilities too. An easy interface for
remote display. sorting ar.d control accessories, and, to
eliminate battery problems an AC mains input

A great deal of thought has been put into the accessories
which include a production test fixture, a Limits Unit, a variety of
test cahles. and an extremely comprehensive manual covering
not only measurement on capacitors but also applications to
testing other types of components and even cables

The 3001 Digital Capacitance Meter. The only one
worth thinking about.

* price excluoing P&P and 15% VAT

Tomorrows tools for todays problems

CONTINENTAL SPECIALTIES CORPORATION

Name

C.S.C. (UK) Limited,

Dept 7FF, Unit 1 Shire Hill Industr:al Estate,
Saffron Walden, Essex CB11 3AQ
Tel: Saffron Walden (0799) 21682 Telex: 817477

Model 3001 D|g|tal Capacitance Meter|Unit price inc. P&P 15% VAT £179.97 Read

| enclose cheque/P.O. tor €

American Express card no
FOR IMMEDIATE ACTION
Telephone (0799) 21682 and give us your Barclaycard. Access, American
Express number and your order will be In the post immediately

C.S.C. (UK) Ltd., Dept 7FF, Shire Hill Industrial Estate Unit 1, Saftron Walden, Essex CBt1 3AQ

Qnty

Address

or debit my Barclaycard/Access/

exp. date
The CS.C. 24 hour, 5 day a week service tor FREE
catalogue
tick box
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Britain’s first

A complete personal computer -

for a third of the price of a /

bare board.

Also available ready
assembled for £9995

il
The Sinclair ZX80. W e ﬁ\\\\g

Until now, building your own computer could
easily cost around £300 -and still leave vou
with only a bare board for vour trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get cvervihing you need to build a
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
television: evervthing!

And yet the ZX80 really is a complecte,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do quite literally anything from playing chess
1o running a power statian.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves w hat
a good job vou've done. Connect it to your T’V
set...link it to an appropriate power source *
and ,\'ou're ready to go.

Your Z2X80 kit contains...

® Printed circunt board, with [C sockets tor
all ICs.

® Complete components set, including all
1Cs - all manufactured by sclcclcd world-
leading supplicrs.

® New rugped Sinclair keyboard, touch-
sensitive, wipe-clean.

® Rcady-moulded casc.

® l.cads and plugs for connection to any
portable cassctte recorder (to store
programs'and domestic TV toactas VDU .

® FREL course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V 1(;
nominal unregulated (available
separately - see coupon .

® Additional memory ¢xpansion board
plugs in to take up to 3K bytes extra
RAM chips. (Chips also available
see coupon.

Use a 600 mA a1 9 V DC nominal unregulated mains
adaptor. Available from Sinclair if desired see coupon

N

C‘l&w

Two unique and
valuable components of the
Sinclair ZX80.

TheSinclair ZX80is not just another personal

computer. Quite apart from its exceptionally

low price, the ZX80 nas two uniquely advanced

components: the Sinclair BASIC interpreter;

and the Sinclair teach-yourself BASIC manual.

The unique Sinclair BASIC interpreter...

offers remarkable programming advantages:

® Unique *one-touch’ key word entry: the ZX80
eliminates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, etc.) have their own
singie-key entry.

® Unique syntax check. Only lines with correct
svntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults onlv discovered when vou run them.

® Excellent string-handling capability - takes
up to 26 string variablcs of any length. All
strings can undergo all relational tests (e.g.
comparison). The Z.X80 also has string input-
10 request a line of text when necessary.
Strings do not need to be dimensioned.

® Up 1o 26 single dimension arrays.

® FOR/NEXT loops nested up 26.

® Integer names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomisc function, useful for games and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entrv of machine
code instructions, USR causes jump toa
user's machine language sub-routine.
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® High-resolution graphics
with 22 standard graphic symbols.

@ All characters printable in reverse under
program control.

..and the Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair interpreter
listed alongside mean little to you-don't worry.
I'hey’re all explained in the specially-written
96-page book free with every kit! The book
makes learning casy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming - from first principles to complex
programs. (Available separately - purchase
price refunded if you buy a ZX80 later.)

UHF TV modulator.
780-1 microprocessor - ncw, /
faster version of the famous
Z-80 microprocessor chip, Sockets for TV,
widely rccognised as the best casscite recorde
ever made. power supply.

SUPER
RAM\chips. ROM.

Clock.

Rugge
flush,

Sincla
keybo:
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including VAT.
Including post and
packing
Including all le
and components

Fewer.chips,

compact design,
volume production -
more power per pound!

The 7ZX80 owes its remarkable low
price to its remarkable design: the whole
system is packed onto fewer, newer, more A : y
powerful and advanced L.SI chips. A single AN \ "’//”////”//’”//////////[//
SUPER ROM, for instance, contains the N\

BASIC interpreter, the charagter set, operating
system, and monitor. And the X80 1K bvie
RAM is roughly equivalent to 4K bytes in a
conventional computer, because the 7,X80's
brilliant design packs the RAM so much

more tightly. (Key words, for instance, occupy
ust a single byte.

: .mlllll”/////////////////////////////////////

iy
My

To all that, add volume production - and I_-order Form I

vou've that rare thing: a price breakthrough
hat really isa brcak[ghmﬁgh_ : To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Remember: all prices shown include VAT, postage and packing. No hidden extras.
The Sinclair ZX80. Kit: £79.95. Pithchicand me-

Assembled: £99.95. Complete! ] 5 : Total
The ZX80 kit costs a mere £79.95. Can't I Quantity | [tem TR OLd

vait to have a ZX80 up and running? No . e - - -

yroblem! It's also available, ready assembled, l Sinclair ZX80 Personal Computer kit(s). Price

or only £99.95. includes 7.X80 BASIC manual, excludes mains

i i _ | adaptor. - - 79.95
m\;‘:ey[::rczgiz2?,?:;}l:foti;?fa$;l::ady l Ready-assembled Sinclair X80 Personal
Sinclair technology - and years of satisfving use. l Computer(s). Price includes ZX80 BASIC manual, -
Science of Cambridge Lid is one of the Sinclair - excludes mains adaptor. s - 95
-ompanies owned and run by Clive Sinclair.) l Mains Adaptor(s) (600 mA at 9 V DC nominal
To order, complete the coupon, and post to - | unrcgulalTed : 8.95
Science of Cambridge for delivery within 28 l Memory Expansion Board(s) (takes up to
days. Return as received within 14 days for full 3K bytes). e = 12.00
money refund if not completely satisfied. I | RAM Memory chips - standard 1K bytes capacity 16.00
Sinclair ZX80 Manual(s) (manual free with every
I /X80 kit or recadv-made computer 5.00

1 enclose a cheyue/postal order pavable to Science of Cambridge Lid tor £
Please print

mm Name: Mr/Mrs/Miss . -

cience of Cambridge Ltd | agees

Ein:lair NB. Your Sinclair ZX80 mav gualifv as a business expense. FOTAL L ’

Kings Parade, Cambridge, Cambs., CB2 ISN. I S WW/3/80 I

el: 0223.311488.

ST EEUEE EELE I EEOED CETED S I GINES SN GESURIN GEORER M GESUR SIS S—
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OPICO-A CERTAIN
EASURE OF PERFECTION __—

Cropico, established as one of Britains

leading manufacturers of precision

electrical measuring equipment, offer

a wide range of instruments which |

have been proved for accuracy and

performance throughout the world.

Resistance Boxes D.C. Null Detectors

Resistance Bridges Digital Temperature Indicators

Resistance Standards  Electronic Standard Cell

D.C. Potentiometers Multimeters, Digital or Analogue

Thermocouple Reference Wattmeters, Digital or Analogue }d
Junctions Insulation Test Sets |

Thermocouple Switches Earth Resistance Meters “i-

Pt 100 Switches Fluxmeters
Pt 100 Simulators And many more m
Cropico - Britains leading 3
manufacturer, exporter and importer
of precision electrical measuring
equipment.

Request full details — Visitors Welcome
CROPICO LTD., Hampton Road,

Croydon CR9 2RU —t -
Telephone: 01-684 4025 and 4094 -
Cables: CROPICO-CROYDON

Telex: 945632 CROPCO G

Sy

CROPICO

WW — 024 FOR FURTHER DETAILS

TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS —

ST :%V:EIRFIER POWER AMPLIFIER KIT. The kit includes all metalwork, heatsinks and hardware 10 house

EREO
PRE-AMPLIFIER MODULE any two of our power amp modules plus a power supply. 1 is contemporarily styled and its
‘quality is consistent with that of our other products. Comprehensive instructions and full
back-up services enable a novice to build it with confidence in a few hours.

PRE-AMP KIT
This includes all metalwork. pots, knobs, etc., 1o make a complete pre-amp with the CPR 1(S}
module and the MC 1{S) module if required.

CPR ' — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The
superiority of the CPR 1 is probably the disc stage. The overload margin is a superb 40dB, this
together with the high slewing rate ensures clean top, even with high output cartridges
tracking heavily modulated records. Common-mode distortion is eliminated by an ynusyal
design. R.1.LA.A. is accurate to 1dB; signal to noise ratio is 70dB relative 10 3.5mV: distortion
<.005% at 30dB overload 20kHz.

Following this stage is the fiat gain/balance stage to bring tape, tuner, efc. up to power amp. o
signal levels. Signal to noise ratio BEdB; siew-rate 3V/uS: T.H.D. 20Hz—20kHz2< 00B% at POWER AMPLIFIER MODULES POWER AMP KIT £35.03
any level. CE 608 60W /8 ohms 35.0-35v £19.52
CE 1004 100W/4 ohms 35-0.35v e23l02 A wolversions
e b . . . e are ava i ions —
F.E.T. muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is EE :9%5 :%vwvﬂ onms :‘;g_:g: gf'gg' one uses siandard companents, and
138x80x20mm. Supply to be * 15 volts. CE 1708 170W/8 ohms 60-0-60v £33.97 the other (the S}, uses MO resistors
F where necessary and tantalum capaci-
MC t — PRE-PRE-AMPLIFIER. Suitable for nearly all moving-coil cartridges. Sensitivity TOROIOAL POWER SUPPLIES L -
70/170uV switchable on the p.c.b. This module brings signals from the now popular low CPS1 for 2xCE 608 or TxCE 1004 €16.56 CPR 1 epEos
output moving-coil cartridges up 1o 3.5mV (typical signal required by most pre-amp disc _gsgg:"' 2xCE 1004 or 2/ 4xCE 608 £18.30 Mel ‘§“,'§;
inputs). Can be powered from a 9V battery or from our REG 1 regulator board EacrE e LA ez RS o
9 ¢ CPS4 for 1xCE 1008 £17.12 MC 1S - £33.17
CPSS5 1 for 1xCE 1708 £24.15
X02:X03 — ACTIVE CROSSOVERS. XD2 — two way, XO3 — three way. Siope CPS6 for 2xCE 1704 or 2xCE 1708 £25.53 ACTIVE CROSSOVERS
i : iy 7 X02 . £15.16
24dB/ octave. Crossover poinis set to order within 10% . HEATSINKS x03 £23.58
o Light duty. 50mm, 2 C/W
REG 1 — POWER SUPPLY. The regulator module, REG 1 provides 15-0-15v to power the Medium powor. 100mm. 14 C/W 2’;: POWER SUPPLY
CPR 1 and MC 1. It can be used with any of our power amp supplies or our small transformer Oisco/group, 150mm, 1-1 C/W £3.04 REGI £6.90 TR6 €1.97
TR 6. The power amp kit will accommodate it. Fan, 80mm, state 120 or 240v £19.70 3
Fan mounted on two drilied-100mm heatsinks PRE-AMP KIT £38.07
2x4 C/W, 65 max. with two 170W
PO\(VER AMPLIFIERS. It would be pointless to list in so small a space the number of recording goduies AR ngGE °""’3‘4'B\;3°'x 2x170W
studios. educational and government establishments, etc., who have been using CRIMSON THERMAL CUT-OFF, 70°C €1.54 ar:‘pas";n‘:dplhl: module.u' it
amps saTllsksnonlv for qune some time . We have a reputation for the highest quality at the lowest : : -5 B8O1 €5.75
prices. The power amp is available in five types, they all have the same specitication. T.H.D. ¥
typically .0119(;)any power 1kHz B ohms. T 1.D. insignificant. slew rate limit 25V /uS; signal to CR l M SON ELE KTR l K
noise ratio 110dB; frequency response 10Hz-35kHz. — 3dB: stability unconditional, protection
. ey r g 3 1A STAMFORD STREET, LEICESTER LE1 6NL. Tel. (0533) 553508
drives any load safely; sensit 775mV (250mV - : E Y
Y . itivity {250mV or 100mV on request). size 120 x 80-25mm U.K. — Please sllow up to 21 days for dalivery
POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL All prices shown are UK only and include VAT and post. COD 90p extra. £100 limit. Export s no problem, please write
transformers only 50mm high with a 120-240 primary and single bolt tixing {includes for specific quote Send large SAE or 3 Intemational Reply Goupons for detalled information.
‘capacitors/ bridge rectifier). . Distributors Down Hi-Fi & Video Centre, 66 Abbey Street, Bangor, N. Ireland. Badger Sound Services Lid., 46 Wood

Stroet, Lytham St Annes Lancashire FY8 1QG.
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METER PROBLEMS? CAMBRIDGE Self

LEARNING Instruction
ENTERPRISES Courses

Microcomputers are coming - ride the

wave! Learn to program. milions of jobs are
threatened but millions more will be created. Learn BASIC- the
language of the small computer
and the most easy-to-learn
computer language in
widespread use. Teach
yourself with a course which
takes you from complete
ignorance step-by-step to real
proficiency with a unique style
of graded hints. In 60
straightforward lessons you
will learn the five essentials of
programming: problemn
definition, flowcharting,
coding the program,
debugging, clear
. documentation.

Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets,
variable names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and

137 Standard Ranges in a variety of | documentation; INPUT, IF....THEN, GO TO; limitations of computers, problemn
g
q H \ r 14 definition,
Bl and .Stylmgs available fo 10 1 Book 3 Compilers and interpreters; loops, FOR....NEXT, RESTORE; debugging; arrays;
days delivery. Other Ranges and bubble sorting; TAB.
special scales can be mmade to order. Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;

examples; glossary, i
Understand Digital
F f 3 E

ull Information from Electronics

HARRIS ELECTRONICS (London) Written for the studsnt_ or

enthusiast, this course is packed

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 with information, diagrams and
— questions designed to lead you
WW — 047 FOR FURTHER DETAILS step-by-step through number

systems and Boolean algebra to
memories, counters and simple
( arithmetic circuits and finally to

an understanding of the design

F % ; L [:D "_:: and operation of calculators and
computers.

Book 1 Octal, hexadecimal and binary number systems; conversion between number
= systems; representation of negative numbers; complementary systems.

TRANSDUCER and RECORDéR A - \ Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and

exclusive-NOR functions; multiple input gates; truth tables; De Morgans Laws)

AMPLIFIERS and SYS I EMS canonical forms; logic conventions; karnaugh mapping; three state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
- :

and ALU's; multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring,
Johnson and exclusive— OR feedback counters; ROMS and RAMS.

Book 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding.

Book 6 CPU; memory organisation; character representation; program storage; address
modes; input/output systems; program interrupts; interrupt priorities; programming,

assemblers: computers: executive programs: oneraling systems.
GUARANTEE - No risk to you

If you are not completely satisfied your money will be refunded on
return of the books in good condition.

erformance & | Please send me:-
gractical el ....Computer Programming in BASIC (4 books) @ £7.50
- ) ....Design of Digital Systems (6 books) @ £11.50
individually | All prices include worldwide surface mailing costs (airmail extra)
powered modules— IF YOUR ORDER EXCEEDS £15, DEDUCT £2
mains or dc option }enft::lose a cheque/PO payable to Cambridge Learning Enterprises
. orf..........
single cases and. T or please charge my Access/Barclaycard
to 17 modules in aCCOUNt NO.........ceeren....
standard 19" crates Telephone orders from credit card holders accepted on 0480-67446

{Ansafone). Overseas customers (inc Eire) send a bank draft in

small size—low 4 ;
N . e sterling drawn on a London bank, or quote credit card and
weight—realistic oMb

prices. Name .......... e oo B TSR

Dj E: Fylde ACERESSE- VBT, ., . oo IO N SR . R
l—| _ Electronic [ | e

49/51 Fylde Road Preston L.:;\bc_)ratones | | S BT - - — e e
PR12XQ Limited. Cambridge LearnmgAEnterpnses, Unit 38, an_erémll Site, FREE-.
Telephone 0772 57560 ) POST, St. lves, Huntingdon, Cambs. PE17 4BR, England.
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The New FM/AM 1000s with
SpectrumAnalyser-wecall it the

SUPER-S

A portable communications service
monitor from IFR, light enough to
carry anywhere and good enough for|
most two-way radio system tests.
The FM/AM 1000s can do the work
of a spectrum analyser, oscilloscope,
tone generator, deviation meter,
modulation meter, signal generator,
wattmeter, voltmeter, frequency
error meter-and up to five service
engineers who could be doing
something else!

For further information contact
Mike Taylor

- FieldTech Ltd
(@ Heathrow Airport-
le ec London Hounslow
TW6 3AF

Hunting
Tel: 01-759 2811

Telex: 23734
FLDTEC G
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COMBIWRAP

A high precision, low cost
hand tool which
performs three functions

The Vero Systems’ Combiwrap is designed
to strip the insulation from 30AWG wire
“wrapping wire and make a ‘modified wrap’
joint onto a miniwrap terminal.
To remove a wrapped joint, simply
use the tool in an anti-clockwise
direction and the wire will be
. unwrapped with ease and without
. damage to the terminal.

SPECIFICATION
Wire Size: 30AWG
{0.25mm)

Post Size: Any Mini-
wrap terminal eg:
0.025" x 0.025" (0.6 x
0,6mm)

Strip length: 1.0 (25,4mm)
Modified wrap — a wrap having 1 — 1!
turns of insulation wrapped around the terminal
for additional mechanical stabllity.

Order Code: 163-28300A

Price: £5.60p including post and packing and VAT
ACCESS AND BARCLAYCARD WELCOME

VERO SYSTEMS

VERO SYSTEMS (ELECTRONIC) LIMITED
362, SPRING ROAD, SOUTHAMPTON, HANTS, SO9 5QJ
Telephone: (0703) 440611 Telex: 477164

WW — 063 FOR FURTHER DETAILS

IFR precision simulators

WW—038 FOR FURTHER DETAILS

PRODUCTION

TESTING 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

Valnadio

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

WW — 057 FOR FURTHER DETAILS
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P TRIO |istruments

THE RANGE HAS INCREASED —
THE PRICES ARE DOWN

THE CS1830 30 MHz + Sweep Delay

The €CS1830 is a completely new 30 MHz dual trace oscilloscope-employing a square
format, internal graticle, PDA tube for accurate bright display. A new feature is the
inclusion of calibrated sweep delay with a range of 1uS-100 mS and trace bright up to
show the delay position. As you can see from close study of the photograph, the CS1830
has all the facilities you could require in a high performance instrument but for more
detail, simply ask us for a comprehensive leaflet.

Brief specification
Rectangutar PDA tube 120 X 96 mm. P31 phosphor.

Bandwidth DC—30 MHz Overshoot less than 3%

Sensitivity 5mV/cm {30 MHz) Sweep time 200nS/cm-0.5 S/cm
2mV/cm {20 MHz) Linearity better than 3%

Input R.C. 1 M /23 pF Trlg. bandwidth DC—30 MHz

Risetime 11.7 nS Sweep delay 14S-100 mS

CS1830 only £455 + VAT includes 2 probes

THE C51572 30 MHz for the VTR Lab.
If you are in Video, you need the CS1572

The CS1572 is a dual trace 30 MHz oscilloscope designed for the video tape recorder
engineer. Video delayed sweep facilities are provided to allow magnification and analysis
of any point in a single video frame jogether with separation of video odd and even
fields. A truly unique tool for anyone concerned with video measurements as well as a top
specification dual trace wide band oscilloscope for general lab use. The complete range
of video facilities is too great to explain in a small advertisement so why not call us and
ask for the full story on the CS1572.

Brief Specification

As for CS 1830 except that the sweep delay feature is replaced by comprehensive video
sweep delay facilities which allow complete analysis of video wave forms and VTR
alignment.

CS1572 only £425 + VAT, includes 2 probes

THE CS1577 30 MHz at 2mV + Signal Delay
The most popular scope in the range.

The CS1577 is, without doubt, our most popular oscilloscope and hundreds of satisfied
users in all sections of the electronics industry will confirm this. The CS1577 combines a
wide bandwidth DC-30 MH:z performance with extremely wide trigger bandwidth
{DC-40 MHz) and 2 mV sensitivity over the full bandwidth.

Fixed signal delay is provided by a helix delay line which allows viewing of the leading
adges of fast pulses for accurate rise time measurement, and the 130 mm PDA tube
gives a bright, stable trace even at the highest sweep speeds (20 nS/cm using X 5
expansion). Good triggering, even at low levels has always been an outstanding feature
of Trio oscilloscopes and the CS1577 demonstrates this to perfection. Triggering, as in
the other 30 MHz instruments can be from CH1 or CH2 or can be alternated with the
beam switching so that input signals of differing frequency will provide stable displays.

Truly an oscilloscope masterpiece. CS1577.

CS1577 only £410 + VAT, includes 2 probes.

THE CS1575, unique dual trace 4 function Audio Scope

The CS1575 is a unique tool for the audio engineer. It features the normal facility of dual
trace display with sensitivity to 1 mV/cm but not only can it display the input signal on
two channels, it can simultaneously display the phase angle between them and
measure the phase angle referenced to a zero phase calibration display. In addition to
these unique features, you also have independent triggering from each channel to give
stable displays even with widely differing input frequencies.

Absolutely indispensable to the professional audio engineer, the CS1575 is now in use
-all over the world. See it in action or send for complete details.

' CS1575 only £235 + VAT.
AND TWO NEW ADDITIONS TO THE RANGE

DL705 MULTIMETER FC756 500 MHz COUNTER
DC to 1000V - 10 Hz-500 MHz
AC to 1000V 50mV
1 to 20MQ
lto .2A Superb
instrument

Semi Auto Ranging

£70 4+ VAT £225 + VAT

For further details and ex stock delivery contact

=I ge,as”'eg CHESTERFIELD ROAD, MATLOCK, DERBYS.
0629-2430 - TELEX 377482

WW — 088 .FOR FURTHER DETAILS
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WAVE ANALYSERS

AIRMEC 248A 5-300MHz

DYMAR 771 A F. Wave Analyser 20Hz-50KHz
HEWLETT-PACKARD 331A Distortion Analyser 5Hz-600KHz . ...
MUIRHEAD D-988-A High Frequency Analyser 0.2KHz-64MHz
TEKTRONIX 1L20 Spectrum Analyser I0MHz-4.2GHz .

BRIDGES
General Radio 1607A Transfer Function & Immittance Bridge
MARCONI TF.868B 1% Universal Bridge 1KHz & 10KHz
MARCONI TF.2701 Insitu Universal Bridge .. ..
WAYNE KERR 221A .1% Universal Bridge

WAYNE KERR B.224 .1% Universal Bridge

WAYNE KERR B.641 .1% Autobalance Bridge

WAYNE KERR B.601 1% R.F. Bridge 15KHz-5MHz

MARTIN ASSOCIATES
34 Crown Street

Reading

Berks. RG1 2SE

Tel. Reading (0734) 61074

WIRELESS WORLD, MARCH 1980

You lido better at Martin Assaciates
we guarantee it!

METERS ANALOGUE

AIRMEC 210 Modulation Meter c £125.00

AIRMEC 301A R.F. Millivoltmeter 100Hz-300MHz ... £175.00

AIRMEC 314A Electronic Voltmeter DC-1GHz . £175.00

BOONTON 81DA R.F. Voltmeter 20KHz-1200MHz £195.00
’DYMAR 761 Noise Factor Meter 100Hz-100KHz 0o £100.00

HEWLETT-PACKARD 431C Power Meter & Ther £150.00
. MARCONI TF.791D Carrier Deviation Meter

MARCONI TF.1020A/1 R.F. Power Meter 50W & 100W 50 Ohms

MARCONI TF.1245/1247 ‘Q" Meter & Osciflator

MARCONI TF.2600 Sensitive Valve Voltmeter 10Hz-5MHz .

MARCONI TF.2604 Electronic Voltmeter

RADIOMETER BKF.6 Distortion Meter 20Hz-200KHz

OSCILLOSCOPES

HEWLETT-PACKARD 130C X-Y-T DC-150KHz 200uV/cm
SCOPEX 4D-10B Dual Beam 10MHz 10mV/cm, NEW .
SCOPEX 4D-25 Dual Beam 25MHz 10mV/cm, NEW
TEKTRONIX 502A Dual Beam DC-1MHz 100uV/cm
TEKTRONIX 564 Storage Dual Trace 2mV/Div.
TELEQUIPMENT D.32 Dual Beam DC-10MHz Malns/Batt
TELEQUIPMENT D.53 Dual Beam DC-25MHz
TELEQUIPMENT S.22 Single Beam DC-5MHz Mains/Batt
TEKTRONIX Plug Ins. E:L:R:M:1A1:1A6:CA:82:151 from

£150.00 HEWLETT-PCKARD 1110A Current Probe Up to 45MHz
" £150.00 TEKTRONIX P.6045 FET Probe DC-230MHz

TEKTRONIX P.6056 Probe 3.5GHz X10
TEKTRONIX P.6057 Probe 1.4GHz X100 .

" sAZ0.00 TEKTRONIX P.6075A Probe 100MHz X10

RECORDERS

£250.00 B & K 2305 Sound Level Recorder . ...
£200.00 GOULD 260 Clevite 6-channel Recorder .
. £200.00 HONEYWELL 5-124 17-channel U/V Record:
... £200.00 HEWLETT-PCKARD 7700 6-channel Thermal Recorder L
. 5600-% HEWLETT-PACKARD 320R 2-channel Recorder

N AYNE g s D I L
AYNE KERR SR.268 Ganged Source & Detector ¢395w MISCELLANEOUS

+ 7Galvos .

B & K 1018 Automatic Vibration Exciter

B & K 1612 Filter Set Band Pass %rd and 1 Octave
BARNETT Dead Weight Tester + W. elghts &2 Gauges
PODMORE Vibration Bowl 18" & 24" dia. .

PYE LING Vibration Systems 1000ib. Thrust

HEDIN Climatic Oven —10°C to + 150°C
MONTFORD Ctimatic Oven —20°C to + 60°C

WW—082 FOR FURTHER DETAILS _

Go for Wow/Flutter
standard from
Bang & Olufsen
when precision,
versatility and
good value for
money are high
on your list of prlorltles

The Bang & Olufsen microprocessor
quartz controlled Wow and Fluttermeter
-calibrator is a compact low cost device,
especially designed to calibrate Wow/
Fluttermeters with great accuracy
according DIN, IEC, CCIR and IEEE
standards. The application in this
microprocessor controlled instrument
has rendered calibration obsolete.
Therefore the first and the last produced
WEFC 1 will be exactly alike!

Functions:

- Center frequency: 3 KHz or 3.15 KHz. Sinus and Squarewave
outputs.

- Wow/Flutter generator: (5 ranges).

- Drift: (4 ranges).

- Pulsgenerator, to check the meter ballistics.

- Modulation signal generator.

- Accuracy and stability for all functions < 50 ppm.

- Option 1 portable

- Option 2 adaption to your mains supply.

Bang & Olufsen Instruments
A solid investment

WW — 087 FOR FURTHER DETAILS
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The pre_eminent pick_up arm Whilst able to explore the best of the

present, the Series Il precision pick-up
arm anticipates the greater engineering
elegance of impending miniature
cartridges which may weigh as little as
one and a half grammes.

Its unique patented balance system
minimises mass and inertia, presenting
optimum conditions for even the most
delicate transducer.

No other pick-up arm is as versatile, a
reason why the Series Il is already
playing its part in the development of
tomorrow's cartridges.

Choose it for your listening pleasure today
with confidence in the future.

*Another accolade for SME: the
Series |1/ precision pick-up arm was
one of the Design and Engineering
Awards at the 1979 U.S Summer
Consumer Electronics Show, the only
pick-up arm to be acknowledged in
this way.

Series 111 precision pick-up arm Write to Dept 0655,
SME Limited, Steyning, Sussex,

The best pick-up arm in the world BN4 3GY, England

WW — 04 FOP FLURTHFR DETAILS
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PORTABLE
PRECISIO

A RANGE OF 3% DIGIT LCD MULTI-
METERS OFFERING HIGH PRECISION AND
EXTENDED BATTERY LIFE. ALI_.TYPES
FEATURE FIVE FUNCTION OPERATION (AC
AND DC VOLTS, AC AND DC CURRENT,
RESISTANCE) WITH ABILITY TO CHECK
DIODES. 0.5" LCD DISPLAY WITH v
'BATTERY LOW' WARNING. AUTO-POLARITY,
AUTO-ZERO. FULL PROTECTION AGAINST TRAN-
SIENTS AND OVERLOADS WITH ABILITY TO
WITHSTAND MAINS ON ANY RANGE. RUGGED ABS
CASES AND ACOMPREHENSIVE 1-YEAR WARRANTY.

The LMM-200 is a compact handheld multimeter with
0.5% basic accuracy and 15 different ranges. It measures
AC/DC voltage from 0.1mV to 500V, AC/DC current from
0.1uA to 2 Amps and resistance from 0.1 to 2M(). 200
hour battery life.

) The LMM-2001 is an identical instrument but with a
0.1%:basic accuracy.

The LMM-100 is suitable for field or benchuse. Ithas a
basic accuracy of 0.1% and 25 different ranges. It
measures AC/DC voltage from 0.1mV to 1KV, AC/DC
current from 0.1uA to 2 Amps and resistance from 0.1() to

~QsEQn W S

LMM-2001 .
LMM-100 {6995 | 1.50 |10.72 | 82.17
\TESTLEADS | 1.95] 0.25 | 033 | 2.53)

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Piease send me Data [ ‘
LMM-100 £82.17 [0 LMM-200 £41.34 (] LMM-2001 £52.84 (1 TEST LEADS £2.53 O l

Name

20MQ). Battery life is over 2,000 hours. It also features a Address T m .

unique ‘digital hold’ facility and adjustable carrying handle. Tel. No

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex. .

Telephone No: Basilkdon (0268) 727383. ! en(:“l?‘i? Tij;el‘/‘:;g:la};?l'}l!ik - —C
~-------------‘

When

7 : 2\
comforents (IQXO-N)O SERIES LOW §
space is tight PROF".E CRYSTAI. CI.OCK
OSCILLATORS

@® Hermetically

sealed metal

package

® DIL.

compatible

1 ® 20.70L x
13.08W X 5.08H

T-7 is a 12-watt continuous duty instrument STATION'

for production line, lab or protoshop. Heating J
element in soldering tip puts heat right where needed. Accurate, {
stepless dialing, 175° to 910°F (79°-487°C). Work protected f

by solid-state, line-isolating circuitry and grounded element. d T . .
Two interchangeable, reshapeable tips, plus slip-on tips y The frequency range 600 Hz to 30 MHz is

for special needs. Ideal for soldering, rework, fine touch-up; covered by both CMOS (600 Hz - 8 MHz)
working wax and plastic; heat-etching various materials. and TTL (150 KHz - 30 MHz) types having
/I. . | e AR an overall tolerance of +0-01% from 0 to
B AMERICAN BEAUN +70°C. For more stringent requirements,
Available from +0:01% from —55 to +125°C is available.
c_ial Products Distributors Ltd. :

cadilly, London W1V OHL Many frequencies can be supplied from
529 9556 stock.

Slip-on tip
in use.

23sctial | INTERFACE QUARTZ DEVICES LTD
29 Market Street, Crewkerne, Somerset TA18 7JU

Crewkerne (0460) 74433 Telex 46283 inface g
WW—077 FOR FURTHER DETAILS WW —078 FOR FURTHER DETAILS




WIRELESS WORLD, MARCH 1980

29

A.C. ADAPTOR (Battery Charger) 120 vac input,
5.8 vdc. at 200 mA output. USA type mains plug to
3.5 mm jack plug. Brand new & boxed £1.25 each.
A.C. ADAPTOR (Battery charger) 117 vac input,
4.5 vdc at 150 mA output. USA type mains plug to
2.5 mm jack plug. Brand new & boxed £1.00 each.
VARICAP TUNER HEADS, 4 button type, 22K
res. with AFC switch & station idicator, Brand new
£2.00 each.

SCREWS. Pack of nuts, bolts, washers, tags, self
taps etc. Mixed BA & metric. Sold by weight. £2.00
per Kilo.

LOW VOLTAGE ELECTROLYTICS. Pack of
mixed values & voltages. Approx. 150 items £1.50.
JAYBEAM STARBEAM UHF set top aerials.
Brand new & boxed £2.00 each.

MODERN TELEPHONES Type 746 with dials,
colour cream, used but new condition. £8.00 each.
ERSIN MULTICORE SOLDER 3 core solder
wound on a plastic reel. 20 swg. Ally 60/40 tin
lead. Available in 500 gm reels. £5.70 each.
CHANNEL MASTER COLORATOR aerial rotator
Model 9502. Rotation speed 1.rpm, gear ratio
3200:1, 3 conductor wire for economy, pinpoint
positioning to within one degree. Few only at
£45.00. We also stock Jaybeam T.V. and Radio
aerials. SAE for lists.

ISEP SLOTED HORIZONTAL RAIL availablein 9
ft. lengths. £4.00 each.

WATCH STRAPS Black stainless steel 50p each.
Black plastic 25p each. Watch spring bars 10p
each. Discount for Quantity.

RADIOGRAM lid pumps £1.00 each, 2 for £1.50.
_RIBBON CABLE 19 way decimal coded, 4 metres
for £1.25.

PYE TELECOM Yagi aerials. 4 element, very
rugged construction, 71.1 mHz (ldeal for four
metres). Brand new £10.00 each.

DISGUISED MOBILE AERIALS (dustbin lids).
Available in mid band & high band. Brand new
£5.00 each.

BYX25-100 & BYX25R Rectifiers, 1000v 20A
mounted on finned heatsink. Ex-Equip. £1.25 each.
BZ2Y93C75 Diodes, 75v 20W Zener mounted on
finned heatsink similar to above. Ex-Equip. 75p
each.

FERRANT)I MICROSPOT CATHODE RAY
TUBES Type 3H/1010 Suitable for Photoyraphic
Multi-Channel Recorder Systems. Fitted with a
mounting collar and prism cemented to the face-
plate, screen aluminised Phosphor P. The tubes are
also fitted with mounting units type MU 1053 and
deflection coil type SC48A. Few only at £55.00

RADIOTELEPHONE EQUIPMENT

Pye Westminster W15AM high band & low band
available. Sets complete and in good condition but
are less speakers, mikes, cradles and LT leads. {sets
only) £70.00 each.

Pye Westminster W15AM mid band 6 channel
similar to above (sets only) £45.00 each.

Pye Westminster W 15AMB (Boot Mount) low band
complete with control gear and accessories, good
condition £80.00 each. N

Pye Westminster W30AM low band, sets only no
control gear, complete and in good condition.
£45.00 each.

Pye Westminster W30AM mid band, sets only good
condition. £35.00 each.

Pye Base Station F27 Low & High band, few only at
£75.00 each.

Pye Base Station F30 AM Low & High band, with &
without T/T Prices from £220.00 each.

Pye Cambridge AM10B (Boot Mount) low band,
12.5 kHz, sets only, no control gear, good condi-
tion, £20.00 each.

Pye UHF Link U450L Base Station Tx £15.00 Rx
£15.00 or £25.00 for the two. Sold as seen.

Pye BC14 Battery Charger for PF1 (Pocketfone)
batteries, will charge up to 12 Tx batteries & 12 Rx
batteries at the same time. £15.00 each.

Pye RTC Controller units, for remotely controlling a
VHF or UHF fixed station radiotelephones over
landlines. £35.00 each.

Pye PF1 Pocketfones suitable for convertion to
70cm, sets complete but less batteries, supplied
with service manual. £26.00.

Pye PF2FMB Low band FM portable, complete and
good condition but untested, few only at £65.00
each.

Pye PF2UB UHF portable, complete and good
condition but untested, few only at £65.00 each.

Pye Europa MF5U 3 channel UHF mobile good
condition £390.00.

Pye Reporter MFBAM High band mobile, very good
condition £200.00.

Pye Olympic M212 UHF mobile, new condition,
£185.00.

Pye Voltage Converter MF24PU 24v plug-in con-

verter for Europa range of sets, to provide for 12 volt
floating ground from 24 volt supply. £15.00.

PHILLIPS 25’ Monochrome Monitorr new condi-
tion with service manual. £25.00, carriage £2.00.
IC TEST CLIPS, clip over IC while still soldered to
pcb or in socket. Gold plated pins, ideal for experi-
menters or service engineers. 28 pin DIL £1.75. 40
pin DIL £2.00. Or save by buying one of each for
£3.50.

1C AUDIO AMP. PCB. Output 2 watts into 3 ohm
speaker. 12 volit DC supply. Size approx
5% X 1% %1 high, with integral heatsink,
complete with circuits. £2.00 each.

NICAD CHARGER CONVERTER PCB. (Low
power inverter). Size 4''X 13’ X 1’ high. 12v dc
supply. 60v dc output through pot on pcb for
charging portable battieres from mobile supply.
Only needs one BFY50/51/52 or similar transistor
which can be mounted direct on the pcb pins on the
board fitted with a star type heatsink {not supplied)
£2.00 each.

10.7 MHz SSB XTAL FILTERS (2.4 kHz Band-
width) Low imp. type. Carrier and unwanted side-
band rejection min —40db (needs 10.69835 &
10.70165 xtals for USB/LSB. not supplied) Size
approx 2/ X 1'% 1", £10.00 each.

LOW PASS FILTERS (Low imp. type). 2-9 MHz,
small metal encapsulation. Size 1%’ X %' X%
75p each.

BSR AUTOCHANGE RECORD PLAYER
DECKS with cue device. 33-45-78 rpm for 7°' 10"
12’ records. Fitted with SC12M Stereo Ceramic
cartridge and styli. Brand new £12.00 each.
XTALS FOR TV SY NC GEN. 20.25 kHz for 405
line, B7G glass type. £2.00 each.

RED LEDs (Min. type) 5 for 70p.

VIDICON SCAN COILS (Transistor type, but no
data) complete with vidicon base £6.50 each. Brand
new.

UR41 ATTENUATOR CABLE, Nominal 72ohm,
overall dia. approx. %'’, Att, per 100ft: 100 MHz
218d8, 200 MHz 316dB, 600 MHz 449dB, 3000
MHz 625dB. ldeal for Rx or Low power Tx fixed
attenuators. Supplied with attenuation graph. 4
metres for £1.00.

HIGH QUALITY RELAYS, 4 pole C/0, 3A con-
tacts, 12V DC coil, 150 ohm. Size approx.
1% %" x 1%’ with plastic covers. BOp-each or 2
for £1.50.

OSMOR REED RELAY COILS (for reed relays up
to %'’ dia., not supplied) 12V, 5000hm coil, 2 for
50p.

RIGHT ANGLED UHF SERIES ADAPTORS,
PL259 to S0239 £1.00 each.

BACK-TO-BACK S0239 SOCKETS, £1.00 each.

each.

SEMICONDUCTORS

8FY50 Transistors 4 for 60p.
BSX20 (VHF osc/mult) 3 for 50p.
BC108 (metal can) 4 for 50p.
BC109 {(metal can) 4 for 50p.
2N3819 fet. 3 for 60p.

BC 158 PNP Silicon 4 for 50p.

PBC108 {plastic BC108) 5 for 50p.
BF152 (UMF amp/mixer/ 3 for
50p.

BC148 NPN Silicon 4 for 50p.
BAY31 Signal Diode 10 for 35p.
SCR400V at 3A stud type, 2 for

741CG Op Amps 4 for £1.00. £1.00.
TIP 2955 Silicon PNP 2 for £1.50. 1N4148 (1N914) diodes 10 for
LM 308K 5v Regulator £1.00. 25p.

8CY72 Transistors 4 for 50p.
8C107 (metal can) 4 for 50p.
VALVES

EZ81 new 50p.

ECC81 new 50p.

ECC83 new 50p.

LM340/12 12v Regulator £1.00.

QQZ06-40 ex-equip. £10.00.
QQV03-20A ex-equip. £5.00.
QQV03-10 ex-equip. £1.20.

E180F new £3.00. QQv02-6 ex-equip. £2.00.

85A2 new 80p. _BBH 6 ex-equip. 60.

Large Stocks of Quartz Crystals for R.T: equipment HC6U, HC18, HC25, £2.00
each. Ring your requirements or SAE for lists.

PYE WESTMINSTER PCBs ALL BRAND NEW

TX AUDIO PCB AT268838 Order code WSO £8.00
MULTI-CHANNEL OSC. PCB FOR AM & FM

AT26812/8 10 channel Low band Order code WS1  £10.00

AT26811/10 & /2 6 channel High band Order code WS2 £7.00
RX MULTIPLIER PCB FOR AM & FM

AT 26808 Low band /24 Order code WS3 £7.00

AT26808/23 30MHz band Order code WS4 £5.00"
FM TX MOD DRIVER PCB

AT26826/68 B band {will tune High band) Order code WS5 £15.00

PA BOARDS WITH ALL TRANSISTORS AND HEATSINKS /screen covers not
supplied)
AT10784/10 P band (will tune Low band) Order code WS?7 £18.00
Low band pcb only, complete except for transistors and heatsink (for spares
only) Order code WS8 £1.50
AM 10.7MHz IF PCB WITH XTAL FILTER

AT26805/10 25kHz spacing Order code WS9 £15.00

AT26805/11 50kHz spacing Order code WS10 £10.00
AM TX MULTIPLIER/DRIVER PCB

AT26838/13 B band (will tune high band)  Order code WS11 £10.00

AT26838714 Low band Order code WS12 £10.00
TX FILTER W 15AM

AT10787/21 Order code WS13 £4.00

AT10787/23 Order code WS14 £4.00

AT10787/30 Order code WS15 £4.00

A selection of items below from our 1980 catalogue, the products we stock are
by Eagle, Weller, Draper, Spiralux, Knipex, Servisol, Barnard’'s & Babani,
Newnes, Jaybeam, Vero, and others. If you send us £1.35 you will receive the
catalogue plus five bi-monthly shortform catalogues to keep you up to date with
prices and special offers. A free pack of Blob Board comes with this month’s
issue.

EAGLE MAT7BOT Electric fully automatic 6 section retractable car aerial with
built-in voltage sensor. Remote drive system makes fitting easier. Aerial length,
1,000mm, below wing 220mm, lead length 9,000mm, flexible drive link
700mm. Price £16.95 plus VAT.

EAGLE DD7 Paging microphone, impedance 600 ohm or 50 K ohms,
sensitivity 2.25mV at 50 K ohms, frequency response 300-9000 Hz. desk or
wall mounted. £14.85 plus VAT.

EAGLE MULTIMETER EM50 50,000 opv. DC volts: 0-1200 volts, AC volts:
0-1200 volts, DC current 0-6A, Resistance 0-10 megohms. Price £19.95 plus
VAT.

DRAPER super-chrome %'’ square drive socket sets. 38 piece, 9 AF hexagon
sockets, 3 AF bi-square sockets, 11 MM hexagon sockets, 9 BA hexagon
sockets, and 6 accessories. Price £12.75 plus VAT,

SPIRALUX metric nut spinner sets, contains B nut spinners 4, 4.5, 5,5.5, 6, 7,
8. 9, 10mm. Packaged in a plastic wallet with cellulose ecetate handle. Price
£7.53 plus VAT.

WELLER TCP3 IRONS 24 volt series, 3 wire power units, for applications
requiring earthed tip. TCP3 irons £13.84, PU3D power units £24.12 plus VAT.
WELLER instant heat guns Model No. 8100D £13.21 each plus VAT.
WELLER cordless soldering irons Model No. WC100 £25.47 plus VAT. :
JAYBEAM "STEREOBEAM'' VHF/FM antennas Model SMB2, folded dipole
and reflector with universal clamp. £8.00 each. Full range of Jaybeam aerials
and accessories available. (See 1980 Catalogue).

ECA TVT78/78 semiconductor equivalent and data books. Data covering
12,000 transistors and more than 60,000 equivalents. 2 volumes for £6.00
Zero VAT.

ORYX DE-SOLDER TOOLS model SR3A, desoldering pump with built-in
safety guard. Price £6.50 plus VAT.

—— . h D GED WEE WEE GED GED SIS GEE IR GEe EE WED G S
AUCTION NOTICE

As from Sat. 3rd February 1980 we will hold weekly auctions on Saturday
mornings of Radio & Electronic components & equipment, you bring and buy.
Entries will be accepted on moming of sale from 8 am. The Sale will start at 10
am. So come along and bring something with you to sell. Light refreshments will
be available.

B. BAMBER
ELECTRONICS

DEPT. W.W,, 5 STATION ROAD,
LITTLEPORT, CAMBS CB6 1QE
Tel: ELY (0353) 860185

Callers welcome by appointment
S.A.E. for all enquries
TERMS OF BUSINESS: CASH WITH ORDER
Carriage:
Packing and carriage charges for orders of under
£5.00 nett invoice value — 75p.
Orders exceeding £5.00 but less than £20.00
invoice value — 50p.
Over £20.00 carriage paid.
VAT at 15% must be added to the total of all orders.

WW — 032 FOR FURTHER DETAILS
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THE TRIED AND TESTED
MICROCOMPUTER
SYSTEM

THAT EXPANDS
TO MEET

YOUR NEEDS

Computer Kit
STARTS AT

BOARD WITH VIDEO OUTPUT £59'95

FEATURINGTHE RCA COSMAC 1802 cpu + V A T

STOP reading about computers and get your “hands on’’ an ELF Il and Tom Pitman’s
short course. ELF Il demonstrates all the 31 commands which an RCA 1802 can
execute, and the short course speedily instructs you how to use them.

ELF Il

EL_F II's VIDEO OUTPUT makes it unigue among computers selling at such a modest
price. The expanded ELF 11 is perfect for engineers, business, industry, scientific and
educational purposes.

ELF |1 EXPANSION KITS

Explorer/85

Professional Computer Kit
AT

£275....

with
Microsoft BASIC
on Cassette

£295 ..

FEATURES INTEL 8085 cpu

with
FLEXIBILITY: Real flexibility at LAST Mg asie
The EXPLORER/85 features the Intel 8085 cpu
100% compatible with all B080A and 8085 software. Runs at 3MHz.
Mother Board {Level A) with 2 S-100 pads expandable to 6 {Level C).
MEMORY .
WITH

2K Monitor ROM
4K WORKSPACE/USER RAM ONBOARD S-100
EXPANSION

1K Video RAM

8K Microsoft BASIC in ROM or Cassette
INTERFACES

STANDALONE FULL ASC11 Keyboard Terminal, 32/64 characters per
RS-232/20Ma Loop. 4, 8bit: 1, 6 bit 1/0 ports, programmable 14 bit

Ex VAT ELF It BOARD : . .
*Power Supply for ELF 11 :5 i SPECIFICATION binary counter/timer, Direct interface for any S-100 Board.
*ELF Il Deluxe Steel Cabinet {IBM Blue) £1975 ’?CA 18:)2 8-bit 25 FULL Buffering decoding for S-100 Bus pads, wait state generator for
*Giant Board Kit System/Monitor, Interface L":"’;x’ME““"”‘" i siow memory. Each stage has separate 5v 1A regulator for improved
.,',“Kcsam.“""‘:;zgz' LT; E(“' : £25.50 BKIES o e isolation and freedom from cross talk. P.S.U. requirements: 8v, 6.3v AC.
“p.;:;;cn puw"::;mv;s requires o *RCA 1861 video IC to ‘Runs with North Star controller and Floppies/CPM. EXPLORER/85 is
*Expansion power supply (requlred when ‘s’c':gl';vv'i’;'igf';F'"ﬂ‘l':;’m“m expandable to meet your own requirements with easy to obtain S-100
AST1 Kevboard Kits 86 prinablech t199s  Sindle Bord with peripherals. EXPLORER/85 can be purchased in individual levels, kit
* eyboard Kits 96 printable characters, etc, I " .
“ASCI1 D/lux steel cab (1BM Blus) £12.76 :’r:)lfe;slun;l :e‘x klgypuayd - form or wired and tested OR as a package deal as above.
*Kings prototype board {build your own circuits) £11.00 !: v B:D "" 0 vr\m'nale """""""""""""""""
*86 pin Gold plated connectors, each £3.75 “:V:::'; :ecr:fiaz'c/ir:urits
*ELF Light pen writes/draws on TV screens £6.00 . -
*Video display board 32/64 characters by 16 lines on ;::ﬂ't;us&ia‘::e?emuw 1 6 k D y n a m 1C R A M K 1 t
TV/monitor screens £61.50 i i
*ELF #1 Tiny basic on cassette - £9.75 :::szs:egm i A Expandable to 64k on one S-100 board in 16k increments, designed for
ELF-BUG Monitor, pawerful systems monitor/editor £9.75 Stable crystal clack NO wait state operation utilizing the most advanced RAM controller,
*T.Pitmans short course in programming manual (nil VAT} £3.00 .
T4 B s T g o AT IR R il AT) £3.00 :u:ll mlnuv{ver requlator 16k RAM Kit...... e L s £139 + VAT
*RCA 1802 users manual {nil VAT} £3.00 “:sf‘cgn‘:‘ié"'u"r’s‘)p’"s'"" bus 16k RAM Expansion Kit (to expand the above up to 64k,
*On cassette, Text Editor, Assembler, Olsassembler (each) £12.75 in 16k increments) .........ccccvveriiniiiiieeinensreninnns £89.95 + VAT
BREAKTHROUGH We proudly announce the release £49-50 NEWTRON lcs I( EYBOARD
of the tirst 1B02 FULL BASIC, with a hardware floating point RPN
MATH PACKAGE({requires 8k RAM), Also avaifable for RCA VIP + VAT,

and other 1802 systems Board includes area for a ROM version,

Video 100 12" Professional Monitor

Ideal for home, personatl and business computer systems
12" diagonal video monitor
Composite video input
Compatible with many computer systems
Solid-state circuitry for a stable & sharp
picture
Video bandwidth - 12MHz + 3DB
Input impedance - 75 Ohms
Resolution - 650 Lines Minimum in Central
80% of CRT; 550 Lines Minimum beyond

central 80%.
" onty £79 +var

THE ATARI VIDEO COMPUTER
SYSTEM £138 .var

Atari‘s Video Computer System now offers more
than 1300 different game variations and options
in twenty great Game Program TM cartridges!

Cartridges now available All at £13.90 each + VAT §

Basic Maths, Airsea Battle, Black Jack, Breakout,
Surround, Spacewar, Video Olympics, Outlaw,
Basketball, Hunt & Score*, Space War, Sky Diver,
Air Sea Battle Codebreaker*, Miniature Golf

Extra Paddle Controllers—£14.90 + VAT
*Keyboard Controllers—£16.90 + VAT

UHF MODULATORS 6Mhz £2.75 + VAT

NEW§0FT GAMES FOR ELF II. 4 for £6

RACAL AP12, C12 TAPES: 10 for £4.50
+ VAT,

TERMINAL
Kit £114.20

+ VAT

assembled

and tested £144.20 + vAT

Optional Extra
Video Monitor £79 + VAT

The Newtronics Keyboard Terminal is a low cost stand alone Video Terminal
that operates quietly and maintenance free. It will allow you to display ona
monitor 16 lines of 64 characters or 16 lines of 32 characters on a modified
TV (RF Modulator required).

The characters can be any of the 96 ASC Il alphanumerics and any of the 32
special characters, in addition to upper/lower case capability, it has scroll-up
features and full X-Y cursor control. All that is required from your micro-
computer is 300 baud RS§232-C or 20ma loop serial data plus a power source
of 8v DC and 6.3v AC. The steel cabinet is finished in IBM Blue-Black.

SEND SAE FOR COMPREHENSIVE BROCHURE

Please add VAT to all prices (except manuals), P&P £2. Please make cheques
and postal orders payable to NEWTRONICS or phone your order quoting
BARCLAYCARD, ACCESS number.

We are now open for demonstrations and Sales, Monday-Saturday, 9.30 a.m.-
6.30 p.m. Near Highgate Underground, on main A1 into London.

Mewironics

2565 ARCHWAY ROAD, LONDON N. 6
TEL: 01-348 3325
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MORE SPEC. FOR YOUR MONEY

TYPE 631 FILTER OSCILLATOR
£112 & 2.50 carriage. ins. etc.
COVERS THE RANGE 0.1Hz to 100KHz

MODES —
ACCEPT Q from less than 1 to over 300
REJECT 90 dB notch
HI and LO PASS 12 dB per octave
OSCILLATE Sinewave and squarewave

TYPE 631LF — £118.13 & 2.50 carriage, ins. etc.

Low frequency version 0.01Hz to 10KHz

0MB ELECTRONICS , RIVERSIDE . EYNSFORD, KENT DA4 OAE
Tel. Farningham (0322) 863567

Prices, which are CWO and ex- VAT, are correct at the time of going

to press and are subject to change without notice.

FROM OMVIB ELECTRONICS
WW — 037 FOR FURTHER DETAILS
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MC-2C + FORMULA 4Mk Il ®

The best value in state—of-the-art
components direct from Mayware

Geometry optimised for 12’ LP Discs.

Stevenson, ‘Wireless World,  May & June, 1966
The only variable mass damped arm
for high or low compliance Styli,

£49.45 post free

Reviewed .
by John Borwick
—Feb. "79. Gramophone g

&/""‘“\X NEW

* | High Output Moving Coil
MOMS-GZ((::O Cartridge MC-3L
IL £49.45 No step-up required.
CARTRIDGE Super-polished special line
£49.45 contact nude diamond stylus
post free — the perfect tip .

T24 Unive(sal MC Transformer, the quietest best
step-up available £49.45 post free

REVIEWED BY REG WILLIAMSON SEPTEMBER ‘HI-FI FOR
PLEASURE' and GEOFF GILES DECEMBER ‘PRACTICAL HI-FI'

Alignment Protractor Mk 1l
Improve your stereo image with our
world famous protractor. Enables
correct setting up of all pick-up
assemblies & measures tracking
accuracy over entire disc surface with
Stevenson zero error points for 1
minimum distortion. £3.45 Post Free ° 5
Devised by Percy Wilson M. A, -
Original "Hi-Fi News' Review ilable

All items available direct or from selected dealers

MAYWARE LTD (Dept WW 3)
P.O. Box 58, Edgware, Middlesex HA8 9UH
Telephone: 01-958 9421

WW — 069 FOR FURTHER DETAILLS
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time.

voltage conditions.

loads, with low standby current drain.

SINE WAVE INVERTERS : 120 to 1000 VA
—NOW USING WAVEFORM SYNTHESIS—

DESIGNED FOR FIXED, MOBILE OR
MARINE USE AND STANDBY A.C. POWER
FOR DATA PROCESSING, COMMUNICA-
TIONS, LABORATORY AND MANY OTHER
APPLICATIONS.

A.C. Output: 220-240V or 110-120V, 50 Hz
or 60 Hz '

D.C. Input: 12 VOLTS or 24 VOLTS

Waveform synthesis, with pulse width modulation to regulate the output voltage, has been used in high power inverters for some

Now, for the first time, CARACAL have developed this technology to produce a complete range of high quality sine wave inverters
from 120 VA to 1000 VA AT COMPETITIVE, VALUE-FOR-MONEY PRICES.

The result is a very low distortion output waveform which is very stable, both in voltage and frequency, over all load and battery

And that is not all'— replacing obsolescent tuned transformers has resulted in lighter weight and high efficiency on both partand full

—PHONE OR WRITE FOR FULL DETAILS—

CARAGAL ENGINEERING

42-44 SHORTMEAD STREET, BIGGLESWADE, BEDS. TEL. 0767-81361
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BRITAIN'S No.1

B AUDIO STORE

Sonic Sound. the premier home
entertainment store have now added
yet another big name in the field of
sound equipment to further enhance
their prestige in London's centre of

the audio/visual and Hi-Fi field in
Tottenham Court Road.

Eddystone, at the top of the tree
since short wave began, have now
appointed Sonic Sound Audio as sole
retail distributorsin the United Kingdom

Anyone even contemplating
purchasing short wave equipment, be
they looking for the best possible
available for their Embassy. press
department or. home use, should visit
or contact Sonic where they will be
able to view and listen to the most
comprehensive range of the latest
short wave equipment on the market
today.

Listen and choose in comfort at.
Britain's most up-to-date air
~onditioned sound demonstration

tudios. Full ranges of Hi-Fi. Video
eguipment, In-car and portdbles, etc..

omall leading manufacturers; B & O,
Sanyo, Sony, Hitachi,
Pioneer, JV.C.

ONIC SOUND AUDIOJLLIEILE

248-256 TOTTENHAM COURT ROAD LONDON W1 TEL: 01-637 1908
=
WW — 043 FOR FURTHER DETAILS

CABE SYBTEMS >
CASE SYSTEMS “CLASSIC" RANGE OF CASES ‘/
All cases designed and manufactured by Case Systems

Although the cases are designed as a low-cost case. they are well finished and truly look expensive. This effect is enhanced by the proportion
of anodised aluminium, to shiny black leather textured top and bottom plates. Such features as these panels slotting into the front and rear
extrusions and into milled grooves in the side plates, keeping them completely flat, increases the impression of a costly case.

N

Case . L _—— e T e
Typel A B C Price - "'—“_‘_*“;\1 A
A 1850 | 5 | 250" | €£8.00 < _J,.. L
B |12 5 | 250" | €9.50 =% 8
c 17 Se 2.50" £11.76 ~ c —{
D 8.50"" 9! 3.50" £10.50
E 12" 9'r ) 3.50" | £11.75 Case HEAT SINK BOX
M 170 g 1.50 | £12.50 Typel A B c D Price Tms is an all alloy extrusion ribbed for heat
. A |
6 |8so | o 525 | £13.50 | [701[3.507[9 257|171 257 [9 " [e13 a5 |  Susfcy; Ancdised natural satin. Front size
All prices plus H 127 9’ 5.25' | £14.20 102]3.60' |12 11 25'|9''|g14 85 & e B
V.AT. 15% J 17 9" | 5,25 | g14.90 103|3.80' |17~ 11.25|9"'|€15. 50 HYSP:’ ITL;":; | £2m;85
All Case System cases are available with Discounts 5 off—10%, 10—12%, 26—15%, 50-~20%, 100—~25%. Prices include p. & p. U.K HS2 5.95 | £3,95
Terms c.w.0. S.A.E. for details: 20 HUNT LANE, CHADDERTON, LANCASHIRE, ENGLAND TEL: 061-652 1580 HS3 795 | £4.95

WW 009 FOR FURTHER DETAILS

RECHARGEABLE

BATTERIES v, (T
READY CIRCUIT TRANSISTOR TESTER

PNP THAT WORKS!
TRADE ENQUIRIES WELCOME s oy Akl Previaus Testers have been too sasily locied by low shunt
Full range available to replace 1.5 volt dry ceils and 9 voit PP type hiae s o ':';:a::":':’? ‘;:::‘;':3 ;:' I'.:: '.'r‘;":":”# 'r;“:’::“"":a’:"":
batteries, SAE for lists and prices. £1.25 for booklet. ''Nickel _ 3.‘;“"&?&?..3 ;;'53332’1‘!’.1..".1’53’125."" rixce

Cadium Power,"" plus catalogue. : Automatic WPN/PWP indication, fooiproct thrae-LED digpiay,
and unique test probes allow a very higk rate ef tasling even
by unsidlled users. Very competiliva price includes probes
and the DATEST 2 is availabie trom stock. Full data sheet frae
on request. ONLY £45 COMPLEYE + 15% VAT.

Total Price £51.75 inc. VAT & P&P,

* Write or call at:

SANDWELL PLANT LTD.
2 Union Drive, Boldmere

Sutton Coldfield, West Midlands 021-354 8764 IS)ATDNEMEILEE"_I;IHPNICBS llrITED
on .
See full range at TLC, 32 Craven street, Charing Cross, London TR =Y
WC2. Telephone: Pudsey (0532) 552461

WW — 022 FOR FURTHER DETAILS
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"COMPUKIT UKIOT

EUROPE’S FASTEST SELLING
ONE BOARD COMPUTER

* 6502 based system — best value for money on the market.
* Powerful 8K Basic — Fastest around % Full Qwerty Keyboard « 4K
RAM Expandable to 8K on board. « Power supply and RF Modulator on
board. ®* No Extras needed — Plug-in and go. * Kansas City Tape

Interface on board. ®* Free Sampler Tape includfng powerful Dissassembler

and Monitor with each Kit. # If you want to learn about Micros, but
didn’t know which machine to buy then this is the machine for you.

Build, Understand and Program
your own Computer for
only a smatl outlay

KIT ONLY £198 + var
NO EXTRAS NEEDED

AVAILABLE READY
. ASSEMBLED & TESTED
READY TO GO FOR £249 + vat

pecially designed case for Compukit 1n orangesbiack
With room for accessones. £29.50 + VAT

|| |[ 6502 Assembler/Editor tor Compukit £14:90 s |

Simple Soldering due to clear and concise
instructions compiled by
Dr. A.A. Berk, BSc. PhD.

D\

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your
commands and programs. By pressing the C key the world of Basic is open to you.
This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great
fun to use.

Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT

_’/SM Hz Super Quality Modulators

£4.90\®

6MHz Standard Modulators

£2.90

C12 Computer Grade Cassettes

10 for £4.00

Super Multi-rail P.S.U. +5 -5 +12v £29.50

Nascom | with Nas-sys

Special Price

letsembled Limited quantities ::ig%

ETI Breakout Game — Chip and PCB  £9.90

S100 Expansion Motherboard for

Nascom | £39.00
Anadex Printer Paper — 2000 sheets  £25.00
Floppy Disks 5% " Hard & Soft

Sectored £3.50

Floppy Disk Library Case 5% "' £3.50

Lexicon Language Transiator £125.00

Modules for Lexicon £29.00_
Eprom Boards £63.00

8K Static Ram Boards — S100 £110.00
Grandstand Video Game £59.00

Cartridges for Grandstand £11.99

George Risk Ascii Keyboard £39.00

Cartridges for Atari

— Full Range in Stock £13.90

Interface PET IEEE

- Centronics Paralle!

Not decoded £49.00

Decoded £77.00

interface to Centronics parallel for

TRS80 £75.00
" Verocases for Nascom 1 & 2 etc.  £22.50

Keyboard Cases £9.90

a Electric Pencil for TRS80

£29.00 A

o < .NASCOM-2'® * NEW REDUCED -

'3 _  MICRO- PRICES :

*E=% COMPUTER J

be . ony || B¢ £449) - e

£295 | | 16K £549 V”—'~'
|| 3K £649
RRP_£795

tor32K  The PEDIGREE PETS

Microprocessors Z80A. 8 bit CPU. This will run at 4MHz

but is selectable between 1/2/4 MHz. This CPU has now

been generally accepted as the most powerful, 8 bit pro-

cessor on the market

INTERFACE

Keyboard New expanded 57 key Licon solid state

keyboard especially built for Nascom. Uses standard

Nascom, monitor controlled, decoding.

T.V. The lv peak to peak video signal ¢an drive a monitor

directly and s also fed to the on-board modulator 1o drive

the domestic T.V.

1.0. On-board UART {In1.6402) which provides serial

handhing for the on-board cassette interface or the

RS232/20mA 1teletype interface

The cassette interface 1s Kansas City standard at either 300

or 1200 baud. This 1s a fink option on the NASCOM-2

The RS232 and 20mA loop connector will interface directty

into any standard teletype

The input and output sides of the UART are independently

switchable between any of the options —

i.e. it is possible to house input on the cassette and output

on the printer

PIO There is also a totally uncommutied Parallel 1I/O

(MK3881) gving 16, programmabie, 1/0O lines. These are

addressable as 2 x 8 bit ports with complete handshake

controls

Documentation Full construction article is provided for

those who buy a kit and an extensive software manuat is pro-

vided for the monitor and Basic

Basic The Nascom 2 contains a full 8K Microsoft Basic in

one ROM chip with additional features ke DEEK, DOKE,
\ SET. RESET for simple programming
[ ]

With free 16K RAM board
*/only £295

VAT TRS80
Expand your TRS80 by * EXPANS|ON
32K

32K Memory on board ’5 lNTERFACE

Oisk controller card. Real
tme clock Requires Level

Centronics parallel port
i
1l Basic. Intertace for 2 ; i
casseite decks. complete —_—— e
® wilh power supply

s

" only £399
VAT

q
o

Very popular for home & business use. 8K Microsoft Basic in
ROM. 8K Pet 32K & 16K with new mproved keyboard.
Al with green screen
Extra cassette deck £55 Full range of software available
/o

fo

video 100

12" BLACK & WHITE
LOW COST VIDEQ
MONITOR

RRP £79
» only £69

® I|deal for home, personal and business computer systems |
@ 12 diagonal video monitor ® Composite video input
® Composite video input @ Compatible with many com-
puter systems ® Solid-state clrcuitry for a stable & sharp
picture @ Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms @ Resclution - 650 lines Minimum In
Central 80% of CRT; 550 Lines Minimum beyond central
809

4 *

e

VAT

TRS80 LEVEL 2 16K

Fully converted to UK T.V Standard Comes complete with
easy 10 follow mapuals UK Power Supply - Casselte Leads

Sample tapes Special box to enable you 10 plug into your
own TV Recommended for tirst time-buyers. Just plug in

ﬁ a and go. Full Range of Software Available ﬁ

“Eyropes Largest Discount
a Personal Computer Store”

Please add VAT to all prices — Dellvery at cost, will be advised at time of purchase. Please make
chegues and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G

Telephone: 01-441 2922 (Sales) 01-449 6596

OPEN - 10 am -

7 pm — Monday to Saturday

Close to New Barnet BR Station — Moorgate Line.

% NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933

.!

A
VISA
——

COMPUTER

c““ COMPONENTS

{Part of the Compshop Ltd. Group)

/e

WW — 085 FOR FURTHER DETAILS
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.(ars/w/f'

MODULE KITS

For the quality conscious constructor
VHF-FM SIGNALMASTER Mark 8 (on top)
2 x 30 W rms AUDIOMASTER (below}
—if you require immaculate electronics in a professionally designed
system
—complex parts pre-built and aligned.

p T —tull service backup in the U.K.
/ N\ LARSHOLT has the answer.
oudn. oo et oz tooe Prices:

) Signalmaster . . .. £86.95 + £13.04 VAT
s X X X X | Audiomaster . £79.00 + £11.85 VAT
Write or telephons for free brochure which gives full tachnical

details for this and other Larsholt products.

LARSHOLT ELECTRONICS AMBITISIERSSTON AL

from: BRENTWOOD, ESSEX CM 14 4SG
DK 4622 HAVDRUP - DENMARK Tel. (0277) 230909

WW — 066 FOR FURTHER DETAILS

SIMPLY AHEAD - and staying there!

0.E..PLATE
POWER AMPLIFIERS

MADE IN ENGLAND

1.L.P. offer for prompt delivery, arange of O.E.M. Plate Power Amplifiers in three useful output
ratings. These units are typical of I.L.P. design and manufacture — encapsulated circuitry.
rugged construction, just five pin connections, trouble-free mounting, no output capacitor ot
other external components to be added, and operation from splitline power source. PRICES ARE
KEENLY COMPETITIVE, QUALITY AND MANUFACTURE OF THE HIGHEST POSSIBLE
STANDARDS. VModules can also be manufactured to customer’s own design.

PCE 100 | 250 | 500 | 1000 | 2500 | 5000
0.1% DISTORTION Fon + + ) : ' .

WIDE BANDWIDTH HY 120P
PROTECTED 0/P TRANSISTORS ARl
FULL LOAD LINE PROTECTION -
NO EXTERNAL COMPONENTS towms | £13.18 | £11.98
ONLY FIVE PINS TO CONNECT

HY i
240me £19.26 | £17.51
40

INDUSTRIAL Hy agop T 20 116 X 75 X 23mm

A divisior. of I.L.P. ELECTRONICS LTD., GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY, KENT, CT2 7EP (0227) 54778 : Telex 965780

WW — 067 FOR FURTHER DETAILS

e " JES AUDIO INSTRUME NTATION

Ilustrated the Si453 Audio Oscillator
SPECIAL FEATURES:

* very low distortton content—less than 0.03%

% an output conforming to RIAA recording characteristic
% battery operation for noripple or hum loop

% square wave output of fast rise ime

£78.00
also available
. Fare 5 Si452 Distortion Measuring Unit
Si451 Millivoitmeter . p . o
* 20 ranges also with variable control permitting easy reading of & lgwe(:fc;st‘lt_::nizt:ir;lco'n(;riw:asl-u::er::etn; dgv;\n ": A fenwith comzrse;eé\d
relative frequency response £78.00 eI “ Ag“_' PRIUCE;';U'J; CII/AT .
J.E. SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, W. YORKS. BD19 5LA. Tel. 0274-872501

WW — 048 FOR FURTHER DETAILS
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Buy the cheapest and you may soon find that it can't
meet the varying needs of all the people (in marketing,
management, training and security, for example) who will
want to use it.

Buy the most expensive and you could literally waste
thousands on features never used.

Forget compatibility and the future and you could
find yourself spending more money on extra equipment
- or discarding equipment you've just bought

WIDE CHOICE. GOOD ADVICE.

Through our network of Video Centres, we at
Bell & Howell distribute one of the largest video ranges
in the U K. This means that we can offer wellfounded
advice about the many options and thus help you avoid
Investing in mistakes. So talk to us before buying video.
Ask us “What’s right for me?”

We answer that question by first helping you to define
how you're going to use a video system.

We pose the questions buyers often forget to ask (and
sellers sometimes ignore). Who will use it? When?

And where? Is colour necessary? Do you want to edit
your own programmes? Will you use tapes

I'd like to discuss video with Bell & Howell.
Name

Organisation

Address

JVC CAMERAS, JVC RECORDERS. JVC STUDIO EQUIPMENT, JVC MONITORS. ELECTROHOME MONITORS. FUJI VIDEO TAPES.

To Pieter Glas, Bell & Howell AV Ltd., Freepost, Wembley, Middlesex HAQ 1BR.

35

“HOW CAN | BE SURE OF
BUYING THE RIGHT VIDEO?”

It's easy to make mistakes when buying video equipment.

from libraries or other companies? Will you want a lot
of duplicate tapes?

From your answers we can build up a video package
to meet your exact needs. It could be a simple
monochrome camera with a VHS video recorder.

Or a sophisticated threetube colour camera with
portable recorder, monitor and electronic editing suite.
Whatever it is, we make this promise.

if you don't need something, we'll tell you so. If you do
need it, we can supply it - all the way to a total video
system which, because it has been tailored to your
individual needs, will be right for you.

AND SUPERSHIELD.
No matter what you buy from the Bell & Howell video
range; our unique Supershield warranty will guarantee
you free adjustments, repairs or replacements (except

“for tapes and tubes) for two years after purchase. And

if the job can't be done on the spot, we'll provide
transport to and from a specially equipped Supershield
video workshop.

Like our practical advice, that’s also free. Because we
believe Service starts before a sale and continues
long, long after.

ww3i

WW — 126 FOR FURTHER DETAILS
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publishers @ £4.25 inclusive.

Read all about home entertainment ideas for the
nineteen-eighties in the new Hi Fi Yearbook and
Home Entertainment. Still the ieading reference book on
Hi Fi it's now bigger and better than ever, with over 550
pages and new sections covering other types of home
entertainment equipment: radios, electronic organs, colour
TVs, video recorders and electronic TV games. There are
specifications, prices and illustrations for the equipment covered, as
well as informative articles written by experts. ... Plus directories of
manufacturers, suppliers and dealers.
Hi Fi Year Book and Home Entertainment 1980 available at leading
newsagents and bookshops from November 1st. Price £3.75.
If in difficulty order direct from the

ORDER FORM

To: General Sales Manager, Room CP34,

IPC Business Press Ltd., Dorset House,
Stamford Street, London SE19LU

Pleasesendme.............. copy/copies of Hi Fi Year Book and Home
Entertainment 1980 @ £4.25 a copy inclusive, remittance enclosed.
Cheque/p.o. should.be made payable to IPC Business Press Ltd.

Name.... ..
(please print)
Address...

Registered in England No. 677128

Registered Office: Dorset House. Stamford Street. London SE19LU
D D N S I D D D S D D e P e .

;S e, -

carbon film RESISTORS

PRICES REDUCED. SEND FOR DETAILS NOW

Z.|

T S ——

AERO SERVICES LTD.

'42-44A-46 Westbourne Grove
London W2 5SF

Tel. 01-727 5641 Telex 261306

WW — 027 FOR FURTHER DETAILS

Tewphane Ho
Cables Aeraco

v (0.
Tews Hurtey

AEL CRYSTALS LTD

GATWICK HOUSE HORLEY. SURREY ENGLAND i#H6 95U

34) 5353 Tehex 87116 {Aerocon Hotky)

WW — 018 FOR FURTHER DETAILS

— = : e
FIOXP~ iten wtn TN PR Ry NEW CONSOLES FOR KEYBOARDS OR SLIDER CONTROLS
A Type DS=Doubis Siape Typa SS=Single Siape :lploi‘mcnlz‘u':; e wYC ,
: uminium, . onsoles:
,E/\ E Top 18g(1.5mm)
: 1 Base 14g(2.0mm)
Cover & Basa Steel/Black PVC Embossed Laminete K — — Ic '\/ © Seit-col
222(0.7mm). / / jRRiag cgamreeted.
d Front Panel Aluminium REF 170 18g(1.6mm). REF o) ) G &ecrew fixing, into
19U 129(2.5mm). / bushes.
Sock Penel Aluminium 18g(1.8mm). A Langer sizes will accept TRITON and
intemal Cheagis Piate Steel 18g(1.3mm). of D{f\ B NASCOM and will take 8 4" high, power
Intemal End Brackets Steel 20g(1.0mm). = aupply, transformer.
Front & Beer apertures: Dimn. Aless 1.8 (IBmm)
; : Dimn, C loss 0.83% (18mm) . A A Ventlation slots in base snd resr psnel.
ntemal M: " -
s “?"““' Lol "—)—J“""{ NOMINAL OUTSIDE DIMENSIONS
2 J—— LTSI10E A D&S DR12 D81S S8R S81J §817 | TYPE D56 D817 D515]558 513 §5°7|17uKP2 17UKP) 17UXPA_TTUXPS
&" nch me () 13 18.8 8 12 156 PR e e e e e
T L) () [ A 8 c c s 13 97 8 13 17 var_c|ow 168 znw
1 2 19R2 | 19.26 0.78 3.78 | 480 247 1) b 3 s 425 3 s 428 | ST S AR AR R WAL BT NN T 1)
p 19R3 | 1925  9.75 550 489 247 140 f E 1 1 1.78 2 25 28
/ M 19R4 | 19.25 .75 7.5 | 489 247 84| |F 2 4 10 TG
i 19R§ ( 19.26 9.75 9.00 489 247 227| (O 8 7.6 5.63 5 .75 &5 .
¢ H 18 2 2 . | *Cerriage UK inciuded » Terme CWO « SAE for details % Europesn agent
1762 | 17.50 0.75 3.38 | asa 247 se
1763 | 17.50 9.75 613 | 44a 247 130 155 330 394 153 306 394 ™
17v8 | 12.50 9.75 6.88 | 444 247 178 203 330 432 203 330 432
1708 | 17.50 9.26 .63 | 444 247 219 ¢ 76 102 108 76 102 108 ‘.n:ﬂ'otvuu“k'mm“.:x‘.':,::’"
25 28 44 3 63 83 y a lor and correspo .
NEW CASES Type T9n: 19R3 19Ma 8RB 1707 1703 1TA 178 5 81 102 254 82 183 229 Trade enquiries weicoms. Callers strictly by appointment.
RACK MOUNTING or Price 127 190 143 127 190 218 olsTNM;;EI::V A, M:»::u:u;‘il.ow;on) LTD.
VAT 0 38 61 51 gware Road, London,
FREE STANDING e {ie® 7781 930 7008] 6 15 1702 1776 16 60 85 West Rogent Street, Glasgow G2

WW — 102 FOR FURTHER DETAILS
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PLAN FOR THE 80’s WITH THE
ADCOLA SOLDERING UNIT 101

It has features other tools have not

. 50w ELECTRONIC . MINIMUM OF MAINTENANCE
TEMPERATURE CONTROL . SIMPLE PLUG-IN BITS

Al
. FOIRLISRI §YSTEM PROMPT BIT REPLACEMENT

@ NO MAINS INTERFERENCE SERVICE

@ NO MOVING PARTS @ TOO0L INTERCHANGEABILITY

@ LOW SAFETY VOLTAGE @ LOCKABLE TEMPERATURE
OPERATION INDICATING DIAL

ADJUSTABLE TEMPERATURE
o S0JUSTARCETEMAER! @ 12 MONTHS GUARANTEE

Soldering Unit 101 showing the two instruments available

= ' ADCOLA PRODUCTS LIMITED

GAUDEN ROAD. LONDON SW46LH TELEPHONE 01 6220291/4 TELEX121851 ADCOLAG
WW — 031 FOR FURTHER DETAILS

‘ ELECTRONIC
INDUSTRIAL THERMOMETER

(S,

hd

Elecfron:

C
Component

When you need
PP electronic components in a

hurry call Verospeed. Our

service is  designed to get them to you without delay.
We hold over 1300 product lines in stock for immediate

same day despatch to solve your R & D problem or

production hold-up.
The range covers active components, meters and

modules, packaging and assembly and production

tools — so when you need components fast,

dial 0703 618525

ik Z

LS I~ 8N

THE MODERN WAY TO MEASURE TEMPERATURE

A Thermometer designed to operate,as an Electronic Test Meter. Will
measure temperature of Air, Metals, Liquids, Machinery, etc.. etc.
Just plug-in the Probe. and read the temperature on the large oper
scale meter. Supphied with carrying case, Probe and internal 1%
volt standard size battery. : i

Model “Mini-Z 1" measures from—40° Cto + 70° C. Price £30.00

Model “Mini-Z 2 measures from—5° Cto + 105° C Price £30.00 -618525

Model “Mini-Z Hi"” measures from + 100° C to 500° C £33.00
{VAT 15% EXTRA)
Write for further details to \/E@@ i
HARRIS ELECTRONICS (LONDON) bl
138 GRAY'S INN ROAD, LONDON, WC1X 8AX Verospeed, Stansted Road Boyatt Wood
(Phone 01-837 7937) EASTLEIGH, Hampshire S05 4ZY

WW —040 FOR FURTHER DETAILS
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Thurlby PLK  triple output :
A bench power supply system |
that meets today’s needs

@ Three fully independent Outputs, all fully fioating
@ Simultaneous digital metering of voltage and current .

@ 3% digit {4000 count) meters with %' LED displays O . ‘ I 0

@ 0.1% accuracy, Resolution of 0.01 voits and 0.001 amps . o

@ 5 volt high current Qutput with overvoltage crowbar
@ Remote sense facility for maintained precision at high currents

@ Fully variable voltage and current. O to 60V or 0 to £30V 6 v . E “ w H
wua v

Q Single, Dual and Triple Output Units mm
’I‘hurlby PI" Serles Prices from under £100 T e s —_——""" y

Full data and distributor list from Thurlby Electronics Ltd.,
Coach Mews, St. Ives, Cambs. PE17 4BN. Telephone: (0480) 63570 PL310K, O to 30V at O to 1A, 0 to 30V at %A, 5 # 1V at 3%A, £199.50

< & W Thurlh FL3IO <) g*

:'HJE’S 10 35’

Iaemtng

WW — 046 FOR FURTHER DETAILS
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fact:

five New Shure Cartridges
feature unique, state-of-the-art
technology

- i 9 Shure writes a new chapter in the history of affordable hi-fi b
the M97 El'a IV SerleS making the latest cartridge technological breakthroughs avaﬁ-

° : ° able in acomplete line of high-performance, moderately priced
plckup C artrldges cartridges; the M97 Era |V Series Pickup Cartridges, available
with five different interchangeable stylus configurations to fit
Tip every system and every budget.
Stvlus Trackin The M97 Series incorporates such vanguard features as
YU . g o = the Dynamic Stabilizer—which simultaneously overcomes
Modei Configuration  Force Applications record-warp caused problems, provides electrostatic neutral-
9 p p , P
. Nude 3% to 1V ization of the record surface, and effectively removes dust and
M97HE q e lint from the record—and a unique telescoped stylus assembly
Hyperelliptical  grams Highest fidelity which results in lower effective stylus mass and dramatically
iradi 3 1 igh improved trackability.
M9O7ED [ e e LA Each of these features...and more...has been incorporated
(Elliptical) ClEE g?ecg'sr;%:‘?ges in the five cartridges in the M97 Series—there is even an M97
) 3 1 : cartridge that offers the low distortion Hyperelliptical stylus!
M97GD Nude Spherical 7+ 1 e Wha!’sgmore every M97 cartridge featu¥g§a urF\,l ue Iatyeral
P grams NS0 9 J
deflection assembly, calied the SIDE-GUARD, which responds
Y, - : -
Biradial 1%t03 Where slightly to side thrusts on the stylus by withdrawing the entire stylus
MI7EJ (Elliptical) grams heavier tracking shank and tip safely into the stylus housing before it can bend!

The performance of the cartrid?es is highly faithful to the

1%to3 forcesare recorded music. Hear it you must

M97B Spherical

grams required. - =
N 5 . NEW! M97 Series Era IV Pickup Cartridges...
gl Styllus B"?d"al 12t03 For 78 rpm Five new invitations to the new era in hi-fi.
forallM97's  (Elliptical) grams records.

| F SHURE |

Shure Electronics Limited, Eccleston Road,
Maidstone ME15 6AU, Telephone: (0622) 59881

WW — 101 FOR FURTHER DETAILS
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wireless
world

Education for integration

Since a television programme put the
cat among the pigeons and made the
world at large believe that Karel
Capek’s view of the future was to
materialise in about a fortnight at the
very latest, engineering persons have
become accustomed to hearing
references to ‘chips’ from the
unlikeliest of sources. Cabinet
ministers, trade union leaders,
industrial writers, popular magazine
and newspaper columnists, television
commentators — all kinds of
non-engineering person hever seem to
tire of discussing integrated-circuit
technology and its impact on society in
terms that imply total familiarity with
semiconductors in all their
manifestations.

It is quite difficult to discover the
received picture of modern electronics
possessed by people whose interests do
not include engineering. The crescendo
of strident and frequently doom-laden
prophecy, initiated by the adoption of
‘the chip’ as a sort of 1970s Spinning
Jenny substitute, coupled with saner
(because better informed) comment
from engineers, must have generated

-considerable confusion among those

whose only present involvement is the
direct or indirect provision of finance.
The integrated circuit in question is,
of course, the microprocessor. Most of
the others have arrived at the stage
where they are thought of as
components; and are consequently not
newsworthy: decade counters,
operational amplifiers and
phase-locked loops are used in a
manner almost as abandoned as were
discrete transistors ten years ago, But
the microprocessor has an aura of
sanctity about it which its lineage and
capabilities do not warrant, and which

may well be not only technically but
politically perilous.

A Ludditic reaction to ‘new

‘technology’, fuelled by badly

disseminated information and mass
news posing as information, is one
possibility; the newspaper industry has
already seen an illustration. The
alternative is to demonstrate the
respectability of the microprocessor as
a down-to-earth, extremely useful, but
entirely non-occult electronic
component in a programme of
education carried out by people who
really do know what they are talking
about. We have seen far too many
newspaper and television pieces whose
aim has been to describe the
applications of integrated circuits in
the ‘wonder of modern science’
manner, heightening in a most
irresponsible way modern man’s
ingrained and well-founded suspicion
of single-minded, but accident-prone
technocrats.

The attitude of mind which impels
otherwise reasonable people to walk
out on strike when ‘new technology’ is
discovered in the offing is unlikely to
be of muich assistance to anyone. If an
organisation is compelled by a lack of
understanding to stick to outmoded
methods of working, its customers will
simply go to another source of supply”
which has taken advantage of modern
developments. Many people will no
doubt need to change their skills, but
there is no reason to think that a
smaller total workforce will be needed
in the society of the next decade.

The microprocessor is not an
invention of the Devil, but in the face
of sensational reporting it will tax the
skill of educators to prove it.
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Pulse induction metal detector

Experimental system for overcoming magnetic viscosity effects

by J. A. Corbyn

Receive coil
Np turns

Target modelled as
a loop ragius a

Transmit coil-
N turns

Sharp cut off
of current
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Fig. 1 Elements of a pulse induction system.

Magnetic induction
T Bp Weber
wall Meon radius a
thickness
g
2 ~

Fig. 2 Standard cylinder target.

Transmit coil overdamped
to suit switch Lt

Transistor

switch timited to Ip

Transmit current

~M

tr

Receive
interval
-Trep “’i
a
]
¢
('S
o O
z i
<2
PINC)
g
o 2
TIME
r4
o
g
24
= x
w o
=2 ©)
O x k
<
Pl©)

TIME

Fig. 3 Response of soil or rock when the
primary magnetic field is switched off.
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Fig. 4 Equivalent circuit of the transmit and receive coils.

Because the author considers buried
"treasures’’ to be the most lasting
and potentially most informative
repositories of human history, he
feels that their detection and
excavation should be restricted to
approved organisations. This article
describes an experimental metal
detector, originally developed for
detecting gold in Western Australia
(so far unsuccessfully), that can be

-adapted for archaeological or military -

applications. Particular emphasis is
placed on magnetic viscosity and how
to eliminate this undesirable effect.

Metal detectors used in searching for
buried metallic objects are similar in
concept to those used for geophysical
exploration. All such instruments de-
pend on the measurement of a mag-'
netic field associated with eddy currents
induced in the target by a primary
magnetic field. The two main groups of
metal detector are the continuous wave.
type where normally a sinusoidal
primary magnetic field produces eddy
currents in the target, and the pulse
induction system where the primary
field is a series of pulses. In a continuous
wave detector, coupling between the
transmitter and receiver is effected by
the geometry of the system which must
be rigid for detecting small metallic
targets such as archaeological artifacts.
Rigid geometry is not so important in a
pulse induction system because there is
no direct coupling between the trans-
mitter and receiver.

Early  metal detectors were mainly
continuous wave types because simple
circuits could be used. However, pulse
induction systems have been described
in the geophysical context by Grant and.
West!, and in the archaeological con-
text by Colani?.

In a conventional pulse induction
system a primary magnetic field is’
switched off and induces eddy currents
in a conductive target. Voltages in-
duced by the decay of these eddy cur-
rents are detected and then displayed.
Fig. 1 shows a system comprising.circu-
lar primary and receive coils which are
coaxial with a target illustrated as a
conducting loop. Fig. 2 shows the case
where a magnetic flux of B, Weber is
normal to a loop of radius a and
effectively falls to zero in time At. If L is
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the self inductance of the loop, R the
resistance and i is the .current then

: d
iR=— d_t[Bpmzi Li] M

Ipr=Bo at t=0,<Bp=Oatt= At and iAt is
the current at t = At,

2

If At«L/R, equation (2) can be
approximated by

2
ma BO (3)

i~

If the target is given a standard form of
a cylinder with radius a, height a and

wall thickness a/2, L can be calculated.

from an adaptation of Wheeler’s for-
mulae

L=ax2.07x%10-5H “)

Although equation (4) is an approxima-
tion it is sufficient for practical purposes
because targets are rarely standard
shapes. The resistance can be calculated
from
0.289 % 105 x k
se——1=_ ®)

a

where it is assumed that the specific
resistance of the metal is for gold
(0.023x10-%Qm) and k is the specific
resistance in relation to gold. When the
primary magnetic field is removed the

current in the target decays exponen-
tially with a time constant.

L 7.16a?
T=—=
I ®)

The eddy current induced in the model
target is then

ma’poH, el

1= ax20Tx 105 % A

and setting p, at 4r % 10-7H/m
txhk
i=1.907aH e 7 Q)
In the pulse induction system of Fig. 1

the primary magnetic field at P is
approximately

_mrNJ 2 r2NI

Ho==gnd =" &A™ ®
The voltage at the recéiver coil is deter-
mined by the rate of change of flux
linkage originating from the target and
is given by

=tk a?
NGy ) o070 =k L2 T,
16a?

2n’ B
therefore,

ak

Vi = 0262 X 10-rr2N.NJ, — 7152

®
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If the received signal is integrated the
mean output signal level V_ will be

2 [ Va-

1.875% 10-6 EJLlifiﬂlg
hS

rep

(10)

where T, is the repetion interval de-
fined in Flg land T, >T.

As an example, consider the case where
T,is 0.6m, T, is 0.45m, N, is 54 turns, N_ is
68 turns, a is 0.04m, h is Im, I, is 1A and
'T,, 15 0.016s. Equation (10) gives a V, of
1.1pV and for k=1, T=5.7ms. This is
very approximate because h is not much
greater than r,.

The time constant of a non metallic
material in the vicinity of a metal de-
tector can be calculated by appropriate
modifications to equation (6) as

1.64 % 10-%a?
——g —S

an

where S, is the specific resistance of the
material. Substituting a=1m and
$=0.2Qm, the approximate specific
resistance of sea water, the time con-
stant is 0.8us.

Most rocks and soils have a specific
resistance much higher than this so an
effective separation can be made be-
tween signals due to metallic targets and
conductivity effects in the ground by

Fig. 5 Metal detector transmit and receive coil assembly. The coils
are connected to the circuits by tv type coaxial cables which can be
plaited. The cylinder is constructed from plywood and softwood
with glued joints and no metal nails or brackets.
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introducing a delay At between switch
off of the transmitter current and
observation of the returned signal. In
practice delays from 40us to 300ps are
suitable.

Magnetic viscosity effects

The magnetic properties of soils and
rocks are mainly attributable to mag-
netite and maghaemite. These minerals’
exhibit a magnetic viscosity effect be-
cause their magnetization does not in-
stantaneously follow an applied mag-
netic field. Magnetic viscosity is
qualitatively similar to the effects of a
conductor on a metal detector. The
direction of temporary magnetization is
the same as the primary magnetic field
and the magnetic flux in the conductor
being detected. Although there is no
comprehensive theory of magnetic
viscosity, Tropin® has critically
reviewed Neel’s theory which is de-
scribed by Stacey and Banerjee®*. Useful
data for metal detector design has been
provided by Colani and Aitken®.

When designing a pulse induction
metal detector it is necessary tb know
the response of soil or rock to a de-
creasing step in magnetic field. A
general equation is

Mo<KAHg(t) (12)

Fig. 7 Gated amplifier. Note that only one
section of the 4053 is used, all unused
inputs should be connected to ground. All
voltages are d.c., measured with a high
impedance méter. All capacitors are
ceramic or aluminium electrolytic types.
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'where K is the magnetic susceptability
and M is the magnetic moment per unit
volume of material resulting from a
change AH in the magnetic field at time
t after this change. Equation (12) is
linear in that g(t), which describes the
decay of the magnetization, is indepen-
dent of the primary magnetic field. At
t=0, g(t) should be finite and as t—°
g(t) should go to zero. Furthermore, g(t)
from practical experiences should be a
decreasing function of t. Fig. 3 shows.
the response of a soil or rock to a de-
creasing step in magnetic field. A review
of available literature and some ex-
perimental work shows that g(t) can be
expressed as a sum of two exponentials.
An electronic system was constructed
to simulate the sum of exponentials and

e

Y/

compare the result with the response of
soil or rock. A satisfactory model for the
derivative of g(t) is

g'it)=(1—-P)e~tT +Pe ¥  (13)
where T, is 75ys, T, is 550 to 800us and P
is in the range 0.08 to 0.30. These obser-
vations apply to lateritic soils in the
goldfield region of Western Australia.
The function g!(t) does not depend on
the physical dimensions of the material
being magnetized and the form of the
decay due to a conductive target is
generally a simple exponential decay as
in equation (7). I therefore decided to
construct a ground effect elimination
system for a pulse induction metal de-
tector by determining the difference

Fig. 8 Synchronous detector. The
regulated power supply is shared with the
gated amplifier. The 4 7pF compensation
capacitor is soldered directly to the 3130
leads.

Fig. 9 Sum of exponentials eliminator.
Resistor R, controls the mixture of
exponentials, R, controls the decay
constant T,, and R, controls the decay
constant T,. Production of the initiation
pulse from logic level A is shown in Fig.
10.

%  Receive period ——|
1 Logtc level A ? '_ l
Switch | Type Control ! :
S, 4016 Both closed only when Initiation puise ? :
S, 4016 initiotion pulse is present B cive ? l_nl
Sy | 4016 | Closed during end of receive period pulse period pulse .
S, 4053 | Output earthed except when logic level is nith
Output
*6k8
) S
p—/c—. € +
T £‘22k 3140 *_ V \r—‘r
_JJOOOD — €k8
200k
1k > A
S2 R 3
R, S o4 J a3kt
10k l 22k
+ % Matched pairs
2200p = of resistors
R G
3
_/o—— —— ——— =
'
-C100n 220N
ceramic l -.- poly

”



44

between the response of the ground and
the observed response, assumed to be
due to magnetic viscosity.

Coil design

Design objectives for the coil system
are to maximise the primary magnetic
field at the target and the voltage in-
duced in the receiver coil by eddy cur-
rents in the target. The noise level due
to variations in the earth’s magnetic
field and movement of the gradiometer
over the ground is about 1pV with a coil
of 25 turns, an area of 1 m? and with a
similar coaxial coil 1 m away. This
limitation was determined for a receive
system with a centre frequency of 200
Hz and a bandwith of 10 Hz. The major
noise contribution is from normal
variations in the earth’s magnetic field
and does not account for man-made
electrical interference.

The time constant of a critically
damped gradiometer constructed with
the above limitation is generally under
10us for a coil diameter above 1 m.

Transmitter coil design is controlled
by the decay resistance required to
prevent an excessive voltage being
applied to the transistor switch, see Fig.
4. Neglecting coil capacitance, the de-
cay of current I through a coil of self
inductance L, and decay resistance R, is

I=Ament/ 2 (14)
where T, is the decay constant R,/L, and
I, is the initial current through the
transmit coil. If M, is the mutual in-
ductance between transmit and receive
coils and V is the peak voitage permit-
ted at the switch, the voltage decay at
the receive coil due to the current decay
through the transmit coil is, for I, <I,,

M,
Vr=va:_re /Tt

(15)

If V, is the maximum permitted voltage
at the receive coil at time At

With Vp = 750V, V., = 1pV and
M, /L,=0.1, equation (16) gives
At/T,=18.1.

Equation - (16) shows that the mini-
mum value of At is determined prin-
cipally by T, In practice T, cannot be
much greater than 5% of At, depending
on the ability of the circuit to reject a
background decaying voltage during
the receive period.

A circular metal detector array with
coaxial receive and transmit coils is
shown in Fig. 5. The receive coils are
arranged in a gradiometer configura-
tion and the bottom winding is coplanar
with the larger transmit coils. In-
creasing the size of the transmit coils
reduces the magnetic viscosity effects

due to a relatively intense primary field:

close to them.

In addition to this array, various
circular types have been constructed
with diameters from 0.05 to 2 m, and
rectangular versions up to 2 m long for
searching large areas. For the larger
arrays it is desirable to keep coil

capacitance as low as possible by

careful winding design. As previously
noted, rigid system geometry is not
essential for a pulse induction system
and the simple wooden structure de-
scribed is sufficient.

Circuit design .

A block diagram of the metal detector
circuit is shown in Fig. 6. An alternating
primary magnetic field is used to avoid
magnetic polarization of the ground
and to improve the overall signal-to-
noise ratio. The gated wideband
amplifier in Fig. 7 consists of a high
voltage protection network, a ¢.m.o.s.

Fig. 10 Interface, buffer and initiation
pulse generator. A 4001 inverts the end

v M of the receive period pulse and derives a
At=Tlog, (—‘;’;—" , (16) ‘60 us initiation puise from the receive
ele period signal.
+ 5v
= {A)
)
-‘_T @ Initiation
pulse
4 sl _lj_.
3 " 6ousecs] ™
12 o
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analogue switch and a transistor
amplifier designed for fast recovery
from saturation. The 4053 grounds the
amplifier input except during the
receive .period when the receive coils
are connected. The passband of the
amplifier is 20 Hz to 100 kHz and the
gain is approximately 4000. It is not
practical to use a higher gain due to
instability and amplifier saturation
caused by the decay of current in the
transmit coils.

The synchronous detector in Fig. 8
recognises a pulsed alternating signal
with a unity-gain sign switched
amplifier. The op-amp provides an out-
put of +1 or —1 and the 4053 grounds
the input when a useful signal cannot be
received. The rise-time of the detector
for a square wave is about 25 ps.

A sum of exponentials eliminator-’is
shown in Fig. 9. This circuit takes
samples of 60 ps duration at the begin-
ning and end of the receive period and
simulates the magnetic viscosity effect
of the ground by inserting a function-as
shown in equation (13). The simulated
ground effect is subtracted from the
input signal to give an output when the
response does not match that caused by
the ground. The parameters T, T, and P
can be changed to suit the ground con-
ditions. RC combinations are used for
the simulation and a 0.32 pF capacitor
stores the background level to which
the sum of exponentials decays. With
the components shown the range for T,
is 20 to 240 ps (typicailly 80 ps), for T, 50
to 900 ps (typically 800 ps) and P is from
Otol.
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To be continued

February cover — cor-
rection

The thyristor stack pictured on our February
issue front cover was made by Powerstax
Division of The House of Power, of Orping-
ton, Kent, not by Pinnacle Electronics Ltd as
stated in the caption. We apologise to both
companies and to readers for any invon-
venience that may have resulted from this
error.
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Non-echoic acoustic measurement
with the H-P 3582A

New Hewlett-Packard spectrum analyser uses digital signal processing

by R. N. Grubb, Auris of Boulder, Colorado

The HP3582A is a recently
announced audio spectrum analyser
using fast Fourier transform analysis.
A number of its features can be
exploited in the measurement of
loudspeakers and microphones in
non-echoic conditions. These are
described and some practical
examples of its application given.

THE RECENTLY announced model
3582A spectrum analyser by Hewlett-

Packard is-an example of the new.

generation of instruments which de-
pend on microprocessor technology to
provide powerful capabilities at a lower
price than has previously been possible.
In this case, digital signal processing
technology is used to implement a flex-
ible 0.02 Hz-25.5kHz spectrum analyser,
using the fast Fourier transform (FFT)
of the digitized input signal to calculate
the signal spectrum in the frequency
domain from a sample of the input
signal in the time domain. Although the
instrument is a computer system, the
mechanics usually associated with the
use of a computer are completely
transparent to the user, who is pre-
sented with a fairly conventional-
looking front-panel control layout. The
program is, of course, contained in
read-only memory.

~ The 3582A is not a real time third
octave analyser. In fact, one thing
which may put off the average audio
engineer is the lack of anything but

1), =V, sin (wtr@,)

linear frequency-scale presentations.
However, it is inherent in the fast
Fourier transform approach that a lin-
ear, equally-spaced set of spectral es-
timates is produced. The resolution and
bandwidth of each estimate depends on
the length and shape of the time
window used to select the signal sample
for analysis. Thus a logarithmic presen-
tation of the data would necessarily be
only cosmetic, information at the higher
frequencies being lost, if a constant

‘proportional resolution were displayed.
As the available frequency ranges of the-

instrument are very extensive, all the
information is available, although it is
perhaps more time consuming to
obtain.

By audio spectrum-analysis
standards, the capabilities are uncon-
ventional, including measurement of
phase, measurement of transfer func-
tions and time-domain signal averaging
before analysis.

Measurement of the phase response
of audio systems, particularly of loudt
speakers, has recently become of inter-
est in the quest for the more realistic
reproduction of transients. The 3582A
provides in one box the means to make
response measurements, including
phase, on loudspeakers and other audio
trandsucers, without requiring an
anechoic chamber, or the roomful of
minicomputer used by loudspeaker
manufacturers to make such measure-
ments.

Fig. 1. Arrangement required for phase
measurement.
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Phase

Before proceeding to explain how to use
the analyser for this hurpose, it may be
useful to some readers to review what is
meant by phase response and in parti-
cular how it can be measured by a
spectrum analyser. The phase response
of a device refers to a measurement of
relative phase, usually the difference
between the input and the output of the
device. Unlike amplitude, or spectral
amplitude, which is measured with a
single connexion to the system under
test, two separate connexions are
needed to measure phase response as in
Fig 1. Thus, although a spectrum ana-.
lyser is normally a single-input device,
with analysers like the 3582A, one must
think in terms of two inputs to measure
phase. Simply feeding in a composite
signal to one channel of the instrument
will give a perfectly good amplitude
spectrum, but the phase answer com-
puted will be different for each time
sequence analysed because of the lack
of a reference. This may not matter in
some applications. For instance, if we
want to know whether sidebands
observed on a carrier are due to
amplitude or phase modulation, their
phase relationships to the carrier itself
as seen in Fig 2 and a single sample

Fig. 2. Identifying amplitude or phase
modulation. '
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Fig. 3. Comparison of two AKG C451
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Fig. 4. Comparison of two 1in diameter
capacitor microphone capsules in a stereo
coincident pair configuration. Lower
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Fig. 5. The effect of a foam windshield on
a C451. Upper trace — without wind-
shield. Lower trace — with windshield.
{Scales are the same as Figures 3 and 4).

analysis will give us the answer we
want.

Transfer function

The most straightforward mode of
operation to give repeatable phase
measurements is that of the transfer
function measurement. The two chan-
nels of the analyser are connected
across the input and the output of the
device to be tested and one of the two
built-in noise sources connected to the
input. The analyser now piots the ratio
of the amplitudes and the difference in
the phase of its two inputs versus
frequency.

This transfer function nmieasurement

capability can be applied very neatly to
the measurement of microphones. By
connecting two microphones, one of
which is to be regarded as the standard,
to the two inputs of the analyser and
placing them close together and in the
sound field of a loudspeaker fed from
the analyser noise source, their res-
ponses can be compared directly and
very quickly. Figure 3 shows the resuit
of comparing two nominally-identical
C451 microphones with CK1 capsules.
This disclosed the interesting informa-
tion that although the microphones are
well matched up to 15kHz, the two
differed by nearly 6 dB at 17.5KHz. In
this case, since neither microphone
could be regarded as a standard, it was
not possible to say which microphone or
whether one or both was at fault. Ex-
changing the capsules on the
microphone bodies showed the problem
‘to be in the capsules and not in the
microphone electronics or the amplifier
chains.

The upper trace shows the phase
difference. The constant phase slope at
low frequencies shows that the “test”
microphone was slightly in front of the
reference microphone and it was pos-
sible by careful adjustment of the
relative microphone position to make
the phase slope zero. It is interesting
that the difference between the cap-
sules shows up in the phase at a lower
frequency than in the amplitude. One
thing to note in this and in most of the
other examples shown is that the
lowest-frequency point plotted by the
analyser in the zero frequency start
mode is in fact actually 0Hz, i.e., d.c. and
the position of this point depends on the
analyser amplifier d.c. offsets or exter-
nally applied d.c. In this case, of course,
the microphone amplifiers are a.c.-
coupled, so the zero frequency point is
quite meaningless.

Figure 4 shows another comparison
of two microphones, in this case two lin
cdpacitor capsules mounted one above
the other in the same case and designed
to be used as a coincident stereo pair.
The lower trace is the magnitude again.
This showed a good match at all
frequencies, except in the region 3-
9kHz, where there are 2-3dB dif-
ferences. Some experiment and the use
of another microphone as a comparison
standard showed that the irregularities
were only present in the lower of the
two capsules and were very sensitive to
the angle of the microphone in the
vertical plane/to the direction of the
incident sound field. This seemed to
show that the problem was due to dif-
fraction effects at the microphone case,
the lower capsule being much closer to
the case than the upper.

Yet another interesting comparison is
shown in Fig. 5. This is the pair of C451s
again, but this time the stored trace
facility has been used to show the effect
of the standard foam windshield on one
of the microphones. The effect is easily
measurable and amounts to nearly 3dB
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at 15kHz (unfortunately, I forgot to
illuminate the graticule for this photo-
graph!)

Impulse testing

All the preceding three examples were
measured in a normal room with some
acoustic treatment, but nevertheless far
from anechoic. Thus, the sound field at
the microphones being compared is
composed of direct and reflected com-
ponents. The comparison results have
to be based on the assumption that
the microphone polar responses are
similar. It is only possible by this
method to compare a cardioid
microphone with another cardioid or an
omnidirectional one with another
omnidirectional microphone, etc. Pro-
viding the pair of microphones is not too
far from the source compared with the
dimensions of the room, and that the
room is reasonably non reverberant,
then small errors in polar response
should have little effect on the compar-
ison. However, we can do this kind of
measurement in a non-anechoic room
without these restrictions by using the
capability of the instrument to analyse
the impulse response of loudspeakers
and microphones and present the
results in the more familiar terms of
amplitude and phase and it is to this,
probably least familiar, mode that I now
turn.

Fourier transform theory tells us that
a zero width pulse contains equal en-
ergy per unit bandwidth (power spec-
tral density — p.s.d.) at all frequencies,
i.e., it possesses an infinite bandwith. Of
course, this is a mathematical abstrac-
tion because, unless the impluse is in-
finitely large in amplitude its energy in
any particular bandwidth will be in-
finitely small. Fortunately for any given
audio bandwidth, it is easy to produce
an impulse sufficiently narrow for the-
p.s.d. to be flat. The theory tells us that:
the power spectrum of a pulse of width t
is

_ Asinaft
P(f) ( aft )
This function, the familiar sin x/x, is
plotted in Fig. 6. By choosing t to be
small enough, we can make the p.s.d. as
flat as we wish over the working band-
width. For instance, it is easy to calcu-
late that a 1us wide pulse is only 0.01dB
down at 25 kHz, the maximum band-
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Fig. 6. The function sin x/x.
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width of the analyser. A 10us pulse is
only =~ 1dB down. At the rear of the
3582A is a t.t.l.-level impulse output.
This gives a positive-going pulse which
is~ lps long at the widest analysis
bandwidth (25kHz) and which increases
in width as the analysis bandwidth is
reduced. If this output is connected to
the input of the analyser, the displayed
amplitude spectrum will show the first
of the problems of impulse analysis
which has to be carefully considered in
order to obtain valid results, Indeed, the
analyser shows a flat spectrum but, as
the sensitivity is increased to bring the
observed spectrum above the baseline
the input channel overload light rapidly
comes on. In fact, it is impossible to get
more than a 20dB measurement range
above the noise.floor. This, of course, is
because the test signal has a very high
ratio of peak to mean value, and the
analyser input dynamic range, which is
set by its analogue to digital converter,
only permits this limited range in the
spectral domain. This situation can be
improved considerably, however, if an
external impulse source is used. As
calculated above, a pulse of ten times
the width (10ps) is about 1dB down at
25kHz. This gives another 20dB of ana-
lysis dynamic range, which is adequate
for nearly all acoustic testing; it is easy
to correct for the small loss .at high
frequencies of the test signal, if 1dB is
,important.

Phase

Having developed the test signal, the
next question to consider is what is
meant by the phase of the test signal
and how the analyser measures it. The
reference, in this case, is set in the time
domain by the position of the time
window, in which the analyser samples
the input signal. At a time t, one can
think of all the reference frequencies
starting simultaneously at zero phase
(zero amplitude for a cosine wave). If
the impulse is positioned at t,, then its
spectrum consists of all frequencies also
starting at zero phase and the analyser
will read 0° at all frequencies. If the
impulse is displaced from t, then there
will be a progressive displacement, in-
creasing with frequency, in the ana-
‘lysed phase expressed by the formula
for the group delay introduced by the
displacement

A
— = At x 360°
Af

(¢ in degrees, f in Hz.)

where A¢/Af is the phase slope with
frequency. For a positive delay (signal
later than t,) the phase of the higher
frequencies lags the lower and vice
versa. Note that a linear rate of change
of phase implies only a delay and no
waveform distortion.

In the 3582A, t, is set at the middle of
the time window when the ‘flat top’ or

Hanning passband shape is selected, or
at the start of the time window when
the ‘uniform’ passband shape is
selected. The latter is the passband
intended for transient analysis. In the
former cases, the passband shape is set
by amplitude weighting in the time
domain so that a transient at the begin-
ning or end of the time window would
not be analysed correctly. To be able to
interpret the phase readout from the
analyser, it is necessary to place the
impulse close to t,, because a large
phase slope due to a time difference will
obscure the properties of the system
under test and, if too’ large, renders it
discontinuous, because the discrete
‘'samples computed by the analyser are
not close enough together to resolve the
rapid phase change. To adjust the
timing, the analyser can be operated in

A
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Fig. 7. Sound paths for direct and
reflected sound in a small room.
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Fig. 8. Typical loudspeaker time domain

‘response when driven by an impulse.

Travel time
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two ways and can be thought of more
like an oscilloscope. In fact, the time-
domain sampled waveform can be
selected for display on the c.r.t,; this is
an almost indispensable mode for set-
ting up the analyser for trarsient ana-
lysis. In the free-run mode, the instru-
ment repeatedly starts new time
windows as soon as it is ready to ana-
lyse new data. The rear-panel impulse
outout occurs at the start of each time
window. Alternatively, the analyser can
be triggered like an oscilloscope by an
input signal on channel A or by a t.t.l.
level pulse at a rear-panel input.

Echo gating

The advantage of using a transient
signal to analyse the response of acous-
tic devices is that it is possible to sup-
press the effect of room reflections
entirely without having to work in an
anechoic room. To a close approxima-
tion, sound travels 1 foot per
millisecond: the typical response of a
loudspeaker to a 10us wide impulse is
over in 2-3ms, depending on the
physical size of the cabinet. Even in a
quite small room with a loudspeaker 3
to 4 feet from the floor and the mea-
suring microphone 8 feet away, the first
room reflection will arrive at the
microphone 3-4ms later than the direct
sound. Figure 7-shows the situation. A
typical time domain response of a
loudspeaker to a 10ps wide impulse is
shown in Fig 8, which was taken from
the analyser screen, with the instru-
ment set on the 0-25kHz range. On this
range the time window is =~ 5ms long
and, by controlling the trigger time, the
transient picked up by the measuring
microphone can be positioned near the
centre of the time window with the first
reflection just outside the window. This
enables the amplitude response to be
obtained, but as explained above, the:
transient should really be positioned
near the start of the time window if the
phase response is desired. Since the time
window gets longer as the analysis
bandwidth is reduced (necessary if the

Fig. 9. Timing diagram for impulse meas-
urements on loudspeakers.
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low frequency response is to be
examined in detail), an electronic signal
gate is needed so that the first direct-
path signal can be isolated. To do this,
and to be able to adjust all the delays.
correctly and generate the test impulse
required some auxilliary equipment in
addition to the analyser itself. This is
unfortunate because it seems that it
would have been quite simple to build
all the required functions into the ana-
lyser in the first instance.*

Figure 9 shows the overall timing and
gating required. Because the analyser
time window must be started later than
the impulse sent to the loudspeaker, it is
best to generate the measurement.
repetition rate externally. This should
be set to the highest rate which allows,
all room responses to die out before the
next pulse.

Two delayed trigger pulses are then
needed — one to start the analyser time
gate at the correct time with respect to
the transient picked up by the meas-
urement microphone, and one to start
the signal gate. A convenient way to get
the first delay is to use a second
microphone slightly closer to the louds-
peaker under test and feed its amplified:
output to channel A of the analyser as

the trigger signal. The measurement’

microphone output is fed to channel B.-

The delay is adjusted by setting the.

relative distances of the two
microphones to bring the received
transient just at the start of the time,
window on channel B. Channel A
should also be examined to make sure
that the trigger point on the transient is
a stable one.

It is very important to make sure that
all the significant energy from the tran-
sient radiated by the loudspeaker is
included in the time gate. This can be
checked both by inspection in the time
domain and by changing the signal gate
window over a small range and seeing if
it affects the transformed frequency and
phase response. With high quality
loudspeakers of small dimensions, it
seemed the response died essentially to
zero after about 3ms, and it seemed to
be possible to get a clean separation
between the direct arrival and the first
reflected arrival in a room with a small-
est dimension of 8 feet. With larger
loudspeakers or units with pronounced
resonances, this may not be possible
and it would be necessary to use a larger
room.

The delay mechanism for the signal

[a R 1Y ( .
From e §
signal source % analyser
o — — 5
»? P chi 1
10— Upen I :__:Et;nne
7
o Closed
Gate
waveform

Fig. 10. F.e.t. signal gate.
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Fig. 11. Frequency and phase response of
a Spendor BC1 loudspeaker measured
with an impulse, a) 0-25kHz, b) 0-2.5kHz.

gate and the signal gate itself need to be
electronic. Commercial pulse genera-
tors can be used to generate these and
the basic impulse and its repetition rate
or, with the aid of a few digital i.cs, a
special generator and controller could
be assembled. Some commercial signal,
gating devices may be satisfactory in
this application — a simple shunt f.e.t.
switch such as is shown in Fig. 10
works well. It is most important that the
switch does not introduce appreciable
transients itself in the signal path.
When the analyser bandwidth is
reduced, the time window becomes
longer and it may be necessary to read-
just the system repetition rate. Also, as
discussed previously, the impulse
length must be increased proportion-
ately to preserve approximately con-
stant spectral power density.

Practice

Unfortunately, no measuring technique
is completely free of disadvantages and
the gating-out of room reflections is no
exception. The problem is that of deter-
mining whether the initial response of
the loudspeaker really has died away or
not. It turns out that the use of a time
sample of length t produces an uncer-
tainty in the value of the spectral
amplitude points for all frequencies
roughly less than 1/t in frequency. Why
the effect is an uncertainty and not just
a calculable loss can be seen by con-
sidering a couple of simple examples. If
the device being analysed is perfect (i.e.
a piece of wire) then locating the time
window would clearly have no effect,

WIRELESS WORLD, MARCH 1980

CH B3 ~ 1948V FS
CH BI 8° CENTER

r
l
|

l

avlrllfe: 16

-

CH Bt - ISJBV F$
CH B: 8° CENTER

|
avleliBer 16

- Fig. 12. Frequency and phase response of

a Chartwell LS3/5A loudspeaker mea-
sured with an impulse. a) 0-25kHz, b)
0-2.5kHz.

because the input impulse signal has a
zero value at all times except for a small
interval near zero time. However, if the
device had a low-frequency cut off
caused by the equivalent of a single pole
RC network, then its response to the
impulse would have an overshoot fol-
lowing the impulse which returns to the
baseline exponentially with a time con-
stant of RC seconds. In this case, a
significant error will be made in the
low-frequency response measurement
unless the time window is maintained.
for 5 or 6 time constants, so that the
response has reached zero for all prac-
tical purposes. Locating the impulse
response at a point where the net
remaining area under the response is
negative will result in an apparent en-
hancement of ‘low frequencies well be-
low 1/t and vice versa. Thus the effect
of the truncation depends entirely on
the exact form of the impulse response.

TR AE e e

Fig. 13. Apparent response of a BC1 with
the signal gating disabled and the first
room reflection included.
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Figures 11 and 12 show typical results
obtained in the author’s studio with a
Spendor BC1 and a Chartwell LS3/5A.
The phase responses clearly show the
effects of the crossover in the case of the.
Chartwell as a change in time delay
(phase slope) starting at ~ 3kHz. With a
little more flexible arrangement, the
average phase slope could have been
brought closer to zero with resultant
ease in interpretation. In all cases, the
measurement microphone was about on
axis and 6 feet from the loudspeaker.
Figure 13 shows the effect of disabling

the signal gate and allowing some of the.

room reflection to be analysed! I found
that these loudspeaker measurements
were relatively unaffected by the
microphone used, providing it was a
capacitor type and of professional
quality, since these microphones in-
variably have a much flatter response
‘than monitor loudspeakers. If a
standard measuring microphone is not
available, then a %“in diameter,
omnidirectional capacitor microphone
such as the AKG C451 with a CK2
capsule would be the best second
choice. The examples shown were made
with this same microphone but with a
CKI capsule, which probably does affect
the results somewhat. In all cases the
low frequency response below about
2-300 Hz appears to be attenuated

compared with the'published responses
of these particular speakers, so it must
be assumed that some truncation of the
impulse response was taking place.
Care should be taken not to overdrive
the loudspeaker with the impulse: A few
watts peak power should be all that is
required. The sound should be that of a
quite quiet tick similar in volume to that
of a typical alarm clock. If the meas-
urement conditions are quiet, then the
response can be obtained with only one
impulse. However, if you don’t live in
the country or have a well isolated
studio handy, there is no need to
despair; use the last unique feature of
the analyser, time domain averaging.
This adds together, algebraically, each
successive sample at the same time with
respect to the trigger. The wanted
signal is preserved but non coherent
background noise cancels itself on the
average. Thus, not only do you not need
an anechoic room to make loudspeaker
measurements, you do not even need a
quiet one. The examples in Figs. 11 and
12 used a signal average of 16 impulses.
All the comparison tests of
microphones described earlier can be

-better done using a loudspeaker excited

by an impulse with the appropriate
delays and gating. In this case, since
both signal channels will be needed for
the measurement, the rear-panel t.t.l1.-

Abridged
specification

Input channels

2n 1MQ + 60pF impedance, sen-
sitivity +30dBV to —50dBV in 10dB
steps. Overload indicator light.

Frequency spans

1 Hz to 25 KHz full scale in zero-start
mode, 1-2.5-5-10 sequence. Bandpass
mode 5Hz-25kHz span in 1-2.5-5-10
sequence.

Frequency resolution

256 spectral points are calculated in
the single-channel mode, 128 in the
dual-channel mode. The resolution de-
pends on the passband selected. There are
available, a "‘Flat top’’ optimised for
harmonic analysis of tone signals, a
""Hanning’’ passband optimised for
general random noise measurement and a
""Uniform’* passband intended for tran-
sient analysis and use with the built-in
periodic noise source.

Display

The digitally driven c.r.t. has infinite
storage capability. 1t can display up to
two traces of data from either the current
measurement or from up to two traces
stored from previous measurements. It
provides an alphanumeric readout of
trace calibration, a cursor readout of
trace values in engineering units and
error messages. Amplitude display
10dB or 2dB per division (8 divisions
vertically) or linear. Phase * 200°
Frequency displayed linearly.

Measurement modes

1. Frequency spectrum, amplitude and
phase

2. Transfer function, ratio of input channel
amplitudes and difference in phase.

3. Coherence function, the degree of
coherence (0-1) between the input
channels.

Signal sources

1. Random noise. This is generated
digitally and adjusts automatically with
the frequency range selected to maintain a
constant power output in the analysis
band.

2. Periodic noise. This is also generated
_digitally and is arranged to have a “‘comb’
spectrum which exactly matches the cal-
culated spectral points. This gives the
same effect as a tracking generator in a
conventional swept analyser with the
advantage over random noise that no
frequency domain averaging is needed to
get an accurate answer.

3. Impuise. This varies in width de-
pending on the frequency range selec-
tedm It is timed to occur at the start of
each analysis time window.

Averaging modes
1. Frequency Domain

a) r.m.s. average of calculated spectral
points with 4-256 points averaged or an
exponential ‘‘running average’’ mode.

b) Peak, 4-256 points or peak hold in a
continuous mode.

2. Time domain.

4-256 input signal time sequences
averaged. The zero time is set by a trigger
circuit oninput channel A or by an external
trigger input at t.t.. level
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level trigger input must be used.
Absolute measurement of microphone
response requires an acoustic impulse
generator of known characteristics. It
has been reported in the literature that a
high-voltage spark discharge or an ex-
ploding wire forms a useful source for
this purpose, providing the construction
of the electrodes is such that the sound
radiation is unimpeded. However, the
author has not yet tried this.

* It is possible to do the signal gates
within the instrument using the IEEE
488 bus programing input. However,
this means significant additional com-
plication and expense.
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EEV provides bright lights
for ATV games

A large scale, computer-controlled electrogjc
display board supplied by English Electric
Valve Co. can be seen by television viewers
of the Bob Monkhouse “Family Fortunes”
panel game on Sunday evenings.

The main body of the display consists of
300 “character display tubes’ (a form of c.r.t.
costing about £100 each), which EEV say
offer very high variable brightness, low
power consumption and electronic switching
with low level logic. The control logic, in-
cluding a keyboard and v.d.u. control con-
sole, includes an Intel single board computer
and the complete installation is said to have
cost ATV about £80,000.

Glass envelope
Flying leads . |

Phosphor
screen

Wide -angle
electron __
scource

Transistorized
inverter (12v in)

Metal outer case

Cross-sectional view of the EEV character
display tube. The flying lead grid connections
are for multiplexing,; the "‘expected life’’ of the
tube is 40,000 hours or about five years.
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Clock timer — 2

'Memory circuit, construction and testing

v

By R. D. Clemow and T. C. Carden.

Numerical data from the keyboard is
encoded to b.c.d. and fed to the memory
data inputs. Four of the memory ad-
dress pins are used to address an alarm
time and are driven by a 4-bit binary
counter. Two of the pins address the
four digits of the alarm time and are
connected directly to the A and B multi-
plex control lines from the clock. In
the Set mode the alarm key clocks the
counter and accesses the memory loca-
tions which store the next alarm time.
In the Run mode, control line C clocks
the counter so that the alarm times are
scanned at one every 6ms. The read/
write control circuit ensures that only
the correct memory locations are used.

The memory input circuits are shown

in Fig. 5 and Fig. 8. To set an alarm time,
S, is switched to Set and S; to Alarm
which takes Y low. This transition is
differentiated by C,, and R,;, see Fig. 8,
and takes pin 12 of IC,; momentarily
low. The output of IC,, goes low which
sets both Q outputs of IC; high and also
resets IC; via IC .. In Fig. 3, if no key is

pressed, the outputs of IC, are all high.

and data valid is low. If a numerical key
is pressed, an inverted binary code of
the number appears at IC, output, data
valid goes high and the first monostable
in IC,; is triggered which in turn trig-
gers the second. This produces a 15ms
write pulse at pin 5 of IC;; and, because

.the first monstable has a period of about

150ms, the second monostable cannot

be retriggered by contact bounce, see
Fig. 9. The write pulse clocks ICg, in Fig.
8 and the Q output goes high which
clocks ICg, whose Q output goes low.
The Q outputs of IC; are compared with
the multiplex control lines A and B by
exclusive NOR gates IC,;, and IC,,, and
the output is high only when the control
lines are both low. The write pulse from
IC,; is delayed by R,; and C,,, to allow
ICq to be clocked, and is gated to the
memory r/w pin if data valid is high and
all three multiplex lines are low. Data
present at the memory inputs is then
written into the tens-of-hours locations
for the first alarm time. Pressing a
second key clocks ICg, again so that its
Q output goes high. Therefore, writing

oy Write pulse +5y  Data valid
from IC
53 from ICyn Y
R
26 < 10 IC12c
11
10 8
5 <
To ICy3*
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R 10 e
2 ‘r oast (Break
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11 9 8 = 1
100n 13 J 1 30 R/W |
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14
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can only occur when control line A is
high and B, C are low which means that s el fialc
the data is written into the hours loca- Adresses Dota
tion of the memory. This procedure is Y L N/ B
‘repeated for the tens-of-minutes data. If a2 la3fas|az|aslaofo [c [B | Al
a mistake is made, pressing four more et oM o i Sy L o ot S e e LR
. . il
keys overwrites the incorrect data. i
‘When the first alarm time has been set, Hours 3 ofojr|rjofo|rf1]o]1[O] Sinverted
the alarm key is presseq which triggers Mg an ool A ol 1lollolol b il1lolol 3invertes
the second monostable in IC,, and pro- 3t — )
duces a low advance-alarm pulse at the Minstes | goJt]tirjoe O 1] ]0]OfO] 7inverted
Q output. This pulse is gated through Tens of seconds 1{oflol1]ofol1]x|x]|x|x| undefined
. 5
IC”b LRI l.np‘JtS af IC6 SO tiie Seconds 110|111} 0]0O|1 X | x| x| X Ungetined
Q outputs are high. The advance-alarm 6
pulse also clocks IC; via S,, and Sy, so - Time \C B A/\ e / e W
. A . . 3 1 .3
that the memory locations correspon- (M) mattiplex  Alarm time ik
“ding to the second alarm time are ad- cﬁ::: ' (?:10)
dressed, see Table 2. If a numerical key
is lr.elef'ised in less than 15mz the data- the output G capability of the
valid l.mt;:l.g(t)les l(()iw to force t enﬂ.ne.moryg memory is only one t.t.1. load, each
;/ ]W p(;n high and prevent the writing o output is buffered and inverted to pro-
aise data. duce non-inverted b.c.d. as shown in
. Fig. 10. Data is selected from the Ky pfessed
Memory output circuit memory or the b.c.d. time output from  gjy 12
A display selector switches the actual the clock by IC,. When Y is low in the IC53
time or the alarm time and is controlled Set-Alarm mode the alarm times are
by the Run-Set and Alarm-Day  displayed as they are set. As only the 5o ms I
switches. A comparator compares the hours and minutes are set, seconds are
actual time with the output from the  blanked by IC,,,. When Y is high in the e | write pulse
memory and the comparison detector  Run mode the output of IC,,, is low and 1C,s
recognises an agreement if the alarm is the time is displayed normally. The e i
enabled. The output circuit then drives memory output data is compared with
arelay or other suitable device. Because  the muitiplexed time from the clock by Fig. 9. Single write pulse.
Fig. 10. Memory output circuit and letfa o) Wl i Reng GO (Break connections
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IC;. Normally, IC; is clocked by control
line C via S, so that the alarm times are
fed out from the memory in sequence at
one every 6ms. This sequence repeats
after 16 X 6 i.e. 96ms. The comparator
output in Fig. 10 is high when all four
bits of a digit in the time agree with the
memory data. The two inputs to IC,,,
are high only when the alarm is enabled
by IC,s output going low, and during
the first four seconds of a minute, i.e.
tens-of-seconds A, B and C, and seconds
Cand D are all low.The output of 1C,; is
high only when the above conditions
are met, control line C is low, i.e. tens-
of-seconds or seconds data is not being
processed, and the clock is not being
updated at 100kHz i.e. the set-time-
pulse line is low. Therefore, if a true
comparison between the stored alarm
time and the displayed time exists, a
4ms high pulse appears at the output of
IC ;.. The 4ms pulse is repeated at 96ms
intervals until four seconds past the
start of the minute. However, during
this time shorter pulses may appear at
IC,;. output such as a 3ms pulse pro-

duced by agreement of three conse-,

cutive digits in one alarm time. Pulses
which are not 4ms long are rejected by
the comparison detector in Fig. 11. The
comparator output goes low for 2ms
every 6ms when control line C goes
high. Capacitor C,q therefore discharges
through Dy, to around 0.7V in the 2ms
period, and then charges via R,; when
the comparator output goes high. Res-
istor R,; is adjusted so that C,; charges
sufficiently to switch Try on if the com-
parator output remains high for 3.5ms.
When the collector of Try goes low, the
555 monostable triggers and produces
an output pulse adjustable from 4 to 15s
by R,. This method of detecting the
4ms pulse provides high noise immunity
and is easy to adjust although an error
of up to 96ms can be produced in any
serial alarm-time output. A simple relay
driver for the comparison detector out-
put is shown in Fig. 12. Diode D,, pro-
tects Tr,, and R,y limits the voltage
across the relay. Resistor R, can be
used to adjust the duration of the alarm.

Construction alignment
and testing

Construction of the timer depends lar-
gely on how the clock has been built. In
the prototype a Rugby clock was
assembled on two 8 X 8in boards and the
timer was built on a third board. The
keyboard and day indicator were
mounted on the board inside a case to
prevent unauthorised setting. The
remaining components were positioned
carefully to minimise wiring. The
memory must be handled carefully to
avoid damage by static charges and the
5V supply to the i.cs should be decoup-
led at regular intervals with 10nF
capacitors.

Alignment and testing is best carried
out on individual sections. After con-
structing the power supplies check that
no switching spikes are present on the
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(a)

battery charger and control circuit
when the mains is switched on and off.
Adjust R, until the charging current is
about 45mA and then disconnect the

‘battery. Next, construct the keyboard

encoding and debouncing circuit and
insert all of the i.cs except for the
memory. Check that pins 4 and 12 of
IC,, give single 150ms pulses when the
respective keys are pressed and only
when S, is switched to Set. Check that
pin 5 of IC,; gives a 15ms pulse when
any numerical key is pressed.
Assemble the day-of-the-week-
indicator and check that the day ad-
vances each time the day key is pressed.
To test the midnight-pulse circuit, set
the clock to 23.59 by injecting pulses
into the divider chain with the clock

-aerial disconnected, and check that the

day indicator advances by one when the

Triggering

(D)

display changes to 00.00.00. Construct
the alarm-enable/inhibit section and set
the switches to Set Day. Test that the
alarm-enable l.e.d. switches on by pres-_
sing key 1, and off by pressing key 0.
Check that the data is recycled cor-
rectly by pressing the Day key seven
times.

Construct the read/write control
circuit and comparator, then modify the
clock for display blanking and switch-
on-reset as shown in Fig. 8 and Fig. 4
respectively. Insert the memory, check
that the time is displayed with S, at Run
and that only hours and minutes are
displayed with S, at Set and S; at Alarm.
These digits will be random due tv the
unprogrammed memory. Pressing a
numerical key should write into the

continued on page 67
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Microwave radar alarm

Improvements to the 1977 design

Accumulated experience since
publication of Mike Hoskings design
(July & August 1977) has led to a
number of useful comments being
received on the operational
performance which, when combined
with some circuit re-design, has
resulted in a generally improved alarm
system. This article presents the new
system, which still has Home Office
type approval for indoor use.

The alarm operates on the Doppler
effect whereby a frequency shift occurs
when a signal source and a receiver are
moved relative to each other. For a

given source frequency, the Doppler:

shift depends only on the relative radial
velocity and is expressed by f,=2V/\,
where V is the radial velocity, and \ is
the source wavelength. In this intruder
alarm, the source and receiver are com-
bined together into a single module,
which then operates like a single radar.

The transmitter is a Gunn device
mounted in a resonant cavity and pro-
duces a c.w. signal. This signal spreads
out over a wide beam and when posi-
tioned in a room portions of the signal
are reflected back into the receiver. The
receiver front-end consists of a single
Schottky-barrier mixer diode, operating

as a superhet by mixing a directly-.

coupled portion of the transmitter
power with the reflected signal. A dif-
ference or beat frequency is then ex-
tracted from the mixer output ter-
minals.

When no movement is present, the
received radar signal is at exactly the
same frequency as that transmitted and
so there is no output frequency (only a
rectified d.c. level) from the mixer. As
soon as any movement occurs, such as
from an intruder, a Doppler frequency
shift is imposed upon the reflected
signal and appears at the mixer output.
The appearance of such a signal can

‘then be used to operate a remote alarm

system.

Such is the basic simplicity of the
alarm, but when account is taken of
false alarms, transient movements, r.f.
interference and special triggering
requirements, then careful circuit de-
sign is necessary. It is in the amplifying,
filtering, triggering and control sections
that the up-dates and improvements to
this intruder alarm have taken place.

In this country, the emission charac-
teristics of the radar module are
specified by the Home Office and for
this application, the transmitter
frequency is 10.687GHz. From the
equation, the linear relationship bet-
ween Doppler frequency and radial
velocity ‘is 71.25Hz for each metre per
second (or 31.85Hz per mile/h).

In the complete circuit of the alarm
shown the power supply is essentially
the same as the previous supply to the
radar module and provides an adjust-
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able, highly stable output voltage with
low ripple. This aspect is important as it
minimizes-the a.m. and f.m. content of
the transmission. The main differences
from the original version are

—fewer components

—conversion to a single-sided supply
rail, making battery operation
more convenient

—active filtering

—modification to the diode pump
circuit to give increased immunity
to interference and transient re-
sponses

—automatic switch-off ‘and alarm re-
set after sounding for a period.

At the heart of the electronics is the
RC4136 quad op-amp. Each individual
op-amp is similar to the popular 741, but
has a lower input noise figure. The first
stage is used as a filter with a fixed gain
of about 60dB, leading into a variable-
gain second stage. Following the second
stage is the diode pump, with the addi-
tion of a transistor to act as a fast

discharge path and so prevent the
circuit charging up on short-lived in-
puts such as might be generated by
interference, insects or twitching cur-
tains. This, together with the mains and

i.f. input filter gives an excellent
immunity to false alarms and ensures

reliable triggering on more sustained
movement.

A feature of the original circuit which
is retained, but implemented differently
is a built-in delay of about 45 seconds

from the time of initial switch-on to

when the alarm will start to respond.
This allows one to leave the room after
switching on the alarm. The delay is
provided by the charging time constant
of R, and C4 to switch the output level of
IC,., and hence the correct non-
inverting input of IC,,. Conversely, a
new feature is now provided by the R,,
C, feedback combination which will
automatically switch off the subsequent
transistors after they have been on for
about half a minute. This is a relatively
long time for a loud alarm to sound and
is considered sufficient to scare off an
intruder. It also removes the embar-

”

Printed circuit board for this improved
version of the 1977 intruder alarm is
available from Intignex Ltd, Portwood
Industrial Estate, Church Gresley,
Burton-on-Trent, Staffs DE11 9PT, for
£3.75 plus v.a.t.

rassment of returning home after a
weekend away only to face one’s
neighbours, sleepless after an in-
cessantly ringing alarm. After the re-set
action, the alarm is, of course, returned
to the “‘on-guard” state. Finally, the
alarm circuit suggests a relay, with the
coil connected in parallel with the
sounder, so that a set of contacts may
‘be provided for activating additional
external circuitry.

Switch S,, is a push-button type
which will manually re-set the alarm
and is also connected to a jack socket
for connection to a remote switch.
Thus, one has the choice of deliberately
triggering the alarm on entering the
room and re-setting at the alarm itself
thereby providing a check that it was
functioning satisfactorily, or else re-
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setting from some other, concealed,
position.

A printed circuit board has been de-
signed for the new alarm and all the
components are intended for board
mounting. The original idea has been
maintained, enclosing this board with a
chassis and fitting it with a cover to
disguise the complete assembly as a
book. The alarm thus becomes smart in
appearance and can be situated unob-
trusively on a bookcase or table.

Constructional points

The mixer diode in the radar module
is easily damaged by static and similar
precautions to the handling c¢.m.o.s.
devices should be taken. As supplied, a
shorting link is attached which should
only be removed after assembly is fin-
ished.

Wiring associated with the input
circuitry should be kept as short as
possible to avoid noise pick-up.

The Gunn transmitter will be per-
manently damaged by a reverse
polarity. Set the +7V supply to within
+0.1V, using R; with a dummy load
resistor of 47ohm, 1W in place of the
Gunn device and then remove the
dummy load and connect to the trans-
mitter.

When the complete alarm is
reassembled, the final operation is to set
the sensitivity using R,. This is done by
observing the l.e.d. flash in response to
movement in front of the alarm. It con-
tinues to flash whilst the gain is in-
creased with R,, until a point is reached
when self-oscillation begins and the
l.e.d. remains permanently on. Decrease
the gain from this point until the l.e.d.
just remains off when no movement is
present and the alarm will be at maxi-
mum sensitivity.

In common with all devices that emit
r.f. signals, approvadl to operate is re-
quired from the Home Office. In this
instance, the complete alarm system
has been granted Home Office type
approval and provided the circuit
shown is used, a licence will be granted
on application (see page 82). O

Performance specification

Transmitter frequency .
10.687GHz* 12MHz
Transmitter output power  10mW max.
Antenna gain 5dB above isotropic
Out-of-band radiation 4QdB below carrier

Operating temperature range . . .

...... —510 +40°C

Range . .
approx 10m against a man-sized object
Switch-on delay approx 45s
Automatic re-set after approx 30s

RM5 5TD.

_Oxfordshire 0X12 9BJ.

Literature Received

Range of professional electron tubes,

cathode ray tubes, vacuum capacitors and
special products such as reed capsules and
gas detectors are described in the EEV/M-0V
abridged data book for 1980/81. An equi-
valents index is included. Available free of
charge in response to requests on company
letter heads.

A colour brochure on the production and
design processes used in the CELLMOS
integrated circuits by GEC is available free
from GEC Semiconductors Ltd, East Lane,
Wembley, Middx HA9 7PP WW 401

Catalogue of edge connectors is produced by
Molex Electronics Ltd, Holder Road, Alder-
shot, Hants. WW 402

A leaflet giving details of a range of toroidal
power transformers rated up to 130VA, in
p.c.b. or leadout style can be obtained from
Avel-Lindberg Ltd, South Ockenden, Essex
WW 403

A suite of modules forming STATUS — an
information retrieval system for use with
many types of computer — is described in a
leaflet by BNF Metals Technology Centre,
Grove Labs, Dechworth Road, Wantage,
WW 404

BS4739, entitled “Expression of the proper-
ties of cathode-ray oscilloscopes,” is identical
with IEC351 and is in two parts. Part 1 deals
with general-purpose types, Part 2 being
concerned with storage instruments. Part 1
at £12.50 and Part 2 at £4.50 can be obtained

‘from BSI Sales Dept, 101 Pentonville Road,

London N1 9ND.

A booklet on the Telpro range of hand tools

‘and production equipment for electronics

can be had from Tele-production Tools Ltd,
Stiron House, Electric Avenue, Westcliff-on-
Sea, Essex SS0 9NW. WW 405

‘Three IEC publications have recently been
‘received; IEC147 details a measuring method

standard for i.cs; IEC 430 is on test proced-
ures for high-purity Ge detectors, and IEC647
is concerned with dimensions for magnetic

‘oxide cores. They are obtainable from the

International Electrotechnical Commission,

‘1211 Geneva 20, Switzerland at S.fr.70 (147),

S.fr. 32(430) and S.fr. 16 (647).

The first issue of a monthly newsletter from
Rapid Recall, intended to be of interest to
anyone concerned with micro-processors or
memories, can be had from 6 Soho Mills,
Woodburn Industrial Park, Wooburn Green,
Bucks. WW 406

A method of using a computer to write
programs for a computer has been developed
by Compelec, who call it Instant Software. A
leaflet describing the facility and how cus-
tomers can make use of it is obtainable from
Compelec Electronics Ltd, Fourth Floor,
14-15 Berners Street, London W1P 3DE.

WW 407

A film entitled “The challenge of choice,”
written by David Weir and directed by James
Hill for STC, examines the effect of develop-
ments in telecommunications on people’s
lives. A brochure containing the script is

available from STC at STC House, 190
Strand, London WC2R 1DU. WW 408

A bulletin on the various sound systems
which can be-assembled from equipment
made by Millbank, describing several speci-
men installations, is obtainable from Mill-
bank Electronics Group Ltd, Uckfield, Sussex
TN22 1PS. WW 409

Connectors of various types, including those
for printed boards, modular connectors and
other multi-way and single-pole kinds, are
illustrated and briefly described in a leaflet
from Hypertac Connectors, Chronos Works,
North Circular Road, London NW2.7JT.
WW 410

A vapour deposition system for production
work on semiconductor materials is the

‘subject of a leaflet, avajlable from Metals

Research Ltd, Melbourn, Royston, Herts SG8
6EJ. WW 411

Multiplexed monitoring and control systems
made by Vindicator is described in a leaflet
from the UK representatives, Fieldtech Ltd,
London (Heathrow) Airport, Hounslow,
Middx. WW 412

Performance optimization, fault-finding and
evaluation of minicomputer using logic ana-
lysers is the subject of an application note
from Hewlett Packard Ltd, King Street Lane,
Winnersh, Wokingham, Berks. WW 413

Analogue and digital test-meters made by
Sanwa are described in a catalogue from
Quality Electronics Ltd, 24 High Street, Lydd,
Kent TN29 9AJ. WW 414

An introduction to laser velocimetry and
details of systems and components available
are offered in a publication from Biral, Bristol
Industrial Research Associates Ltd, PO Box
2, Portishead, Bristol BS20 9JB. WW 415

Weighing cells type Z7, which are shear-
beam transducers for tensile and compre-
hensive loading, are the subject of a leaflet
from the manufacturers, HBM, Stonefield
Way, Ruislip, Middx HA4 0JT. WW 416

The 1980 catalogue from Livingston Hire is
now available from Shirley House, 27 Cam-
den Road, London NW1 9NR. WW 417

‘Radio navigation and radar’
The article on ‘Radio Navigation and-radar’
in the January issue, p 47, contained an error,
pointed out to us by LCDR R. E. Burke, Jr-
The description of the Loran-C hyperbolic
system on p 48 was in reality that for Loran-
A. Loran-C is also a pulsed system, working
on a 100 kHz carrier, but the time differences
are measured on the carrier itself, giving
errors of 50 to 300 feet from the starting point
on a return trip. Ground wave, LCDR Burke
tells us, extends up to 1000 miles, with a
position accuracy of 0.25 nautical mile. We
apologise for the mistake.



3 WIRELESS WORLD, MARCH 1980

Alternative astable circuits

by Peter Williams Ph.D. Paisley College of Technology

These have generally been designed for special rather than general purpose use. Both
LOMPLEMENTARY ASTASLE transistors go off and on simultaneously. In circuits such as the one shown a long space is
obtained by making R, > R.. Hence the current is only on for a small part of the time and the
mean current is low. Similarly astables based on the complementary pair shown earlier in the
unijunction model have been used as pacemakers for heart stimulus. In these applications a
space to mark ratio of up to 10,000: 1 is needed to prolong battery life. Such circuits have an
additional advantage in that the mean dissipation is also reduced for a given peak output
current. The basic principle of the circuit shown is seen by assuming both devices are
conducting though not saturated and then switch off. Point A rises sharply because of the
' positive step at Tr, collector while B corresponding falls. The capacitors then recover with
R¢ + R determining the rate of recovery and A and B approach and then pass each other. When
the difference is about 1V the transistors just begin to conduct and regenerative switching
forces A down and B up. The base currents are dependent on the current gains and the pulse
duration is relatively short but ill-defined.

The two-transistor astable is often advocated because it can provide anti-phase and
square-wave outputs. That facility is easily attainable with logic gates and fiip-flops from almost
any astable or puise generator and more attention is due to such alternators. The long-tailed pair
is the basis of a current-switching astable which operates at much higher speeds because

neither transistor need be saturated. In this itis closely linked to the e.c.l. gate with which it can

! be implemented. The emitter resistor is sometimes replaced by a true constant-current circuit

= - but this is not critical. Provided R, <R the circuit will not saturate; keeping R, low reduces

1 b output pulse size, but generally improves the speed of response. Assume Tr, goes into

conduction. The fall in collector voltage drives the base of Tr, negative and Tr, cuts-off

§ transferring all of R¢'s current to Tr,. As the base of Tr, recovers toward zero the amplifier enters
7! “

LoNG -TAILED FAIR ASTABLE

its linear region. Tr, begins to conductand current is diverted from Tr,. Its collector voitage rises
and regenerative switching carries it up to +V. All the current in R now flows in Tr, until the
‘base of Tr, again returns to its linear region and the cycle recommenced. The long-tailed pair is
a non-inverting amplifier of finite gain and the circuit is equivalent to a known form of op-amp
astable. '

EMITTER - COUPLED ASTABLE

A similar conclusion can be drawn about the emitter-coupled astable if it is considered as
cascaded common-base and common-collector stages. The iong-tailed pair comprises cascaded
common-coliector and common-base stages. The non-inverting combination having both A, > 1
and A,>1 consists of a pair of cascaded common-emitter stages and this example is treated
B} later. The analysis of this astable is easiest if R, and R, are repiaced by constant-current

sources |, and |,. The capacitor must change its p.d. by equal and opposite amounts durin'g
succeeding portions of the cycle as the p.d. must always return to its originai value at the start of
each cycle in any stable oscillator. When the emitter of Tr, goes high, Tr, is cut off and the
currentin C is 1,. When Tr, conducts it pulls the base of Tr, below its emitter cutting it off and
the current in C is |,. Hence I,t, = I,t, and the mark-space ratio is unity for I, = 1,. If R,
<Rg,. R, the voltage steps on the resistors:are smail compared to the mean values and the
waveforms and frequency differ little from the constant-current case. The circuit is again
non-saturating and is capable of high speed.

SPECIAL MoDE ASTABLE
Current-operated circuits extend the range of possibilities as compared to the restriction of

Iz \)oltage operation. A halfway house is provided where active devices are operated in series from
N e N a voitage supply. These are again a specialized sub-group of astables, but can be simple and
effective. The version shown is a serial form of the emitter-coupled astable though implemented
our with junction f.e.t.s as this eliminates a number of bias components.
%)
= I —
—d

This circuit has been referred to above and can be approached in more than one way: as a
conventional astable in which one of the capacitive couplings is replaced by a direct connection,”
as one of the two-amplifier single capacitor astables similar to a c.m.o.s. astable, or as

SiNGLE CAPACITOR ASTABLE equivalent to a single positive-gain amplifier with CR feedback. In this last interpretation the two
inverting stages perform the same function as the two non-inverting stages of the long-tailed
pair and emitter-coupled astables. This emphasizes the danger of “‘is'' statements in electronic
circuits. To say that a given circuit “‘is’" a particular type refers only to the way in which the
designer or user has decided to partition it. Each redrawing or repartitioning may reveal a new
pattern, a new way of classifying it, or even a new class of which it is the first member. This
particular astable has still greater significance when related to the classic two-transistor
monostable. '
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THEORY

® From symmetry then, when the transistors are conducting, the
emitters are both at V4 /2 with the bases = 0.6V about that level. The
timing is imprecise depending inter alia on h,,. It is only one of a
number of such complementary astables and no analysis is offered
though the period is primarily defined by R,C.

@ In this circuit the output voltage step is of magnitude VgR. /R, for a
supply of * V, as the current in R is switched between Tr, and Tr,. If
the circuit were to have a linear voltage gain A, then the switching
thresholds would be at = VR /R A, and the appropriate values of V,,
V, are

V=V 1= ¢ % 5%
R R AR
VsRe
AR
[ R
i, A2C
AVRE
t,—t, =7log, R
c
AVRE
R
tlog, |—= —1
Re
For Rg, R comparable A > 1
» AVRE
T~21log, B

A more accurate analysis uses the transistor exponential characteristics
to derive the non-linear transfer function V,=ktanh[V,.] From this the
condition dV,/dV,= 1 can be obtained, fixing the switching threshold
accurately.

@ Assume R <Rg,, Rg, so that voltage swing is small. Then charging
and discharging currents are approximately constant at V¢ /R, for
supply £Vg and Rg, =R, =R;.

Hence the transitions are separated by a time interval governed by AV
= R V4 /1R, (since for Tr, conducting, R, carries currents in bath tails
while for Tr, conducting the current in R. is negligible} while the
current in the capacitor in each case is Vg/Rg. Thus T2 . CAV/
1=4CR..

The above involves a number of approximations that make the result
useful as a guide to the behaviour but not an accurate one. It suggests
that neither R, nor the negative supply rail have any significant effect
on the frequency of oscillation though they directly control the
amplitude. '

@ Circuit behaviour is strongly dependent on the variable fet
characteristics.

@ The voltage step at Tr, collector is Vg (sat), — V(. (sat),~0.5V. The
voltage available to control the current in the capacitor is too small fora
stable well-defined frequency to be achieved. An additional resistor in

the base of Tr, helps.

EXAMPLE

A long-tailed pair astable has Re=R; and supply voltage of = 5V.
Assume that the differential output current (lo) of a long-tailed pair is
given by 1,/1=tanh[V/2kT/q] where V is the large-signal differential
input voltage and | is the tail current. Determine the value of V at which
the open-loop voltage gain from input base to output collector fails to
unity. Hence determine the amplitude of the waveform at the base and
the frequency of oscillation in terms of 1= RgC.

The gain will be half that for the differential output condition i.e. the
latter is derived and equated to 2.

Vo=1, . Re=1R¢tanh (m)

VS
But l=R—-for a supply of £V,
E
a dvo_VsRc
& IOV g7
q

sech?

\2kT/q )

kT/q~26mV at room temperature and substituting for dV,/dV =2

etc

_5x108
52

A% \%
.".cosh? (— F48, cosh (— }aﬂ
52 52

but coshf=e?+e—*

vV
2 ech? (52—‘3 ) where V is in mV

\'
C.—=1.95
52

Va100mV

The circuit should thus switch when the input base reaches about
+100mV and again at —100mV giving a peak-peak amplitude of
200mV.

The collector step voltage is V. This might lead to saturation and a
slowing of the response; reducing R, to R;/2 avoids this but reduces
the threshold to 80mV and the peak-peak amplitude to 160mV.

For a step of Vg, the resistor voltage is raised from —V to —V+Vg i.e.
from —0.1 up to 4.9V, decaying to +0.1V before initiating the
switching action again.

Vv
S ty—t, =Tlog, (V—‘ )z 3.97
2

1 1 .
From symmetry f T Ix3or m assuming R >R..

For R =R¢/ 2 the step size is reduced making Va2 2.4V but the gain is
also reduced

cosh’( v )— 24
52
—V 1.54
52

Va80mV

) 2.4
L, —t, =log, 0.08

)= 7log,30=3.47

This is a reduction of about 13% for a 50% fall in resistance. This is
reasonable stability for a fast and simple circuit.
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WORLD OF AMATTEIR RADIO

What's cooking?

The reluctance (for whatever reasons)
of the Home Office to introduce a low-
power citizens’ band radio facility in the
UK is in marked contrast with the
open-ended permission given to the
public to install crude, high-power
transmitters in their homes in the form
of microwave ovens. Radio-
astronomers at Jodrell Bank have in-
vestigated (Nature, Vol 282, 6 December
1979) the amount of broadband
spurious “out-of-band” emission from
typical ovens and have confirmed that
this is sufficient to cause interference to
extra-terrestrial signals when picked up
on the sidelobes of large radio-
telescopes at distances up to 20km or
more on some frequencies.

Ovens generally use the ‘“‘rectified
a.c.” form of pulsed, self-excited micro-
wave generators on the i.s.m. (indust-
rial, scientific, medical) frequency of
2.45GHz with a power output of the
order of 1-2kW.

The primary source of leakage of
unpolarized radiation is, the report
states, from the seals around the oven
door: “The seals are non-contacting and
seem to consist of a resonant, quarter-
wavelength choke nominally tuned to
2450MHz, followed by microwave ab-
sorbing material.” It is emphasised that
while this form of sealing is sufficiently
effective at 2.45GHz to satisfy the UK
safety regulations (i.e. exposure to
microwave radiation), It fails to give
adequate out-of-band suppression to
prevent possible interference with other
radio services authorized to operate:
within the 1-6GHz spectrum. Elsewhere
it has been suggested that harmonic:
emission from ovens could prove to be:
the major source of interference to.
12GHz reception of television from
direct-broadcast satellites.

The use of large numbers of micro-
wave ovens in residential areas could
also prove a major problem for radio
amateurs interested in the development
of microwave communication at low
signal levels.

The Jodrell Bank team complain that
for the past ten years they have been
urging the Home Office to specify per-
mitted levels of out-of-band spurious

radiation from ovens. ?

A boom in the hobby

Amateur radio in the UK experienced a
sharp boomn during 1979 and a record
26,981 licences were current in De-
cember. The. number of new licences
" issued by the Home Office during the
year amounted to 3155, of which 1054
were Class A (all modes, all bands) and
2101 Class B (v.h.f./u.h.f., no morse).
Some 2400 people passed the first

“multichoice”” Radio Amateurs’
Examination held in May 1979 and a
considerable number sat the December
examination.

The RSGB reports a 10.5 per cent
increase in membership with some 4145
new members enrolled during 1979.

It remains to be seen whether these
exceptional increases in the hobby were
part of a long term trend or were partly
the result of the unusual amount of
media coverage during 1979 which in-
cluded the “Open Door” and ‘“Nation-
wide”’ programmes. The British elec-
tronics manufacturing industry, how-
ever, has benefited only marginally
from this boom, with the overwhelming
majority of factory-built equipment
coming from overseas. While there
appear to be no figures on the total UK
amateur market, Electronics estimates
the US market as worth $23-million in
1979, rising to an estimated $26-million
in 1980.

Topics in the air

The New Year brought forth a flurry of
“new prefix” activity. East German
amateurs appeared under the guise of
“Y2” instead of the long familiar “DM”
in what seems likely to be a permanent
change. A selected 200 Russian amat-

‘eurs in Moscow, Leningrad, Tallinn,

Kiev and Minsk introduced a series of
prefixes to mark the country’s hosting’
of the Olympic Games, using RX, RZ,
RK and RU prefixes for what are termed;
“special Olympic ham operations.” Club,
stations in Moscow and Tallinn will
similarly change prefixes on July lst
and those in Leningrad, Kiev and Minsk:
on July 15th. These special prefixes end|
on August 3rd.

The first complete break in 50MHz
long-distance propagation in more than
two months came on December 15th,
1979 when the expected decline in solar
flux took effect. A feature of the period
of high solar activity was its remarkable
freedom from geomagnetic disturb-
ances, normally .expected at sunspot
maxima. An aspect of v.h.f. propagation
in the USA that does not appear to
occur in the UK is a regular winter
Sporadic E season affecting signals on
28 and 50MHz.

A 432MHz amateur television
repeater is in operation in the Welling-
ton area of New Zealand, providing
opportunities for tv transmission over
distances of 60 to 100 miles, with several
more in the planning/construction
stage. An estimated 50 such repeaters
are now operational in various parts of
the world. A special “intruder watch”
callsign — ZL61W — has been issued by
the New Zealand Post Office but will
not be used for normal contacts.

A new reciprocal operation agree-

ment between Canada and the USA
came into force on January 21st with
exceptionally liberal terms: It allows
amateurs of either country while
visiting the other to operate without
needing to obtain prior written permis-
sion. However, since US-type novice
and technician licences are not issued in
Canada, US amateurs with such
licences are still not permitted to
operate in Canada.

The Vojvodina Amateur Radio
Federation of Yugoslavia has more than
10,000 members and its basic aims are:
“to maintain radio links, teach and train

‘young people in electronics and

telecommunications and train all
members for all-people’s defence and
social self-protection”. The national
amateur society in Yugoslavia is SRJ
(Savez Radioamatera Jugoslavija).

Special event callsigns in the UK in
the series GB4 plus two or three letters
are being issued through the RSGB; the
GB3 plus two letter calls will in future be
used for-repeater stations, and GB3 plus
three letters for beacons. Special event
callsigns in the series GB2 and GBS
continue to be issued.

A number of FCC employees who
received callsigns in a manner stated to
have been “inconsistent” with official
procedures are to be allotted new calls.
This follows an investigation into frau-
dulent upgrading and licensing of sta-
tions in recent years.

A special Certificate of Membership
has been presented by the Royal Naval
Amateur Radio Society to 87-year-old
Mrs F. V. McKenzie, OBE, former
VK2FV who was Australia’s first YL
operator, first qualified woman elec-
trical engineer and founder of the
Women’s Emergency Signalling Corps
(tater Women'’s Royal Australian Naval
Service) which trained about 11,000
Australian, American and Indian radio
operators during World War 2.

In brief

A new RSGB award for microwave
operation will require confirmation of
contacts with five “large QTH locator
squares” on any of the bands between
1.3 and 24GHz. . . . FCC is expected
soon to permit American rtty en-
thusiasts to use ASCII. . . . A regular
moonbounce newsletter is being or-
ganized by the Oxford University EME
Group (G3WDG, 10 The Crescent,
Pattishall, Towcester, Northampton-
shire) . . . Rev G. C. Dobbs, G3RJV,
Hon. Secretary of the “G-QRP-Club”
has changed address to 17 Aspen Drive,
Chelmsley Wood, Birmingham B37
A linear translator (repeater) on the
1296MHz band is operating in San Jose,
California.

PAT HAWKER, G3VA
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Impedance mismatching

A pitfall to be avoided when using Thevenin and Norton equivalent sources

by F. J. Lidgey, Ph.D., B.Sc. Oxford Polytechnic

Power transfer from a source into a
load is frequently discussed in circuit
theory. Also a parameter of interest is
the transfer efficiency (n) defined as
the ratio of load power P, to total
power delivered by the source Pg. The
proposal of this article is to outline a
common error made in calculating n
which stems from an incorrect
assumption regarding the power
delivered by a Thevenin or Norton
equivalent source.

With transfer efficiency in mind it is
easy to show that a ‘mismatching’ of
load to source impedance reduces
power dissipation in the source imped-
ance. For example, in Fig. 1:

. R,
PR R AR
P=v,. i, = i2RAR)=—2
sTVs- L = s L) (R5+RL)
R
Thus 4= (——L—— .
R.+R,

ntends to zero for R, /R < landntendsto
its maximum value of one for R, R.>1.
If for example R,=50Q then 80%
efficiency of transfer of power into R
occurs for R =2002 and P, =64% of
P, ...x- However, there is obviously no
optimum choice, as can be seen from
the plot of Fig. 2, which shows that for 1
of 100%, i.e. no power dissipated in the
source, then no power flows in the
circuit, since R; /R ,—°° and i} —0.

06}

0-2

All this seems quite reasonable and as
one would expect, if R, and v, are really
known in any circuit. At first sight, it
appears that they are: all that seems
necessary is to generate the Thevenin
equivalent source, which gives R, and
v,; hence, n may be obtained from the
expression given previously. This, how-
ever, is a fallacy, which can be exposed
by the example of Fig. 3.

Taking the special case of v, = 2v_ and
R,=2R_, then applying Thevenin’s
Theorem, the source can be replaced by
a voltage source of v, and a source
resistance of R, exactly as in the circuit
of Fig. 1. Clearly, P, is the same but is
p?

For Fig. 3:
- 2R R, )
P = (2v.)?%/ (2Rs +——2RS+RL
- RL v52 =)
o+ 2 hemn P

For Fig. 1:

P.= B =P = Py
* (R;+RY ¢ (2+RL
R,
s

Rg

v I

"W ﬂ.J \ j
]
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‘R

|
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>

Fig. 1. Simple séries circuit with w=R,
R +Rg

Fig. 2. For maximum m no power can flow.
)
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Fig. 3. Thevenin equivalent of this circuit
gives different m to circuit of Fig. 1.

and so P,,>P,, whatever the choice of
R /R,

Unless the circuit is a Thevenin type
source we cannot use the expression for
n derived earlier, so what is going
wrong? The mistake lies in the use of
Thevenin’s Theorem. In deriving the
Thevenin equivalent source the current
and voltage at the terminals of the
equivalent source are exactly equal to
those of the original source. But there is
no one-to-one correspondence between
the previous sources and the new

-Thevenin equivalent voltage source

which depends on both the terminal
voltages and all the source resistors,
and so the power delivered from the
Thevenin source is in general different
to the power from the original source.
The difference between P, and P; must
be the power flow in the source resist-
ance Py, i.e, P,=P,—P,. As already
stated, in obtaining the Thevenin equi-
valent source P, remains the same, so
P,—P;, must remain the same; since the
source powers are different, Py, is dif-
ferent in the two circuits; the power
dissipated in the source resistance of
the Thevenin equivalent source is not
equal to the power dissipated in the
original source.

The same argument applies if a cur-
rent source is substituted for the vol-

‘tage source, as in the circuit of Fig. 4,

which is a Norton equivalent of Fig. 1.
SR, = _v_)’
P =i Ry (RL+RS Ry

_- _{vs ¥ (RLR,
PS-IS'VL—(RS') (RL"'RS
R

]
Vs L

" (RL+R) R,
_PL_ R

N S

P, R, +R,

Continued on page 78
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LETTERS TOTHE EDITOR

STATUS OF ENGINEERS

Regarding the status of engineers, as dis-
cussed in your editorials and correspon-
dence. One factor seems to be overlooked,
viz, that the status and respect given to
doctors and lawyers increases exponentially
with age, right up to their 70s, whereas that
of an engineer, however experienced,
‘reaches a plateau at 25 and then drops off
rapidly beyond 35. How many jobs offered in
WW advertisements are open to anyone over
30? Precious few!

Nor is this exclusive to Britain, but has.
already spread to the USA and is now begin-
ning to be felt in Japan.

In countries devoted to production in
support of the almighty deutschmark, en-
gineers are still accorded some degree of
respect in their middle years, but one
wonders how long it will stay so when pro-
duction there also falters, as indeed it must
eventually in a world of resource shortages.

The sad fact is that engineers don’t stay
engineers long enough to get status! It would
be interesting to know what old engineers do,
for a living. Is there a suitable subject for a
survey there? (They can't all retire at 40')

A final word: no matter how much head-
way young engineers make, the days when
they might have made it socially have gone,
Yet, somehow, I don’t ever expect to see aged
doctors or lawyers being thrown out of work
by computers or young graduates!

Ronald G. Young
Peacehaven
Sussex

DIGITAL FILTERS

Perhaps, following Mr Gray's letter in your
January 1980 issue, I could raise a point
which is not always well-made in text books
and which space did not permit me to touch
on in my article on simple digital filters in the
Joly 1979 issue.

A digital filter algorithm performs calcula-
tions and outputs certain values at fixed
intervals of time. Strictly speaking, the out-
put values are only meaningful at those exact
instants, and what happens in between is not
defined; hence the plots of the points only in
Figures 2 and 5 of my article.

This, however, is not particularly helpful in
practice since we generally wish to produce
some analogue waveform for further use or
inspection on an oscilloscope. As soon as we
do this we enter the field of waveform
recovery and make implicit assumptions
about the technique involved. Most
frequently, as Mr Gray's Fig. 1 implies, a
zero-order-hold is assumed, the properties of
which have been well discussed by Zuch,
and include an average delay of half the
iteration interval and a linear phase response
equal to 90° lag at the Nyquist frequency. If
Mr Gray finds a phase advance of half the
iteration interval, I would suggest he has
made an error in interpreting or plotting his
results.

Other methods for waveform recovery are,
however available. A first-order hold retains
the value of the previous iteration as well as
the present one, and uses this data to

Ve
Y - '

Sine wave (a) sampled 8 times per
cycle and recovered py (b) zero-order
hold and (c) first-order hold.

-1

generate a slope which will, one hopes, lead
towards the point where the next sample will
arrive as shown here. This method effects a
significant reduction in the delay terms. A
second order hold is also possible and this
will generate sections or parabolae. I do not
know of any applications in real time where
this technique is used, but it is not uncom-
mon for curve generation in the computer
numerical control of milling machines, for
example.

These factors are of importance to the
practical engineer, since they imply that the
exact response obtained from a digital filter
as we approach the Nyquist frequency may
owe as much to the waveform recovery
technique as to the filter itself.

Incidentally, the reference to Nyquist de-
rives from the communications field; it may
be of interest to note that in the process
industries virtually the same law is known as
Shannon’s Theorem? but the formulation
places greater emphasis on the exclusion of
frequencies higher than %t.

P. A. L. Ham
NEI Parsons Ltd
Newcastle-upon-Tyne
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AUDITORY CUES IN
STEREOPHONY

We were most interested in Philip Vander-
lyn’s article on auditory cues in stereophony
in the September 1979 issue. The whole piece
begs one particular question — what does the
current ¢raze of multimiking do for our
stereo perception? Perhaps Mr Vanderlyn
could be persuaded to relate his research
experiences in this aspect. I, for one, would
be interested in a researcher’s views of this

particular debasement of Alan Blumlein’s
original ideas.

But more immediately I would question Mr
Vanderlyn’s attribution of *“‘in the head”
sounds to dummy ‘head derived stereo, lis-
tened to on headphones. We are currently
marketing a number of binaural records and
would claim that “in the head” sounds are
the last things being achieved. Real distance
“out of the head" effects are clearly discern-
ible on many parts of our discs. True, it is
easier to get distance, side and rear effects as
opposed to “out front” images, but to de-
scribe the effect as “in the head” clearly
defeats the reason for the marketing of our
discs.

M. G. Skeet
Whitetower Records
Milton Keynes

The author replies: First of all multimiking is
not a current craze; it has been going on
almost from the introduction of stereo
records. Secondly, it owes nothing to
research, so I have no experience of it in that
context. Thirdly, my personal opinion of it is
not for publication, but I would agree with
him that it represents a debasement of
Blumlein’s conception. There is a fourth
aspect, the economic one. Very early in the
practice of stereo recording using ‘“pure
Blumlein” techniques it was found difficult
and time consuming to get a good musical
and spatial balance. It also called for much
patience and understanding on the part of
musicians and conductors. It was thus very
expensive and the multimiking technique
came into being, which permitted subse-
quent editing and which produced a colour-
able imitation of “real” stereo. I did wonder
at one time whether it fell foul of the Trade
Descriptions Act, but because the definition
of stereophony in BS 661 is so widely drawn it
appears it can unblushingly be called stereo.
Nonetheless it is a fact that, in this way,.
many very satisfying stereo records have
been made that would not or could not had it
been necessary to keep to theoretically rigo-
rous methods. We have to bear in mind, as 1
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am sure Mr Skeet does, that record com-
panies exist to sell home entertainment
rather than to demonstrate scientific truths.
My comments on headphone stereo were
based on early experiences when it was

- found impossible to create a convincing
image using dummy head techniques. The
expression “in the head” was a form of words
used to describe the vivid but unnatural

effects produced. At that time the only

headphones readily available were those
affectionately known as “cans” — excellent
for reading Morse code signals but not really
suited for serious listening. Now that there
are many excellent high quality headphones
the situation is different and it is possible to
listen with pleasure to all types of pro-
gramme material. I must admit that on more
than one recent occasion I have heard real-
istic external sounds, but these have been
from special recordings which preserved
possible cues due to the pinna. I am inclined
to think that the role of the pinna, which has
only recently been studied in detail, has
hitherto been underrated. However, 1 still
feel that the head rotation cue is an essential
part of any convicingly external image, at
any rate over an appreciable period of time,
and there seems to be no possible way to
provide this using transducers held in a fixed
relationship to the ears.

Philip Vanderlyn

RUMBLE CANCELLATION
FILTER

Congratulations to J. P. Macaulay for his
elegant method of removing rumble from
stereo disc reproduction without degrading
the deep bass response (Circuit Ideas, Sep-
tember 1979 issue). The concept of turning
the lowest bass into a mono signal is so
beautifully simple that one wonders why this
technique is not widely used.

\fter having studied the discrete circuit
design, I decided to build a simplified and

High performance rumble

¢ancellation filter. Channel
separation is maintained only down to
100Hz. Lower frequencies are
averaged between L and R, thus
eliminating the out-of-phase rumble
components.

o
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improved version, making use of today’s
superior integrated op-amps. The diagram
shows how a TL074 quad op-amp i.c. is used
together with a simpler matrixing system to
form a rumble cancellation filter (as I prefer
to call it) with near ideal characteristics. The
TLO074 exhibits a performance, in terms of
extremely low distortion coupled with high
slew-rate and bandwidth, that is hard to beat
using even complex discrete designs. Ex-
pected figures will be around 10pV noise,
d<0.002%(to 20kHz) and f, ~ several MHz.

In his filter Mr Macaulay uses
equal C-values (33nF); this will not give a
Butterworth characteristic. For this a ratio of
2:1 is required, hence my corrected values of
47 and 22nF.

It should be kept in mind that the rumble
filter inverts the polarity of the input signal.
If it is ever to be installed in a system where it
may be switched in or out of service, inver-
ting gain-of-one buffers must be used for the
polarity convention to be preserved.

Jens Langvad
Ring Instrument
Vanlose
Denmark

TRICKLE DOWN OR
TRICKLE WP?

Referring to the November editorial, 1
thought that in general the “trickle down”
theory of reducing poverty by development
was discredited, though there are exceptions.
Where a country has a resource which can be
turned into cash, as for example Britain’s
North Sea oil, there is a case for using the
cash for capital investment in industry. This
was also the Shah’s policy in Iran; and no-one
who has seen the traffic jams (of private cars)
in Teheran would suppose that the ben-
eficiaries of this policy were very few in
number, though they might well be a
minority of the whole population. On the

47k
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-
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.capital-intensive technology, there is also the
prestige consideration which may be ratio-
nalised in the form: “If we are going to buy
machinery from abroad, we should obviously
buy the most up-to-date.”

Those who are seriously interested in
under-developed countries should see a book
such as “Income Distribution Policy in De-
veloping Countries” by Irma Adelman and
Sherman Robinson.* Much of this book is
concerned with the technicalities of con-
structing a computer model- (for South
Korea); but the authors do discuss various
economic policies and conclude that the
most effective single way to reduce poverty
in such countries is to assist agriculture.

A pocket calculator is of no use to an
under-nourished family; and such things as
radio communication to call a doctor
improve the amenities but do not reduce the
poverty. The positive contribution of elec-
tronics is through computer simulation of the
economy, which makes it possible to answer
the question “What will happen if we do
such-and-such?” without actually
implementing an experiment which might
prove to be disastrous. “Chips with every-
thing” may be all right for developed coun-
tries, but we should be modest enough to
admit that high technology alone cannot
solve all the world’s problems.

D. A. Bell
Walkington
Beverley
Yorks

*Published for the World Bank by Oxford Univer-
sity Press, 1978. There are many books on income
distribution, but this one (a) is concerned with
developing countries and (b) has a computer model,
based on continuing processes rather than extra-
polation of past data, which appears to match
reality successfully.

3D TELEVISION

K. P. Wood (October 1979 letters) suggests
that it is impossible to provide stereoscopic
viewing of a moving object on a flat screen
without viewer discomfort. This he claims is
because of conflict between focusing and
convergence clues received by the viewer.
However, his claims are pure hypothesis
without any attempt to provide qualitative or
quantitative evidence.

A major factor he omits to mention is
perspective, a subject all painters and photo-
graphers have to fully comprehend to master
their arts and crafts. A very strong illusion of
depth is conveyed in mono pictures whether
paintings or projected kinematograph films
by the correct use of perspective in images on
a flat surface. If Mr Wood is correct there
would be a strong case for supposing that
viewing of painted pictures with strong
perspective would cause viewer discomfort.
Surely he would not sustain this argument?

It is true that viewing of red/green anal-
glyph 3D images is tiring, but this is because
it is quite an abnormal situation for one’ eye
to see only deep red images whilst the other
sees only green.

It is also true that viewing of a large
number of early 3D polaroid colour films
produced headaches and eye strain. However,
it has now been established, as a result of
research and a better understanding of the
subject, that this was not due to the factors
postulated by Mr Wood. It was because the
camera men and directors who made the
early 3D films did not properly understand
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the rules Yhat apply to stereo-
cinematography and both in camera work
and subsequent editing produced visual cue
conflict situations much worse than Mr
Wood postulates.

There is now no reason to believe that a
correctly photographed and edited 3D stereo
film of the colour/polaroid type will produce
any viewer discomfort even over long
periods. If there is any scientific evidence to
the contrary I shall be most interested if Mr
Wood will quote the basis of it.

Meanwhile, recommended reading for
those interested in factual accounts of work
done in this field is: “Introduction to 3D” by
H. Dewhurst, Chapman & Hall, 1954; and
American Cinematographer, (special 3D
issue), April 1974, 1782, North Orange Drive,
Hollywood, Calif. 90028.

A E. Lott
Reading
Berks

HERE BE DRAGONS

In his piece on audio in your ‘Into the ’eigh-
ties’ feature (January issue), Adrian Hope:
expresses his surprise that so many people
“are prepared to venture so far north into the
provinces as to make Harrogate an annual
success . . .. If Wireless World were to
consider holding a ‘Remark that could have
been better put’ competition, then I am
confident that Mr Hope would stand every
chance of winning first prize.

Attacks by marauding bands of savage
Yorkshiremen, in their distinctive flat caps,.
on traffic on the Al have lessened markedly
in recent years, and many travellers from the
south have claimed that it is now relatively
safe to venture north — even well beyond
Watford. The only real danger lies in any
reckless suggestion to one of the natives that
Harrogate is a curious place to hold a natio-
nal exhibition: black puddings can be un-
pleasant, particularly when stuffed whole
into unlikely places.

W. Dampier
Wallington
Surrey

THE "WHY?"
OF ELECTRONICS

1 was just reflecting on our good fortune in
having in Wireless World a high quality
technical journal which (unlike the
numerous trade journals) is not afraid to
discuss the why? and what for? of electronics
as well as the how? when | came across Mr
Greenwood’s letter (January issue) calling
for an end to “political rhetoric” in your
editorials.

Unlike Mr Greenwood I think it needs
more than a few “delightful moments of
humour” to “demonstrate that technical
people can be human.” Technology is
changing society now faster than at any
other time: some changes are for the better,
some for the worse. The peopie who find their
lives changed as a resuit of the engineers’
combined efforts will not think us “human” if
we blindly and mechanically create what
we're told to without sparing so much as a
comment in a technical journal on the de-
sirability of what we are creating. Techno-
logy has great potential for improving the
quality of life — if applied sensibly. As
technologists we must make our contribu-

tion to the discussion of how to apply it
sensibly, rather than allow its control to pass
unquestioned to those primarily concerned
with financial gain in the short term.

So, long may Wireless World continue its
perceptive and searching editorial comment,
followed I hope by vigorous discussion in the
letters pages. :

'P. A. D. Bird
South Brent
Devon

"TRIVIALY® AMPLIFIER
DESIGNS

In reply to Mr Duncan’s letter *“Trivial
amplifier designs’, in the January issue,
whilst I am in general agreement with his
views on psycho-acoustics, I feel he may
have missed the object of my article (“Low
distortion amplification,” October 1979).

The nature and control of distortion and
other important parameters in a.f. amplifica-
tion are generally misunderstood, resulting
in the growth of jargon and mysticism (as
witnessed by Mr Duncan). The aim of my
article was to combat this by defining the
problems in engineering terms and using the
solutions as design criteria for a gain cell
block. Although the article described its use
in a domestic sound reproduction system it
could have equally been applied to a
laboratory amplifier, low distortion oscilla-
tor, distortion factor meter etc.

To_take Mr Duncan’s objections to their
logical conclusion, should design in any one
field of engineering be terminated due to
imperfections in another?

B. J. Codd
Medical Physics Department
Leicester Royal Infirmary

FAILURE OF DISTRESS
SIGNALS AT SEA

I was surprised on reading the letter by R.
Philpot (November) and a previous letter by
John Wiseman (June) about the problems
encountered at sea operating at 500 kHz. In
theory a solution of salt and water effectively
earths the r.f. power present in the aerial’s
insulator, which makes electrical contact
with the wire.

The practical solution is the use of e.h.t.
cable, so that there is no electrical contact
with the conductor. A 150-watt input has
been used, but much higher levels are be-
lieved possible. In the experiment, RS Com-
ponents 18kV e.h.t. cable was used.

I feel sure that this is a late, but effective
answer, and with lives at stake the cost is
very small.

Peter C. Gregory, G4 HXV
Ashton-under-Lyne
Lancs

Mr Wiseman replies:

The use of e ht. cable would be similar in
principle to the naval practice of using p.v.c.
coated whip aerials. However, the statement
that “. .. a solution of salt water effectively
earths the r.f. power...” is an over-
simplification. 1 have letters from people at
sea reporting severe problems with ‘wet
insulators’ at 500kHz but less effect at
2182kHz and similar, and very little at all at
hf.in the 4 to 21 MHz marine bands, and my
own experience confirms that. Since Mr
Gregory gives an amateur call sign, the
experiments he refers to will have been

carried out in the amateur bands 1.8 to 30
MHz. A ship’s' main aerial is invariably
greater than % wave-length at h.f., and why
h.f. is almost unaffected I leave to others to
explain, but at 500kHz the antenna is always
less than % wavelength and its capacitance
forms part of the pi-coupler resonant tank
circuit. It is,’ in my opinion, change in an-
tenna capacitance due to Kohlrausch Effect
that is the cause of the problem at 500 kHz.
For reasons of economics, the pi-coupler
range of adjustment will be much less at 500
kHz than at h.f, due to the size of com-
ponents required. The pi-coupler may be able
to accommodate changes in aerial
parameters at h.f. which it cannot accom-
modate at 500 kHz.

E.h.t. cable of the automotive kind would
present some problems. Coated with salt
water it might become a concentric capaci-
tor, aggravating pi-coupler problems. It
would lack mechanical strength and would
not stand up to rough treatment; once the
insulation was cut or bruised it would be
rendered ineffective, and it does not lend
itself to easy repair if broken by a wharf
crane, for example.

John Wisemari

PROGRAMMABLE
NOTES FOR MUSICAL
INSTRUMENTS

Mr Waters is incorrect on several points in
his letter in your January issue.

The system of temperament that was dis-
carded when equal temperament was
adopted about 140 years ago (not 250 as Mr
Waters states) was mean tone temperament,
not natural or just temperament. Mean tone
temperament is based on natural tempera-
ment with a few judicious changes which
produce harmonious music in 6 major keys
and 3 minor keys. The remaining keys suffer
from the effects of the changes and have
rough harmonies. Handel and Bach had
instruments tuned to this system. Equal
temperament is an artificial system not
based on the natural system at all. The
result is that all keys have equally rough
harmonies but music can be played in ali
keys.’ !

The system I am proposing uses natural
temperament, which sounds best, and allows
modulation to any key. Surely, had such a
system been available to Bach he would have
adopted it in favour of equal temperament. 1
would be interested to find out in which ways

‘Mr Waters’s musician friends consider my

proposal is retrograde since it has not been
possible hitherto!

M. Robins

Bilton

Rugby

I was very interested in M. Robins’s letter
“Programmable Notes for Musical Instru-
ments” in the November 1979, issue since I
did some research on the possibilities a
couple of years ago for my own amusement. I
would like to mention, for anyone interested
in pursuing this subject, the excellent treatise
“On the Sensations of Tone” by Helmholtz,
which is published by Dover with many extra’
appendices and tables; the theoretical work
on harmony and tuning has never been
bettered.

The information required by an instrument
to perform a perfect job of just tuning is more
complex than merely the key of the music. It
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requires some skill in analysing harmonies
to derive the data, and more than a few extra
keys to enter it into the instrument. I do not
‘believe that performers would welcome ad-
ditional manual input to the instrument of
this complexity.

My research concerned a computer model
of an instrument which would analyse the
music in real time and tune from the knowl-
edge gained. Actually, it is theoretically
impossible to make a perfect job of this in
real time, as M. Robins probably knows,
because the context of the harmony must be
known, including what follows. My work
showed that only about half of the job could
be done this way, and it would not be cheap,

_given the amount of computer power it

consumes.

Just temperament is interesting, but it is
not obvious that it is musically desirable all
the time. Unaccompanied singing, such as
the close harmony which I have done, tends
to go flat, for good reasons related to the
tuning changes that occur when modulating
in just temperament. This would be unac-
ceptable in an instrument. Further, the sound
of chords in just temperament is very smooth
and restful, lacking the high frequency beats
which are normal in any other temperament.
These are important, since they add “life” to
the instrument, which would be dull and
monotonous without them. The power of
indefinite modulation, which arrived with
equal temperament, is now such a central
feature of music that it cannot be discarded,
as would prove necessary with the progress-
ive flattening otherwise encountered in just
temperament.

I believe that just temperament is not a
marketable feature, since the research and
development costs would be considerable, as
my work has shown. Nevertheless, it would
be nice to see some organ manufacturer offer
it as an optional (and no doubt very expens-
ive) feature. Otherwise it should remain what
it has been for the last few hundred years — a
guide used by musicians, but not blindly
-followed, in aiming at acceptable compro-
mises in tuning.

Michael C. Bailey
Winchester
Hants

C-D IGNITION PROBLEMS

Recent letters in Wireless World on motor
cycle c.d. mentioned “false triggering” and
“cross talk”. My problem does not involve
motor cycles but misbehaviour of c.d. igni-
tion in cars of various units built. This shows
up as a slight roughness in the engine at
about 2000 r.p.m.

My first unit which showed this problem
was the Marston, but a cure was effected by
changing the triggering circuit to a unijunc-
tion circuit. Perfect operation was enjoyed
for some months until the h.t. lead worked its
way out of the coil, causing the thyristor and
the unijunction to expire. Upon fitting new
components, the unit once more worked but
.with this irritating misfire. Many hours of
work produced no cure, so the Marston unit
was regretfully removed. The distributor was
even removed from the car as well as the coil
and driven by a lathe while monitoring the
ht. voltage with a good oscilloscope, but this
showed only a perfect train of sparks.

Then I came across an article in Electronic
Engineering of December 1974 written by
Jorgen Hoyer of Motorola, who advanced a
‘most interesting theory as to the cause of this
erratic misfire — to quote: “Very often the

petrol/air mixture is far from being ideal. It
may be too rich or too weak and usually is
very unevenly mixed, in fact, an ignitable
mixture may not have even reached the
spark gap at the time the first arc occurs.
Under these conditions an arc must be
maintained for the lucky event where in-
flammable gas happens to move into the
spark gap.” Mr Hoyer goes on to describe a
simple method of increasing the period. This
he accomplished by connecting a suitable
diode across the ignition coil primary.

However, this made no difference at all
when tried on my car. Also a unit which
would not function correctly on my car
would perform well on a different make of
car.
Another peculiar point is that tests were
done on three identical units built on p.c.bs
with machine wound inverter transformers.
Two gave the same erratic miss but the third
worked perfectly. No discernible differences
could be found in the units, which were all
factory built.

If any of your readers have had similar
problems, I would like to hear from them as
this is a problem I would dearly like to solve.
D. J. Bruyns
Witbank
Republic of South Africa

INTERFERENCE WITH
MSF RECEPTION

A popular student project is the reception of
the Rugby transmitter (MSF) which puts out
time and frequency standards and can be
used to drive a self-setting clock.

The service area is large; it is claimed’ to
include most of Europe but in some areas
interfering signals may cause trouble. There
is a powerful transmitter 1800 hertz away
from MSF and in the Manchester area it is
10dB larger than MSF. In Preston it is 20dB
larger. A relatively wide band receiver is
needed to make use of the coded time signals
and this project has defeated several of our
students.

May we suggest that anyone considering

‘the problem should do a few measurements

in his area before building the complete
clock? It would be interesting to know if your
readers have ever had trouble with commer-
cial equipment in this area.

Another source of interference is the
fourth harmonic of the tv line timebase but
this can be solved by moving the receiver.

T. G. Izatt

Preston Polytechnic
M. D. Samain
University of Salford

Reference
1. Mullard Technical Communications, Volume 14,
Number 40, October 1978.

We understand that the interfering transmitter
(on 61.8kHz) is in fact H.M.S. Inskip, between
Preston and Blackpool. — Ed.
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MAGAZINE PROJECTS
AND KITS

It occurs to me that many of your readers
may be puzzled as to why different com-
panies quote such widely differing prices for
kits of parts for projects in the magazines,
and possibly a few words explaining this
might be of interest.

The fact is that when engineers design/
build projects, they use any materials which
happen to be at hand, and then when the
project is finalised, a list of parts is sent out
by the magazine to the leading companies for
pricing.

If completely standard parts, normally
carried in stock by the firms concerned, are
specified, then there is no problem, and all
companies should be able to offer com-
petitive prices. Unfortunately, this is seldom
the situation, and very often special non-
stock items have to be obtained. Even this in
itself would be unimportant if one knew how
many Kkits were going to sell, but it is usually
pure crystal-ball gazing, and because of this
the special parts have to be costed on a
one-off basis.

Another problem is that for convenience a
designer often uses a purely trade source to
obtain his parts. This would not be particu-
larly important if retailers were able to buy
competitively from these sources, but one of
the best and most reliable trade sources
offers no discount for the retailer, and will
not sell direct to retail customers, which
means the retailer has to add his margin, and
the end product becomes very expensive.

This letter is not meant as a criticism of
designers or magazines, but might assist
designers to provide economical kits. There
is no doubt that if there was more liaison at
the design stage with the retailers concerned
many of these problems could be overcome.
J. N. Shipton
A. Marshall (London) Ltd
London NWé6

HIJACKING CARFAX?

D. P. Leggatt of the BBC (October letters) in
replying to Peter Manson’s letter expresses
optimism that the designers of the Carfax
service have adequate means to control the
security and authenticity- of the information
broadcast. Surely such a system is fun-
damentally vulnerable to hijacking for the
following reasons.

Firstly, inexpensive Carfax decoders are
going to be manufactured in large quantities;
therefore their principles of operation cannot
be inordinately complex. Secondly, some 80
genuine transmitters throughout the country
will be quite openly broadcasting the
“secret” initiation code every few minutes.
Thirdly, test generators producing the
appropriate signals will, no doubt, be extens-
ively used in service workshops.

But, perhaps, traffic wardens will have
their duties extended to ensure that no
obscene, humorous or alien messsages are
being transmitted.

Mandy Peterson
Swindon
Wilts

The BBC replies:

Mandy Peterson will not let me get away
with my rather generalised statement on
Carfax security, and she makes some very
relevant comments.

Certainly ‘secret’ initiating codes would
have their limitations, but there are other
techniques available including comparisons
between the originated and transmitted
signals.

As ever, it will be difficult to ensure abso-
lute security and I must confess that our
obscenity detector is not yet perfected!

D. P. Leggatt
Head of Engineering Information Dept
BBC, London W1
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REVERSE POLISH
NOTATION

Concerning the comments on Reverse Polish
notation by W, H. Powell in August letters, I
for one certainly prefer the normal Basic
notation as opposed to its Reverse Polish
form. The last-mentioned may be useful
when minimising keystrokes on a calculator,
but my policy is to make the machine do the
work.

However, the notation for formulae is not
of great significance. Far more controversial
is Mr Powell’s belief that languages should
use Reverse Polish notation throughout
(presumably including key words like IF,
'ELSE) for efficiency. I would suggest that his
notions of efficiency are concerned purely
with the output from a compiler (i.e. smaller,
faster) and should not influence the appea-
rance of the written program, which one
hopes is a clear, readable document making
use of control and data structures (Pascal
perhaps?). Apart from certain high-speed,
real-time applications, I have no objection to
clearly readable programs with a few inef-
ficiencies.

Michael Parr
Bamsley
West Yorkshire

DIGITALLY CONTROLLED
ATTENUATOR

I read the Circuit Idea on the digitally con-
trolled attenuator by Mr S. R. Taylor, in the
December issue with interest. The AD75XX
‘series of c.m.o.s. d-to-a converters are all
inherently 4-quadrant multiplying devices.
They can all therefore be used for audio
applications, one of which Mr Taylor de-
scribes. It is not a large step of course to
implement a stereo balance and volume
control system using two such circuits run-
ning from updown counters fed serially.
Perhaps I could emphasize one or two
general points with regard to such audio
applications. Compared with analogue-
controlled electronic attenuators, digitally-
controiled attenuators offer some distinct
advantages. Total harmonic distortion fig-
ures are significantly better, bandwidth is
significantly wider and noise immunity
greatly improved. In addition, such systems
have the facility for remote operation under
“touch-switch or microprocessor control.
Could I also make a recommendation with
regard to Mr Taylor’s circuit? The selection
of the operational amplifier should be done
with care. The output resistance of the d.a.c.
changes with code-setting (as does its
capacitance). This means that an amplifier
with a large input-offset should be avoided as
a code-dependent variable output-offset will
result. This may produce significant noise
during code change. As the d.a.c. has a few
pF output capacitance typically 37-120pF (de-
pending on code), capacitive feedback-
compensation must be employed when using
wide-bandwidth amplifiers. "This is usually
about 10-20pF depending on the ampilifier.
Instability may occur at some code set-
tings if no compensation is used. Mr Taylor
shows a gain-adjust potentiometer in the
feedback loop of his system. I would suggest
a fixed, low noise, resistor of value 1k in the
feedback loop and include a 2k{2 adjustabie
resistor in the in the input line to the AD7520.
(However, 1 suspect that there is only a
limited need for a full scale absolute accuracy

of better than 0.1% in anything other than
test equipment).

" In conclusion, perhaps to back up the
above comments, Mr Taylor and other audio
engineers may be interested to know that
Analog Devices intend introducing a device
specifically aimed for the audio fieid, the
ADT7110, in mid March 1980. The AD7110 is a
monolithic c.m.o.s. digitally controlied atte-
nuator in a 16-pin d.il. package. The analo-
gue output voltage decreases logarithmicaily
as the 6-bit digital-input code increases. The
attenuation range is 0 to 88.5dB (plus full
muting facility) in 1.5dB steps. The total'
harmonic distortion is better than —98dB
(0.002%) and the signal-to-noise ratio is
124dB. When tested with a commonly avail-
able audio op-amp, a bandwidth of 0 to
250kHz was observed.

M. L. Stephenson

Analog Devices B.V.

Limerick

Republic of Ireland

WHAT'S SO NATURAL
ABOUT e?

I would like to suggest two thoughts on the
article “What's so natural about €?” by J. C.
Finlay in your December 1979 issue. First,
perhaps 1 have missed something, but I do
not see how memorising or writing a “trick”
such as 193/71 for e is easier or simpler than
memorising or writing e itself. Particularly
since if you have memorised e to five decimal
places (2.71828) you have also memorised it
to nine decimal places (2.718281828) because
of the repetition of the “1828" digits.

Second, I agree that it is a nice touch for
some calculator manufacturers to print
values such as e on the calculator. However,
we are not limited to what the manufacturer
may print on the calculator. I find it con-
venient to keep a smail data booklet in my
calculator case, and to consider the booklet
as an accessory for the calculator.

In closing, I enjoyed reading the article,
and the rest of the issue, and look forward to
receiving Wireless World each month.
Tenny Lode
Englewood
Colorado, USA

AND NOW THE PICOBEL

Contrary to Anne King'’s letter (November
1979), the millibel has immediate and
important application in musical recording/
reproduction systems. In fact, a lengthy
article in International Audio Review 3 was
devoted entirely to the ear’s sensitivity to 2-5
millibel deviations in frequency response,
and the consequent need for very precise
RIAA de-emphasis in phono preamplifiers.

This article discussed how those traditio-
nal experiments, which established the en-
trenched belief about our hearing insen-
sitivity to loudness changes on single tones of
less than 1 dB, are irrelevant to our hearing
sensitivity to frequency response deviations
on broadband signals, such as music.

Our experiments have establishéd that we
can hear frequency response differences in'
the 2-5 millibel area, as has empirical work by
our friend Stanley Lipshitz and others. Not
only can we reliably detect that there is a
difference (which is a sufficient criterion to
establish an auditory threshold). The dif-
ference is so clearly perceivable that we can
correctly describe it, qualitatively, and, yet
more remarkably, quantitatively.

For example, we aurally compared one
pre-amplifier against a straight wire on
music. In spite of the masking presence of the
pre-amplifier’s distortion byproducts, which
seemed to add distorted bright energy to
music above 5kHz, we also heard what
seemed to be a purely tonal balance anomaly.
We aurally judged this anomaly to be a
plateau hinged at the 2120Hz RIAA break-
point, and estimated its magnitude at 20 mB.
Only then did we measure the pre-amp. Its
actual RIAA frequency response was flat —
save for a plateau hinged at 2120Hz that
measured 20 mB in magnitude (=1 mB). The
pre-amplifier’s designer and manufacturer,
who witnessed this experiment, asked why |
we even bothered with measurements, if the
‘human ear could be that perceptive and
calibrated.

Incidentally, our measuring technique
presented in IAR 3 can reliably measure
down to about 0.2 millibels, unlike the 0.5 dB
limitation of Ms King's meters. And since
IAR 3 we have extended our measuring
-sensitivity (using differential techniques)
into the picobel region. Therefore, and in
sympathy with Mr Marks’ desire to end
decimal point confusion, I herewith enter a
-plea for the picobel as the standard unit of
‘commerce! Also, if we are to capitalize en-
gineering unit names in deference to the
scientists they honour, let us do the job right
and revert from bel to Bell, not Bel. That beli
which tolis is hardly ever capitalized, so the
confusion shouid be minimal.

J. Peter Moncrieff
International Audio Review
Berkeley

California, USA

In the UK it is standard practice to use capital
letters for the abbreviations of unit names but not
for the full names. — Ed.

LIQUID-STATE
AMPLIFIER

The late Professor Fleming’s account. of the
thermionic diode (November 1979  issue)
reminded me of a little search for the ‘mis-
sing’ counterpart of the vacuum gas and
solid-state devices — the liquid-state
amplifier. .

Although it might be argued that this is the
biological amplifier of choice, as, for
example, in the form of the ‘cochlear
microphonic’ signal generator available in
the mammalian ear (a signal capable of
driving an ordinary audio amplifier), I was
interested to find that a liquid ‘ionic diode’, at
least is easy to arrange. A diode made with a
platinum wire and a silver/silver-chloride
wire dipped in dilute sulphuric acid gave a
forward to reverse conductance ratio better
than 25:1 for signals of less than +100mV
amplitude d.c. Moreover, Professor Flei-
schmann (Southampton) was able to describe
a two-membrane ‘ionic triode’ which he
constructed as a research student in 1947.

Considering the speeds of the various
charge carriers estimated below:
> 10° m.s *! in a hard valve,
< 102m.s "' in a copper wire,

- 107 m.s ! in an ionic liquid,
for an electric field of 1Vm-, I expect the
frequency response of the wet triode is, well,
wet.

B. Whatcott
Addlestone
Surrey

.
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Electronic combination lock

Non-volatile logic devices give easy programming and long-term storage

by Alan Oakley, B.Sc. Plessey Semiconductors

This article describes how an
ordinary key operated mechanical
door lock can easily be converted to a
14-digit, multi-code electronic security
lock, using non-volatile logic devices.
The data in these devices can be
altered easily but once entered can be
retained for a considerable time even
in the absence of applied power. The
4-digit combination codes are easily
programmed and the versatility of the
design means that the system does not
need clearing down. Itis a simple
matter to extend the system froma 4
digit code (some 65,000 odd
combinations) to any greater number
of codes by adding more quad
latches. Apart from the normal door
latch such a system could find
application anywhere where access is
to be restricted, and could also be
converted to be remote controlled.

~ The MN9102 quad latch is one of the
NOVOL range of integrated circuits
produced using the Plessey ‘metal-
nitride-oxide-silicon’ (m.n.o.s.) process.
This is essentially a p-channel, metal-
gate process, but with the additional
feature that variable-threshold memory
transistors may be fabricated alongside
conventional fixed threshold m.o.s.
transistors. These memory transistors
can be used to retain data even in the
-absence of applied power and therefore
provide the facility of non-volatile data
storage in standard m.o.s. circuits.

Data may be stored in the MN9102 for
at least one year, in the absence of
applied power, over a 0°C to 70°C tem-
perature range. The device runs off
standard m.o.s. supplies of +5V
and—12V which are used internally to
generate the high-voltage supply nor-
mally associated with m.n.o.s. memory
devices, and requires only a single ex-
ternal capacitor to act as a charge
reservoir for supplying current when
writing into the memory. The data that
is applied to the four inputs is written
into the memory when the SAVE con-
trol is taken to a logic 0 level and the
data subsequently appears on the four
outputs. Typically, ten million ‘save’
operations may be made before the
performance of the device is impaired.
The stored data is automatically res-
tored to the outputs whenever power is
reapplied. An output enable is also
available which, when taken to a logic 0

level, presents a high-impedance state
on each data output line, thus permit-
ting multiplexed operation.

_The digital security code system uses
the MN9102 quad latch to store

‘hexadecimal digit data in the absence of

applied power. When this data is inter-
rogated with the correct incoming data
from a keyboard there is a 2% second
delay before an electro-mechanically
operated mortice catch is opened for 22
seconds. The delay and opening times
may be varied easily and are included
to improve security and conserve
power. The number of digits in the
security code is totally dependent on
the number of quad latches.

Data is entered into the system via a
hexadecimal keyboard with a diode/
resistor decoder, if a 16, single-pole
output keyboard is used. Alternatively,
the data may be entered using a 16 key
encoder (74C922) if a 4 X 4 matrix
output keyboard is in use. Either system
generates the four data signals and
‘anykey,” which is normally low but
goes high when a key is pressed; this
signal is used to generate the timing
pulses. The four data signals are fed into
a c.m.o.s. quad D-type flip-flop (74C175)
which is clocked by SRCLK, generated
from two monostables gated with ‘an-
ykey’ to prevent any keyboard bounce
effects. Once clocked, this data is then
compared with the stored data in the

‘MN8102 using a c.m.o.s. four-bit mag-

netic comparator (14585). If the key-
board data is the same as the stored
data, then the A =B output of the com-
parator will go high. For more digits the
quad latches, comparators and flip-flops-
are cascaded as follows. The outputs of
the nth flip-flop are connected to the
inputs of the (n + 1)th flip-flop, with all
the 74C175 connections the same: i.e.,
SRCLK to CLK, clear held high, and all
the Q outputs unused. The outputs of
the nth flip-flop are also connected to
the inputs of the nth quad latch (for use

in programming), and to the 1st set of

inputs of the nth comparator. The out-
puts of the nth quad latch are connected
to the second set of inputs of the nth
comparator, of which the nth A=B
output is connected to the (nth+1)th
A =B comparator input. Other common
connexions are A>B and A<B held low
with their respective outputs unused for
the 14585, and output enable held high
and Save inputs common for program-
ming on the quad latch.

When a 4-digit code is stored the
following sequence of events will occur
when the code is interrogated. If, for
example, the code stored was 9102, the
data stored would be with 2 in latch A, 0
in latch B, 1 in latch C and 9 in latch D.
The 9 when entered would be clocked in
to the output of flip-flop A and compared
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Fig. 1. Internal block diagram of MN9 102 quad latch.
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Fig. 2. Circuit diagram of lock logic.

with 2 in latch A, giving A=B on com-
parator A as a low level. When the 1 is
entered, the 9 is clocked to the output of
flip-flop B and compared with the 0 in
latch B; hence A =B out of comparator
B will also be low level. The 1 will be at
the output of flip-flop A and will be
compared with the 2 in latch A, so the
A =B output on comparator A will
remain low. The third digit 0 will cause
the 9 to be clocked to the output of
flip-flop C, the 1 to the output of flip-flop
B and the 0 to the output of flip-flop A.
The A =B output of comparator C will
be low, as will the outputs of the other
two comparators. The final digit 2,
when entered, will cause the correct
digits to fall in place with the stored
data, hence the 2s will match in position
A, the Os in position B, the 1s in position
C and finally the 9s will match in posi-
tion D: the A =B outputs of all compa-
rators will go high, indicating that the
code was correct.
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To program a new code, it is entered
.and the Save inputs to all latches are-
held low for at least 10ms, by pushing a
switch for that time. The switch poles
are connected to the inputs of a bistable,
which have pull up resistors to +5V,
and the centre pole is at O0V. When the

Any key I .
Monostable

’2-5'
@®a or a3
Monostable

|§-5|

@ao or &3
SRCLK I I

Last SRCLK for a
correct code

switch is operated, the outputs change
state, giving a high-to-low transition on
on one of the bistable outputs, going
high again when the switch is released:
it is this signal which is used as the
common Save.

To make the system more secure

Correct code

Door open

25 seconds

L3 :

Door enable

>

Fig. 3. Timing diagram of logic.

25 seconds
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there is a 2% second delay after the
correct code has been found. This is
achieved by means of a 14528 retrigger-
able ¢.m.o.s. monostable, which is
‘positive-edge triggered from SRCLK,
and initially preset with a delayed
power-up pulse. When Q goes high
again it is ANDed with ‘Correct code’ to
give ‘Door open’, which is normally low
but which goes high 2% seconds after
‘Correct code’ goes high. The positive
edge of ‘Door-open’ triggerrs another
14528 retriggerable monostable whose
Q output, when it goes low ‘again after
2% seconds, is ANDed with ‘Correct
code’, thus producing a ‘Door enable’
pulse. Although this signal is normally a
low level, going high 2% seconds before
going low again, the values of the resis-
tors and capacitors on the monostables

may be varied to give different ‘Door
enable’ delays and widths. The ‘Door
enable’ signal is used to drive two bipo-
lar transistors, which in turn activate
the electromechanically operated mor-
tice. The second inverter consists of a
high-power p-n-p transistor, which is
designed to switch between the unre-
gulated supply and zero volts to provide
1.5 for the solenoid. A l.e.d. and resistor
are used to indicate when the door is
open

Further modifications may be made
to the outlined system with provision to
activate an alarm when more than three
incorrect codes are entered or possibly
control the logic remotely, depending
on the user’s requirements. The system
described would need only the mini-
mum modifications. )

Clock timer — 2

memory and change the display accor-
dingly. Pressing more than four keys
should repeat the writing process. Pres-
sing the Alarm key should access the
memory for the next alarm time. Incor-
rect times may be entered such as 30.15
to fill up unwanted space if sixteen
alarm times are not required. Altern-
atively, the alarm times may be
repeated.

Assemble the comparison detector
and relay driver and with IC,; omitted,
connect pin 5 of IC, to test point 1. Set
an alarm time to the actual time, leave
the switches at Set Alarm and display
test point 1 on an oscilloscope which
should follow' Fig. 13(a). Display test
point 3 and adjust R,; until the negative
going edge occurs 0.5ms before the
negative edge at test point 1. Set an
alarm time so that only tens-of-hours,
hours and tens-of-minutes digits agree

continued from page 52

with the real time. Leave the switches at
Set Alarm and check that the
waveforms agree with Fig. 13(b). Insert
the remaining i.cs and adjust R for a
suitable output pulse length. Note that
if the value of R,q is too low, IC; is
retriggered and produces a double out-
put pulse. If the timer does not operate
correctly when the tested circuits are
connected together it is probable that
100Hz ripple on the 10V supply is tur-
ning Tr, off every 10ms which produces
spikes on the power fail line. This is
easily cured by increasing the value of
C,.

Modifications

The output of the 555 timer is t.t.l.
compatible and can directly drive a
variety of interface units. A simple flip-
flop enables an external circuit to be
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Editorial writer for
Wireless World

Wireless World needs a new person
on its editorial staff. Technical
experience in electronics and/ or
communications and an ability to
write are essential. The work is
varied and includes writing technical
news reports and other material,.
attending meetings, exhibitions,
press conferences and other events,
some abroad, and editing
contributed technical articles. A
good deal of freedom will be given to
a person who shows ability and
responsibility. Preferred age range
25 to 35. Wirite to: The Editor,
Wireless World, Dorset House,
Stamford Street, London SE1 SLU.

switched on at one alarm time and off at
the next. A counter and decoder allows
the system to be expanded for the con-
trol of several different devices. The
alarm-enable/inhibit circuit can be
modified to select one of two different
alarm-time programmes by taking the
alarm-inhibit line to a spare address
input on the memory, pin 3 or 21, and
grounding pin 13 of IC ,,.

Up to 64 alarm times can be obtained
by adding two flip-flops to the chain in
IC, and connecting the two new outputs
to the spare memory address pins. If the
alarm-enable/inhibit section is not req-
uired, the circuit can be omitted except
for IC,,.. Alternatively, if the alarm-
enable/inhibit section is duplicated and
the two alarm-inhibit lines are con-
nected to the spare memory address
pins, four alarm-time programmes are
obtained. If this modification is made,
the control logic IC¢, and IC ¢ must be
altered so that keys 0, 1, 2 and 3 select
the appropriate programmes.

The timer can be used with a con-
ventional digital clock which has a
suitable multiplexed display and multi-
plex control lines coded in binary. A
midnight pulse and the inputs to IC,,,
and IC,, have to be decoded from the
display. The five inputs to IC,; can be
replaced by the tens-of-seconds C bit
driving a monostable to give a pulse of
at least 100ms duration at the start of
each minute. If switch-on-reset is not
needed the set-time-pulse input is
grounded and the circuit around Tr,; Trg
omitted.
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- The long-awaited Finniston Report (see p36
Jan., p88 March and p46 June, 1978 issues)
has now been officially published, some
weeks after much of it had been leaked.
Having had time to consider the proposals in
the report, the professional institutions are
welcoming it, but they also have reserva-
tions.

The Council of the IERE was disappointed
to find that the Finniston Committee had
little to say about what the IERE considered

‘to be the root cause of the inadequate per-

industry, namely the general lack of en-
thusiasm for work at non-professional levels
and the conséquent low standard of indust-
rial relations within many areas of British
industry. They also regretted that the sym-
mary report failed to give credit to the
engineers concerned with the design and

‘manufacture of electronic equipment and
with systems engineering, and that it did not
reflect “the high regard in which the British

- electronic and radio engineer is held over-
seas.”

This institution particularly endorsed the
-committee’s recommendations to improve
and extend the balance of theory and prac-
tice in the pattern of education and training
for the engineer of the future. The Council
also welcomed the formation of the British
Engineering Authority, and in particular the
proposal that this would endeavour to bring
together groups such as working engineers,
employers, engineering teachers, public
agencies and the Government, who have
common interests but who, at present, tend
to act in relative isolation from each other
because there is no active mechanism for
linking them.

"~ Concern was felt about the proposal that
the Authority would maintain an “expert
staff” to implement its policies. This propo-
sal, they thought, could deny the Authority

.direct access to the institutions, which
according to the IERE are “the focal points of
the best expertise available in each of the
engineering disciplines at both Board and
working levels”. It is the IERE Council’s view

" that this would also create an unnecessarily
expensive new area of bureaucracy for the
registration of engineers in place of the
present self-financed resources available in
and through the engineering institutions.
However, the Council was pleased to note
the recommendation that the learned society
task of the institutions might be advan-
tageous to the profession as a whole. “This”,
the council said, “reflected the point made by
the IERE President, Professor Gosling, in his
1979 Inaugural Address, that it was perhaps
time that they gave careful consideration to
whether the engineering profession was not
now two professions — the old with its

- scientific basis of Newtonian mechanics and
the new, as represented by the IERE, whose
business was founded on quantum
mechanics and the new concepts of network
theory, control theory and information
science”.

Finally, the IERE was relieved to see the
Finniston team’s unanimous view that the
new statutory register must embrace the

formance of the nation’s manufacturing.

current stock of engineers as well as the
engineers of the future. They were, however,
very concerned to note that the Committee
could not agree on how this should be done.

The IEE particularly welcomed the pro-
posed distinction between courses for
students and engineering students, each
involving substantial cooperation between
industry and the schools of engineering.
They also welcomed the committee’s hope
that registration by the engineering
authority would become in effect a licence to
practice, but regretted that the Committee
had not put forward firm proposals for legis-
lation to implement that view. “If registra-
tion does not open avenues of employment in
limited areas otherwise closed to engineers,
the authority will be deprived of the strength
needed to implement its policy”, said an IEE
report.

The Chairman and Officers of the CEI,
after discussions with the presidents of
member institutions and the chairman and
senior members of the Engineers Registra-
tion Board (ERB), made a statement in which
they endorsed the Finniston Report’s ana-
lysis of the ills of the British manufacturing
industry and its broad objectives for recog-
nising and improving the contributions to be
made by professional engineers. The council
particularly supported the view that
employers must be encouraged to look on
their engineers as valuable investments to be
developed, rather than assets to be exploited;
and the need for thorough practical training
for engineers in industry. The CEl, however,
had reservations about the proposed
methods of attaining these objectives, and
the relevance of these proposals to the prac-
tical and urgent needs of manufacturing
industry, they thought, would require critical
examination.

According to the CEI, the benefits to
industry claimed by the Finniston Report
could be achieved much more cheaply and
quickly by an evolutionary process — that of
developing the already existing machinery of
the engineering institutions to meet the
broad objectives set in the report — rather
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Finniston —what the Institutions say

than by the revolutionary process of
replacing this machinery, which operates in
the public interest under the authority of the
CEI's Royal Charter, by the British En-
gineering Authority.

The CEI was strongly opposed to the
recommendation that all members of the
proposed BEA should be appointed by the
Secretary of State, as they saw this as having
their affairs taken out of their hands — it is
characteristic of all professions in the UK
that they are mainly self-regulating and
consist of members who have been elected or
nominated by the profession itself.

Being aware that the new engineers —
products of the proposed education arrange-.
ments — could not become fully qualified
engineers before the late 1980s, and that for
the next half-century the majority of prac-
tising engineers will be those who now exist
or who are under training by the present
methods, the CEI warn that unless the
morale of these engineers and international
confidence in their ability are fully
nfaintained, very great damage would be
caused to the national interest.

The CEI considered that the report’s fail-
ure to make any proposals for improving the
education, training and progression of en-
gineering technicians was a serious weak-
ness.

A union view
Ken Gill, General Secretary of the Technical,
Administrative and Supervisory Section of
the AUEW was disappointed with the
Finniston Report because the Committee of
Enquiry had failed to deal with the pay and
status of engineers. “It is surprising that in a
report of 253 pages only about six pages are’
. devoted to engineers’ pay and the role of the
trade unions in the engineering industry”, he
said. TASS, he said in a recent report, blamed.
‘the engineering professions’ lack of status on
inadequate salaries and the lack of rational
salary structures. “If urgent consideration is
not given to raising the salary and status of
engineers, the British manufacturing in-
dustry will fail to attract and recruit a large
enough number of new engineers”, he added.

“In the beginning.......

Analysis of the cosmic microwave back-
ground radiation left over from the “big
bang,” the primordial explosion which it is
believed began our universe, suggests the
existence of clusters of galaxies containing
hundreds of millions of stars. Data collected
by NASA’s U-2 aircraft in the upper
atmosphere from remnants of radiation
points to the conclusion that the Milky Way
galaxy, of which we are a part, is hurtling
toward the constellation Virgo at more than
a million miles an hour, under the
gravitational influence of a “‘supercluster”
around it.

University of California scientists believe
the supercluster contains 30 to 40% more
galaxies than are normally found in the same
volume of space and that it may be 2 billion
light years across.

The supercluster would account for about

1% of the volume of the observable universe,
which extends through 10 billion light years
of space. Dr. George Smoot has pointed out
that not enough time has elapsed since the
“big bang” for such a supercluster to have
formed, which implies that such a gigantic
concentration of mass dates back to the
beginning of the universe: “If one such huge
concentration of matter exists,” says Dr.
Smoot, “there are probably others.”

The new findings introduce an element of
doubt into the previously accepted idea that

_the event which started the universe about 15

billion years ago was a powerful but tightly
controlled expansion of matter in all direc-.
tions at a uniform speed. The supercluster’s
existence implies that the primordial fireball
was “lumpy’ and that the vast forces
released were by no means uniform in their
effects.
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BBC responds to WARC ‘79
frequency proposals

'In a recent engineering press statement the
BBC outlines its reactions to the WARC '79
frequency allocations, those for Region 1
having been given in our February 1980 issue.

The Corporation’s response is generally
favourable where domestic broadcasting is
concerned, but is “less happy with the impli-
cations for external services on the h.f.
bands.”- For domestic radio broadcasting,
extension of the v.h.f. band II to 108 MHz is
welcomed. Although formal international
agreement does not provide for complete
clearance for broadcasting use until 1995,
some additional programme channels can be
made available much earlier than this, and
services which now have to share the three
national v.h.f. channels can be separated. The
band II extension is also welcomed for the
future development of local radio services.

Allocation of the sub-band 519.5-526.5kHz,

is welcomed for use with the BBC Carfax
motoring information system, but such use is
subject to non-interference with navigatio-
" nal beacons in neighbouring countries; the

BBC would have been happier with an ex-
‘¢lusive allocation.
Extension of the v.h.f. television band I11

by two 625-line channels will be of value if’

this band is to be re-developed after closure

of the 405-line service. The current WARC:

proposals require the closure of this service
by 31st December 1986, although the Annan
report suggested a phased programme of
closure beginning in the early 1980s. On the
u.h.f. television bands the provision of up to
four additional channels will considerably
ease the planning of further extensions of
u.h.f. coverage throughout the country.

Allocations for s.h.f. satellite links are also
welcomed, but the rearrangement of the h.f.
bands for overseas broadcasting falls consid-
erably short of the BBC’s wishes, especially
at frequencies below 9MHz where no exten-
sions have been agreed.

The statement ends with the BBC asserting
its support for the reservations entered by
the UK and the USA delegations to the
conference, retaining the right to “‘take
whatever steps may be necessary to maintain
the effectiveness of our external services.”

Scripts by wire at Bush House

Two mini-computers and an array of disc
storage units form the heart of a “scripts by
wire” system now in operation at the BBC’s
Bush House, the Overseas Broadcasting de-
partment’s headquarters.

Some 30 million scripts covering news
stories, talks and features can now be dis-
tributed each year by electronics to more
than 200 outlets in the complex. The central
newsroom contains 39 v.d.u.s and journalists
dictate their stories to operators who type
them into the system. Once written, the story
can be directed by the computer to specific
language sections and can be printed out in
individual offices.

Both short pieces and longer talks can be
written into the system which can accom-
modate items of up to 5000 words; news
stories are kept on file for seven days, current
affairs talks for 14 days and general features
for 100 days.

A selective “list” can be drawn up on the
v.d.u. according to subject matter, or the full
list of talks may be checked. On the other
hand, stories which only apply to a particular
part of the world may be called up for display.

The electronic distribution system is con-
trolled by two General Automation 16/440
mini-processors. Both are in continuous
operation and receive the same input, but
only one provides output. If a fault occurs,
the standby processor can take over
immediately. Each processor is associated
with a 2 megabyte fixed-head disc and a 24
megabyte disc pack drive. New material is
entered on magnetic tape and later transfer-
red to microfiche for archive storage.

Each of the 137 v.d.u.s distributed around
the building can undertake full text editing,
but only those in the news, talks and features
areas are free to amend stories in the central
store. Hard copies are available from 85
printers strategically placed amongst the
offices.

Ken Clayson, engineering manager in
charge of the new system says, “The system
is saving an enormous amount of time and
paper and it lets us make far wider use of the
material we prepare. Every one of the broad-
casting sections at Bush House now has
access to every script prepared here. In the
days when we relied entirely on paper that
was just not possible.”

The hardware was provided by the data
system division of ITT Business Systems to a
specification set up by the BBC's Capital
Projects Department.

Microwave
unit detects
cancer

An instrument containing a sensitive
radiometer capable of measuring tempera-
ture variations of less than 0.1° Celsius
(0.2°Fahrenheit), part of a microwave appli-
cator made by Microwave Associates, an
American company, is being used to locate
and possibly destroy cancerous tissue. The
equipment has located tumours in 14 known
cancer patients and has detected a cancerous
site in one patient which was not revealed by,
the use of conventional techniques.

The principal advantages offered by the
new instrument are that it does not emit
harmful radiation, can be used outside the
body and could become relatively inexpens-
ive if mass-produced.

Cancerous tissue is hotter than healthy
surrounding tissue and conventional
methods such as infra-red thermography can
detect tumours near the surface of the skin,

“but the new method permits checking at a

much deeper body level.

If the instrument proves itself effective,
after an extensive series of hospital and
laboratory tests, it could become standard
equipment in doctor’s surgeries. Patients
could be quickly and easily tested for many
forms of cancer, just as they are now tested
in a routine manner for heart malfunction by
means of an electrocardiograph.

The treatment side of the new instrument’s
use would involve microwave heating of a
tumour to destroy cancer cells. Tumours
have a relatively poor vascular system
(compared with healthy tissue) and
researchers believe that a tumour will heat
faster and remain hot longer than surroun-
ding tissue because there are fewer blood
vessels to carry the heat away.

The next stage in the instrument’s test
programme will be its use on cancers in large
animals in the Norfolk, (Virginia) Medical
School laboratories.
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Mullard to "axe' 900 jobs

Mullard’s decision to “streamline” its tube
production business will, according to a
report in The Times, 16th Jan 1980, result in
the loss of 900 jobs at its Durham and
Simonstone, Lancashire works.

The main changes, to take place over the
next two years, will involve further automa-
tion and alterations to quality control de-
partments; these moves are seen as
necessary to compete with the high output of
quality tubes and tv receivers from Japanese
manufacturers and in the face of the deve-
lopment of domestic products using tv-like
tubes.

The National Economic and Development
Office has recently identified certain trends
in the tv and components industries and a
study of production costs of colour television
sets in the UK, Japan, South Korea and W.
Germany has shown that Japan in particular
gains a high cost advantage from its overall
higher level of investment in advanced
automated plant, superior-efficiency in
manufacturing and design and more rigid
quality control of components.

The Muilard decision reflects an awareness
of these findings and also links up with
NEDO’s main recommendations which in-
clude the “rationalization” of UK tv produc-
tion into larger units producing five times the
current number of receivers, more involve-
ment directly with Japanese technology, to
improve and introduce more new designs and
to carry out more research and development.

Only about 100 of the threatened jobs will
go in 1980 and Mullard says that it “intends to
continue to invest substantially in the picture
tube business.”

-
-
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A modern tv tube production line in Finland using ‘'Japanese’’ technology, in this case a Hitachi range
of 20in, 22in and 26in tubes of the “in-line’* variety, featuring quick-start heater, 110° deflection
angle, temperature-compensated shadow mask, electrostatic focusing and self-converging integrated
neck components. This automated plant, operated by the Automation Group, Valmet Oy, Finland is
expected to be producing about 500,000 tubes by the end of 1981.

Multi-l.e.d. aircraft instruments under test

A 4in by 3in screen incorporating more than
49,000 l.e.ds, providing a resolution of 64
lines per inch is currently being evaluated by
the USAF Flight Dynamics Laboratory as
part of a joint project between the USAF and
the Canadian Department of Industry, Trade
and Commerce.

The device is intended as a replacement for
the mixture of dials and c.r.t. displays at
present found in aircraft cockpits; it is
computer-controlled and is designed to pro-
vide the pilot with information on various
subsystems, such as navigation or weapon
delivery. This information can then be called
up at the flick of a switch, the data being
depicted on the l.e.d. screen.

Walter. Melnick, of the Flight Dynamics
Laboratory says that the new display system

is an advance on the c.r.t. form due to its less
cumbersome nature and higher reliability —
he estimates a c.r.t. display life of 500 hours
and an l.e.d. display life of 10,000 hours.
Furthermore, while all information can be
lost in the event of tube failure, even if
several thousands of l.e.ds fail, the display
can still be read.

Several technical solutions to the problem
were examined before deciding on the le.d.
method, and this was eventually selected
because it is adaptable to the “building
block” mode of construction, where one inch
squares of the diodes can be assembled into a
variety of display sizes.

Bowmar Instruments, of Weybridge, are
the UK representatives of the makers of the
display, Optotek Ltd. of Canada.

Getting wise to electronic mail

According to a report from Mackintosh
International and Communications Studies
and Planning Ltd, organizations which rely
on post and telecommunications services
should urgently review their communica-
tions needs to take account of the opportun-
ities presented by “electronic mail.”

The report, entitled “Electronic Mail: user
alternatives in the 1980s” stresses that it is
not too late to take advantage of the cost-
effectiveness of equipment and services
currently available. However, prompt action
is necessary, says the report, because users
must take transitional measures over a

period of time to ensure that the benefits of
the new equipment, such as communicating
word processors, text and graphic terminals
and the next generation of “facsimile,” are
realised.

One of the report’s main aims is to advise
non-technical business users about the scope
and benefits of electronic mail equipment
and services on offer from manufacturers
and telecommunications authorities. It also
stresses that users should prepare for the
introduction of the enhanced telex service, to
be known as Teletex, which begins operation
in Germany and Sweden sometime in 1980.

Disobedient
spacecraft

Radio contact with Voyager 1 was lost on 3rd
January just after the spacecraft had been
commanded to turn in space and fire
thrusters for a trajectory correction. The
manoeuvre apparently took place but the
antenna alignment was not entirely suc-
cessful. However, later in the day NASA
controllers received confirmation that com-
mand signals intended to switch on the
low-gain antenna and place it in a two-way
reception mode, had been received and
executed.

Efforts are being made to correct the
antenna/Earth alignment, the problem
requiring some analysis to ensure that
attitude control fuel is not wasted.

Voyager 1 was launched in September 1977
and flew past Jupiter in March 1979. The
spacecraft is now 660 million miles from
Earth and is scheduled to encounter Saturn
in November 1980. Voyager 2, a sister craft, is
due to encounter Saturn in August 1981.

News in brief

The FCC is proposing to award additional
frequencies for ¢.b. use on s.s.b. operation
and may also liberalize rules on the distances
c.b. stations are permitted to work over. The
use of variable frequency oscillators may also
be permitted.




WIRELESS WORLD, MARCH 1980

71

Car to telephone service
launched in Norwich

A new car telephone service, claimed by Air
Call Ltd. as the first of its kind in England,
was started in Norwich on the 21st January
1980.

This service, known as “interconnect”,
enables direct two-way communication bet-
ween a car telephone user and subscribers to
the public telephone network and is now
available to Air Call’'s East Anglian cus-
tomers. The company’s branch manager,
Derek Cunningham, says that Interconnect
will be available to subscribers in addition to
the existing range of services, which includes
message handling, “talking bleeper” and

telephone answering services.

In order to house the additional equipment

‘required, the Norwich control complex has

been moved to larger premises in the city
centre, and plans have been drawn up to
extend the Interconnect service to most of
the company’s 34 control centres during the
coming year.

Car telephone users can take advantage of
the new service without necessarily
changing the equipment in use; the costof all
messages and inland telephone calls is in-
cluded in the rental charge.

ITT researcher wins award

Paul Barton, a research engineer with
Standard Telecommunication Laboratories,
has received the William E. Jackson award
from the Radio Technical Commission for
Aeronautics (USA).

Mr Barton won the award, consisting of an
honorarium and commemorative plaque, for
his thesis, “Airborne Signal Processing for
the Microwave Doppler Landing System,”
submitted for a Ph.D degree from University
College, London. He graduated from
Churchill College, Cambridge with an hon-
ours degree in mechanical sciences and
joined STL in 1965, working with the late
Alec Reeves on pulse code modulation and
electro-optic systems.

In 1971, he began work on the microwave
landing system (MLS) programme, being

Personal
computer

The Sinclair Research ZX80 computer
measures 218 x 170 x 50mm, weighs 120z and
features a 1kbyte memory, claimed to be
“equivalent to 4kbytes in a conventional
computer.” How the latter trick is accom-
plished is not explained in the otherwise
useful literature which comes with the com-
puter, and which includes BASIC program-
ming instructions, presented in a light-
hearted manner, ideal for the beginner to the
mysteries of programming.

A cassette player can be used directly to
store programs, and the unit dispenses with
the need for a dedicated v.d.u. by virtue of the
“plug in to your tv aerial socket” facility. A
further useful feature, especially for the
beginner (and the unit seems particularly
suitable for use in schools, where “computer
science” is becoming a popular subject)is the
syntax error check. This ensures that only
syntactically correct lines can be added to
the program list at the top of the page. A
marker .identifies a syntax error and thus
helps to speed up the production of an error-
free program.

The display format is 24 lines of 32 cha-
racters; the unit costs £99.95 inc. v.a.t. fully
assembled, becoming available in March, or
in kit form at £77.95 inc. v.a.t. Prices include
the cost of the programming manual, but
exclude mains adaptors, which cost £8.95
extra.

particularly concerned with the design of the
Doppler scanning system and in 1976 began
the work which led to the winning thesis. He
holds some 20 patents in the MLS and radar
fields and is currently leading a team wor-
king on radar and adaptive systems at STL.

The award is a memorial to William E.
Jackson, a pioneer in the development and
implementation of the present airways, air'
traffic control and aviation communication
systems.

News in brief

The British Amateur Electronics Club, which
claims that it is the only national amateur

electronics club, is seeking help from esta--

blished local electronics groups, its main
problem being difficulty in finding premises

for meetings. The mainly scattered nature of.

the membership adds to the problem and if
local groups are willing to welcome BAEC
members to their meetings, they would be
prepared to pay an affiliation fee. The
chairman of the BAEC will send out a copy of
a simple questionnaire to any reader who is
interested enough to contact him: Cyril
Bogod, “Dickens”, 26 Forrest Rd, Penarth, S.
Glam,, or telephone 0222 707813.

The IEETE have the following lecture events.

planned for March 1980:

5th March, J. J. Fallon of MK Electric will
present ‘“Standardisation of the proposed
international plug and socket system” at the
Duke of Cornwall Hotel, Millbay Rd,
Plymouth, at 8 p.m.

17th March, “Robots and telechirs for In-
dustry”, presented by Prof. M. W. Thring at
the IEE Building, Savoy Place, London, at 6
p.m.

20th March, G. W. Lord, Merlin Gerin
(UK), will present “Up-to-date development
in moulded case circuit breakers”, at the
Y.E.B. Staff Restaurant, 161 Gelderd Rd,
Leeds 12, at 2 p.m.

27th March, “Lasers and their uses” will be
presented by J. Dawson of the REME School
of Engineering, at the REME School of Elec-
tronic Engineering, Aborfield, Reading, at
7.30 p.m.

28th March, G. Simpson, Champion Fire
_Defence Ltd, will lecture on “Developments,
standards and future of automatic alarm
systems” at the Royal Dublin Hotel, O’'Con-
nell St, Dublin, at 8 p.m.

The IERE propose to hold the following
conferences in 1980: 22-25 April, “The elec-
tronic office”, at 99 Gower St, London WC];
3-4 July, “Re-training in the electronics
industry for the microprocessor age”, at 99
Gower St, and 16-18 Sept., “Electromagnetic
compatibility’, at the University of
Southampton.

The IEE will be running a conference on

“Radio transmitters and modulation techni-
ques” from 24 to 25 March, 1980. The con-
ference programme and application forms
are available from the IEE, Savoy Place,
London, WC2. Hotel booking forms are
available from Exp-O-Tel, Strand House,
Great West Rd, Brentford, Middlesex.

The 22nd International Festival of Sound will
be open to the public from Wednesday 5th to
Sunday 9th March 1980 at the Palais des
Congres, Porte Maillot, Paris. Doors open
from 10 a.m. until 8 p.m., open late on Satur-
day the 8th — until 10 p.m. Trade days are
from 2nd to 4th March inclusive. On Monday
3rd March two conference debates will be
held on the subjects “tapes and high fidelity”
and “standardization and high fidelity”.

An exhibition to mark the 50thanniversaryof
Baird’s 30-line tv transmissions from the
BBC’s transmitter at Brookmans Park
(March 1930) is being staged by the Science
Museum, Kensington, beginning 27 March’
1980, running for six months.

The show is called “The Great Optical
Illusion” and the introductory exhibit will
illustrate first principles of television. The
“illusion” theme will be set up by other
demonstrations, including ‘‘chromakey”, an
electronic overlay method which will show
visitors as performing a feat of aerial daring,
while ‘“front axial projection” will insert
them optically into a projected scene.

There will be a range of exhibits outlining
the development of television since the
opening of the 405-line service in 1936 and
period room settings will show a montage of

. contemporary programmes on restored

receivers of appropriate vintage; these will
include a pre-war receiver with a five-inch
tube and a projection set of the early 'fifties.

Frequency change for BBG’s
Ventnor Radio 3 Transmitter

In order to escape interference from the
French transmitter at Caen in Normandy, the
BBC’s Ventnor v.h.f. transmitter has changed
frequency (on lst February). The previous
frequency of 91.6MHz has been changed to
91.7MHz, but no change will be made to the
shared Radio 1/2/4 frequencies also relayed
‘by this transmitter.

The station is located at St. Boniface
Down, on a height above the town, serving

‘about 6,000 people in the Ventnor and

Bonchurch area and also relays the tv ser-
vices of BBC1, BBC2, and ITV on 625 lines
(u.hf) and the 405-line BBC1 service. Lis-
teners will only have to change the tuning of
their receivers by a very small amount.




72

WIRELESS WORLD, MARCH 1980

More frequency allocations

WARC 79 decisions for 10GHz to 275GHz in Region 1

Last month we published a list of
frequency allocations, as decided at the
1979 World Administrative Radio Con-
ference, Geneva, for radio services up to
10GHz. We now present the remainder
of the frequency allocations made at
WARC 79, from 10GHz up to 275GHz.
This, of course, is the microwave region
of the electromagnetic spectrum (cen-
timetre and millimetre wavelengths)
and is occupied mainly by services such
as radar, satellites, and radio astro-
nomy. These highly specialized activ-
ities are of interest to oniy a small
number of Wireless World readers, but
in fact this 10-275GHz region is also
available for amateur radio, while the
satellite allocations include broadcas-
ting satellites, which of course will

eventually bring new types of domestic:

receivers and aerials to homes every-
where (see January 1979 issue, pp 38-
42).

As in the February issue, the list is
restricted to Region 1 as defined by the
International Telecommunication
Union (Europe, Africa, Middle East and
Russia) and does not include the
numerous footnotes giving additions,
qualifications etc for particular coun-
tries. Nor does it distinguish between
the three categories of service, primary,
permitted and secondary (see February
for definitions); but as a rough guide the
first code letter, to the immediate right
of the frequency band, is almost always
a primary service, while the remainder,
reading from left to right are divided
among primary, permitted and secon-
dary services in that order. Where
secondary services are allocated they
are always on the extreme right.

In the previous frequenéy plan,
embodied in the Radio Regulations
resulting from the WARC of 1959, the
following bands were not allocated to
any services: 48-50GHz, 71-84GHz, 152-
170GHz, 200-220GHz and 240-250GHz.
It will be seen from the list that these are
now occupied. Neither the 1959 nor the
1979 conference attempted to allocate
anything to the region above 275GHz

(which, after all, goes into wavelengths:

of less than a millimetre) but this
remains available for individual
governments to permit experimenta-
tion. In particular a need has been iden-
tified for making spectral line measure-
ments at various frequencies from
278GHz to 381GHz.

An outstanding feature of the present
list is the large amount of spectrum
space now allocated to satellites —
communication, broadcasting, Earth-
exploration and so on. It will be seen
from the key to the code letters that, of
the traditional categories of terrestrial

‘radio services (fixed, mobile broadcast-

ing, amateur etc.), there are now seven
which also have a corresponding ser-
vice provided through satellites. The
coming of the satellite was first recog-
nized officially by the ITU at an Ex-
traordinary Administrative Radio Con-
ference in 1963 and there have been
others devoted to satellites since then.
The results of a 1971 space conference
were already embodied in the Radio
Regulations before WARC 79 took

“place, and now, following WARC 79,

three further ITU conferences devoted
to space services have been planned or
requested.* :

As we reported earlier, the UK Home
Office had recommended that alloca-
tions for communication satellites
should be increased in the 10-11GHz
band. This-proposal has in fact been
generously implemented by a doubling
of the spectrum space available. The
original allocation was 500MHz, split
into two separated bands at 10.95-
11.2GHz and 11.45-11.7GHz, but now, as
will be seen from the list, there is a new,
uninterrupted 1GHz band from 10.7 to
11.7GHz in which, in fact, communica-
tion satellites are a primary service
(although this band is shared with fixed

and mobile primary services). In the.

space-to-Earth direction of com-
munication this is a world-wide alloca-
tion. In the Earth-to-space direction,
however, for Region 1 countries this
band is also reserved for use by feeder

*The first, in mid ‘1983, will be a Regional
Administrative Radio Conference for de-
tailed planning (channel assignments, orbit
positions etc.) of broadcasting satellite ser-
vices in the 12GHz band and associated
uplinks in Region 2. The second, in
late 1983, will be an Administrative Radio
Conference for planning uplinks to broad-
casting satellites operating in the 12GHz
band in Regions 1 and 3. The third will be a
World Administrative Radio Conference for
space services in general; it is expected to be
held in two sessions, possibly in Autumn 1984
and early 1986, but detailed arrangements
will be decided later by the ITU.

links (“uplinks”) to broadcasting satel-
lites (see later).

The needs of .the maritime mobile-:
satellite as well as the aeronautical
mobile-satellite services have been pro-

‘'vided for and as a result these systems

will be able to develop without hind-
rance. Also, in principle, it was agreed to
provide for the feeder links to these
services in the bands allocated below
10GHz. A mobile-satellite service has
been introduced and frequencies have
been provided for this.

Passive sensing in the Earth
exploration-satellite and space research
services have been identified as import-
ant activities in the future, so provision
has been made for these services. Fur-
thermore, in some parts of the spectrum
where the fixed and mobile (except
aeronautical mobile) services operate
under a footnote provision, agreements
have been reached to either limit or
phase out the fixed and mobile services
over a period of time with the intention
of providing exclusive bands for the
passive services. Increases have been
made to the spectrum space allocated to
Earth exploration satellites and space
research. In addition, provision has
been made for the operation of radars
on board spacecraft in these services
(e.g. in the band 35.5-35.6GHz).

Key to code letters in list

A Amateur

AR Aeronautical radionavigation
AS Amateur — satellite

B Broadcasting

BS Broadcasting — satellite

BSL Broadcasting satellite feeder link
F Fixed

FS Fixed — satellite

IS Inter satellite

ISM Industrial, scientific, medical
LMS Land mobile — satellite

M Mobile

MA Meteorological aids

MS Mobile — satellite

RA Radio astronomy

RL Radiolocation

RN Radionavigation

RNS Radionavigation — satellite
S Space research

SAT Earth exploration satellite
SFTS Standard frequency and

time signal — satellite
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Additional spectrum has been allo-
cated to the fixed-satellite service in the
Earth-to-space direction near 100GHz,
keeping in mind the allocation to the
broadcasting-satellite service in the
band 85-86GHz (see later).

The pattern of allocations to the
inter-satellite and the fixed-satellite
services follow, in general, that laid
down by the 1971 space conference, i.e.,
with the former concentrated in the
absorption bands so as to take advan-
tage of the atmospheric attenuation to

13

provide shielding between the space
and the surface (or low-altitude) sys-
tems, and the latter located in parts of
the spectrum between the absorption
bands.

In certain combinations of space and
terrestrial services the conference con-
cluded that there was inadequate infor-
mation on sharing. Footnotes were
therefore added to reflect this uncer-
tainty and the subjects were referred to
the CCIR for further study.

The three bands for direct broadcast-

Table of frequency allocations for Region 1
GH:z Services GHz Services
10.0-10.45 F,M,RL, A 36.0-37.0 SAT,F, M, S
10.45-10.50 RL, A, AS 37.0-37.5 F.M
10.50-10.55 F,M,RL 37.5-39.5 F,FS,M
10.55-10.60 F,M,RL 39.5-40.0 F,FS, M, MS
10.60-10.68 SAT,F,M,RA, S, RL 40.0-40.5 F,FS, M, MS
10.68-10.70 SAT,RA, S 40.5-42.5 BS,B,F,M
10.70-11.70 F,FS,M 42.5-43.5 F,FS, M, RA
11.70-12.50 F,B,BS,M 43.5-47.0 M, MS, RN, RNS
12.50-12.75 FS 47.0-47.2 A, AS
12.75-13.25 F,FS,M, S 47.2-50.2 F,FS,M
13.25-13.40 AR 50.2-50.4 SAT,F, M, S
13.40-14.00 RL, RN, SFTS 50.4-51.4 F,FS, M, MS
14.00-14.25 FS,RN, S 51.4-54.25 SAT,S,
14.00-14.50 LMS 54,25-58.2 SAT,F,IS, M, S,RL
14.25-14.30 FS,RN,F, M, S 58.2-59.0 SAT, S
14.30-14.40 F, FS,M, RNS 59.0-64.0 F,1S,M,RL
14.40-14.47 F,FS,M, S 81.0-61.5 ISM
14.47-14.50 F,FS,M, RA 64.0-65.0 SAT, S
14.50-14.80 F,FS,M, S 65.0-66.0 SAT,S,F,M
14.80-15.35 F,M,S 66.0-71.0 M, MS, RN, RNS
15.35-15.40 RA, SAT, S 71.0-74.0 F,FS,M, MS
15.40-15.70 AR 74.0-75.5 F,FS, M
15.70-16.60 RL 75.5-76.0 A, AS
16.60-17.10 RL,S 76.0-81.0 RL, A, AS
17.10-17.20 RL 81.0-84.0 F, FS,M, MS
17.20-17.30 RL, SAT, S 84.0-86.0 F, M, B, BS
17.30-17.70 FS,RL '86.0-92.0 SAT,RA, S
17.30-18.10 BSL 92.0-95.0 F,FS,M,RL
17.70-18.10 F,FS,M 95.0-100.0 M, MS, RN, RNS, RL
18.10-18.60 F,FS,M 100-102 SAT,F. M, S
18.60-18.80 F,FS, M, SAT, S 102-105 F,FS,M
18.80-19.70 F,FS,M 105-116 SAT,RA, S
19.70-20.20 FS, MS 116-126 SAT,F,IS, M, S
20.20-21.20 FS, MS, SFTS 122-123 ISM
21.20-21.40 SAT,F, M, S 126-134 K IS,M,RL
21.40-22.00 F,M 134-142 M, MS, RN,.RNS, RL
22.00-22.21 F,M 142-144 A, AS
22.21-22.50 SAT,F,M,RA, S 144-149 RL, A, AS
22.50-22.55 F, M 149-150 F,FS,M
22.55-23.00 F,IS,M 150-151 SAT,F,FS, M, S
23.00-23.55 F,IS,M 151-164 F,FS,M
23.55-23.60 F,M 164-168 SAT,RA, S
23.60-24.00 SAT,RA, S 168-170 F,M
24.00-24.05 A, AS 170-174.5 F,IS,M
24.00-24.25 ISM 174.5-176.5 SAT,F,IS, M, S
24.05-24.25 RL, A, SAT 176.5-182.0 F,IS,M
24.25-25.25 RN 182-185 SAT,RA,S,F;: M
25.25-27.00 F. M, SAT, SFTS 185-190 F,IS,M
27.00-27.50 F, M, SAT 190-200 M, MS, RN, RNS.
27.5-29.5 F,FS,M 200-202 SAT,F, M, S
29.5-30.0 FS, MS 202-217 F,FS,M
30.0-31.0 FS, MS, SFTS 217-231 SAT,RA, S
31.0-31.3 F, M, SFTS, S 231-235 F,FS, M, RL
31.3-31.5 SAT,RA, S 235-238 SAT,F,FS, M, S
31.5-31.8 SAT,RA. S, F, M 238-241 F,FS, M, RL
31.8-32.0 RN, S 241-248 RL, A, AS
32.0-32.3 IS,RN, S 244-246 ISM
32.3-33.0 ‘IS, RN 248-250 A, AS
33.0-33.4 RN 250-252 SAT, S
33.4-34.2 RL 252-265 M, M§ ‘RN, RNS
34.2-35.2 RL,S 265-275 F, FS, M, RA
35.2-36.0 MA, RL

.i .v{ f
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ing from satellites remain substantially:
unchanged. 11.7-12.5GHz is completely
unchanged (and it will be recalled that
40 channels within this band were
assigned at the 1977 satellite braodcas-
ting conference — see January 1979
issue, p.41). However, the original 41-
43GHz satellite broadcasting band has
now been shifted slightly downwards to
40.5-42.5GHz. This has been done to
give better clearance for various radio
astronomy frequencies around 43GHz
which are used for spectral observa-
tions of silicon monoxide. Furthermore
the band is now shared with three other
services — terrestrial broadcasting (on a
“permitted”’ basis) and fixed and mobile
‘communications (secondary basis). The
third band for satellite broadcasting,
84-86GHz, is unchanged in its band
limits, but, whereas in the 1977
frequency plan written into the Radio
Regulatigns it was exclusively for this
use, it is now shared with primary fixed,
mobile and terrestrial broadcasting ser-
vices. (Although there is a footnote’
saying that these three must not cause
harmful interference to broadcasting
satellites to which frequencies are
assigned.)

What is completely new in relation to
broadcasting satellites is the set of
frequencies chosen for the uplinks to
them — the communication channels
which convey the programme signals to
the satellites’ transmitters. These were
not planned at the 1977 space con-
ference. At WARC 79 a wide range of
proposals came from different coun-
tries. For example, the official British
proposal was 21.2-22GHz (which the
Scandinavians objected to because of
rain attenuation at their northern
latitudes), while the Indian proposal
was 14.5-15.35GHz (which the USA and
UK objected to because it conflicted
with fixed communication services in-
cluding military systems). In the end a
world-wide compromise was found
which did not conflict too seriously with
the other services sharing allocations
with it (see list), and this was 17.3-
18.1GHz. At the same time the door was
left open for two other bands to be used
in particular areas. Outside of Europe
and for Malta, 14-14.8GHz may be used
for the uplinks, with the lower end,
14-14.5GHz, “subject to co-ordination
with other networks in the fixed-
satellite service”. And in Region 1, the
uplinks may, as mentioned above, use
the new 10.7-11.7GHz allocation which
is otherwise intended for communica-
tion satellites, fixed and mobile services.

An unusual type of satellite uplink,
pioneered by the IBA in Britain, is a road
transportable earth station on a trailer
designed for sending television outside
broadcasts from any location straight
up to a communications satellite (see
picture in January issue, p. 42). It has
already been used, in fact, with the OTS,
satellite. Largely through the IBA’s
initiative, supported by the BBC, a de-
cision was made at WARC 79 to allocate
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a'band of frequencies to this type of land
mobile-satellite service, as it is called, at
14-14.5GHz on a secondary basis
world-wide. In Europe this type of out-
side broadcast link will probably work
“through the Eurovision transponders of
the ECS satellite, which is due to be
launched at the end of 1981 (see De-
cember 1978 issue, p. 63, for details).

Radio amateurs will note that amat-
eur satellites have received an alloca-
tion at 10.45-10.5GHz. This is world-
wide and on a secondary basis, the
primary service in this band being, of
course, 3cm radar. The amateur and
amateur satellite bands between 24 and
24.25GHz remain unchanged. There is a
new amateur and amateur satellite
allocation at 47-47.2GHz (6mm), two
more at 75.5-76GHz (primary) and 76-
81GHz (secondary, sharing with radar),
and a further linked pair in the 2mm
wavelength region at 142-144GHz
(primary) and 144-149GHz (secondary).
The highest amateur bands of all to be
allocated are in the previously unoc-
cupied region 240-250GHz, and are at
241-248GHz (on a secondary basis) and
248-250GHz (primary basis), both in-
cluding a satellite service. These are all
somewhat different from the UK pro-
posals for the amateur service taken to
Geneva by the Home Office (December
1979 issue, p. 62).

Three new bands have been de-
signated for ISM (industrial, scientific,
medical) applications. Two significant
factors in these allocations are (a) that
the bands are in harmonic relationship
and (b) that the use of the bands is
subject to special authorization by the
government of the country concerned
in agreement with other administra-
tions whose radiocommunication ser-
vices might be affected.

Radiolocation allocations have been
made in two distinct groups — in the
absorption bands for shorter range
systems with a high potential for
frequency re-use, and in the radio
“windows” between those bands for
longer-range systems.

Additional spectrum has been made
available to radio astronomy, with
recognition of the nature of the obser-
vations, e.g. spectral lines. The require-
ment to observe emissions from extra-
terrestrial sources has been accepted
and frequency bands are identified
where these observations are likely to
be made. :

It will be noticed that numerous allo-
cations for the fixed and mobile com-
munication services run right through
the list, up to the very highest frequen-
cies. According to one Home Office
official, this was the result of certain
countries being ‘‘obsessed’” with
making their mark on the frequency
plan, regardless of whether these
frequencies could actually be used or
not with current available technology.
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Radio and Electronic Laboratory Handbook,
by M. G. Scroggie, is probably far too well-
known and respected to need much intro-
duction. It has changed considerably, how-
ever, in the forty years since it was first
published, having been continually revised to
keep pace with accelerating change in the
industry. It is now in its ninth edition, this
one updated largely by G. G. Johnstone.

The plan of the book remains the same,
information on measuring equipment being
concentrated in the first half. Measuring
techniques take up most of the second half of
the book, and the already large reference
section is extended for this edition: the piece
on filter design is particularly useful.
Throughout the text, references to the liter-
ature are lavishly scattered. The book is
published in hard back at £17.99 by Newnes-
Butterworths, and contains 592 pages.

Frequency Engineering in Mobile Radio
Bands, by W. M. Pannell. Continuous expan-.
sion of land mobile radio communication
makes it essential to plan allocations inside a
frequency band in such a manner that inter-
ference is kept to a low level and that the
spectrum is used to its fullest possible extent,
The book is intended to help in the early
stages of frequency planning, and is in two
sections, the first dealing.with general proc-
edures and the second of a more specific
nature. Mr Pannell has many years of ex-
perience in the mobile radio field, and was
responsible.for the Pannell Report on future,
spectrum requirements for mobiles in the
UK. Published in hard back, ag £25.00 by
Granta Technical Editions, Hargrave Lodge,
7 Brooklands Avenue, Cambridge.

Audio Equipment Tests, by Gordon J. King, is
intended to demonstrate the performance
testing of high-fidelity sound equipment to
technicians, dealers and those users who
take an interest in the technicalities of their
equipment. Each component of an audio
chain from f.m. tuner (no a.m.) to loud-
speaker is allotted a number of test proced-
ures with a list of equipment needed, a
diagram of connexions, the procedure to
follow and a few clarifying remarks. The
author has a long experience of writing on
hi-fi subjects for the audio magazines, and of
reviewing audio equipment. The book is
published at £6.50 by Newnes-Butterworths,
Borough Green, Sevenoaks, Kent, and has
158 pages.

BBC Handbook 1980 is now on sale. It is
similar in format to earlier editions and
contains the familiar tightly-packed mass of
information on technical, artistic, commer-
cial and political subjects in the broadcasting

" field. It is published in limp back at £3.00 by

the BBC, 35 Marylebone High Street, London
WIM 4AA.

The Einstein Myth and the Ives papers is, not
surprisingly, an attack on Einstein’s theories
of relativity and a substitution of the ideas
propounded by Herbert E. Ives of Bell Labs.
About half of this substantial book is a series

of papers and a lecture by Ives, the rest

consisting of The Einstein Myth, in which

one of the editors, Dean Turner, puts the case

for a universal ‘nowness’ or simultaneity. He
argues for the reality of space and time,

eliminating, among other concepts in

relativity, the Twins Paradox. Papers and

notes by other scientists take up the rest of

the book.

In essence, Ives replaces Einstein’s prin-
ciple of covariance (which says that physical
laws must apply to systems in any kind of
motion, including acceleration) with a rest-
ricted theory, in which gravitational and
kinetic energy are equivalent. The book is
easy to read, and seems to be aimed as much
at the layman as at the physicist, only in
isolated places becoming mathematical, and
even then merely algebraic. The book is in
hard back, is A4 sized, contains 447 pages and.
is published at 22 dollars 50 cents by The
Devin-Adair Company, Old Greenwich,
Connecticut 06870, USA.

‘Radio Enters the Home is a reprint, by Vestal
Press, of the 1922 catalogue of RCA receiving
equipment. In common with most catalo-
gues, it contains full descriptions and illust-
rations of contemporary wireless sets and,
most usefully, a large number of circuit
diagrams of 1922 commercial receivers. The
first few pages demonstrate the novelty of
‘wireless’, being illustrated with photographs
of groups of people staring fascinated at
loudspeakers as though expecting a
materialization, and of malevolent infants

‘being tranquillized by a bedtime story.

The sets described range from the Model
ER-753 crystal receiver at 18 dollars to the
‘Aeriola Grand valve detector, amplifier and
loudspeaker model, complete with battery,
charger, aerial and stand and covering 150-
550m at a cost of 409 dollars.

In 1922, the catalogue cost 35 cents: now, it
is published by The Vestal Press, 320 N.
Jensen Road, PO Box 97, Vestal, NY 13850,
USA at 12 dollars 50 cents, plus postage.

Entertainment Year Book

What used to be simply the Hi Fi Year Book
has now been extended in scope to include
reference material on colour television sets,
electronic organs, video cassette recorders
and television games. This is in addition to
the familiar illustrated information on cur-
rent audio products, including descriptions,
technical data, prices (where available) and
suppliers’ names, addresses and telephone
numbers. There are -four survey articles on
various audio topics. The 1980 “Hi Fi- Year
Book & Home Entertainment” contains over
580 pages and can be obtained from book-
sellers at £3.75. Alternatively it can be
obtained directly from the publishers; IPC
Business Press Ltd, by writing to the General
Sales Manager, Room CP34, Dorset House,
Stamford Street, London SEl 9LU and sen-
ding' £4:25 which includes packing and pos-
tage.
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Accurate pin point temperature control
between 65° and 400°C. Heating element
and sensor built in tip of the iron for fast
response. Interchangeable slide-on bits from

4.7mm {3/16") down to 0.5mm. Zero voitage switching, no
spikes. No magnetic field, no leakage. Supplied with
miniature CTC (35-40watt) iron or XTC {50watt). TCSU1 soldering
station with XTC or CTC iron £386 {6.44). Nett to industry,

=

A general purpose iron
also with a ceramic and
steel shaft to give you
toughness combined with
near-perfect insulation.
Fitted with 1/8" bit and
priced at £4.20(.98)
Range of 4 other bits
available.

A miniature iron with the
element enclosed first

in a ceramic shaft, then in
stainless steel. Virtually
leak-free. Only 7% long.
Fitted with a 3/32" bit.
£4.20(.98)

Range of 5 other bits
available from %" down to

Model CTC - 24 volts Priced at £9.75 (1.87) 3/64". Also available in 24volts.
Also available for 24volts.
— - e - I 7 |
k Model XTC - 24 volts Priced at £9.75 (1.87) /KSpare element Model CX230E /\ Spare element Model X25/240E /

ST3 Stand.

Model SK4 Kit Model SK1 Model MLX 12volts

=

AP

—
=

for the radio

£5.70(1.49)

complete with 2

fitted with 15 feet flexible
cable and battery clips.

base of high grade
insulating material

s i | b
Contains both With the model
the model CX230 ErT T X25/240 general
soldering iron tw@ purpose iron and
and the stand N the ST3 stand.
ST3. Priced at [l | this kit is a must
£5.70(1.49) P for every toolkit This kit contains a The soldering iron in this kit A strong chromium
It makes an v . in the home. 15watt miniature can be operated from any platéd, steel spring
excellent present \ \ Priced at soldering iron, ordinary car battery. It is screwed into a plastic
|

amateur or
‘hobbyist.

spare blts. a coil of
solder, a heat sink
and a booklet. ‘How

Packed in a strong plastic
envelope it can be left in a

provides a safe and
handy receptacle for

R d to Solder'. Priced at car, a boat or a caravan ready all ANTEX models
b £5.95(1.53) for soldering in the field. soldering irons.
S Price £4.55(1.14) Priced at £1.80(.57)

- A
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To measure an unknown value, simply
select the correct function on the large
rotary switch and take the reading.

However, should you want to take com-
parative readings on the same range, a ‘freeze’
buttonis mcorporated which locks the range.

Press the button again to return to auto-ranging.

Our new auto-rangmg
digital multimeter

won't take asecond

The trouble with most auto-ranging
DMM's is that they are comparatively siow
torespond. Which let's faceit rather defeats
the object of an auto-rangingfacility.

Avo have changed all that with the new
Avo DAT7 which has a
- o« ' n oy

|

secondon d.c.andresistance
ranges. Indeed, even on the *
respond in less than three. LT

The Avo DAY7 has

Alarge, easy-to-read
3% digit liquid crystal display with automatic
measurement - so reading errors are virtually
eliminated. Thereis automatic polarity indication

response time of less than a

a.c. range the DAM7 will

many other fine features. 1nag"
indication of decimal point and the unit of
ford.c. measurement, visual displays for when

Thereis also a range-up or range-down
facility incorporated for manual range selection.

So now you have a choice of digital multi-
meters from Avo. The DAYI6 -for accurate
manual operation; and the
DAM7 whichdoes the
same thing automatically.

Contact your usual
Avo distributor for further
details, or call us direct.
We'll be quick to respond.

"DAM6

Avo Limited,

Archcliffe Road, Dover,

KentCT17 9EN.

Tel: 0304 202620. Telex: 96283.
= 160 FOR FURTHER DETAILS

* Thorn Measurement& Components Division.

You'll never meet a better meter
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Maxwell’s equations revisited

A critique of orthodox electromagnetic theory

by lvor Catt, CAM Consultants

It was once told as a good joke
upon a mathematician that the poor
man went mad and mistook his
symbols for realities; as M for the
moon and S for the sun.’’

Oliver Heaviside, Electromagnetic
Theory, 1893, volume 1, page 133.

. .the universe appears to have
been designed by a pure mathemati-
cian.”

Sir James Jeans, The Mysterious Uni-
verse, 1931, page 115.

Faraday’s Law of Induction, v=—d¢/dt,
seems to imply:

1. A causality relationship; the rate of
change of magnetic flux through a sur-
face causes a voltage around the
circumference of the surface.

2. A reluctance, or resistance to the
change of magnetic flux indicated by
the minus sign.

A careful analysis of this one equation
will give an insight into the bogus na-
ture of contemporary mathematical
operations -in electromagnetic theory.
First let us discuss the minus sign,
which leads us to the idea of a Lenz’s
Law reluctance, or resistance, to the
change d¢/dt. We shall see that a minus
sign can occur in an equation when no
causality can be involved.

Consider a high speed (125) railway
train with sloping front passing an
observer. As the front face passes, the
observer will see a negative slope dh/
dx as shown below. However, if the

h ah/axnegutive
|

observer had watched the event
through a narrow slit in a fence, he
‘would have seen a rising edge dh/dt, as
shown here.

h dhy,, positive

e .

It would be absurd to suggest that
there was a causality relationship bet-
ween 0h/dx and oh/dt. They are.both
descriptions associated with the
passage of the train. Since Newton, it is
accepted that a body continues in its

state of uniform motion without a con-
tinuing cause, or push. (However, this
principle is taking a long time to be
applied to electromagnetic waves.)!'2

Now we regard the velocity of the
train dx/dt as positive. This creates an
anomaly when we want to write the
equation

g—h . 1x=% Q)
x dt ot

because the left hand side product is
negative when the right hand side is
positive, as in the case of the leading
face of the train.

This kind of absurdity, or anomaly, is’
ignored when Newton’s Laws are con-
sidered. It is reasonable to do so, be-
cause Newton’s Laws are close to com-
mon sense and the obvious. Common
sense will prevent absurd conclusions
from creeping into a Newtonian
theoretical framework, even though the
mathematical formulation of Newton’s
Laws has always been slovenly in this
respect.* (Another perhaps permissible
slovenly aspect is the use of the = sign,
for numerous different, mutually con-
tradictory meanings.)

Maxwell’s Equations are not in the.
same class. Common sense will not save
us from absurdity and nonsense if our

initial formulations are ambiguous or’

wrong.

Let us consider an electromagnetic
wave front advancing at the speed of
light. When the step (or more accu-
rately ramp) passes, as shown here

doH/dx is negative. However, dH/at for
the step is positive. To get the algebra
right, we are forced to conclude that

g @

However, no one would propose that
the minus sign indicated a causality
relationship between 0H/dx and 8H/at.

The last equation never appears in the
text books. In the books, one of the

* Even the brilliant philosopher Ernst Mach
failed to notice this anomaly.

terms is first converted into a function'
of E according to the formula

e 1

H |«
The result is either

oE dB

T T 3)
or

oH aD

™ ot &

The text books say the “solution” to
this pair of equations is a sine wave! See
references 3 to 7. (In fact, almost any-
thing is a solution to these equations.)

At this stage, the whole subject starts
to look sophisticated and profound.
Really it is neither. The minus signs
have no significance, as we have seen. B
and D are introduced on ther.h.s merely
to suppress p and € using the formula

Infact, the last two equations (3), (4) are

meaningless. If the front end of the

high speed train were pointed, sloping
out sideways as well as upwards, and w

were the term given to width (as H

stands for height), exactly the same pair
of equations could be constructed.

3_\%__ oH
ax pé_i_
a_H__ ow
ax  “at

As with e-m theory, we could conclude
with equal validity that a train’s height
(and width) must vary sinusoidally
along its length, making our trains look
like the Loch Ness monster, or more
accurately, like a row of short sausages,
as shown here.

O 00D 0O0CDO0ODO0 O 0O«

It is shocking that this nonsense has
survived for a century at the core of a
subject as crucial as electromagnetic
theory. We see now that mathematical
formulation of e-m theory, far from
making the subjeet more rigorous, has
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made it ludicrous and false. We see that
the mathematicians are incompetent
where physical reality is concerned and
hide their incompetence and confuse
others by conjuring up nonsensical,
interrelated formulae.

When Hertz established that elec-
tromagnetic waves existed, Maxwell’s
equations should have been re-
examined, and the large rubbish
‘element removed. Instead physically
ignorant mathematicians took over,

piling garbage on garbage, frightening
away those with real insight into the

subject — the latter-day Faradays.

Those who try to build extensions, or
ddditions to, the House of Newton
should not assume that since the foun-
dations were good enough for Newton’s
simpler theory, they are strong enough
to support their own more complex
constuctions. Minkowski’s failure to
re-examine the foundations of Newton,
in particular his assumption that
velocity is positive and the passage of
time is positive, makes his construc-
tions useless in the same way as Max-
well’s equations are useless.

In the Minkowski sense® time really
flows from + ©° to — °°, not, as he
thought (and our clock faces, with their

ascending sequence of numbers, think),
from — 0 to + . Velocity, being the

_gaining of distance in return for the loss
of time, is negative. This points to a
fundamental difference between space
and time, and means that the “space-
time continuum’’ as Minkowski formu-
lated it is bogus. At best, we see his
pronouncements as oracular, similar to
the answer that Delphos gave when
being asked about the sex of an unborn
child, “Girlnoboy”. This remark could
well be interpreted as true, but really it
.has no content. ‘

Einstein failed to consider the pro-
blem of the sign of time and of velocity.
Also®, he never succeeded in fighting his
way through the mass of mathematical
garbage surrounding electromagnetic

‘theory.
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Impedance mismatching

Thus, for maximum power transfer
efficiency from the Norton source, the
load must be such that R, /R,—0 (the
opposite of the voltage source case). A
similar set of arguments to those used
above can be used to show that the
expression for n is meaningless unless
the actual circuit is a simple current
source with source impedance.

Despite the fact that Thevenin/
Norton equivalent sources do not allow
calculation directly of the transfer
efficiency, it is perfectly true that to
attain maximum power transfer into a
load, the load impedance should be
.chosen to match the Thevenin or Nor-
ton source impedance (they are the
.same) but to say that this means 50% of

continued from page 59

the power from the source is lost in the
source resistance is in general not true;
often the power loss in the source re-
sistance is higher!

Despite the cautions outlined in this
paper the notion of transfer efficiency is
not without its uses, since a number of

Fig. 4. Current equivalent to Fig. -1.

Fig. 5. Amplifier inter-stage coupling be-
haves as current.source, as in Fig. 4.

Vo

frequently encountered circuits behave.
as true Thevenin or Norton circuits; for
example, the common emitter amplifier
shown in Fig. 5. Neglecting the bias-
resistance loading effects and assuming
that all capacitors are short circuits, the
mid-band voltage gain is given
approximately by

At (5.0) (elta). ()

- 2) o)

cl

A~ (2285,

Tel

which occurs when the input imped-
ance of Tr, is much less than the collec-

tor resistance of Tr,, i.e. Byre; <R,y. The

output of Tr, is a current source of

impedance R, and the Norton transfer

efficiency result obtained above tells us
that R,/R—0 for good transfer
efficiency, i.e. B,res/R < 1.

In -conclusion, I would stress that
extreme care should be taken to inter-

pret the components of a Thevenin or

Norton equivalent circuit correctly es-

pecially in deriving expressions for
Jlosses in power transfer. "
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Microwave intruder detector — 2

Design with good interference rejection and noise monitoring

by K. Holford, C.Eng., Philips Research Laboratories

This design provides a simple but
effective circuit which uses a cycle
counting scheme to prevent the alarm
being triggered by short movements
or pulses. The circuit has excellent
interference rejecting properties. A
noise monitoring circuit is described
that allows the alarm to be set up
easily and reliably in terms of a low
false-alarm probability.

The complete intruder alarm circuit
designed for use with the Mullard
CL8960 module is shown in Fig. 9. It
requires a nominal 12 volt power supply
able to produce at least 300mA during
switch-on but in general less than:
200mA unless a high current relay is
used (about 160mA plus the relay). This
supply ¢an be a car battery with the
‘usual voltage variation during charging
such as up to 16 volts. The minimum
voltage is safely 11 volts with a 7.5 volt
V, (or 10.5 volts with a 7.0 volt setting).
With a selected 748 as in the text, this
can be reduced by up to another 0.5
volts. However, with supply ripple,
these represent an alarm risk level and
should be avoided.

Supply ripple within these restric-.
tions can be up to 1V pk-pk .without
affecting performance and some proto-
types have tolerated 5V pk-pk witha 13
volt supply and a V,, of 7.5 volts.

The radar sensitivity is limited en-

tirely by that of the microwave module,
afterwards just called a module, rather
than the circuit design. However, to
realise this, due regard must be paid to
the use of short screened leads at the
amplifier input, because of the gain the
circuit has to 50Hz and 100Hz signals.

Two 741 op-amps are used as the
main Doppler amplifier. These can be a
single (twin) 747, if required. Thus the
complete circuit uses one 1.5 watt
power transistor, four small transistors
and three cheap i.cs. Much of the circuit
is directly connected which saves on
components.

The microwave module requires
some cautionary remarks because the
mixer contains a diode of extremely
small electrical proportions so as to
respond to the 10.687GHz frequency. If
the mixer, or its lead to the amplifier, is
touched with a measuring lead or an
object which has not been grounded to
the module metalwork it could be de-
stroyed by static discharge. If a shorting
clip across the mixer is supplied leave it
in situ until connections have been
made.

Fig. 9. Components: Tr,, BC557, Tr,,
Tr, BC547 or BC107, Tr;, BC135 or
BFY51, with 50°C/ W fin. Capacitors:
Bead tantalum maximum leakage C,,
2uA, C;, TpAatt,,, Resistors:all 0.1W.

max:

R, and R;are 2% the rest 5% or could be
10%.

Connect the module to the amplifier
circuit as follows. Use a screened input
lead and make the amplifier connection
first. The braid is connected to 0V at
only the amplifier end. Keep exposed
unscreened ends down to about 12mm.
‘Next make the amplifier 0V connection
to the module 0V metalwork. Then clip
a lead with crocodile clips between the
soldering iron bit and the module
metalwork to equalize potentials. If the:
iron is not earthed, make a second lead
between the module and earth. The lead
from the amplifier which is to be con-
nected to the mixer should now be
touched on the module metalwork just
prior to connection. Maintain one finger
on the metalwork while the joint is
‘being made to discharge and prevent
the build-up of static also on the solder.
Remove any shorting clip while the
metalwork is being contacted and after
making the connections.

Should it be necessary to measure the
mixer direct voltage while it is working
‘contact the metalwork beforehand and
while the leads are being handled; but
make the OV connection first. To ensure
no static, fit a 10kQ resistor to the end of
the measuring lead and touch on the
metalwork just prior to the measure-
ment. Mixer failure is evident by loss of
sensitivity and by little or no direct
voltage when passing a direct current,
such as the 40uA bias current.

Yo +12v
(11to16v)

Mixer
input

40dB

Ll |

#—{}-=
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T,
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5048 max.
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MUl * See text
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Circuit description

The circuit supplies about 40pA of
current via R | for mixer d.c. bias. Mixer
bjas will be about 300mV with no
microwave energy and ideally about
half this with the optimum mixer power.
However, voltages from about 90 to
270mV with a 300mV diode will only-
cause a 1.5dB loss in signal-to-noise
ratio at the extremes but require 5dB
more gain for the same signal at the
upper bias point. Observe the precau-
tions mentioned when measuring mixer
voltage to avoid static discharge
damage; nothing must inadvertently
touch the live mixer-to-amplifier lead.

The mixer power for the CL8960 is
obtained by leakage across the two
waveguides outside the module. Thus
during measurement it is best to point it
upward and have no obstruction in
front for at least 300mm. Covering the
module requires special material (see
data sheet) which is near-transparent to
microwaves.

A hand moved slowly at about 150mm
in front of the module should move the
bias by a few tens of mV and confirm
that microwaves are present and that
the mixer is probably good. A bias vol-
tage of 50mV or less together with 5SmV
or less of movement suggests a faulty
mixer.

A 2mm screw can be used to reflect
power and to either set the correct bias
or, at another spaced distance, cancel
an over-reflection from a covering to
bring the bias back to a correct level,*
provided the reflection is not excessive,
such as causing the voltage to be more
than about 100mV negative without the
.screw. The best position for this'screw is
in the front shroud supplied with the

*The intended optimum mixer power will
occur naturally if the module is bolted to a
160 X 43mm aperture in a I/16in plate, such
the side of a box, provided the plate is
sandwiched between the front shroud, Fig. 10
and the rest of the module. The shroud and
module are supplied together.

module, Fig. 10, at a position in line with
the centre web, such as between 4 and
8mm out from the shroud-to-module

interface joint (without the plastics:

cover).

The supply voltage to the amplifiersis
also used for the Gunn microwave
oscillator in the module and so should
lie between 7.25 and 7.75V. Lower vol-
tages than 7.0V may not allow the
oscillator to work properly, although
will cause no damage. Voltages above
8.0V risk damage; the life at 10V can be
just a few seconds. Thus the 7.5V line
should be checked before connection.

Using a 7.5V zener diode with IC, will
usually produce a voltage within the
above spread. Lower voltages can be
corrected using the 1kQ2 resistor across
link AF, with a second resistor of higher
value across FB. For instance a 10kQ
resistor will raise the voltage by about
10%. No adjustment exists for too higha
voltage other than changing the diode.
Alternatively a 6.8V zener may be fitted,
in which case the resistor FB will lie
between about 3.9 and 18k(}.

The module produces audio frequen-
cies in response to radial movement, the
relationship being 32Hz per | mile/h.
Movement across the 140° beam will
produce a much lower frequency, or
even zero at perfect constant radius.
with no change in target reflection
properties during the movement. Range
depends on the target size and is about
10 metres or could be more if C, were
increased and R, decreased. But a high

Fig. 10. Mixer power can be adjusted by-
fitting @ 2mm screw in shroud.
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o Circuit board for combined alarm and
monitor circuits of Figs. 9 & 11 includes
noise indicator on board for
demonstration use Board pattern appears
on page 81 with location diagram on
page 84.

sensitivity has false alarm risk due to
extraneous movement.

Signals from the module are coupled
in via C; and amplified by IC, and IC, to
produce a clipped “square” sinewave of
4 to 5V pk-pk amplitude out of IC, or
less at long range. This drives the fol-
lowing circuit which counts beat cycles
and is set to alarm when the voltage
across C, reaches about four volts. This
will take about 600mm of travel with C,
of 47yF or 300mm with 25uF. Capacitor
Cg is used as a bucket to discharge into
C, once for each beat cycle. A cycle
occurs for each 14mm of radial distance
change towards or away from the radar.
The larger C, the greater one single-
movement distance can be before an
alarm is given. The method affords
protection against an alarm from odd
spurious pulses and short single events.

Theresult of movement is stored in C,
to prevent an approach by a series of
short movements. The memory is dis-
charged by R,, to prevent built up to an
alarm by odd spurious events. C, will
ideally have a leakage current less than
R, for a long storage time. At four volts
(4uA per 1MQ) Tr, and Tr; will conduct
and Tr, will be turned off thus setting
the contacts for an external alarm.

The floating change-over contact is
intended to be used for a more powerful
external relay operating an audible
warning device such as a bell or door
opener. The relay is a low current type
to preserve battery life during mains
failure and its contact rating must be
observed. If this is not required a more
powerful relay may be fitted with a coil
current up to 100mA. A diode across the
relay absorbs inductive voltage and
protects the transistor at switch off. If a
relay is used with this already fitted, the
coil must be connected the correct way
round, otherwise both the diode and the
transistor may be destroyed. A shorted
diode will mean a useless relay unless it
can be burnt away. :

Sensitivity is set by R;, which should
be a log.-law potentiometer for smooth
control and with the/low resistance end
the last to be shorted. A standard log.
pot. will increase gain anti-clockwise.

The d.c. working point of IC, and IC,
‘is set by 2% tolerance resistors R, and
R.. The design centre voltage from IC
andIC, is 3.9 to 4.4V with a 7.5V line and
roughly in proportion for other vol-
tages. Voltages above about 4.8V can
infrequently occur due to end-of-spread
leakage current in C, and C, and if this
happens a selected component should
be used. An inaccurate d.c. level will
limit the output voltage swing from IC,,
Leakage has limited the value of these
capacitors and they would otherwise
have been increased by a factor two.
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Setting the sensitivity

Setting the sensitivity can be done
using an oscilloscope, but the noise
monitor circuit of Fig. 11 is strongly
recommended. The alarm starts -to
operate when the signal output from IC,
reaches 1.5V pk-pk and 2.0V pk-pk will
usually lead to an alarm. The sensitivity
should be set for no more than 0.5V
pk-pk from IC, to leave a margin for
unforeseen events. This noise level will
be entirely due to extraneous disturb-
ance as the noise level of the alarm itseif
in a perfectly “quiet” room with the
circuit values shown will be several
times less than this.

Setting the sensitivity without either

an oscilloscope or the circuit of Fig. 11 is’

more difficult if it is important that a
false alarm should not occur. By shun-
ting R,, with 100kQ) the memory can be
shortened and an indicator l.e.d. can be
fitted to the relay contacts and a walk-

about test carried out. Fitting the 100kQ’

will shorten the memory time to five
seconds to 37% of previous movement
stored in C,. However, to be sure that
‘there will not be a build up to an alarm
.with the 100k removed the gain of the

amplifiers really needs to be increased:

by 3 or 4 times or more as a test. This

could be done by reducing R, to, say,

1k and increasing C, to 22uF to
maintain the low speed response, but
precautions must be taken to see that
an alarm is not false due to the intro-
duction of hum with long unscreened
wires and that the leakage of the 22uF
does not cause the voltage out of IC, to
go above 5V.

It is much better, and there will be
more reliability, to build the noise
monitoring circuit given. This will also
monitor the MID environment and give
warning that the safety factor is insuf-
ficient.

MICROWAVE [INTRUDER ALARM

81
S8 1A
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Fig. 11. Noise level monitor uses l.e.d. to
indicate when noise level exceeds safe

-limit as well as simplifying setting-up

procedure. Switch is shown in setting-up
mode.

For instance, with a lot of extraneous
interference it may be necessary to
accept a lesser degree of protection
from the alarm and reduce the value of
R,,. Where the alarm is intended as an

.automatic door opener the distance

walked may be very short and the value
of C, may be reduced to, say, 22pF.
Storage time is reduced with a reduced
C,but also R , can be reduced. Thus the
values may be suited to the application.
With large values of C_, so as to tolerate
a large single infrequent movement
without an alarm, the leakage current

should be selected to be low so as to get

the desired time of storage.

1670-60-2

*

False alarms

The MID circuit should be well
screened from 50Hz pick-up and prefer-
ably in a metal box with a good fitting
lid. There should be no mains trans-
former nearby to induce 50Hz voltages.

The alarm should not be used in the
same room as fluorescent lamps while
they are on as the gas in these ionizes at
100Hz to become a fluctuating reflector.
Fans inside equipment, having aper-
tures through which microwave energy
can pass, will cause signals.?These ap-
ertures can be screened with'gauze of,
say, not more than 6mm mesh size, and
tested by placing the radar fairly close.

The alarm sensitivity should not be
greater than necessary bearing in mind
that radar signals grow very quickly as
range is shortened. The rate is four
times in voltage per range halving and
so if a target is detected occasionally.at
one range it will be detected most
positively at half that range.

SIDE |
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'Flat metal surfaces should be treated
as mirrors via which the radar may be
able to see a ' movement or fluorescent
lamps. Radar signals pass through glass,
although weakened, and through dry
plaster board. Any testing must include
walking outside windows.

Short flapping movements can lead to
an alarm. A flap of less than about
14mm can give rise to one pulse into C,
and an extra pulse for each 14mm
approach and recede travel.

Movement across the beam has less
effect than when radial and may be used
‘to advantage in the siting of the radar.

Circuit construction

In constructing the circuit treat it as
you would a high gain audio amplifier.
Screen the input lead and mount the
circuit preferably inside a metal box
with just the business end of the module
protruding. Avoid earth loops and don’t
spread out the circuit. Insulate the box
from the circuit and connect to the 0V
line by only a single connection. Ideally
the module metalwork would be insu-
lated from the box, but if this is not so
the module metalwork is already OV and
no other 0V connection should be made
to the box.

1f the box is bonded to earth, as pre-

ferred, leave the power supply floating.

so as to be earthed via the OV and the
box. Preferably use the same bolt to
earth the box as used for the 0V con-
nection inside the box. If both must
have separate earth wires do not use the
box as a conductor for 0V, nor take the
earths for the box and that of the power
supply to two different ground points.

Avoid long leads in circuit wiring
associated with transistor connections
because these high frequency devices.
can produce h.f. oscillation. In the case
- of Tr, a capacitor of InF is fitted across
it and close to it to prevent this being

caused by the relay inductance. The 0V

lead from the regulator and IC, is three
separate leads to each part of the circuit
to avoid possible earth loop problems.

Apart from the 2% tolerance resistors
R; and Rj, which set the d.c. working
point of the i.cs resistor tolerance is not
critical and 5% or even 10% can be used
if they must.

Transistor Tr; dissipates about 1.5
watts and requires a small heatsink of
50degC/watt or better. This could be a
fin of say 15 X 25mm or an area of
printed board copper of say 12mm
square, and could have the transistor
bolted to it. In each case use heatsink
compound or silicon grease in the joint.

The microwave module can be
obtained from RS Components who
also send out a licence form with it.
Unfortunately they do not deal with the
public and it is necessary to find a shop
or someone who has an account with
them. The cost depends on the mark up
put on by the shop. For single units a
price of about £33 should be aimed at, as
of September 1979. An alternative sup-
plier might be found in one of the Tot-
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Fig. 12. To give a limited alarm time, say 2-5 min, use a 555 timer as suggested in
Fig. 8, part 1, but with a diode and capacitor combination across the relay to prevent

retriggering.

Internal photograbh of demonstration model shows circuit board using Fig. 9 circuit

only.

tenham Court Road shops. People for-
ming themselves into groups may be
able to deal more directly with stockists*
and obtain them for about £25 plus
v.a.t.

The open ends of the microwave.
module should preferably be covered to
keep out dust which may eventually
degrade performance. However, such a
cover must not reflect appreciable
microwave power or this will upset the
mixer working. A simple and effective
«covering is to sandwich a very thin
polythene membrane between the
module shroud, Fig. 10, and the rest of
the module, Fig. 1. Ordinary plastic bag
material is suitable; the thinner the
better. A capacitor of about 10nF Should
be soldered across the Gunn connection
to the module metalwork to prevent
high frequency oscillation on the Gunn
supply lead due to the negative resist-
ance of the Gunn diode.

Microwave intruder alarms are re-

quired to be licensed so that the Home
Office is aware of their location should
there be an interference problem with
other equipment. A licence costs £1.40
and last for 5 years and is called a
Telapproach Licence. Normally only
finished equipment is approved as a
production equipment. However, as the
microwave module is set at the factory
to meet Home Office requirements, the
Home Office will issue a licence on the
understanding that the frequency-
setting screws on the module are not
disturbed from their factory settings
and the equipment is operated only
indoors. When applying for a licence the
module should be described as the Mul-
lard CL8960/H, the H signifying the use
by a home constructor, as opposed to a
professional manufacturer with

frequency measuring equipment. The

address is, Radio Licence Department,
Home Office, Waterloo Bridge House,

Waterloo Road, London SE1 SUA.
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Provided that the frequency setting is
not disturbed the possibility of inter-
fering with other services is extremely
remote. Some mutual interference with
another alarm in the vicinity is a
possibility where the two microwave
frequencies drift through each other to
produce a spurious signal. Where two
must be operated in these circum-
stances it is normal practice to install as
pairs having their frequencies staggered
by about 5MHz.

False alarm confidence
indicator

The intruder alarm circuit of Fig. 9
seems to be about the simplest that can
be produced and still achieve the
standard considered necessary in a
microwave intruder alarm. But unless it
can be readily set up to work as in-
tended with a low false alarm risk, it is
likely to remain a novelty. Thus some
attempt should be made at providing a
setting up and monitoring circuit for
completeness.

Basically what is needed is an
amplifier with about five times voltage
gain to follow the last amplifier of the
previous circuit and which will show by
means of an l.e.d. whether the noise
level of the MID, with its chosen setting
of sensitivity, is too high to be reliable
from a false alarm point of view. This
would not only monitor the noise due to
the alarm circuits themselves but also
the environment in which the alarm
worked.

There are really two requirements.
One for a quick response for setting-up
the installation, and a second which
allows the equipment to be monitored
to see that the noise level stays within
safe limits. The monitor should have an
amplifier but ideally should also be
followed by indentical bucket counting
as in the main part of the MID circuit.
Furthermore, the long-term monitor
should have an l.e.d. indicator which
stays on once it is lit until reset
manually with a push button.

A circuit with a two-way switch, S , is
shown in Fig. 11 for these purposes. It
has been built and tested on a one-off
basis and worked extremely well. The
connections M1 to M4 go to the simi-
larly marked points on the MID Fig. 9.
As shown the switch is in the setting-up
mode and the values of R and C are
220k$2 and 4.7yF for quick response and
extinguish. When the switch is thrown
these are increased to approximately
IMQ and 4.7yF, as in the main MID
circuit. Also the capacitor discharge
resistor is taken to the collector of Tr,.
The le.d. then locks-on and the reset
button-has to be pressed to extinguish
"it. The lock-on mode may also be pref-
erred for setting up, as this can then be.
done by one person; in which case S
should just short out the 820k from Tr,
collector.

Setting up the MID is now easy.
Check that the monitor is working by
walking in the protected area. Turn the
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COMPONENTS

Description Type Value Rating Tol. % Make
R1 All carbon CR16 180k All0.2W 5 All Mullard
2 220k 2

3 270k 2

4 3k3 rest 5

5 330k

6 ,, 1k

7 Variable 90H 47k (AB Metal),
8 CR16 330k

[¢] 2k7

10 1k

11 1k

12 ™

13 6k8

14 1k ]
R“ 1k

Rie Selected

16 Noise monitor 3k3

17(R.) 15k

18 2k7

19 100

20 (R,) 220k

21 100

22,23 Tk

24 820k

25 470

C1 Electr. LV 01590001 1.5p 63V —20 +80 Muliard
2 Tantalum 101-793 4.7p 35V *20 RS

3 Ceramic 63002472 4.7n 100V +10 Mullard
4 Tantalum 101-838 22p 16V +20 RS

5 Ceramic 63002472 4.7n 100V +10 Mullard
6A, 6B Tantalum 4.7p 10/16V

7 Tantalum 102 724 47p 16V *20 RS

8 Ceramic 632 34689 68p 100V *2 Mullard
9 Electr. LV 01514479 474 10V —20 +80
10 Electr. LV 016 15151 1500 16V —20 +80

11 Ceramic 63002102 1n 100V +10

12 Electr. LV 01516103 10p 25V —20 +80

13 (C ) Fig. 11 Ceramic 629 02223 22n 63V —20 +80

141017 Tantalum 101-793 4.7p 35V +20 RS

18 (Co) Tantalum 102-724 47p 16V +20 "
19 Ceramic 63002102 1n 100V +10 Mullard
RL1 Relay RS12 National
IC1 pA741 Signetics
2 wA747 2
3 pA748 National
Tr1 BC557 Mullard
2 BC557
3 BC547
4 BC547
‘5 ‘BD135
6 Noise monitor BC557
7 BC557
8 BC547
D1 BAWG62 Mullard

2 BAWG62

3 BAWGE2

4 BAWE2

BZY88 Selected 7V5, or 6V8

with selected resistor R,

Voltage rating of capacitors is that of components used by author. They need be no more than

16V in practice.
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sensitivity to maximum, set the monitor
switch as shown and carry out tests by
walking outside windows etc, thumping
walls to simulate vibration (and there-

fore possible MID movement) and see if'

the l.e.d. can be made to indicate. If the
l.e.d. indicates or the sensitivity is
higher than needed, reduce the sen-
sitivity.

In the setting-up mode the circuit

responds much faster than the main

MID circuit and also has less memory
time, which speeds the setting-up pro-
cess. Having established a safe sen-
sitivity setting, it remains to check that
the MID is sensitive to an intruder. In
doing this there is no need to be too
critical as signals increase in voltage by
a factor of four each time range is
halved. Thus occasional detection at
one range becomes most positive at 70%
of that range.

It is a good idea to mount the l.e.d.
outside the protected area, so that with
the monitor switched to the long time
constant, the safety factor can be
monitored without intruding the pro-
tected area. Any tendency to approach
a risk situation will be latched in by the
l.e.d. staying on until reset. In
the case where the MID is set to sound
an alarm for five minutes and stop if
there is no further movement, it is
worth fitting a second latched le.d. by
the side of the first to show that the
main MID circuit has alarmed. This will
help sort out the situation where the
monitor l.e.d. is latched. For instance,

was this due to an intruder or a noise.

problem? If the main MID indicator is
out then it is most likely, though not
certain, that it is an interference pro-
blem to be aware of.

The above setting-up does not cover
the case where the MID appears to have
a safe setting but in fact is close to
making the l.e.d. indicate and so a
second attempt has to be made to get it
‘correct; after perhaps one day seeing
the l.e.d. indicating. This would need
some two-stage gain control so that the
alarm is first set up and then the gain is
reduced even more to ensure a once-
only setting up. An alternative, well
worth considering, is to give the moni-
tor circuit a higher gain in the setting up
mode than in the monitor mode. Per-
haps seven times for setting up. and four
as a monitor. The gainis 1 + R_/R_and
the reader can choose the value of R _to
suit.

One can carry on increasing the
complexity of MID’s almost inde-
finitely. For instance, a clock could be.
included to show the time of the intru-
sion. But the above system in my opi-
nion is the least that should be provided
in any professional equipment. A great
advantage of such monitors is that it
allows the MID to go on test for a few
days without being connected to an
alarm bell.

For a long time there has been a need
for this type of monitor circuit. True an
oscilloscope can be used to look at the
noise level in a particular installation,

but this is no substitute for proper
monitoring. Poor design in the past has
been one reason for the growth of com-
panies which now intercept alarm calls
before passing these on to the appro-
priate security people. Of course, the
problem of protecting a warehouse,
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where the roof may rise and fall in the
wind, is much more difficult than a
house or shop, and such problems may
be helped by a security house who know
about the difficulty. So would a wind
meter which turned down the sen-
sitivity in a storm. O
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DRILLING DETAILS

A HOLES DRILL 3.4mm 1-OFF
B HOLES DRILL 3.2mm 4-OFF
C HOLES DRILL 1.1mm 11.OFF
D HOLES DRILL' 1.0mm 8-OFF
E HOLES DRILL 0.9mm 11-OFF
OTHER HOLES DRILL 0.8mm

FIT SOLDER PINS IN 8-POSITIONS SHOWN X
MIN. DOMED END.

WIRE PRODUCTS LTD. WP3066.

FIT SOLDER PINS IN 5-POSN'S SHOWN #
VERO ELECTRONICS P2144,
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NOW

AVAILABLE IN BRITAIN

ATTENUATOR AS
m 0 S00MMLS IS0

: ZE P
" A comprehensive range of precision M
instruments suitable for test and | B
research purposes in schools, .

lahoratories and factories as well as in

service departments handling consumer electronics.
Developed and perfected in Denmark by the

Bang & Olufsen Instruments Division, this test
equipment is already widely used throughout Europe.

@ Rv11 Voltmeter/Multimeter. A highly versatile instrument which, when used ® WM2 Wow/Flutter meter. Professional standard instrument for record players

with its probe accessories, allows measurement of temperature, frequency, DC .and tape mechanisms. Separate filters for wow and flutter measurement.
high voltage, RF signal voltage etc in addition to its standard readings of DC and Analog outputs for oscilloscope, pen recorder, analyser etc.
AC voltage from 0.2mV to 1000V and resistance from 10 to S0M{). (® AM1. AF Monitor/Wattmeter/AC Voltmeter. Measuring range
AC bandwidth to 1MHz. Automatic polarity indicator. 10nW-140W /4Hz-500kHz. ‘

(@) RV9A Voltmeter, with fully automatic and manual selection of 100V-316V AC (D A5. Attenuator for unstepped attenuation (4—60dB) of signal voltage. Effective
and 10Hz-10MHz. Easy-to-read scale and illuminated range indicator. Doubles upto 1GHz
as a measuring amplifier; bandwidth 10MHz =+ 3dB, gain —50 to +60dB in 12 Full details and prices of these and other high quality test instruments are
steps. available on application to the Instruments Division, Bang & Olufsen UK

@ Stabilised DC Power Supply from model SN14 (0-20V DC/0-2A) or SN15 Limited, Eastbrook Road, Gloucester GL4 7DE. Telephone (0452) 21591.
{050V DC/0-1A). Both offer high accuracy regulation with extremely low

ripple and noise.

@ TG7 A low-distortion RC oscillator for testing high-specification AF amplifiers.
Provides both sine and square waves. Output adjustable by push-button in an ) u
10d8 steps.

WW — 081 FOR FURTHER DETA[LS
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You'd expect a Sweep Function Generator from With its companion CA4 jig unit, the B424

Feedback to contain a lot more features for your money. And you'd Meter forms an easy-to-use L, C and R
be right—the SFG606 with its crisp frequency marker doesjust that. Component Test Station

It sweeps up to 4 decades of frequency —bi -directionally. ...and all for less than £800
So you can avoid problems of transient effects. It maintains low . Write or ring today for details

signal distortion with absolute precision over the entire sweep

range. It features a choice of decade or octave sweep —so it’s ideal
for narrow band analysis. It provides sine, square or triangle
outputs over the frequency range 0.01Hz to IMHz. ayne err
And with that beautifully sharp, fineline frequency marker
. idll: 3 WILMOT BREEDEN ELECTRONICS LIMITED
that gives you accurate determination of spot frequency on the
display, the SFG606 really does score top marks. Read all about Bt 1 SOTNBRIREGE. WHST SBEsEX
the SFG606 and all its companion test instruments in the TELEPHONE BOGNOR (0243) 825811
Feedback 600 range. Send to F db k TELEX 86120
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Microelectronics and the Third World

An argument against labour intensive technology

for less developed countries

by S. Jacobsson Research Policy Institute, Unijversity of Lund, Sweden .

“Microelectronics based technologies
are now spreading into economies
with already high unemployment
levels. After discussing the possible
.implications of this technical change
for employment in these countries,
the author argues against the
widespread view that the solution to
the problems of the less developed
countries lies in labour intensive
‘manufacturing. Human labour has
natural limitations and cannot match

_the abilities of the new electronic
machines and the superior
technologies that result from them.

Concern about the effect of microelec-
tronics on future employment is now
strengthened by the fact that
microelectronic based technologies, are
being diffused into economies with
already high unemployment levels. In
‘the OECD (Organization for Economic
Co-operation and Development) area
the level of unemployment in the
second half of the 1970s was the highest
ever since the second world war! and,
more importantly, it stayed at a high
level also in the post-recessionary
period of 1975-8.2. While this situation in
-the OECD area is serious enough to
warrant more attention than is given to
it today, it is nevertheless rather in-
significant in comparison with that of
the less developed countries (LDCs). In
the rest of this article I shall outline
some possible effects -of technical
change induced by the diffusion of
microelectronics on the employment
situation in these economies.

The prevalent view on the evolution
of the employment structure in the
development process has suggested
that the manufacturing sector would
gradually absorb the rural labour force
and transform the employment pattern
in LDCs into something similar to that
which prevails in the industrialized
world of today. Table 1 gives-a rather
interesting perspective on this
hypothesis. (A similar table is found in
Stewart (1978).%). It shows that, on the
basis of past trends, not even the yearly
addition to the labour force has been
absorbed by the expanding manufac-
turing sector in any of the countries.
Indeed, apart from the Republic of
Korea, the jobs provided by the

manufacturing sector were extremely.

inadequate in relation to the number of

jobs required as a result of only the
growth of the labour force, not to men-
tion the already vast number of unem-
ployed. (The figure of 1 billion has been
mentioned by the ILO.).

Now it seems reasonable to ask
whether this inadequate employment
generation potential will prevail also in
the future and, if so, what implications
will it have. While there are several
factors which may determine the.
answer to this question, e.g. rate of
population growth and capital accumu-
lation, we shall deal with only one fac-
tor, namely technical change, as this is
the one most strongly associated with
the diffusion of microelectronics.

The overwhelming majority of the
world’s technology is produced in the
OECD area and there is nothing that
points to any significant reduction in:

Table 1: Manufacturing employment
and labour force in LDCs

AEm Em AL Inc

Em ~ Et L Need

(1) (2) (&) (4)
Philippines 20 1.4 2.8 245
India 2.6 9.5 2.1 221
Rep of Korea 12.7 13.2 1.8 13.6
Peru 4.1 13.2 29 219
Brazil 49° 17.8 2.9 16.2
Kenya 65 16.3° 35 214

“Only Sao Paolo area. “*“Wage employment excluding

agriculture

AEm/Em is the yearly increase in manufacturing
employment. Em/Et is manufacturing labour force as
percentage of total labour force. AL/L is the labour
force increase. ‘inc. need’’ column is AEm/Em
needed to absorb AL/L.

Sources: ('I)—i‘..O” except for Brazil. For Brazil,
Boletin do Banco do Brazil''. The years covered
are: Philippines 1960-1975; India 1961-1975;
Republic of Korea 1963-1977; Kenya 1967-1975;
Peru 1963-1972 and Brazil 1967-1975. (2)—
Morawe(z (1974) 5 table 1. (3)—Worid Bank
(1977) . (2) was from 1970 and (3) from 1970-
1976.

Table 2: Annual average rates of
change of employment and output in
percent per annum

Years 556-60 60-64 64-69 69-73
Employment 2.58 1.66 0.53 0.72
Output 6.856 6.55 6.51 5.39

Source: Johes (1 978)1 8

the LDCs’ technological dependence on
the developed countries in the future.
What happens here is therefore of
greatest relevance for the LDCs.

In Table 2 we have reproduced data
on trends in manufacturing output and
employment in the ‘EEC-five’ countries.
(The same trends exist also in Britain;

see Clarke (1979).4).

| The table reveals that in the postwar

period and in particular since the early
1960s, there has been a strong down-
ward trend in employment generation
for a given rate of change in output.
While the data covers only the period up
to the 1973 ‘oil crisis’, the trends have
continued also in the post-recession
period. Thus, the manufacturing output
did not only recover but increased after
1975, while manufacturing employment
has fallen in absolute numbers in most
OECD countries.>.

While part of the change in labour
input versus output can be explained by
a structural shift of relatively labour
intensive processes to the LDCs, for
example in garment manufacturing, the
magnitude of the change strongly
suggests that the figures reflect an in-
tensified process of labour saving tech-
nical change, that is, a jobless growth! 4,
This trend is important for LDCs for two
reasons. Firstly, it would not be unrea-
sonable to suggest that the LCDs ex-
perience a time lag in the vintage of
their technologies. This implies that the
recent strong labour saving bias has not’
yet been fully transplanted to the LDCs.
Secondly, and most importantly, the
trends reflected in Table 2 will most
likely continue, and perhaps in an in-

:tensified way by the diffusion of

microelectronics into industry. The
important implication of this is that the:
already extremely insufficient labour
absorptive potential of the manufac-
turing sector will decline even further in
the future.

Before elaborating on the |mpllca-
tions of this statement, we have to
examine the very widespread sugges-
tion that it is possible to reverse these
trends and develop economically
efficient labour intensive technologies
on the scale needed,* i.e. technologies
which are deemed to be more ‘appro-
priate’ in labour abundarit economies.

This I believe is wrong, since the basis
for the proposal that labour intensive
technologies can be developed on a:



large scale is the neoclassical econom-
ist's conceptualization of alternative
technologies in terms of different
quantities of capital and labour. 1 would'
instead suggest that there are extremely
important qualitative differences bet-
ween the two factors of production. To
my knowledge the first economist or
social scientist who pointed out the
qualitative differences between capital
and labour was Marx. The distinctive
feature of what he called large scale
modern industry was that the charac-
teristics of the worker and his physical
‘limitations did not constitute a limiting
factor in the design of the production
processes. In line with his analysis, it is
simple to argue that the physical pro-
perties of labour are quite different from
‘those of a machine. In relation to a
machine a person is first of all variable,
which implies uneven quality; secondly
he is weak, which has obvious implica-

tions; thirdly, he cannot achieve the -

same precision, which is absolutely
basic in any machine-making activity;
fourthly, he cannot stand extreme heat,
and heat is essential in key processes
such as steel and chemical production;
fifthly he is slow, which implies that any
industry which produces above a cer-
tain minimum level of output will use
machines instead of people. From
studying the history of technical change
one may, as Marx did, draw the conclu-
sion that technical change is to a very
large extent a process of overcoming
the restrictions set by these properties
of human labour, through increasing
the capital intensity of the production
process. _

Today developments in electronics
mean that it is not so much
human muscle as human intelligence®
which is replicated and extended.

Thus any system which involves the
processing of data, decision making, or
control of systems and equipment - in
short, any task involving logic - .is a
candidate for the application of elec-
tronics. A list (not exhaustive) of these
-tasks includes:’.

—controlled movement of materials,
components, products

—control of process variables
—shaping, cutting, mixing, moulding,
etc. of materials

‘—assembly of components into sub-
assemblies and finished products
—control of quality at all stages of
manufacture by inspection, testing or
analysis

—organisation of the manufacturing
process, including design, stock-
keeping dispatch, machine mainte-
nance, invoicing and the allocation of
tasks.

~

*From the figures in Table 1, we can seé that
if only the yearly addition to the labour force
were to be absorbed by the expanding
manufacturing sector, the labour intensity of
new investment projects would on average
have to increase by a factor of 12.25 in the
Philippines, 8.5 in India, 5.3 in Peru and 3.3 in
Brazil and Kenya.

This all-embracing character of elec-
tronics will probably have important
implications for the application of more
labour intensive technologies in LDCs
and thus for the possibility of absorbing
a greater proportion of the labour force
in the manufacturing sector through
reversing the trend towards more
capital intensive technologies.

The reason behind this assertion is
that the cause of increased com-
petitiveness through using electroni-
cally based innovations lies not only in
their labour saving nature (which is less
important in cheap labour economies),
but also in probable savings in invest-
ment, materials and also in producing a
better quality product, thus leading to
superior technologies.®* 2. The labour
saving nature has been amply dealt with
‘in the public debate, but the last-
mentioned characteristics need some
elaboration. I shall give examples from
two sectors which traditionally have
been very labour intensive, the
mechanical industries and the garment
industry.

Mechanical Industries. In metalwor-
king industries batch production
dominates over flow-line techniques,
with an associated low efficiency
through poor machine utilization.
Numerically controlled machine tools
(n.c. machines) constituted a first
attempt to increase the efficiency in this
sector. With these machines, the con-
trol signals containing the information
needed to produce the part are fed into
the machine as the operation is per-
formed. The control signals imitate the
instructions given by a skilled machine
operator, but with much greater speed
and precision. By changing the control’
tape, an n.c. machine can be quickly
switched to thé next job which may
involve a totally different sequence of
operations. In this way the downtime —
the setting time — of the machine tool is
reduced, which is very important for
machine utilization in small batch pro-
duction work. By replacing the still
relatively inflexible hard-wired circui-
try in the n.c. machines by software in
mini- or micro-computers — i.e. pro-
ducing computerized numerically con-
trolled machine tools (c.n.c.) — the ver-
satility and flexibility of the machine
tools are considerably enhanced.’. )

The capital saving nature of technical
change in this sector stems not only
from increased machine utilization.
C.n.c. and direct numerical control
(which involves one computer control-
ling several machine tools) also increase’
quality, for example in precision la-
thing. They also increase the through-
put and reduce inventories, which saves
capital embodied in materials. Further-
more they allow for in-process quality
control, which makes possible early
discovery of mistakes, and correction of
process variables through electronic
feedback systems. The latter source of
capital saving is of considerable

‘importance for process flow techniques
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also, for example in paper pulp and glass
production, where work in progress
often constitutes a very substantial part
of total capital cost. Finally, the fixed
investment costs are reduced by price
cuts in the cost of control systems.
According to one Japanesel!® source,
“today’s n.c. systems are priced at a
quarter of those of ten years ago”.

Garments. The clothing sector has
been characterized by having capital
.costs among the lowest in manufac-
-ture®. The complexity of the production
process and ever changing fashions
have not justified purpose built equip-
ment except in some cases. However,
with microelectronics both a high
flexibility and a high degree of automa-
tion are made possible. As Dr Juan Rada
explainsé,

“The use of self-programming robotic
arms for cutting, and computerised
systems for design, producing patterns,
monitoring quality of fabric and guiding
laser beam cutters, is changing the face
‘'of the industry. Microprocessors are
being used to control knitting heads
(instead of the centuries old Jacquard’s
card), to control ink-injectors with high
flexibility to change design and colours;
they are used to control sewing patterns
and fast stitching. These are part of a
growing number of applications — the
trend being towards a “total system
concept” which means the use of com-
puterised techniques to detect flaws,
keep track of patterns and orders,
monitor the progress of work through-
out the plant, automate the matching of
patterns and the cutting and sewing.
These applications save labour, skills
and materials (in the case of cutting, the
‘saving ranges from 8 to 15 per cent):”

The investment saving nature of
microelectronic based innovations in
this sector has been particularly
emphasized by Raphael Kaplinsky?}
who gives the example of a UK firm
who produced an electronic pattern
machine for a circular knitting loom.
This machine cut down time in the
change-over of knitting patterns by
more than 50% ‘“‘as well as lowering the
hardware costs of the control system
(itself at 20% of the total loom cost) by
50 percent”.

Thus, because of the breakthrough
made possible by microelectronics, in
the near future the competitive edge in
garments manufacturing will probably
no longer be labour costs but techno-
logy.

All in all, it seems therefore very
unlikely that more labour intensive
technologies may be chosen in LDCs to
the extent that the trends towards more
capital intensive techniques may be
altered or reversed.

The transformation of the technology

tKaplinksy, together with Kurt Hoffman,
Howard Rush and Luc Soete at IDS and
SPRU, University of Sussex, is working on
the implication of microelectronics on deve-
loping countries. I have greatly benefited
from discussions with them.
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in some traditional industries, i.e. not
only garments but also textiles, leather
and shoes?, may have particularly
severe implications for LDCs. The con-
tribution to the total increase of
manufacturing employment in the
period 1968-1975 from these industries
accounted for 30% for all LDCs and
nearly 38% for the Asian LDCs!!.

Furthermore in some Asian countries
such as the Republic of Korea and Hong
Kong, manufacture for exports
accounts for a sizeable part of total
employment!!, For example, it has been
estimated that more than one half of the
total increase in manufacturing
employment during 1963-1970 in the
Republic of Korea was due to an ex-
pansion of exports!'!. (This may partly
explain Korea’s exceptional perfor-
mance as shown in Table 1.) The
important point is that it is particularly
in these economies where textiles, gar-
ments, leather and footwear products
account for a considerable part of
manufacturing exports?.

Two implications can be drawn.
Firstly, these traditional industries
which account for a considerable part of
yesterday’s and today’s employment
generation in LDCs will probably fail to
do so in the future. Secondly, as R.
Kaplinsky has pointed out?, the export
oriented growth and employment
strategy — much cherished today
among both LDCs and Western
economists — which so successfully has
guided the industrialization strategy of
the Republic of Korea, will probably not
be able to be duplicated by other LDCs
in the future. This is essentially so since
cheap labour will probably lose its
importance as a factor in determining
international trade. Of course, some
more advanced LDCs with the
necessary skills and ‘industrial environ-
ment’ might be able to pursue a growth

strategy based on the new technologies,.

but the employment impact will then be
marginal. (It could be argued, as has
convincingly been done by R.
Kaplinsky, that the high and possibly
increasing unemployment figures in the
OECD area will restrict the market for
these countries.)

The implication of the previous ana-
lysis is that the manufacturing sector in
most LDCs will not be able to absorb the

growing labour force, not to speak of

transforming the structure of employ-
ment in a way similar to what has hap-
pened in the OECD area. While the
urban-based service sector may
improve the employment situation
slightly, the only possible way out
seems to be that the agricultural sector
will have to absorb the main part of the
labour force permanently. This sector
has greater potential to fulfil this task as
it is much more flexible in the degree of
mechanisation than the manufacturing
sector — mainly due to the fact that the
human limitations of precision/speed/
quality etc. are not so critical in agri-
culture as in industry.

Well, what is the problem then? one

may ask. Why not let a very ‘modern’
industrial sector coexist with a very
labour intensive agriculture?

There are at least two very consider-
able ones.** Firstly, institutional
changes — mainly concerning distribu-
tion of land — need to be implemented if
agriculture is to absorb a growing pro-
portion of the labour force. This is
widely recognized — even by the World
Bank — so I will not elaborate on it.
Secondly, even if the employment pro-
blem were to be solved in this way, the
LDCs would experience a gigantic dis-
tributional problem since they would be
faced with vastly different labour pro-
ductivities in the industrial and agricul-
tural sectors. (I was first made aware of
this problem by C. Edquist at the
Research Policy Institute, Lund,
Sweden.) To take China as an example,
as she has undertaken the most far
reaching institutional changes in recent
'decades, the pressure on the agricultu-
ral sector to absorb the growing labour
force has been associated with a de-
creasing marginal productivity of lab-
our between 1959 and 1975!2. Indeed,
this occurred in spite of massive capital
formation projects such as irrigation
schemes. Thus, while the agricultural
sector may absorb the labour force, the
price to be paid for it, as noted already
by the classical economists, is a’ very
low and possibly decreasing labour
productivity.

The very important point here is that
as the industrialization process con-
tinues and the agricultural sector is
charged with the job of absorbing the
labour force, the political problem of
transferring income from the high pro-
ductive, and geographically concen-
trated, industrial sector to the low pro-
ductive agricultural sector will take on
increasingly stronger dimensions. This
distributional issue will probably be one
of the key ones for developing countries
to deal with.1t

This article is a revised version of an article.

‘Technical Change, Employment and Dis-
tribution’ which was attached to the Lund
Letter of Science and Technology for Basic
Human Needs, 13 June, 1979, published by
the Research Policy Institute, University of
Lund, Sweden. We are indebted to both the
Salen Foundation and to SAREC for finan-
cial support for that essay. The Salen Foun-
dation also generously sponsored ‘the Lund
workshop on technological change in indust-
rialized countries and its consequences for
developing countries’, held in Lund in May
1979. Part of the content of this article has
greatly benefited from discussions in the
workshop. In addition, many people have
contributed with very helpful comments on
earlier drafts. In particular, we would like to
thank Claes Brundenius, Kurt Hoffman,
Howard Rush, Jon Sigurdson and John Wil-
ton, but also Enrique Bautista, Richard Con-
roy, Charles Edquist, Christopher Freeman
and Hans Gustafsson.

**I will not, due to space limitations, treat the
problems of surplus production by a labour
intensive agriculture, which is needed if the
industrial sector is to grow. See Jacobsson
(1979), reference 8.
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_ CIRCUIT IDEAS

Optically-isolated triac
control i |

Mains L
O

A common problem with optical isola-  supply

tors is that a separate power supply is  for rest
required. A tapping from a mains trans-  ° <"
former primary can be used, but this is ¢ - 9 ?
not always available, particularly on 1N4OO1 l

Mains
transformer

TIL 1M
small transformers. A simple solution is =

to use the transformer primary as a |
current limiter for a suitable low voltage : =
supply. However, triacs often require a L B
gate current of around 50mA, which is 4
more than this type of supply can pro- b
vide. To overcome this problem, gate ava R, S 33 o
current is pulsed with a duty cycle of ¥ s00mw e
about 10%. The current required by the

l.e.d. to turn the triac off is about 250pA, Ry 2 2K2 == 20p Ry S vy T8 =
so it can be directly driven by ¢.m.o.s. L
logic. Resistor R, is included for protec- 1 " S
tion in case the Zener diode goes open - :

circuit.

G. R. Rulter

Woking

Surrey

555 33

i

Voltage-to-period <
converter . -

In some circuits it is more convenient to

have an oscillator whose period, rather 12V
than frequency, has a linear relation- ; t
ship to the control voltage. This circuit :IL“L,B [
was developed to drive an analogue R
delay line for audio signal processing. ‘
Resistors R, R,, R,, diode D, and Tr, fi4k7
form a reasonably temperature-stable
current source, which charges C, until Mo gecae L
the ramp voltage exceeds the control o r)

voltage. The comparator is biased by Ry I Fa
for high current and fast slew rate, and

R, C, decouple the control input and
prevent spurious triggering. The output =
is taken via D,, R;, which prevent
negative bias, to a c.m.o.s. buffer and oy
discharge circuit. With the values

shown, antiphase outputs equal to the 1'2= 68p €2
reset pulse width are available from pins
12 and 1 of IC,. The reset pulse width of
around 100ns is determined by propa-
gationdelays in the i.cs. If a longer pulse
width is required, C, may be used to
form a monostable with a period of
approximately C, R,. If low-frequency
operation is required, C, must be com-
pletely discharged and C, should be
equal to C,/6. The value of C, is limited
by the ability of IC, to discharge it
without damage and, in the prototype, a
100nF has been successfully used. With
the values shown the period varies from
about 0.5 us to 30 us for control voltages
from 0.15 to 8V.

E. J. Leonie-Smith

Royston

Herts

2.7 100k
~

ov
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Enlarger analyser

This analyser uses a recently intro-
duced silicon-blue photoamplifier i.c. to
achieve high linearity at low light
values. A bridge circuit measures the
current drawn by an open-collector
output of the TFA 1001W and a set-time
control converts this current into a
voltage which is compared with a
reference level. The reference is set by a
speed control for various brands of
printing paper. Bridge balance is indi-
cated by a TCA965 window discrimina-
tor and three l.e.ds. The bridge is fed
with a few millivolts of a.c. from the
transformer to overcome hysteresis. At
balance the set-time control is used with
the 555 timer to expose the paper. S,
turns the enlarger on for focussing and
measurement, or allows S, to start the
exposure. Times from 2 to 140s with
paper speeds from 80 to 400 ANSI can be
selected after speed calibration using
test strips.

In the prototype, the photoamplifier
was housed in a potting box together
with .the linearity control, associated
components and twin-screened lead to
the main circuit. Linearity is adjusted,
with a d.v.m. across the time control set
to 1M, by using the halving values
obtained from progressively stopping
the lens. Judicious setting of linearity
can compensate for reciprocity failure.
Note that linearity setting only applies
at low light values and the components
may be omitted if higher levels only are
used.

R. I. Harcourt

Economic three rail supply

In t.t.l. circuits which use 710 type
comparators, power supplies of +5V,
+12V and -6V are needed. The com-
mon arrangement is inefficient and
costly compared with this circuit, which
provides the voltages required from a
single standard transformer. Although
the 5V rail may have to provide a sub-
stantial current, the other supply rails
only need to deliver small currents’
which can be provided by half wave
rectification. During positive half-
cycles the lower winding feeds the + 6V
rail via D,, and the two windings in
series feed the + 12V rail via D, and D,.
Diodes D, and D, are biased off. During
negative half-cycles D, and D, are
biased off and the windings are isolated.
The top winding now feeds the + 6V rail
with a return via D; and the lower
winding feeds the -6V rail via D,.
Therefore, the +6V rail is fed during
both half cycles by the two secondary

91
D,
<
:" = ind O+ 12V
]
i
:
0
: O +6V
1
Prima ! D == D=
ey gl Ok Peg D,
)
t
Yo ¢ O~-6V
]
)
!
2 ~O oV

windings alternately and both low cur-
rent rails are fed on alternate half-
cycles. The voltages shown increase
when capacitors are connected to pro-
vide an adequate margin for the regula-
tors.

Simple oscillator

A silicon bilateral switch, s.b.s., is a
useful component for producing a
simple, economic and versatile audio
oscillator. With a 12V d.c. supply the
circuit oscillates at 100Hz and draws
only 400 yA. Direct or alternating sup-
plies can be used and with suitable
component values, mains operation is
possible. Frequency modulation or on/
off control is achieved by feeding a

R. M. Adelson
Hornby
Lancaster
[CiS
— orAC

MBS 4991
Gate

=©

A, reduces this to around 3V. An 8Q
speaker can also be used with a small
reduction in output power.

Time

voltage or pulse to the gate. Minimum D. Di Mario
Thornton Heath direct supply voltage is about 10V but Johannesburg
Surrey an 18k resistor between the gate and  S. Africa
20V, VAVAVAL
Fs Balance
2 +12v Over Under CLED
LO_«‘:,H - 7812 ; : \
: : YT R Y
| o Red Grn == Red
i A 1k 1K 1k < 180k
1 E { sl // £
NO—” o 4 JSRETHIE. 2 al tFa |2
7 .
6 - +=71001 —C 22k
Fs, X 4 6] +ev I;Tl%g W 10M  Linearity
Stab ”
| 1 TCA965 10 -
> 39 RLA
8—?—2—]
L T 100n s
—=680u o= 100p S 220k o on
220n l
5 o \Gek Mfosure
Lin AN
[ speed f TIOOp‘\
E Om : d l/ 5
7 +12v \ y
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2 ses
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Triggered timebase

High-quality oscilloscopes with sweep

rates up to 0.1 us/cm use special com-

ponents, such as fast f.e.ts and tunnel K

diodes, together with logic i.cs. This @
timebase provides a wide sweep range Level SaAAA
with trigger hold-off and bright-line I 10k

functions and does not require any

expensive or uncommon devices. Three

NAND gates génerate a rampwaveform, Trigger A
and a Schmitt trigger shapes and in- input *®5
verts the square wave from gate C. (wc‘;fatr?z)
When the flip-flop is set the output goes

low and C, discharges via D, to provide

the flyback at pin 3 and a pulse at pin 4.

Ramp rate is varied by R,, and C, is
switch-selectable for a wide range of

sweeps. The trigger input is shaped by a

710 and gated by a Schmitt trigger, so

the flip-flop is only clocked when the

output of gate C is high. This sets the i
output high and charges C, linearly.
The 710 output also goes to D, and an
integrator, which negatively charges C,' 3
and disables the oscillator around gate ) 'b.
K. When disabled, the oscillator output ‘2

is high and therefore enables gate G to cbaon
clock the flip-flop. When no input signal
is present, the oscillator feeds the clock
input of the flip-flop and provides
automode operation for the timebase. R

K. Padmanabhan ;
Madras a7k 500k
India

100k

. 7100utputI||||||||||||||||||“
Two terminal constant
current source ~| | l I—-—\
Gate C  Pin 10

Most constant-current sources require

output, ground and supply connexions
‘to a circuit. However, a two-terminal Gate K Pin 10 U]ﬂﬂ"ﬂ
arrangement can be obtained by com- HF. Oscilidtor

bining two standard sources, of
opposite polarity, back-to-back. In the 4013 Pin 3 ” | I | | ‘ I { I | I l l | ”l””””
circuit diagram the current is 2V, /R.

J. J. Ellis
Gate A Ramp Pin 3 W

Cambridge
Trigger mode Auto mode

Set input 4013 I—* J——l—

ol

2xBCY7

%
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Prestel/ Viewdata

printer

The Olympia International NMP
40 mechanism, incorporated in a
printer terminal, forms one of the
first screen image printers to
appear in the UK. A hard copy of
displayed Prestel/Viewdata
images can be made with the
printer which Dataplus, the
-equipment’s distributor, claims
as ‘‘very quiet” in operation. The
unit will print alphanumeric cha-
racters and graphics at high
speed and paper loading is

simple. The printhead consists of.

240 discrete electrodes equally
spaced across the 127mm wide
paper and each is spring-loaded,
obviating the need for adjust-
ment. The rubber platen is driven
by a small d.c. motor, this being
the only moving part. Overall
dimensions of the terminal are
230mm wide X 360mm deep x
150mm high. Production quant-
ities of the unit will be available
in late 1980 as will the full drive
electronics to suit UK television
receivers. Dataplus Ltd, 39-49
Roman Road, Cheltenham.

wWwiol

D.i.y. keyboards

‘Individual keys, rows of keys or

groups of keys, elements of the:

series 87 family of switches, can
be used to create keyboard forms
for prototypes, short runs or
volume production, according to
the makers, Highland Elec-
tronics. Legending of switches is
achieved by hot stamping of the
buttons to customers’ require-
ments before delivery, although
for prototype work, versions of
- the switches are available with
snap-on caps. In this event a
legend sheet Is supplied and each
legend is placed under the cap.
The series 87 employs snap-dome
contacts previously used on
Highland series 83, 84 and 86, all
16 button keypads. A typical
circuit for these switches is
single-pole/common-bus and the
3 X 4and 4 X 4 keypads are also
available with matrix switching.
Highland Electronics Ltd, High-
land House, 8 Old Steine,
Brighton, East Sussex.

Ww302

V.s.w.r./power

meter

Direct reading of v.s.w.r. and
output power without the need
for interpolation is one of the
capabilities of the v.s.w.r./power
meter offered by Zycomm Elec-
tronics. The unit is autoranging

PRODICTS

-y,

WW301

Ww302

wWw303

for power output measurement,
covering 20W to 2kW in three
ranges for 1.8 to 30MHz and 50 to
150MHz, and 2W to 200W for the
430 to 470MHz range. V.swr.
from 1:1 to infinity can be mea-
sured. Separate sensing heads are
supplied to cover each frequency
range and these can be connected
at any point in the feed line,
including the masthead, for pre-
cise radiated power indication.
Push switches on the front panel
permit the selection of the
appropriate head and the display
of forward or reverse power as
either peak or r.m.s. readings.
The electronic comparator in-
cluded in the unit permits con-
stant readout of v.s.w.r. irrespec-
tive of power variation, thereby
giving true indication during
speech on s.s.b. The unit is for
operation on 240v 50Hz mains.
Zycomm Electronics Ltd, 47, 49
and 51 Pentrich Rd, Ripley, Derby
DES 3DS.

WWwW303

Digital slow scan

transceiver

The Colorado Video model 285 is
intended to provide “quality” tv
picture transmission over data
channels and is available as a
receiver, a transmitter or
transceiver. Features incorpo-
rated are ‘‘frame freeze’’, a
repeating ‘‘freeze and scan’’
mode for surveillance applica-

.tions and continuous display at

the receiver as each new image
wipes off the previous image. The
unit accepts tv signals from
camera, v.t.r. or video disc
recorder and also produces a
signal for viewing on c.c.t.v.
monitors. Transmission is in the
synchronous serial digital form at
rates up to 500 k/bits/s and the
equipment requires no adjust-
ment when changing rates, the
unit itself tracking the modem
clock rate. The operator may
select left-to-right or top-to-
bottom scanning to suit the item
scanned and may transmit either
a single field (shorter transmis-
sion time at reduced resolution)
or a full frame, i.e. normal trans-
mission time at full resolution.
Transmission times vary accor-
ding to the grey-scale levels
chosen, either 64 levels (6 bit) or
256 levels (8 bit) depending upon
the bit rate. Data may be en-
crypted for security purposes.
Prices start at $9,000, this being
the price for the receiver only.

_Colorado Video, Box 928, Boulder

Co, 80306, USA.
WW304
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Music processor/.

mixer

The Cambridge Electronic
Workshop music processor is a
full broadcast specification mixer
intended as an off-the-shelf item
for club and mobile use, built in
standard 19in rack units in
modular form. The technical
complement includes
transformer-coupled inputs with
phantom powering, microphone
limiters, plastic track faders with
remote start for external tape or
disc transport mechanisms, and
separate equalization for two
disc units, two line inputs and
both microphone inputs. Outputs

are complete with a stereo.

limiter, “voice over,” adjustable
voice switch from the d.j.’s
microphone and a nine-band
graphic equalizer. Also featured
is a built-in comprehensive ligh-
ting control which is compatible
with Pulsar equipment and con-
tains a six-channel sound-to-light
chaser, strobe drive and four in-
dependently controlled mains
terminals. Cambridge Electronic
Workshop, 4 Water Lane,
Oakington, Cambridge CB/4
5AL.

WW305

High temperature
contact adhesive

Excellent acid resistance, high
moisture resistance and good
dielectric strength are properties
which Aremco Products Intern-
ational attributes to its Aremco-
Bond 570, an elastomer-phenolic
adhesive intended for the bon-
ding of ceramic, glass and metal-
lic materials at temperatures up
to 315°C. A further characteristic
is its good shock resistance due
to a small degree of flexibility
being present after curing, thus
allowing bonding of materials
with a dissimilar coefficient of
expansion. The adhesive is
applied in the usual manner to
both surfaces, which are allowed
to dry before pressing together
and final heat cure under press-
ure will produce a high tempera-
ture high strength bond.
Aremco-Bond 570 costs £21.50°
per pint, plus carriage costs.
Photograph shows the adhesive
being used to bond together two
ceramic bushes. The Meclec
Company, 5-6 Towerfield Close,
Shoeburyness, Essex SS3 9QP.

WWwW306
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Spark gap c.r.t.
protectors
The focusing electrode of a c.r.t.

can be protected from the
damaging effects of excessive

e.h.t.,, by the spark gap series

. 5389, manufactured by Welwyn

Electric. These units can alse be
used to protect v.d.u. tubes,
oscilloscopes and photomulti-
pliers from high voltage dis-
charges and transients. The three
items in the series cover the
“popular” (perhaps not so for the
tv service technician!) break-
down bands of 7 to 9kV, 85 to
10.5kV and 10 to 12kV all with
current handling up to 1500
amps. These spark gap protectors

‘meet BS2011 (“Components for

printed circuit applications,”)
and are flame retardant in
accordance with BS415-14/4.
Welwyn Electric, Bedlington,
Northumberland NE22 7AA.
WW307

Radio i.cs

Two new ics which the makers
claim will considerably increase
the level of integration possible in
professional radio equipment, are
available in 8 lead TOS or 8 lead
d.i.l. plastic packages. These two
circuits, the SL6270 and the
SL6310, are additions to the
recently introduced Plessey
SL6000 series of linear radio
circuits. The SL6270 is a
microphone amplifier with inte-
gral gain control, the control
circuit providing a constant out-

‘put level whether the level of the

incoming speech signal is high or
low, making it suitable for use in
the fields of tape recording and
public address. The SL6310 is an

audio i.c., designed to avoid the
high quiescent current consump-
tion typical of portable receivers.
A “mute” signal switches off the
circuits in weak or noisy signal
conditions, the normal standby
current being 5mA while still
maintaining an output power of
500mW. Plessey Semiconductors
Ltd, Cheney Manor, Swindon,
Wiltshire.

WW308

““Crowbar’ s.c.rs

A range of s.c.rs which the
makers, Motorola, describe as
“the first in the industry to be
specifically characterised and
specified for ‘‘crowbar” applica-
tions, is accompanied by data
sheets giving a graph detailing
peak capacitor discharge current.
This plot indicates peak dis-
charge current as a function of
power supply discharge time,
permitting power supply de-
signers to select a specific s.c.r.
whose peak current characteris-
tics are suited to a particular
supply circuit. Each item in the
MCR67-71 range of s.c.rs is cap-
able of dumping peak currents of
300 to 1700A, thus discharging
the power supply output capaci-
tors and clamping the voltage to

-the on-state voltage of the s.c.r.
until a fuse or circuit breaker

opens. Gate trigger current for
the series is 2mA minimum and
30mA maximum. The s.c.rs are
available in both metal and plas-
tic packages with operating vol-
tages between 25 and 100V.
Motorola Ltd, Semiconductor
Products Division, York House,
Empire Way, Wembley, Midd-
lesex HA9 OPR.

WW309

* w1

Infra-red detectors

A range of lead sulphide and lead
selenide infra-red detectors
manufactured by the American
Optoelectronics Inc, is now being
marketed by Wentworth
Laboratories. These detectors are
available in single element or
multi-array packages incorpo-
rating standard units made up
from elements in sizes from 1 to
5mm square. Detectors for use at
room temperatures are included
and these can be provided as
standard units or units with an |
optional built-in thermoelectric
cooler. Thermistors may bhe used
in conjunction with the detectors
for the monitoring of detector
temperature and to allow closer -
control of performance. Went-
worth Laboratories Ltd, Sun St,
Potton, Beds, SG19 2LR.

WWw310

Bar graph l.c.d.

unit

Numerical annunciation and
over-range/under-range indica-
tion are features included in the
20 element bar-graph liquid-
crystal display unit from Hamlin
Electronics. Each bar has a
separate backplane enabling
each of the two bars to be driven
independently. The display is
available with pins for d.i.l.
mounting or with snap-on ter-
minal strips. An applications
note, including a drive circuit for
the display, is also available.
Hamlin Electronics, Diss, Nor-
folk.
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THE VALVE AND TUBE SPECIALIST

VALVES RECEIVING, S.Q., TRANSMITTING,
-GAS FILLED, DISPLAY, TV ETC.
AT NEW SPECIAL LOW PRICES
Type No. Price ee. Type No. Price aa. Type No. Price aa. Type No. Price ee.
A1-410W 1950 EF37A 275 4 Gawa 2.50 6AUB 0.95
A34-510W  20.50 EF39 1.50 082 2555 6BHE 1.20
A24-510W  31.15 EFBO 0.80 ENG2 310 68Q7A 1.85
A47.13W 22.00 EF85 0.91 PC86 0.83 68R7 6.00
AS0-120WR  37.11 0.80 PCe8 0.83 6BS7 4.00
AB1.120WR  37.11 0.72 9c97 140 7BW6 5.30
69.15 1.85 PC900 0.58 6BW? 1.45
76.90 2.20 PCBBS 1.10 6C4 1.30
37.80 0.60 t889 1’50 6L6GT 1.60
28,15 2.60 PCC189 |:75 654A 1.25
0.80 1.26 PCFBO 0.87 657G 1.10
0.56 0.75 PCFBE 1.58 6SL7GT 2.68
3.20 oses PCF200 2.15 6SN7GT 0.90
0.64 0.76 PCFAON 0.95 6VEGT 0.85
15520 1.6% PCFBO2 0.81 6X5GT 0.95
L 5 () PCFBOS 1.40 12AL5 .88
10.40 4.65 PCFEO8 1.40 12AU6 1.85
6.32 1.48 PCH200 1.10 128H7 0.98
;';50 ‘,’22 PCLB2 0.24 1261 8.00
: 12SN7GT 00
EB3F 2.10 EL90 1.25 ,ﬁgtg‘; 3'32 9C1 ¥ 1(,;.00
EB6C 6.20 EL91 5.85 PCLB6 0.85 30FL2/1 1.20
E88C 3.15 EL9S 1.28 PBSO0 3.90 30PLY4 1.95
EBACC 3.5 EL360 412 PFL200 140 90C1 2.80
E92CC 1.65 EN91 2.56 PL36 1.15 90CG 13.68
E995 1.65 EN92 3.8 PLBY 0.80 90CV 9.00
E130L 16.30 EYS51 1.86 PL84 0.75 92AG 7.96
d 480 PLIS 1.10
0.64 PL504 1.58
128 PL508 1.85
1.65 PL509 2.75
0.96 PLBO2 2.90
0.58 PY88 0.78
g-;g PY500A 1.55
u2 PYB00 1.20
1.45
1.55
1.45
3.56 QQV06-40A 21.85
b Qavo2.-6 12.04
QQ206-40  55.20
QY4-250 72.00
Q206-20 24.10
RG1-240A  16.00
TY2.126 61.80
TY4-400 62.27
ucLe2 0.65
XG1-2500  59.60
5U4G 1.95
5V4G 1.35
6AK6 1.90
6AQ6 1.30

INTEL ELECTRONIC COMPONENTS LTD.

WW — 053 FOR FURTHER DETAILS
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ILLUMINATED POCKET
MICROSCOPE
WITH MEASUREMENT GRATIGULE

The tow-cost illuminated pocket microscope designed for close observation
and measurement of minute detail too small to be seen with the naked eye.
Gives a sharp and britliant vision with wide field of view at 20 X magnification,
plus built-in focusing system and illumination system.

Ideal for close inspection of PCB, components, metals, depth of cracks,
samples, minerals and tissues. A valuable aid to Quality Inspectors, research
engineers and laboratory personnel

Complete with batteries and plastic pocket case at the special price of
£13.99, including postage and V.A.T.

The graticule is calibrated to
4mm overall in increments
of 0. 1mm, with angles
shown from 30° to 90° and
hole sizes of 0.2, 0.3, 0.4
and 0.5mm diameter.

CASH WITH ORDER
Carriage 50p. VAT 15%.
Account facilities available
for established customers.
Quotations given for

large quantities.

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

/'THE FOR-1004
ANEW WIDEBAND

9 Recording Modes

generation from Medelec. A highly
versatile graphical recorder, it has
been specially developed for wide
ranging applications in research and new instrument.
industry. In both performance and

GRAPHICAL RECORDER

The FOR-1004 is the first of a new  Attractive new styling
and ease of operation
combine to make the
FOR-1004 an important

QL —

economy it has many advantages
over conventional instrumentation.

. ) Record
There are nine recording modes —

Simultaneous View and

all push button controlled, which

permit the optimum presentation  Channels

Four High Input Signal

of most graphical data. Triggering is

can be monitored via an internal

fully automatic and displayed signals High Resolution,
Inexpensive Records

loudspeaker. The fast response time
and wide range timebase allows the
detailed examination of transients
and trends.

A
Akl
medelec '3

contact:

For further information please

Medelec Limited

Manor Way Old Woking
Surrey GU22 9JU England
Tel: Woking (04862) 70331
Telex: 859141 Medlec G

A Vickers Limited Company

WW — 123 FOR FURTHER DETAILS




96 WIRELESS WORLD, MARCH 1980

Simply ahead..

ILP'S NEW GENERATION OF HIGH

With I.L.P. performance standards and.
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new
generation of modular
units. |.L.P. professional
design principles remain

— the completely

adequate heatsinks,
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

ordinary commercial
modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to
an indifferent amplifier system.
|.L.P. modules are for laboratory and
other specialised applications too.

I.L.P. modular units comprise
five power amplifiers,
pre-amp which is

compatible with the

whole range, and the
necessary power

supply units. The

amplifiers are housed

and sealed within

heatsinks all of which

will stand up to
prolonged working
under maximum
operating conditjons,

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN

AVAILABLE ALSO FROM A NUMBER OF SELECTED STOCKISTS
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and staying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

97

a0 The HY5 pre-amp is compatible with
Y208 e all I.L.P. amplifiers and P.S.U.’s. It is

contained within a single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
Active tone control circuits; 500 mV
out, Distortion at 1KHz—-0.01%.
Special strips are provided for connec-
ting external pots and switching
systems as required. Two HYB's
connect easily in stereo. With easy to
follow instructions,

VALUES OF COMPONENTS FOR CONNECTING TO HY5

Volume — 10K.LL log.
Bass/Treble — 100K .. linear.

Balance — 5K 1 linear.

£4.64 + 74p VAT

Dis- Minimum
- Output r . Power i : :
0 . tortion | Signal/ Size Waeight |Price +
k| EO:(DHIBAON ALL i - o ML :o“vzesr Typical | Noise 3”‘;;'\/6 in mm ingms |V.A.T.
. EXCEPT HY400AT 4n. / M.S. 2t 1KHz | Ratio oltag
; o Srrne 8 HY30 | 15W | 0.02% |80dB |20 0-+20 |105x60x25 |155 |£6.34
ém 2 /§ into 8 +35p
] HY50 |30W 0.02% | 90dB -25 -0 +25 |105x50x25 [155 £7.24
éom into 8 +£1.09)
; HY120 | 60 W 0.01% 100dB -35 -0- +35 |[114x50x85 |575 £15.20
into 8 +£2.28
I_ L o5 1 2 _ 5 % % 5% W0 =0 HY200 (| 120 W 0.01% 100dB 45 0- +45 |114x50x85 (575 £18.44
= - into 8 £2 +£2.77
HYA400{ 240 W 0.01% 100dB 45 -0- +45 |114x100x85 | 1.16Kg |£27.68
into 4 §2 +£4.15

<z [

Load impedance — all models 4 - 16 N.

Input sensitivity — all models 500 mV

Input impedance — all models 100K N

Frequency response — all models 10Hz - 45Hz - 3dB

NO QUIBBLE
5 YEAR GUARANTEE

PSU 30 *15V at 100ma to drive up to
I.L.P. Power Supply Units are five HYS pre-amps  £4.50 + £0.68 VAT RIS @3N NN R
designed specifically for use PSU 36 for 1 or 2HY30's £8.10+ £1.22 VAT ALL ORDERS
with our power amplifiers and PSUS50 for 10or2 HY50's £8.10 + £1.22 VAT
are in two basic forms — one PSU 70 with toroidal transformer for 1 or INTEGRAL
with circuit panel mounted on 2HY120’'s £13.61 + £2.04 VAT HEATSINKS
conventionally styled trans- PSU 90 with toroidal transformer for
former, the other with toroidal 1 HY 200 £13.61 + £2.04 vaT EECLIRERI RISl WAe]
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE
weight and height of con- 1 HY400 or 2 x HY200
ventional laminated types. £23.02 + £3.45 VAT STV I AR 3
—see helow
W ALL U.K. ORDERS DESPATCHED POST PAID =~ ———— — — ——= = —— =

r
HOW TO ORDER, USING FREEPOST SYSTEM |

Simply fill in order coupon with payment or [
credit card instructions, Post to address as
below but do not stamp envelope — we pay
postage on all letters sent to us by readers of
this journal,

ELECTRONICS LTD.

FREEPOST Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP. |
Telephone (0227) 54778 Telex 965780

Total purchaseprice£. . ., . ... .......

| enclose Cheque ] Postal Orders (J International Money Order []

" Please debit my Account/Barclaycard AccountNo. . . ... ... ..

SIgNAtUre. . . . . . o e e e e e e e ,

[ B N E B B B B B B BE B B
WW — 068 FOR FURTHER DETAILS
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IEA-ELECTREX

International
Electrical Electronic
and Instrument
Exhibition
National Exhibition Centre
Birmingham
25 -29 February 1980

HALL 4, Stand 4228
THE BIGGEST SELECTION OF CASES IN EUROPE

WEST HYDE DEVELOPMENTS LIMITED, UNIT 9, PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL: 0296 20441

ANV

YSEND FOR COMPLETE LIST. v PASCAL
Pascal: User Manual and Report . Springer-Verlag .

VISIT OUR NEW BOOK STALL AT Problem Solving Using Pasc?l gprcirr\g;:)-ryoerlég

Programming in Pascal .

FlRST FLOOR OFFICES, TlVOLl A Practical Intro. to Pascal . . A. Addyman .

An Introduction to Programming and

CENTRE, COVENTRY ROAD, ProblcmSolvmgwntthscal . Schneider .
BlRMlNGHAM. TEL. 021_707 Introduction to Pascal . . . J. Welsh & J. Eldu

Z80 BOOKS

7170. Z80 Programming for Logic Dcsngn A. Osbourne .
GAMES Z80 Technical Manual . . Zilog .
SATLD, 780 P10 Technical Manua!. . . Zilog .
Chess & Computer . . D.levy . . . ° Z80 Programming Manual . . . Zilog . .
Chess Skill in Man and Mdchmc . P.Frey . . . " 780 Microcomputer Handbook . W. Barden
32 Basic Programs for the Pet . . . . . . . . . 8. Practical Microcomputer
Game Playing with Computers D. Spencer . . Lo Programming (Z80) . . . . Weller
Basic Computer Games . . . . D.Ahl . . . - Z80 Instruction Handbook . . Scelbi .
Star Ship Simulation . . . . . . . . . . . Z80 Assembly Language
Game Playing with Basic . . . D.Spencer . . . Programming . A.Osbourne
5"8‘0" -« « +« . . . . Spracklen . . - Introduction to TRS 80 Gmphlcs . Inman
BASIC | Zilog Data Book . . . . Zilog .
Learning Basic Fast . . . . . DeRossi . . . Z8001/28002 Product

Basic Basic . . . . . . . J S. Coan Spcclflcatlon ) . . Zilug .
Advanced Basic . . . . . . J.S.Coan 78000 CPU Instruction Set . . Zilog .
Illustrated Basic . . D. Alcock Z80 Micro Progmmmmg &

Basic with Business Appllcatmns . Hayden Interfacing . . . . Nichols

Basic Primer . . .. . Waite . NEW BOOKS
Th d .. . . L
R i book aen JC Converter Cook Cook by Jung
COBOL BASIC for Everyone
Cobol Programming .« . . Nickerson . . 5 MICROS for Business Applications
Learning Cobol Fast . . . . DcRossi . . . . 6502 Assembly Lanugage Programming by A. Osbourne £ 6.95

Cobol with Styl 2. 5 Hayd LR :
Rgg?xcn:lg Cob‘{)le()omplexlly M‘::yClcul:: At I . <% CREDIT SALES (Minimum £10}, Access and Barclaycard

Welcome. “BY RETURN ORDER SERVICE™

CALLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505
CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290

WW — 065 FOR FURTHER DETAILS
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THNK OF A SHAPE

S 500D — dual channel
up to 500W/RMS per
channel DC-20 KHZ

Whatever it is, the H"H S’ range
of power amplifiers will handle it

The HIIH ‘S’ range is designed to handle heavy industrial usage in the fields of vibrator
driving, variable frequency power supplies and servo motor systems.

$ 500D S 250D

Dual Channel Single Channel

19" rack mount 32" high 19" rack mount 3'2" high

500w r.m.s. into 2.5 ohms per channel 500w r.m.s. into 2.5 ohms

900w r.m.s. in bridge mode Retro-convertible to dual channel
DC—20 KHZ at full power DC—20 KHZ at full power

0.005% harmonic distortion (typical) at Full short and open circuit protection
300w r.m.s. into 4 ohms at 1 KHZ Drives totally reactive loads with no
JKW dissipation from in-built force cooled adverse effects

dissipators

A complete range of matching transformers and peripheral equipment for closed loop,
constant current and voltage use are available.
Alternative input and output termination to order. Rack case for bench use built to
specifications. For complete data write or call.

Kirkham Electronics

MILL HALL, MILL LANE, PULHAM MARKET, DISS, NORFOLK IP21 4XL
DIVISION OF K.R.S. LIMITED
TELEPHONE (037 976) 639/594

FRANCHISED COMMERCIAL AND INDUSTRIAL AGENTS FOR HIIH ELECTRONICS

WW — 036 FOR FURTHER DETAILS



@ High tolerance on insert procedure

® Monochrome or colour
@ Standard, quick heat, delta or inline

® Wide range of neck sizes and heater ratings @ Neck glass, tube bases, equipment
and accessories also supplied

@ Predictable in use and performance

® Long service life

WIRELESS WORLD, MARCH 1980

For full details contact :

EDICRON o

Redan House, 1 Redan Place, London W24SA.
Tel:01-221 47117 Telex: 265531 Edicrn G

@ High conversion rate on ageing

VIDEO or AUDIO
BULK ERASURE

LR71 LR70
MAX REEL SI1ZE 113" MAX REEL SIZE 81"
VIDEO AND AUDIO AUDIO ONLY
LR70/71 bulk tape erasers are simple to operate and will erase
cassettes, cartridges and reels of tape up to a maximum reel
size of 111" and tape width of 1", quickly and efficiently.
LR70/71 bulk erasers are currently used in Broadcast Companies.

Recording Studios, Government Departments, Educational Establish-
ments and the Computer Industry.

Quality equipment moderately priced

LEEVERS-RICH

LEEVERS-RICH EQUIPMENT LIMITED
319 Trinity Road, Wandsworth

London SW18 1YQ

01 874-9054 Telex 923455

WW — 019 FOR FURTHER DETAILS
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DEVELOPING A
MICROSYSTEM?

SOFTY provides:

® TV map of memory contents (Hex)
® Keyboard entry with assembler facility
@ Serial/parallel Inputs (e.g. RS232)
® EPROM programming (2708, 2716, 2732, etc.)
® Cassette tape storage
® A low cost solution! (E100 kit, £120 built + VAT)

SOFTY~What else do you need?

For literature and the

name of your local retailer, N
contact Dataman,

P.O. Box 5, Dorchester, - \_/
Dorset. DT2 7UB or

Telephone 03002 700.

— 107 FOR FURTHER DETAILS
FREQUENCY COUNTERS — OSCILLOSCOPES — OFF-AIR RECEIVERS
B
20 MODELS AVAILABLE INCLUDING LED - - 5
VERSIONS AND TALKING READOUTS - oys
S :
250MHz o ‘ A
801 B/M S )
£250 RS ﬁ ] ‘? ST500
Crystal 12V, BATTERY - T
e PORTABLE : a , £
3 parts 10° OSCILLOSCOPE =~ * @ . > D¥elieee
o e® 0 - o=
401A 50MHz 6 Digit £150
801B/M 250MHz 8 Digit £250 ny
901M 520MHz 8 Digit £325 A professional standard model dual trace DC to15MHz. Usable to 25MF
o . H
1001M 1-2GHz 8 Digit £550 with alternate, chop and single-channel A or B amplifier selection, 5mv /cm‘z
OFF-AIR RECEIVER £125 accuracy 3%. Excellent triggering wide range time base.
R.C.S. ELECTRONICS, WOLSEY ROAD, ASHFORD, MIDDX. ASHFORD 53661
SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., N.P.L. Government Depts., Crystal Manuf ers and El ic Leboratories world-wide

WW — 034 FOR FURTHER DETAILS
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Finally, you can have all the advantages of DMMs and none of the disadvantages of analogues
for about the same price.

Our new 169 1s a tough, lightweight,
battery-powered digital multimeter for use in the field or
on the bench. Itis a 3}-digit, full 5-function DMM with
respectable .25% DC accuracy.

Its low-parts-count, high-efficiency design keeps

ower consumption to a minimum for longer component
ife and fewer failures. MTBF is 20,000 hrs. or about 10
years.

10
All 5 functions are fully protected - 1400V peak on DCV and ACV, 300V on (),
® 2A (250V) on DCA and ACA. The fuse is
I th th externally accessible for quick replacement.
S IS e e n Extensive vibration stress-testing assures the
169 will stand up to all the mechanical shock
and abuse normally associated with tough

fOr Analo ue applications. |
Cost-conscious ease of maintenance is

so thoroughly designed into the 169 that
only one calibration adjustment a year is required. That

: me te rS ? adds up to a cost-of-ownership no other competitive DMM

. can touch. For example, the 169 needs only one battery change

per vear at a cost of about £1.50. ‘ . .

When you factor in features like function and range annunciation right on the
display, auto-zero, auto polarity, 60% larger display
than other DMMs and the easy-to-read, colour ,
coded front panel, we think you'll get the point. k E'TH LEY
No analogue meter or DMM can match the price/ e ———
performance of the new 169. It costs £99 (plus VAT) 4 Boutton Road

For information on the 169 or any Keithley Szﬁggd’i(?gb %ag;\sahire RG2ONL
. y
DMM call (0734) 861287 {0734) 861287 Telex: (851) B47047

Telex: 847047
’I_(lei_tlr:’ayf Instruments GmbH Keithley Instruments SARL
g ’ eiglhofstrasse 5 44, Rue Anatole France
Ex stock . - % ([()):g)o;)xt;gcgsen 70 F-81121 Palaiseau Cedex
e -40- 01-014-22-06.
WW — 035 FOR FURTHER DETAILS i ; L Telex: 521 21 60 Telex: (842) 204188
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The NEW Marshall’s 79/80 calalogue
is just full of components!

énd that’s notall . . .

... our new catalogue is bigger and better than ever. Within its
60 pages are details and prices of the complete range of
components and accessories available from Marshall's.

These include Audio Amps, Connectors, Boxes, Cases, Bridge
Rectifiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis-
plays, Heatsinks, 1.Cs, Knobs., LEDs, Multimeters, Plugs,
Sockets, Pots, Publications, Relays, Resistors, Soldering
Equipment, Thyristors, Transistors, Transformers, Voitage
Regulators, etc., etc.

Plus details of the NEW Marshall’s ‘budget’ Credit Card. We
are the first UK component retailer to offer our customers our
own credit card facility. ,

Plus — Twin postage paid order forms to facilitate speedy
ordering.

Plus — Many new products and data.
Plus 100s of prices cut on our popular lines inciuding 1.Cs,
Transistors, Resistors and many more.

If you need components you need the new Marshall's
Catalogue.

, Available by post 65p post paid from Marshall’s, Kingsgate
[House, Kingsgate Place, London NW6 4TA. Also available
trom any branch to callers 50p.

n‘um‘ ’.

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242. Glasgow: 85 West
Regent Street, G2 2QD. Tel: 041-332 4133. And Bristol: 10BA Stokes Croft, Bristol. Tel: 0272 426801/2.

THRULINE ' WATTMETER

0.45-2300 MHz / 0.1-10,000 watts

The Standard of the Industry
What more need we say. ..

Exclusive UK representative

aspen electronics limited

2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 9UR
TELEPHONE: 01-868 1188 — TELEX 8812727

£199.50 y
inc. VAT R.R.P. d
E\aqdueiries 'Mﬂ;
welcome

4@ A150 MIXER AMPLIFIER

150 WATTS SINE WAVE POWER
A

VO%Q:‘?WA . .

‘Mono, all purpose, reliable, strongly made (%' Ali frame).

Double anodised tacia. Full electronic short circuit protection.

Six independent inputs: Dual Phono, RIAA, change-over fader for Discos.
Twin Jack output sockets: 8Q 150W; 40100wW; 16Q 80W. (R.M.S )

K.A.C. Electronic Inv. Ltd., 20 Priory St., Tonbridge, Kent
CALL FOR DEM or PHONE (0732) 358109 FOR LEAFLET

Stann,,
.
..
“temagy,
any
Lr Py
- 2.0

*
® Gexae |
Ao £l

FOR MONITORING MONO OR STEREO
LEVELS there is nothing to gquite match the easy
perceptibility ol pointer instruments. One of the
principal reasons for this 1s that the meter display
moves in an arc while most other things in the
operator's field of view are straight lines. Combine
this with fast but defined attack. slow fall-back.
uncluttered togarithmic scaling and a white pointer

WW — 011 FOR FURTHER DETAILS

PEAK PROGRAMME AND DEVIATION MONITORING

PEAK DEVIATION METER

A rack-mounting unit for monitoring mono or stereo
stations during programme. either off air or at the
transmutter.
It consists of

~an i

meter with calib-

meter The coaxial red and green poinlers of the
TWIN movement offer a urique way of momitoring
stereo programmer. Emest Tumer 640, 642, 643,
TWIN, tlush ing adaptors and il ination kits
available from stock.

Meets IEC268-10A dratt 855428.9
) CHART RECORDER
' By itself records on inkless paper scaled 1-7 and
0-100KHz to PPM standards. Left, night. sum.
difference or peak of either and, with the above unit
charts Peak Deviation.
’ The umit hoids the true peak amplitude, applies this
slowly to the stylus to avoid overshoots, nolds to
make 3 mark and then runs 1he stylus down slowly.
b This 1s arranged to give correct monitoring of
’ transients as well as a good wnpression ol dynamic
range. Used in broadcasring tor 24-hour records of
) levelsarp of progi attr T oron
' hines.

PP PP PP P PP PP PP

Standard performance drive

)
)
)
)
)
)
b ona matt black background and it's a peak pr
)
)
)
)
' aircuit under licence from the BBC.

PP P PP PPN
e o

SURREY ELECTRONICS, The Forge, Lucks Green, Cranieigh, Surrey QU6 78G . Tel. 04866 5997
LY PPN PUP PP PP

¢
¢
{
¢
L
rated in kHz, percent and decibels. ‘
—switchable +20dB sensitivity for accurate
level readings ol stereo pilot tone or cantrol {
signals
—a tugh impedance probe head which attaches ‘
10 @ monitor receiver ‘
—an FM calibration standard, producing
accurate 7.5kHz deviation with 400Hz and  §
53kHz modulation, ‘
The peak detector has a very fast attack time, so
checking:on limiter spikes or othes transients which ‘
could occupy an excessive bandwidth. Meter
ballistics are defined and the faliback rate 13 as a peak ‘
programme meter. |1 several meters are used ‘
together then onty one need have the deviation
standard fitted The 1mV at 100MH2 (70MMz, OIRT)  §
is also useful when modulated by 400Hz for setting ‘
up receiver and decoder output levels as this
frequency is not affected by pre-emphasis. Without 1
the deviation standard and probe head the meter is
used for measuring the level of mono or multipiex at ‘
transmitters. _ ‘

NN NN NN

PPN

b o o o o o o o o o o o o o
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WILMSLOW
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The firm for Speakers
PA GROUP & SPEAKER
DISCO UNITS ®/ KITS
} KITS FOR MAGAZINE DESIGNS etc.
Audax HD12 9D25 £7.65 Baker Group 35 £15.45 KITS FOR MAGAZINE DESIGNS PRICES PER PAIR—
Audax HD13D34H £12.75 | Baker Group 50/12 £23.45. | (its include drive units, crossovers, CARRIAGE £2.66
Audax HP11P25EBC £6.65 Baker Group 50/15 £35.15 BAF /long fibre wool, etc, for a pair of
Audax HP20B25H4 £13.25 Celestion Powercell 12/150 £56.50 speakers. Carriage £3.75 Dalesford System 1 £54
Audax HD24S45C £20.50 Celestfon Powercell 15/ 250 £69.25 Dalesford System 2 £57
Baker Superb £25.00 Celestion G12/50 Twin cone £15.95 Practical Hj-Fi and Audio PRO9.T! Dalesford System 3 £104
Castle Super 8RS/DD £12.65 Celestion G12/80 Cambric (Rogers) Felt panels for PRO9-TL Dalesford System 4 £110
Chartwell CEA205 8'' bass, matched edge ) £20.25 £€6.72 plus £1.60 carriage  £138 | Dalesford System 5 £142
pairs only 8 ohm {pair) £61.25 Celestion G12/80 Twin cone £19.75 Hi-Fi Answers Monitor {Rogers) £146 Dalesford System 6 £95
Coles 4001 £7.65 Celestion G12/125 Cambric Hi Fi News State of the Art (Atkinson) Eagle SK210 £17.60
-Coles 3000 £7.65 edge __£35.10 €182 | Eagle SK215 £32.60.
Celestion HF 1300 11 £8.45 Celestion G157100 Cambric Hi Fi News Miniline (Atkinson) £48 | ‘Eagle SK320 £40.80
Celestion HF 2000 £10.25 edge . £31.95 (carriage £2.66) Eagle SK325 £68.50
Dalesford D10 tweeter £8.45 | CelestionG15/100 Twin Hi Fi for Pleasure Compact Monitor | ‘Eagle SK335 £93.00
Dalesford D30/ 110 5in £11.25 cone £32.25 {Coltoms) £115 | Goodmans DIN 20 4 ohm (special
Dalesford D50/153 6%in  £12.25 Celestion G 18/200 £53.25 {carriage £5.25) offer) £27.60
Dalesford D50/ 200 8in £12.25 | Celestion MH1000 €15.95 | popular Hi-Fi Mini Monitor (Colloms) LS3/5A equivalent kit £71¢
Dalesford D70/250 10in  £22.25 Fane Pop 40 £12.50 £74 | Lowther PMB kit £105.30
Dalesford ABR 10in £10.25 | FanePop 50H £13.80 | popular Hi Fi Round Sound | Lowther PMB Mk 1kit £110.40
Dalesford D100/310 12in  £35.75 Fane Pop 75 £19.70 (Stephens) including complete Lowther PM7 kit £176.85
Decca London horn £57.25 Fane Pop 65 £21.25 cabinet kit £71 Peerless 1070 £124.70
Decca DK 30 horn £43.75 | Fane Pop 80 £25.50| |  popuylar Hi-Fi (Jordan) £93 | Peerless 1120 £142.10
Decca CO/ 1000/ 8 £10.25 | Fane Pop 100 £41.80 plus (carriage £2.66) | Peerless 2050 £51.10
EMI 14A/770 14in x 9in Fane Guitar 80L £28.10 | practical Hi-Fi & Audio BSC3 (Rogers) | Peerless 2060 £67.40
8 ohm £19.50 | :Fane Guitar 80B £27.15 £65 | Radford Studio 90 kit £184
EMI 8in x Sin d/c, 10 watt, [Fane Disco 80 £27.15 | practical Hi-Fi & Audio Monitor (Giles) Radford Monitor 180 kit £218
4 ohm £4.05 | Fane PABO £26.10 £155 | Radford Studio 270 kit £350
EMI Type 350 4 ochm £9.45 | Fane Bass 85 £34.00 | practical Hi-Fi & Audio Triangle Radford Studio 360 kit £440
Isophon KK8/8 £8.15 Fane Crescendo 12€ £57.50 (Giles) £99 | Ram Kit 50 (makes RAM 100}
Isophone KK10/8 £8.45 | -Fane Crescendo 15E £74.50 | practical Hi-Fi & Audio Mini Triangle £71.50
Jordan Watts Module £20.40: | Fane Crescendo 18E £94.75 (Giles) £108 | Richard Allan Tango Twin kit £49.00
Jordan Watts HF kit £9.15 Fane J44 £6.90 Wireless World Transmission Line Richard Allan Maramba kit £69.00
Jordan 50mm unit £23.00 | Fanel104 £13.75 (Bailey) KEF £122 | -Richard Allan Charisma kit £101.20
Jordan CB crossover (pair) £23.00 Fane J73 £9.75 Wireless World Transmission Line Richard Super Triple kit £81.70
Jordan Mono crossover {pair) £23.00 Fane HPX1/HPX/2 £3.45 {Bailey) RADFORD £184 | Richard Allan RAS kit £52.65
Kef T27 £9.45 | Fane HPX3A £5.60 | HiFi News Tabor {Jones) with J4bass | Richard Allan RA8?2 kit £83.30
Kef 8110 £12.00 | Fane HPX38B £4.55 units £60 | Richard Allan RAB2L kit £89.90
Kef B200 £13.25 | Goodmans 8PA £5.05 | Hi.Fi News Tabor {Jones) with H4 | Seas 223 £40.85
Ket B139 £27.00 | Goodmans 12P £21.00 bass units £66 | Seas253 £63.10
Kef ON13 £5.40 | Goodmans 12PD £23.95 Seas 403 £76.60
Kef DN 12 £8.65 Goodmans 12PG £23.65 Smart badges free with all above kits Seas 603 £122.60
Kef DN 22 (pair) £40.85 Goodmans 18P £48.45 (to give that professional touch to Wharfedale Denton XP2 kit £31.45
Lowther PM6 £51.00 | Goodmans Hifax SOHX ~ £21.85 your DIY speakers!). Send 50p for | wWharfedale Shelton XP2 kit £40.40
Lowther PM7 €88.45 | Motorola Piezo horn 3%in  £8.50 up to 6 reprints/construction de- | \Wharfedale Linton XP2 kit £56.20
Peerless KO10DT £10.50 Motorola Piezo horn 2inx6in £12.25 tails of above designs Wharfedale Glendale XP2 kit £69.00
Peerless DT10HFC £€10.50 | -Richard Allan HOBT 00
Peerless KOAOMRF £12.25 | Richard Alan HD10T £18.50 CARRIAGE & INSURANCE
Radford BD25 Il T.B.A. Richard HD12T £24'43 Tweeters & Crossovers 50p each
Radford MD9 T RNAC R R LIS C £134 Speakers 4-6%  80p each
Radford MD6 T.B.A. R'lchard Allan Atlas 15!n £85.15 Speakers 10”-12  £1.00 each
.Radford FN8/FN831 T.B.A. Richard Allan Atlas 18in £110.75 Speakers 12, 13" x 8"
Richard Allan DT20 £8.95 149" £1.75 each
Richard Allan DT30 £9.45 Speakers 15 £2.75 each Everything in stock for the
Richard Allan CG8T £11.25 Speakers 18" £4.00 each speaker constructor!
Richard Allan CG12T Super £25.30 Speaker kits £1.75 each BAF. Long Fibre Wool, Foam,
Richard Allan LP8B £11.75 £3.00 pair Crossovers, Felt Panels, Com-
_Richard Allan HP8B £17.60 Mag. design kits £3.75 pair ponents, etc.
Fs(iChamgl_;an HP128 Egggg Large selection of grille fabrics.
eas - = nd 1 in stamps for grille
Shackman Electrostatic, ¢/w polar PRICES CORRECT AT 18.6.79 ) . ggnc sar?\?)les)‘ ps 9
network and crossover {pair] £130 d
Tomoracass som 2% 178.90 ALL PRICES INCLUDE VAT @ 15%
Tannoy DC296 10in £€107.35
Send 30p stamp for free 38 page
rl - [
sw’FT catalogue ‘Choosing a Speaker ([ WILMSLOW
OF WILMSLOW Telephone Speakers, Mail Order and Exporc;625 . M@D@
The firm for Hi-Fi e e AT ' COpie e )
-Fi: (Sw f Wilmslow 2 .
5 Swan Street, Bl of™vifte® " S tozs2! 3 M. Swan Works, Bank Square,
Wilmslow, | Cheshire. Lightning service ontelephoned credit card orders! ‘ Wilmslow, Cheshire.

WW — 033 FOR FURTHER DETAILS
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%—E NewBear Components

CALLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tcl: 0635 30505

Microcomputing L.C.’s ' 6502 BASED MICRO KIT
MC6800 . . . . 7.15 ACORN"""SKRAMKIT. 1

MC6802 8.50 Ef\ INS ADAPTOR
\

MC6821 . 4.63 ) ) P ¢
MC6850 . 6.74 Disc Drives ST

ﬁgggig“’ 13% $A400 SHUGART 54%”S.S. £ 189 SPECTRONICS
3 o 14" — —

MCB602P 2.88 ‘7‘}88 g’;{?F 2/4 g:g: ﬁé,g‘; UV Eprom-Erasing Lamp

MC14536P 3.69 7900 DRI 8" D.S. £ 430 PEl4 Erases up to 6 chips. Takes apprux.
MC3459 . 2.43 6104 BASF 8" D.S. £ 465 19 mins. . . £ 56.00
780 CPU 2.5MHz 8.99 . , PEI4T* Erases up to 6 chlps “Takes approx.

Z80 P10 2.5MHz 7.99  Plus range of Media, PSU’s and oM Tinar . £ 76.58

Z80 CTC 2.5MHz 7.99 Connectors. PE24T* Erases up to 9 ChlpS “Takes approx
Z80A CPU 4MHz 13.99 15 mins. . . £111.22

Z80A P10 4MHz 10.00 . PR125* Erascsupto 6 chx s. Takes approx.

Z80A CTC 4MHz 10.00 Memories Trmins, T . . £237.84

?1(111/34:016101\1) 8.88 4116 (16K DYNAMIL) £ 699 PR320T* Eras7es up to 36 chlps Tabes approx 38400
mins. .

INS 8154N g(l)g gi?)%[{: S S f: ggg PC1000* Erases up to 72 chxps Takes approx

[ £

£

8080A o 2112 9.95 7 mins. . .. £842.83
3'30 2114 . . . . . -6.99 UV Eprom-Erasing Cdbmet

) 2708 . 6.99 P o
S }(2)?8 M(,6803L7 (MIKBUG) T 13.65 C2000* Erases up to |44 chips. Takes

approx. 7 mins. . . . . .£1227.69
6545 . . . . 16.66 2716 (INTEL) . . £ 21.50 * Includes a 60 min. Timer.
Z8001 . £142.50

TERMS: Credit Sales (minimum £10.00) Barclaycard
et | arllhmelu package” L} L. . #3680 and Access Welcome. Please add 15% VAT.

6502 .
6522 .
6532 .

mlmminmin mkimhinwinminhinininninis

CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290
SEND FOR OUR NOVEMBER CAT/_\LOGUE AND BOOK LIST.

HI-FI TONE ARM BARGAINS

3 =
FUSES Quick acting, Anti surge. Ceramic, from £2.80 per 100. - from Bfltaln S Leadlng AUle StOfe
POWER RESISTORS 5w-17w. 4R7-10K, from £10 per 100. ‘ =

PCB Guides, self-fixing from €£4.86 per 100.

C.f. RESISTORS, AEL & Iskra Yaw-2w, from £4 per 1,000.
ELMA knobs & accessories. Crimp (solderless) terminals

Cable Sleeves & Markers from €1 per 1,000.

SLEEVING, Neoprene, PVC, Silicone rubber — all colours.

Surplus stock lists available of Power resistors.

c.f. resistors, self-fixing epoxy Eureka resistance wire (and other
types), Polystyrene capacitors etc.

ARISTON 8A 100 0w mass

high quality arm. S shaped. Low compliance.
Universal SME type Head Shell. Complete with
anti-skating device. SONIC

i-skating device. SONIC £ 45 Q5

AUDIO TECHNICA AT-1007

S .shaped arm. Low compliance_ magnesium
Write, phone or call for lists required. :r;g/:arls;ﬁlitr;p:g:?g::;g;v;a;agtagncseheadsA b
Hopfield ALL LEADING MAKES OF HI-Fil and MANY OTHER ACCESSORY
P B R A LT D o s e BARGAINS AVAILABLE FROM THE COMMUNICATIONS CENTRE:
o ( ) 345 ALL GOODS SUPPLIEDWITH FULL 4 LONDON S LEADING HI FI SPECIALISTS
Golden Green, Tonbridge, Kent, TN11 OLH B s W ‘( S ONIC SOUND AUDIO

248-256 Tottenham Court Road London W1
ittt Tl HI-Fi Deot 01-5809311 RADIO Dept 01-637 1908
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The 7208 600 MHz Mini Gounter o

the quality low cost counter

e T G— .,

7208 COUNTER —

san put

* &

RANGL aant rowie

FEATURES .
@ All Metal Cablnet @ 8 Digit .4’* LED Display @ Built-in Prescaler .
Automatic Dp Placement @ Gate Light @ IC Sockets Included @ 240V |
or 12V Operation @ Proportional Control Crystal Oven (Optional) @ | - ' B
Built-in VHF-UHF Preamp @ Completely Portable with Rechargeab|e Lt!%—mmmom ‘ ’g. {,
Batteries (Optional).

DESCRIPTION
L The Davis 7208 VHF-UHF Frequency Counter incorporates the latest LS|
AVAILABLE FROM THE EXCLUSIVE U.K. DISTRIBUTORS: technology in a wide range portable instrument at a reasonable price. The 7208
offers outstanding features including an all metal cabinet for RF shielding, large
SOTA COMMUN":ATION SYST EMS I.TD. 8 digit display, built-in prescaler, automatic DP, and with the built-in VHF-UHF
26 CHILDWALL LANE, BOWRING PARK, LIVERPOOL L‘1 46TX preamp the 7208 can directly measure low level RF signals from RF generators.
MERSEYSIDE. TEL. 05'1 480 5770 Telex 6271 10 SOTA G The 7208 can also be operated completely portable with the Ni-Cad battery

oplion. Price £145.00 + VAT.
WW—072 FOR FURTHER DETAILS
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MIC Y Mic2 FLINER/ALIX RESPONSE MASTER TUNER . ALIX
b . T S— =
e Ee 2e (@ o 60000060
E o a > Q@ » - = > -l
- o

@ L & o » e & o & 5 8 & O
’ » ] o o 4 o
"y w0 (%) w0 ( ¢

MILLBANK

ML BEMES TWO

our attention please!

MIL series amplifiers are designed and tuners and preannouncement chimes are
priced for installations in a wide range of available options.
applications including churches, schools, One model incorporates automatic
restaurants, factories, shops and offices. switching to a battery supply in the event of a
Each amplifier is available with input power failure.

facilities for microphones and music sources; Such a versatile system can confidently
six programme push button AM tuners or FM satisfy your exact requirements.

Please tick as required.
For further information on this product D Complete range of sound equipment D
Attach this coupon to your letter heading and send to:

mE MILLBANK ELECTRONICS GROUP LIMITED, MARKETING SERVICES UNIT,

MILLBANK p.0.BOX 33, UCKFIELD, SUSSEX. ENGLAND.

Name

Position

WW~—074 FOR FURTHER DETAILS
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Recognise me?

If you do
you should know
your

authorised

Avo Sales and Service Centre

Quick turn round on estimates/repairs
Large stocks of new AVOMETERS

Farnell International

Farnell International Instruments Ltd.,
Sandbeck Way ,Wetherby West Yorkshire LS22 4DH

Tel 0937 63541 Telex 557294 Farist G

WW — 112 FOR FURTHER DETAILS
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Godespeed Electronics

X 23, 1! R, PORTSMOUTH, HANTS, PO3 5B.

8 DIGIT 0. |" LED DISFLAV mulllplexed common cathode. 99p each DIGITAL ALARM
CLOCK MODULE with O 7* display, with data £5.99 each. 4 DIGIT CLOCK LCD 0.5" digns.
supplied with data, £4.99 each. MM53 16 digital alarm clock chip. with data £2.29 each. REJECT
CALCULATORS, untested. but good value for spares. £2.50 each. LED WRISTWATCN 1c
Mostek MK5030. with data 95p each. LED WRISTWATCH DISPLAY type DISS01 0 1 digits
With data 95p each SUPER SAVER purchase an MK5030 and 8 015501 for only £1.50 the pair.
NOTE the MK5030 and DIS501 are housed in 8 ‘legless flatpack’ style package and require some
tairly fine soldering. 20 KEY KEYBOARDS calculator keyboards. 2 for 89p (not for use with
NORTECA 204 calc chip). 4 DIGIT 0.8" LED DISPLAY common cathode with da1a £3.75 each.
DIGITAL MULTIMETER CHIP MM 5330 IC to build 8 4% digit multimeter, with data £3.49 each.
SUPER QUALITY JACK SOCKETS % (6 35mm) jack sockets. mono 23p each. stereo 25p each
SLIDE POT KNOBS, please siate colour required. 11p each ROTARY VOLUME CONTROL
KNOBS, nice style. 18mm diam, black with coloured cap Please state colour required 18p each. 10
LED DISPLAYS, untested material. 0 1 digns, common cathode, 95p. 6§ DIGIT 0.1 LED
DISPLAY multiplexed, common cathode. 99p. 558 TIMER IC with data and apphcations booklet,
23p. POLARIZING FILM, max 19" wide, any length. only 2p per sqnch Any size cut SLIDER
SWITCHES 2 pole, change over, 15p each PUSH BUTTON SWITCHES, spring loaded
{momentary) with one n o. contact 14p each CALCULATOR CHIP, Nortec 4204, 4 tunction and
constant, with data. 80p. 2102 MEM ORIES, dynamic memones for your micros, with data, 95p
each WRISTWATCH LCD, supplied with polanzers and data sheet, 99p each

NEW CATALOGUE AVAILABLE FROM JANUARY. SEND S.A.E. FOR YOUR FREE COPY
POST AND PACKING PLEASE ADD 35p (OVERSEAS ORDERS ADD 90p)
V A T ADD 15% TO THE TOTAL OF GOODS AND P&P
= FULL SATISFACTION GUARANTEE ON ALL ITEMS

WW — 113 FOR FURTHER DETAILS

7~ PROBABLY THE MOST INEXPENSIVE

Q1-ao7 3719

QUALITY SIGNAL GENERATOR
AVAILABLE TODAY

Audio Range: 10Hz-100Khz, in
four switched ranges.

Distortion

Extremely low.

(.0015% typical, @ 1Khz).
Output

1vinto 6000, with

Fixed and Variable Atten.

Sine and Square Wave.

Based on a Linsley Hood design.  Taxextra £5.40
Battery or Mains. P&P £2.00

TELERADIO ELECTRONICS

325 FORE STREET, EDMONTON, LONDON N9 OPE
Closed Thursdays SAE for Ilsty

£36.00 oy,

WW—076 FOR FURTHER DETAILS

ELECTRONIC VALVES
WANTED

Al Types Receiving, Transmitting, Industrial

PL504 - PLB0O2 — PCL805 — CV131 — CV136 —
Cv138 — CV329 — Cv345 — Cv450 — 805 —
807 — 813 — 2K25, Etc.

Phone/write to:

PYPE HAYES RADIO LTD.
606 Kingsbury Road
Birmingham B24 9PJ

021-373 4942

OHIO SCIENTIFIC Superboard M. Fully built 50Hz  gATTERY ELIMINATORS 3.way type 6/7V/9v

model for Briush tv sets, casselie interface, uses your
tv as a vdu, tull keyboard. BK basic, 4K ram. We are
1he only pooplo who include a free power supply and
modulator kit in our price of E188 + 15% VAT post

ree,

SINCLAIR PRODUCTS New 10MHMz scope £145.
ptm200 £51.95, case £3.40, sdapatos £4.03.
cannector kit £11.27. Microvision tv £91, adaptor
£6.88. pdm35 £34.23, adaptor £4.03, case £3.40.
dm3560 £76.70, dm450 £102.17, dm235 £55.55.
rechargeable batts £7 99. adapator £4.03, case £9
enterprise prog calculator + sccessones £19.95.
COMPUTER GAMES chess champion 6 £49.95,
chess chailenger 7 £84. Philips G7000 home
computer £149, Videopaks £12.95. Atan video-
computer £147. cartridges £14.85.
COMPONENTS 184148 0.9p. 104002 3.1p.
741 18p. bc182, bei84, bc212, bec214, bec 548
5.5p resistors W 5% €12 10R 1o 10M 1p..0.8p
for 50+ of one value. 18V electrolytcs .5, 1, 2, 5
10, 22m! 5p, 100mf 6p, 1000mt 10p. 1 Ib FeC1
£1 30. dalo pen B4p. 40 sq ins pcb 45p. polystyrene
capacitors €12 63V 10 10 1000pf 3p, 1n2 10 10n
4p. ceramic capacitors 50V E6 22pf to 47n 2p.
zeners 400mW E24 2v7 1o 33v Tp.

TV GAMES AY-3-8500 + kit £7.26. ritlo kit £5.27.
AY-3-8600 + kit £17.28. swunt cycle chip + kit
£18.66. AY-3-8603 chip £13.63.
TRANSFORMERS 6-0-6V, 1%a £2.60. 9-0-9Vv
75ma 76p, 1a £2.22, 2a £3.94 12.0-12V 100ma
92p, 1s £2.80.

IC AUD10 AMPS with pcb. JC12 6W £2.08.JC20
TOW £3.14.

300ma £3.14. 100ma radio type with press-studs 9v
£3.57. 9+ 9v £4.79. carconvertor 12vinput. output
4% /6/7%/9v B00ma £2.66.

BATTERY ELIMINATOR KITS 100ma radio types
with press-studs 4%iv £1.49, 8v £1.49, 9v £1.49,
4%+ 4%y £1,92. 6+6v £1.92, 9+9v £1.92.
stabilized B-way types 3/4%/6/7%/9/12/15/
18v 100ma £€2.50. 1Amp £5.30. stabilized power
fots 2.18v 100ma £2.98, 1-30v 1A £6.20. 1.30v
2A £11.24. 12vcar convertor 6/7V:/9v 1A £1.35.

T-DEC AND CSC BREADBOARDS s-dec £3.79,
tdec £4.59, u-decs £4.69, u-decb £7.16, expdib
E2.864. exp300 £6.61. exp350 £3.62, eap3256
£1.84,

BI-PAK AUDIO MODULES s450 £25.06. AL60
£5.06. pal00 £17.33. spm80 £4.74. bm80O
£6.08. sterec 30 £21.57. AL3OA £4. 08 pal2
£8.38. ps12 £1.58. maB0 £38.27

SWANLEY ELECTRONICS
Dept WW, 32 G:Id.'sl Rd., Swanley

Post 30p extra. prices include VAT unless
stated. Official and overseas orders wel-
come. Lists 24p post free. Mail order only.

AIR — MARINE — COMMERCIAL
VHF/UHF MONITOR RECEIVER

\
(G’a ~
%e’b A\~
/\\,\
~\ -

Frequency Range: 66-88, 118-136, 144-174,
450-512 MHz
Sensitivity: Better than 0.8,V for 10 dB

Send for details.

VHF FM MOBILE
2 WAY RADIO

cr210 NEW c1210

@ 10 watts RF power
@® Upto 12 channels
@® Home Office Approved

Export enquiries welcome

@® Made by us in the UK
@® Modular construction

@® Small physical size

_LO M-7E_K (MIDS) Ltd

Reg office

506 Alum Rock Road, Birmingham B8 3HX
Tel: 021-326 6343 Telex 339938

WW — 097 FOR FURTHER DETAILS
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Great] 980 Sale

SUPER SOUND SAVING!
DINDY LOW NOISE CASSETTES

10 €30 15 mn per side”

10 C46 23 min per side {LP)
10 C80 45 mn per sde

10 €120 60 min per side

ALL REDUCED!
CAPACITOR PAKS

18 electrotytics 4.7uf-10ut
18 elecvolytics 10uf-100uf
18 electrolytics 100uA-680uf
ALL 3 st SPECIAL PRICE of £1.30
24 cerarmic caps 22p#-82
24 ceramic caps.
24 ceramxc caps
24 ceramic caps 4700pf-0 04 7pt
ALL 4 st SPECIAL PRICE of £1.80

RESISTOR PAKS

60 Yw resistors  1000hm-8200hm
60 Yw resistors  1K-8.2K
60 %w resistors  10K-82K
60 %w résistors  100K-820K
ALL 4 at SPECIAL PRICE of £1.50
40 Yw resistors  1000hm-820chm
40 Yew resistors  1K-8 2K
40 Yew resistors  10K-82K
40 Y.w resistors  100K-820K
ALL 4 #t SPECIAL PRICE of £1.80

IC SOCKET PAKS F.E.T.s
8 pin 2N3819 £0.17
14 pin 2N5458 £0.18
16 pin 2N4220 £0.28
18 pin 2N4860 £0.25

220 (PROGRAMMABLE
24 pin UNIJUNCTION)

28 pm
2N§027 £0.25

40 pi
ALL at onu £1.00 EACH . BRYS6 £0.25

VOLTAGE REGULATORS

Positive Cass T0220

uA 7905
uA7912
uA7915
uA7918
uA7924

Negative
uA7805

uA7812

uA7815

uA7818

uA7824

uA723 14 pin DIL §
LM309K T03 £1.10

OPTOELECTRONICS
DISPLA

Price each

Price each

Price each {dual}

1610 707 LED display
1511 747 LED Oisplay
1512 727 LED Display

L.E.D.s

.125 LED Diffused

-2 LED Diffused

125 LED Bright

.2 LED Bright

.125 LEO Diftused

.2 LED Ditfused

.125 LED DiHfused

.2 LED Diftused

.2 LED Bright YELLOW
.2 LED Clear illuminating RED
.125 LED Clear illurminating RED

Price each

2nd QUALITY L.E.D. PAKS
‘assorted colours & size £0.65
125 RED £0.50
2 RED £0.50

L.E.D. CLIPS

L1258 125 5 tor £0.10
o S tor £0.12

infra RED emnter — Fairchild FP 100 £0.25
Photo Detector MEL11 + Data £1.00
NORP12 Cad Cell £0.46
4 ITT 5870 ST Nixie Tubes £1.00

Texas NPN silican transistors 25503 = BC108 10-18
metal can — pertect & coded
50 off £2.50 — 100 off £4.00 — 1,000 off £35.00

SPECIAL OFFER
12v Electric Drl) 7.500 RPM tor all your PCB dulllng
complete with 2dnlls 1 & 15 £5.5

SUPER DUPER COMPONENT BOX
Min. 3 ibs in weight consisting of a fantastic assortment of
Electronic Components — Pots, Resistors. Condensors, Switches,

Relays
Board-S:

$J4100

ductors, wire, etc. etc. etc
“This is a large box and is sent separate 10 your order”
$140 £2.50 including p&p

CALCULATOR CHIP

GOM2-C500 24 pin MOS £0.50

IC INSERTION/EXTRACTION TOOL

£0.35 sach

BI-KITS AUDIOMODULES
AT
PRE-INCREASE PRI

AL10 3 watt Audic Amphitier Module 22.32v supply  £2.
AL20 5 watt Audio Amplifier Module 22- 3Zv supply €3.25
AL30A 7-10 watt Audio Amphifier Module 22-32v supply

.79
ALBO

ALBO 35 wait Audio Ampl-hev Module 40-60v supply £7 34
AL120 50 watt Audia Amplitier Module 50-70v supply .
£11.95

AL250 125 watt Audio Amplifier Module 50-80v supply

STEREQ PRE-AMPLIFIER

PA12 Supply voltage 22-32 voits nput sensitivity 300my
suit. AL10/AL20/AL30 £2.78
Supply voltage 24-36 volts inputs: Tape. Tuner, Mag
f P.U.. suit' ALBO/ALBO £16.05
PS200 Supply voitage 35-70 volts inputs: Tape, Tuner, Mag
U., sun: ALBO/AL120/AL250 £16.59

MONO PRE-AMPLIFIERS

MM100 Supply voltage 40-65 volts inputs: Mag. P.U
Microphone. Max. output 500mv £11.30

Supply voltage 40-65 volts inputs: 2 Guitars,
Microphones. Max. output 500mv £11.30

POWER SUPPLIES
24v Supply suit 2 x ALTO. 2 x AL20. 2 X A

PA12/5.450

33v Stabilised supply — suit 2 X ALBO. PA‘OO lo 15
watts

45v Stabilsed supply = suit 2 X AL60. PA'OO lo 25
watts £5.80

55v Stabihsed supply — suit 2 X AL80, PA200 £5.80

65v Stabilised supply — suit 2 X AL120, PA200 1 x
AL250. PA200

$G30 15-0-15 Stabihised power supply for 2 X GE‘OOMKII

PA100

MM 100G

SPMB0
SPM120/46

SPM120/55
SPM120/65

MPA30 Stereo Magnetic Cartridge Pre-Amphfier — input 3.5mv
Output 100mv £2.98
$.450 Stereo FM Tuner supply voltage 20-30v — Varicap
tuned £23.24
Complete 7 watt per Channel Stereo Amplifier Board —
includes amps, pre-amp, power supply. front panel,
knobs etc — requires 2050 Transformer £19.18
BP124 6 watt 12 volt max. — Siren Alarm Module £3.50
GE100MK11 10 channel mono-graphic equaliser complete wnh
shiders and knobs £23.0
Vanable regulated stabihsed power supply 2- 30 volls
2 amps 7.60
Consists — 1 capacitor & 4 diodes for conslrucnng
unstabiised power supply for AL250 to 125 watts
3.7

TRANSFORMERS

1.7 amp 35v sut SPM80 €5.40P&P £1.21
2 amp 55v £6.35 P&AP £1.47
750mA 17v suit PS12 £3.20
1.5 amp 0-46v-55v suin SPM|20145 SPm120/65v
5.20 P&P £1.21

2amp 0-55v-65v suit SPM120/55, SPM!?OI 65v
£6.80 P&P £1.47
1 amp 0-20v suit Stereo 30 £3.25 P&P £0.75
150mA 15-0-15v suit SG30 €1.77

AGCESSORIES
139 Teak Cabinet suit Stereo 30, 520 X mm

£5.45

140 Teak Cabinet suit STA15 425 X 290 X 95mm £7.50

FP100 Front Panel tor PA100 & PA200 £1.80
BP100 Back Panel for PA100 & PA200 €1

GE100FP Front Panel for one GE 100MKII £1.78

2240 Kit of. parts mcluding Teak Cabinet. chassis, sockets,

knobs 1o build 16 watt stereo amplifier £19.95

STEREO 30

VPS30
PS250

IN4148
INAOO1
INA0O2
IN4OO3

Type Type
SL414A 75 TBAB10
SN76013N TBAB20O
SN76023N uA703
uA709C
uA710
uA711
741P
TAAB61
TAAG61B

TBABOO
Send your orders to:

SPECIAL OFFER

COMPONENT PAKS

Ouanﬁlv
00 Resistors mined values
200 Carbon resistor s %-% watt preformed
100 % watt resistors mixed values
60 % watt resistors mixed values
50 1-2 watt resistors mixed pot values
60 Precision resistors 1-2 tol. mmed
30 5-10 watt wirewound resistors mixed
150 Capacitors mined types & vailues
60 Electrolytics all sorts mixed
50 Polyester / polystyrena capacitors mixed
50 €280 type capacitors mixed
40 High quality electrolytics 100.4 70mf
40 Low volts electrolytics mixed up to 10v
'20 Electrolytcs ransistor types mixed
Large groc chps 25A rated
Large 7% “Mains Neon Tester’ screwdriver
Small pocket size "Mains Neon Tester’
Siemens 220v AC Relay DPDT contacts 10amp ralmg
— housed in plastic case 00
Black PVC tape (%) 15mmX25m — strong lspe 101
electrical & household use
0.35 per roll 1.50 S rolls
100 Silicon NPN transistors all perfect & coded — mixed
types with data & equivalent sheet 2.50
100 Silicon PNP transistors all perfect & coded — mixed
types and cases data and equivalent 2.50
50 Assorted pieces of SCR's diodes & rectiliers incl stud
types all perfect — no rejects fully coded - data mncl.

L, 000000000000 000"
mmummoommmmmu\mmmm‘
NNOOOOOCO0OO0C00000

20 TTL 74 series gates — assorted 7401 — 7460  1.00
PC Board — mixed bundle PCB fibreglass paper smgle &
double sided — super valuel
sq. ins. (approx) copper clad paper board
sg. ins, (approx) copper clad fibre glass
Dual gang carbon pots log & lin mixed values
Assorted shider knobs — chrome/black
Switchbank § way incl silver knobs
Mammoth IC Pack: approx 200 200pcs assorted
fall-out integrated circuits including loglc 74 sefies,
linear-audio and OTL many coded devices but some
unmarked — you to identify 1.00
SJ54 20 Slider pots mixed values & sizes
$456 6 100K lin 40mm slider pots
SJ67 100K tog 40mm slider pots
$.58 1K lin 40mm shder pots
5K log 60mm single
100K log 60mm single
15mm chrome knobs standard push fit 0.50
Instrument knob — black winged {29 Xx20mm) wnh
pointer Ya*" standard screw fit 15
Instrument knob — black /silver aluminium lop
{17x15mm) %"’ standard screw fit 0.12
METAL CASE DUAL SLIDER POTS: 46mm travel
10K log 0.25 each
100K in 0.25 sach
Chrome slider knobs to fit 0.10 sach
ZTX300 type transistor NPN pre-formed for P/c Board
colour coded blue — all perfect 1.00
ZTX500 type transistor PNP pre-tormed for P /c Board
colour coded white — all perfect 1.00
BC|07 NPN 1o 108 case perfect transistors code

C1359
BC|77 PNP TO106 case perfect (ransistors code
1395

ZN3055 silicon power NPN transistors TO3 1 00
TO64 SCRs 5 amp assorted 50v-400v all coded 1.00
Way nibbon cable — colour coded individually PVC
msulated solid tinned copper conduction 0.2 metre
FM coax cable — plain copper conduction cellular
polythene insulated snd plain copper braided PVC
sheath — impedance 75 ohms 0.10 metre
Board containing 2% 5 pin DiN sockets 180 02-2 pin
DIN toudspeaker sockets 0.30
pin DIN 180 chassis/normal socket incl.
switch
5 Germ. OCP71 type photo transistors
10 BD131 NPN vansistars low Hie rejects
6 PNP Darlington Power Transistors TO-126
5 PNP TO-3 germ. Power Transistors at VLTS 10- ZOCVCB

20 Asst. heatsinks TO1/5/18/92
2 Post Office relays

20 Mued values 400mW zener diodes 3-10v

20 Mixed values 400mW zener diodes 11-33v

10 Muxed values 1W zener diodes 3-10v

10 Mixed values 1W zener diodes 11-33v .
8 Siicon Bridge Rectifiers up to 4Amp 200v + Data

1.5

1 Battery hoider to take 6 XHP7's

5 Assorted fernte rods

2 Tuning gangs MW/LW

0 Meters asst. colours single strand wire

0 Reed switches

3 Micro switches
16 Assorted pots

1 Pack assoried hardware

5 Main slider switches assorted

1 Pack assorted tag stnps

S Assorted control knobs

3 Rotary wave change switches

Aelay 6-24v

25 Assorted fuses 100mA.5A
An assortment PVC sleeving markers
25 Pre-sets assorted types and values
30 meters siranded wire mixed colours

PAK PO BOX 6 WARE HERTS.

SHOP AT: 3 BALDOCK ST. WARE HERTS.

TERMS: CASH WITH ORDER, SAME DAY DESPATCH, ACCESS.
BARCLAYCARD ALSO ACCEPTED. TEL: (0920) 3182. GIRO 388 7006
ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING

‘APPX. COUNT BY WEIGHT
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Assemble I -
- it in an evenmg! :“
MECHANISM MECHANISM & CASE LARGE ILLUMINATED.
WITH ALARM Inc.assembly instructions NUMERALS

B
P | useo nBRAUN

Ju 0 DIGITAL CLOCKS
THREE FOR £13.50 MECHANISMS 10 FOR £39. 100 FOR £300

@ AC MAINS HALF PRICE OFFER
@ SIZE6%s x2% x2Y
Your receipt is a 2-year -
guarantee
HENRY’S RADIO EXPORT ‘ -y = &1l

404 EDGWARE ROAD, fies | e WP DELIVERY
LONDON W2 1ED  01.723 1066 #\W; Faom srock|
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. ORGAN and PIANO
KEYBOARDS

Price
inc. VAT P&P

4-Octave CC ... ... ... .. £32.20 £2.75
5-Octave C-C . ... .. ... .. . £34.50 £2.75
5-Octave F-F . ... .. .. .. ... £34.50 £2.75
6-OctaveC-C ... .. ... ... .. £36.80 £3.00

DALSTON ELECTRONICS
40a Dalston Lane, Dalston Junction
London, E8 2AZ Tel: 01-249 5624

i / Ce, , >
ADV 030 ADV 025 i
Model No. ADV 030 ADV 025
Output Current 5 Amp 10 Amp
Output Volts 2-30 DC 0-25 DC

Input Volts 115-230-250 A/C 115-230-250 A/C
Tolerated Mains

Variation 15% 15%

Ripple On Load .05% .05%

Load Regulation
Better Than 5% 5%

Both Models. internal Fold Back. Overload.
Thermal and short circuit Protected.
Both Models. 2 years

Protection
Guarantee

Dimensions 177 mm
335 mm including

294 mm handles

SOUTHERN EI.EGTRONIGS

Height. 130 M/M mm
Width. 250 M/M mm
Depth. 170 M/M mm

TEL. THANET (0843) 57888
WW — 095 FOR FURTHER DETAILS

RADIO SHACK LTD for > IIIA

TR-7 Transceiver

Ham Bands with 1.5-30 MHz receive with built-in 150 MHz
frequency counter plus option,of 0-1.5 MHz receive and/ ot any
transceiving application 1.8-30 MHz.

RADIO SHACK LTD

For Communications equipment including Trio products and
Trio testgear.

We are situated just around the corner from West Hampstead Underground Statior
(Bakerico line). A few minutes’ walk away is West Hampstead Midland Region
station and West End Lane on the Broad Street Line. We are on the following Bus
routes: 28, 59, 159, Hours of opening are 9.5 Monday to Friday. Closed for Lunch
1-2. Saturday we are open 9-12.30 only. World wide exports.

DRAKE * SALES * SERVICE

RADIO SHACK LTD

188 BROADHURST GARDENS, LONDON NW6 3AY
Giro Account No. §88 7151, Telephone: 01.624 7¥74
Cables: Radio Shack, London, NW6, Telex: 23718

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 world-wide and have an
excellent spares service backed by a strong technical team.

Full training courses are individually tailored to customers’
requirements.

For full details of our service contact Neil Jupp

FAIRCREST ENGINEERING LTD.

Willis Road, Croydon, CRO2XX:
01-684 1422, 01-689 8741

WW — 055 FOR FURTHER DETAILS

WW — 103 FOR FURTHER DETAILS

MAIL ORDER PROTECTION

SCHEME
(Limited Liability)
H you order trom mail order advertisers in this ne. except tor classitied adver and pay by

post In advance of delivery, Wireless World will consider you tor compensaion it the adveriiser should
become insolvent or bankrupt. provided

1. You have nat received the gaods or had your money relurned: and

2. You write 1o the publisher of Wireless World explaining the position not earher than 28 days from the
day you sent your order and not laier than 2 moaths from that day.

Please do not wait until the fast mement to inform us. Whan you writa. we will tell you how to make your
claim and what evidence of payment ig required.

We guarantee fo mest claims from readers made in accordance with the above procedure as 3oon as
possitie after the advertiser has been declared bankrupt or insolvent up 1o a limi of £3.550
per annum for any one advertiser so atected and up to £10.000 per annum in respect of all insalvent
advertisers. Claims may be pald for higher amounts. or when the above procedure has not been complied
with. at ihe discretion of Wireless World: bul we do nat quarantes to do 3o In view of the need fo set some
limit to this commitment and to learn quickly of readers’ difliculties.

This guaranies covers only advance payments sent in direct response to an advertisement in this
magazine |noL for example. payments made in response [o catalogues. etc.. raceived as a resutt of
answerlng such adver Personal adverti are exclud

SN AUSENSENEEEEUEOENS NN NN NNNENEREES OB SEEANEREERBRED
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U.K. RETURN OF POST MAIL ORDER SERVICE,

ALSO WURLDWIDE EXPORT SERVICE

BSR DE LUXE AUTOCHANGER

Plays 12", 10" or 7" records,
Auto or Manual. A high quality
unit backed by BSR reliability.
Stereo Ceramic Cartridge. AC
200/250V. Size 13%-11%in.
3 speeds. Above motor board
3%in. Below motor board 2 %in.
with Ceramic Stereo cartridge.

£20 rost £1.60

"HEAVY METAL PLINTHS

Cut out for most BSR or Garrard decks. Post £1.60
Silver grey finish.

Model “B** Size 16 x 13% x 3in. £4.50
Tinted Cover for Model “'B** £5.00

TINTED PLASTIC COVERS

Sizes: 14% X 12% X 4%in.or 14% X 12% X 3in. £3.50.
16% X 13% X 4in. £4. 18 X 13% X 4in. £6.
17% % 9% X 3%in. £2. 18 X 12% X 3in. £6.
18 X 13% X 3¥in with standup hinges £7.

142 X 14% X 2'%in. Rosewood sides £4.
ldeal for record decks, tape decks, etc.

Post £1.60

MAINS OPERATED SOLID STATE

AM/FM STEREO TUNER

200/240V AC Mains.
F.M./A.M. Stereo Tuner.
Covering MW_, A M. 540-
1605KHz.

V.H.F., F.M. 88-108MHz.
Ferrite rod aerial for M.W.
Full AFC and AGC on A.M.
and F.M. Stereo Beacon
indicator. Built-in Pre-amps
with variable output adjust-
able by pre-set
control. Max. o/p Voltage 600mV R.M.S. into 20K. Simulated
 Teak finish cabinet. Will match almost any amplifier. Size 8%in
wide, 4in. high x 9%in. deep approx

Only . ' ‘ £28 Post £1.60

BSR SINGLE PLAYER

BSR P182 3 speeds flared
aluminium turntable 'S shape
arm, cueing device, ceramic
cartridge £24 Post £1.60.

BSR MP60/P128 Stereo Cer-
amic, balanced arm, cueing de-
vice. Bias compensator £26.
Magnetic £5 extra.

- BSR TWO-SPEED BUDGET MODEL £15

GARRARD AUTO
CHANGER CC10A

3-speed stereo cartridge.
Plays all size records. 7in turntable

£6.95 rosi£1.60

BSR P163 BELT DRIVE QUALITY DECK
Manual or automatic play. Two speeds.
Precision balanced arm. Slide

in head, cueing device.

Bargain price

£30 rost£1.60

Suitable magnetic cartridge £6.50.

ELAG HI-FI SPEAKER ,/\
8in. TWIN GONE

Large ceramic magnet. 50-16,000 ¢/s.
Bass resonance 40 ¢/s.

8 ohm impedance.
10wats. AMS.  £5.95 post 75p\¢
£7.95 Post 75p

20 watt woofer
- bass unit only

‘LOW VOLTAGE POWER PACK for MODELS
Ready made. Famous make. Will supply 10 valts D.C. at
400mA. With terminals and mains lead. .£2_.75 post 50p-

POTENTIOMETERS 80 Ohm Coax

With spindles

5kQ to 2MQ). LOG or LIN.
L/S 35p. DP 80p.

Stereo L/S 85p. DP £9.
Edge Pot 5K. SP 45p.
Sliders Mono 65p. Stereo
85p.

FRINGE Low L0SS 19 ya.

PLUGS 20p. SOCKETS 25p.
LINE SOCKETS 45p.
OUTLET BOXES 85p.
300 ohm FEEDER 5p yd.

RCS SOUND TO LIGHT KIT Mk. 2 _
£18

Kit of parts to build a 3 channel sound to light unit
1.000 watts per channel. Suitable for home or disco.

Easy 10 build. Full instructions supplied. Cabinet Post 50p.
£4.50 extra. Will operate from 200MV to 100 watt signal
““MINOR’’ 10 watt AMPLIFIER KIT £12.50
This kit is suitable lor record players, guitars, tape playback,
electronic instruments or small PA systems. Two versions
available: Mono. £12.50; Stereo. £20. Post 45p. Specification
10W per channel; input 100mV; size 972 x 3 x 2in. approx. SAE

details. Full instructions supplied. AC mains powered.
Input can be modified to suit guitar.

RCS STEREO PRE-AMP KIT. All parts to build this pre-amp.
Inputs for high, medium or low imp per channel, with volume
control and PC Board £2.95

Can be ganged to make multi-way stereo mixers Post 35p

MAINS TRANSFORMERS ALL POST 75p.
£3.45

EMI 13" x 8in. LOUDSPEAKERS |

With tweeter and
crossover. 10 watt.
3 or 8 ohm.

£9.95

Post 75p

With tweeter and crossover.
8 ohm. 15 watts,

£10.95

Post 75p

Bass woofer only
15 ohm. 20 watt.

£10.95

Suitable Bookshelf Cabinet
Teak finish. For EM] 13 x 8 speakers.
Size 16 x 11 x 8 inches approximately.

Post 75p

£9.50

Post £1.60

250-0-250V 70mA. 6.5V.2A . 3.4
250-0-250V 80mA, 6.3V 3.5A, 6 3V 1A £4.60
350-0-300V 100mA, 6.3V 3.5 ai £5.80
300-0-300V 120mA, 2X6.3V ZAC T8V 2A £8.50
220V 45mA, 6.3V 2A o £2.50
HEATER TRANSFORMER. 6.3V %2 amp £2.00 3 amp 3 £2.20
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs available
2amp,. 3.4,5,6.8,9, 10,12, 15,18, 25and 30V ... .. £6.00
1amp. 6.8. 10, 12, 16, 18, 20, 24, 30, 36, 40, 48. 60 £6.00
2amp. 6.8.10, 12, 16, 18. 20, 24, 30. 36, 40. 48, 60 £9.50
3amp. 6. 8. 10. 12. 16, 18, 2Q. 24, 30. 36. 40. 48, 60 £12.50
5amp. 6, 8, 10, 12, 16, 18, 20. 24, 30. 36, 40, 48, 60 £16.00
066
12v, 100mA £1.30
12V, 750mA £1.75
10-0-10V 2amp . £3.00
30V 5ampand 17V.0- 'I7V
. £4.00

0. 5, B, |0, |6V. Ya imp £2.50
9v.3amp .. €3.50
25-0-25V 2 amp £4.50
30V. 2 amp £3.60
30V, 1% amp £3.30
16-0-15V, 2 amp - €3.75
20V, 40V. 60V. 1 amp £4.00.
12V, 3amp . £3.50
10V, 30V, 40V, 2 amp £3.50
40V, 2 amp £3.80
20V, ¥ amp o £3.00
20V-0-20V. 1 amp £3.50
30V-0-30V, 2 amp £8.00
20f 18V, 6 amp, each . £11.00
12-0-12V, 2 amp £3.50
V., % amp . €1.50
AUTO YRANSFORMERS 1 15v 1o 230V or 130v 011 5v 150w £7.00

260W...... 8.00 O0W...... ..€10.00
FULL WAVE BRIDGE CHARGER RECTIFIERS
6 or 12V outputs. 2 amp....75p. 4 amp.....£1.60
CHARGER TRANSFORMERS: 3 amp..£4.00..4 amp..£6.50
12V. 1% amp Haif Wave Selenium Rectifier 25p
g:g: Kcs?zng e
.TEAK VENEERED
CABINET
11Xx8% X 7in

5010 14,000 ¢ps.
15 watts 8 ohm

£20 pair rosi £2

VTNE “INSTANT BULK TAPE ERASER
Suitable for cassettes, and all sizes of tape
reels. AC mains 200/ 250V. Leaflet SAE.

Will also demagnaetise small tools
Head Demagnetiser only £5.00. Post 50p

£7.50

RELAYS. 12V DC 95p. 6V DC 85p. 240V AC 95p.

BLANK ALUMINIUM CHASSIS. 6 x 4—96p; B x 6—
£1.40; 10x 7—£1.55; 12x8—£1.70; 14 x 9—£1.90; 16 x
6—£1.85; 16 x 10—£2.20. ANGLE ALL. 6 x % x %in—20p.
ALUMINIUM PANELS. 6 x 4—24p; 8 x 6—38p; 14 x

3-40p; 10 x 7—54p; 12 x 8—70p;

12 x 5—44p; 16 x

6—70p; 14x9—94p; 12x 12—£1; 16 x 10—£1.16.
PLASTIC AND ALI BOXES IN STOCK. MANY SIZES
VARICAP FM TUNER HEAD with circuit & connections.
Some technical knowledge required £4.95.

TAG STRIP 28-way 12p.

TAPE OSCILLATOR COIL. Valve type, 35p.

BRIDGE RECTIFIER 200V PV ¥2 amp 50p. 8 amp £2.50.
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT 50p.
MANY OTHER TOGGLES IN STOCK. Please snquire.
PICK-UP CARTRIDGES ACOS, GP91 £2.00. GP94 £2.50.
SONOTONE 9TAHC Diamond £3.75. V100 Magnetic £6.50.

RESISTORS. 100 to 10M.

YW,

MW, TW, 20% 1p; 2W

10p.
HIGH STABILITY. %W 2% 10 ohms to 1 meg. sp
Dinto §%. Preferred values. 10 ohms to 10 meg

LOW VOLTAGE ELECTROLYTICS

1,2, 4,5,8, 16, 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.

2000mF 6V 26p; 25V 42p; 40V 60p; 1200mF 76V 80p.

2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.

4500mF 64V £2. 4700mF 63V £1.20. 2700mF/76V £1.

5000mF 35V 85p. 5600mF/ 76V £1.75

HIGH VOLTAGE ELECTROLYTICS

8/350V 22p 8+8/450V 50p 50+50/300V 50p

16/350V 30p 8+ 16/450V §0p 32+32/450V 75p
32/500V 75p 16+ 16/450V §0p 100+100/275V 65p

50/500V £1.20 32+32/350V 50p 150+200/275V 70p

MANY OTHER ELECTROLYTICS IN STOCK

SHORT WAVE 100pf air spaced gangable tuner, 95p.
TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p.
CERAMIC, 1pF 1o 0.0 1mF, 5p. Silver Mica 2 to 5000pF, 5p.
PAPER 350V-0.1 7p; 0.5 13p; 1mF 150V 20p; 2mF 150V
20p; 500V-0.001 10 0.05 12p; 0.1 15p; 0.25 25p; 0.47 35p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB-MIN MICRO SWITCH, 25p. Single pole change over.
TWIN GANG, 385 + 385pF 80p; 500pF slow motion 75p.
365 + 365 + 25 + 25pF, Slow motion drive 85p. 120pF 50p.
TRANSISTOR TWIN GANG, 50p.

NEON PANEL INDICATORS 250V. Amber or red 30p.
ILLUMINATED ROCKER SWITCH. single pole. Red 65p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt 15p
CASSETTE MOTOR. 6 volt £1.00

CASSETTE MECHANISM. Mono heads, no motor £3.00

“VALVES' special offer subject to being unsold £1 ea. Post Free

6AMG 12K7GT PCFB2 PLB4 EBFBO  EFBO
6K8G 35L6GT PCF86 PY33 ECCB3 EMB4
6Q7G 954 PCLB2 PYBO ECC84  EMS8S
6V6G 30PLY PCLB4 PY82 ECF80 EMB7
12Q7GT 35Z4GT PL81 PY83 ECLBO EYS51
12KBM PCC84  PLB2 EB91 ECLB2 EY86
25Y5G PCC89 PLB3 EBC81 EF41 EZ24D

109

BAKER LOUDSPEAKERS

X
SPECIAL PRICES” Post £1.50 ea.
MODEL SIZE OHMS POWER TYPE OUR
N WATTS PRICE
MAJOR 12 a816 30  H-H  £12
DELUXEMKN 12 816 15  H-A €14
SUPERB 12 816 30  HLH €22
AUDITORIUM 12 816 45  HL-R €20
AUDITORIUM 15 816 60  HIFl  £30
GROUP 35 12 4816 40 PA €12
GROUP 45 12 4816 45 PA £15
GROUP 50 12 4816 60  PA €20
GROUP 50 15 816 15 PA £30
GROUP 75 12 ag16 75  PA £24
GROUP 100 12 816 100 PA £29
GROUP 100 15 816 100  PA £35
DISCO 100 12 816 100  DISCO €29
DISCO 100 15 816 100  DISCO €35
BAKER
50 WATT
AMPLIFIER

£63 post £1.60

Ideal for Halls/PA systems, Discos and Groups. Two inputs.
Mixer, Volume Controls, Master Bass, Treble and Gain Controls.
50 watts r.m.s. Three loudspeaker outlets 4, 8, 16 ohms.

BAKER 150 WATT MIXER/
AMPLIFIER baker .

Professional 4 inputs with ge=— """
volume controls. Will mix [
mics, decks, musical instru-
ments, etc.

£85 post £1.60

FAMOUS LOUDSPEAKERS
“SPECIAL PRICES"’ Post £1.50 ea.

D OO Ow ' wa

Slave version available £69

MAKE MODEL SIZE WATTS OHMS DUR
POWER PRICE
SEAS TWEETER 4in 50 ] £7.50
round
GOODMANS TWEETER 3%in 25 8 £4.00
uare
AUDAX TWEETER 3%in 60 L} £10.50
uare

SEAS MIO-RANGE  4in 50 8 7.

SEAS MD-RANGE  Sin 80 8 £10.50

SEAS MID-RANGE 4'zin 100 8 £12.50

GOODMANS FULL-RANGE B8in 20 8 £5.50

SEAS WOOFER 8in 30 8 £14.00

MOSCow GENERAL 10in 30 8 £10.50

MCKENZIE  DISCO- 15in 150 8+16 £56.00
GROUP

CELESTION  DISCO- 18in 100 8+16 £59.00
GROUP

CELESTION  DISCO- 18in 200 8+16 £69.00
GROUP

TEAK VENEERED HI-FI SPEAKER CABINETS
For 13x8in. or 8in. speaker £9.50 Post £1
For 6%in. speaker and tweeter £8.50 Post 76p
Many other cabinets in stock. Phone your requirements.
SPEAKER COVERING MATERIALS. Samples Large S A.E.
LOUDSPEAKER CABINET WADDING 18in wide 20p ft.

GOODMANS TWIN AXIOM B8 inch dual cone loudspeaker. 8
ohm. 15 watt hi-fi unit £10.50.

CROSSOVERS. TWO-WAY 3000 c/s 3 or B or 15 ohm
£1.90. 3-way 950 cps/3000 cps, £2.20.
LOUDSPEAKERS PM 3 ohm 7xdin. £1.50; 6%in.,
8x5in., £1.90; 8in., £2.50.

SPECIAL OFFER: 64 ohm, 2%in., 35 ohm, 3in.,
25 ohm, 2%in., 3in., 5x3in., 7x4in., 8 ohm, 2%in_, 3in., 3%in.,
Sin.. 15 ohm, 3%in. dia, 6x4in., 7x4in., 5x3in.,
3 ohm, 2%in., 2%in., 3%in.. 5in. dia. £1.50 each.

PHILIPS LOUDSPEAKER, 8in., 4 ohms, 4 watts, £2.50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. diameter 4W £2.50. 10in. diameter 5W £3.50;
12in. diameter 6W £4.50. 3/8/ 15 ohms, please state,
MOTOROLA PIEZO ELECTRIC HORN TWEETER
Handles up to 100 watts. No crossover required.
BLACK PLASTIC CONSTRUCTION BOX with brushed
aluminjum facia. Sturdy job. Size 6% x 4% x 2in. £1.5

GOODMANS RUBBER
SURROUND BASS WOOFER
Standard 12in. diameter fixing with
cut sides 12'* x 10*. 14.000 Gauss
magnet. 20 watts RM$ 4 ohm imp.
Bass resonance = 30 c.p.s.
Frequency response 30-8000 c.p.s.
£9.96 each Post £1.60

ALUMINIUM HEAT SINKS. FINNED TYPE.
Sizes 5''X 4% 1’ 96p. 8%2"' X 2" X 2% " 45p.
JACK PLUGS Mono Plastic 25p; Metal 30p.
JACK PLUGS Stereo Plastic 30p; Metal 35p.
JACK SOCKETS. Mono Open 20p; Closed 25p.
JACK SOCKETS Stereo Open 25p; Closed 30p.
FREE SOCKETS — Cable end 30p.

2.5mm and 3.5mm JACK SOCKETS 15p.
2.5mm and 3.5mm JACK PLUGS 15p.

DIN TYPE CONNECTORS

Sockets 3-pin, 5-pin 10p. Free Sockets 3-pin,
Plugs 3-pin 20p; 5pin 25p.

PHONO PLUGS and SOCKETS ea. 10p.

Free Socket for cable end ea. 15p. 3
Screened Phono Plugs ea. 15p.

TV CONVERGENCE POTS 15p each

Values = 5,7, 10, 20, 50, 100, 200, 250. 470, 2000 ohms.

MONO PRE-AMPLIFIER. Mains operated
solid state pre-amplifier unit designed to
complement amplifiers without low level§
phono and tape input stages. R.1.A.A. equal-
isation on magnetic phono input and N.A.B.
equalisation for tape heads. Phono sockets.

£1.95;

£6.50

5-pin 25p.

£5 Post 50p.

337 WHITEHORSE ROAD, CROYDON

RADIO COMPONENT SPECIALISTS 5ot i nen 25

Radio Books and Components Lists 20p. (Minimum posting charge 30p.) Access or Barclaycard please telephone: 01-684 1665 for same day despatch. Cash prices include VAT.
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‘o AEL

Suppliers of

Electronic Tubes
Semiconductors

For use in Professional Equipment

Exceptionally wide range of
spares for most equipment

in use

Write for catalogues or just state

your requirement to

AEL

AERO ELECTRONICS (AEL) LIMITED
GATWICK HOUSE, HORLEY, SURREY,

ENGLAND RH6 9SU

Telephone: Horley (02934) 5353

‘Telex: 87116 (Aero G Horley)
Cables: Aero G Telex Horley

WW — 105 FOR FURTHER DETAILS
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15 Hz-100 KHz Generator
0.008% THD

100uV-IV Sin/Square
RIAA Output

6 Digit Frequency Display from input or
output

100uV-100V FSD Millivoltmeter
1% Accuracy
1 Hz-200 KHz Bandwidth

Ultra low-power operation from single
PP9 battery or optional mains adaptor

DIN or BNC connectors

SR IRETS -

0.01%-10% FSD
1 Hz-300 Hz or DIN Weighted
Mean or DIN Quasi Peak

NS E

CCIR/ARM

DIN Audio Band

DIN Rumble A and B

Other Weightings Available

D$STOR~

YOUR MEASUREMENT

PROBLEMS SOLVED IN ONE  0.01-100% s T)ON
COMPACT PRECISION @ % W2 1 Kz 10 KHz
INSTRUMENT — THE

LINDOS LA1 AUDIO .
ANALYSER \£425 +V.AT.

LINDOS ELECTRONICS
Sandy Lane, Bromeswell
WOODBRIDGE, Suffolk
IP12 2PR 03947 432

Lindos

WW—083 FOR FURTHER DETAILS
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0.6 x actual size

Prototype of new contactless
inductive dual axis joystick £15
less quantity discount.

WE MAKE
JOYSTICKS

in single, dual or triple axis forms,
and we sell them in Thousands,
Hundreds, Tens or Ones!

No minimum order, no prohibitive
small quantity prices. Specials with
switches as well as or instead of
pots, press buttons in levers, etc.
quickly, even in 1 offs. Also very
heavy duty types by PQ Controls.

NEW CONTACTLESS
INDUCTIVE JOYSTICKS

in quantity production from
FEBRUARY for applications
where extremely long life is es-
sential, but costs preclude
aerospace quality poten-
tiometers. Synchronous detec-
tion in screened can makes
these ideal even for areas sub-
ject to very high levels of in-
tereference. ldeal for applica-
tions like electric wheelchairs,
fork lift trucks, and any applica-
tion where constant cycling of
controls is experienced. Avail-
able in single and dual axis and
rotary shaft versions.

Send now for Full Details:

USA. PQ Controls,71 Dolphin
Road, Bristol, Connecticut
06010 USA. 203-583 6994
Germany. Appointment soon
Elsewhere. Applications invited

FLIGHT LINK CONTROL LTD.

Bristow Works, Bristow Road, Hounslow, Mx.
01-570 4065

WW — 096 FOR FURTHER DETAILS

FEEL DEEP DOWN

AR AIBASS

Yy synfhesiser

SUB FREQUENCY SYNTHESIZER

When connected to your HiFi system or PA this unit will gene-
rate frequencies one octave below the lowest frequency recorded
on your discs or cassettes. SUB FREQUENCY SYNTHESIS
adds a fourth dimension to sounds. It enables you not only to
hear, but to feel the vibrations created by bass instruments.
Connected to a high powered HiFi system the S F S assails your
body with blasts of infra-sound. A disc (or cassette) recording
lacks most of the freguencies below 50 Hz that were present in
the original music. The S F S recreates these lost parts of the
sound image, widening the dynamic range of the recording.

HOW IT WORKS

The frequency and amplitude of recorded signals in the range
60 to 120 Hz are used to synthesize frequencies one octave
lower. These high tonal purity sub-harmonic signals are then
added to the existing bass to produce a smooth spectral exten-
sion af the recorded sound. Higher frequencies are not affected
by the S F S.

Two controls on the front match the input signal to the synthe-
sizer level and control the level of sub-harmonic sound.

The S F S was tested by the Swedish Audio magazine R&T
{n0.5/1979) which praised the unit for its sensational effect
when connected to a system of adequate power capacity. The"
sensation of feeling sound was described as tremendous.

The S F S is available as a kit comprising a mounted and tested
PC board, aluminium case, mounting hardware and assembly
instruction. The kit, when completed, is easily connected to
any HiFi éys;éam:’_followin%the instructions provided.

Cost is I p&p (£3) + V.AT. Enclose cheque for £79
when ordering.

Mail your order to:

INGENJORSFIRMA LEIF MARENIUS & CO HB
P.O. Box 5086, S—421 05 VASTRA FROLUNDA, Sweden

WW — 010 FOR FURTHER DETAILS
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LINSLEY HOOD CASSETTE RECORDER 1

We are the Designer Approved suppliers of kits for this excellent design. The Author’s
reputation tells all you need to know about the circuitry and Hart expertlse and experience
guarantees the engineering design of the kit. Advanced features include: High quality
separate VU meters with excellent ballistics. Controls, switches and sockets mounted on
PCB to eliminate difficult wiring. Proper moulded escutcheon for cassette aperture
improves appearance and removes the need for the cassette transport to be set back
behind a narrow finger trapping slot. Easy to use, robust Lenco mechanism. Switched
bias and equalisation for different tape formulations. All wiring is terminated with plugs
and sockets for easy aseembly and test. Sophisticated modular PCB system gives a
spacious, easily built and tested layout. All these features added to the high quahty
metalwork make this a most satistying kit to build. Also included at no extra cost is our
new HS15 Sendust Alloy record / play head, available separately at £7.60 plus VAT, but
included FREE as part of the complete kit at £81.50 plus VAT.

REPRINTS of the 3 articles describing this design 45p No VAT.

REPRINT of Postcript article 30p No VAT.

VEL G0
VFL 910. Vertical front loading Super Hi-fi deck, as used in our new Linsley-Hood
Cassette Recorder 2. £31.99 + VAT. Set of knobs £1.46 + VAT,

CASSETTE HEADS

HS 15 SENDUST ALLOY SUPER HEAD. Stereo R/P. Longer life than Permalloy. ngher
output than Ferrite. Fantastic frequency response. Complete with data

HC 20 Stereo Permalloy R/P head for replacement uses in car players, etc. . . 4 25
HM 90 Stereo R/P head for METAL tape. Complete with data 7.20
H561 Special Erase Head for METAL tape . . 4.90
H524 Standard Ferrita Erase Head . . . - i B . 1.50
4-Track R/P Head. Standard Mounting . . o . 7.40
R484 2/2 (Double Mono)R/P Head. Std. Mlg 2 e G 4.90
ME151 2/2 Ferrite Erase. Large Mtg. s o 5 4o - o E . 4.25
CCE/BM 2/2FErase. Std. Mtg. . . . . ...... ... .. ............... 7.90

We are the -ct'ualuimporun of these heads and invite Trade /quantity enquirios.
All prices plus VAT

ALL UK ORDERS ARE POST FREE

Personal callers are always welcome
but please note we are closed all day Saturday

and credit card number to us on
Oswestry (0691) 2894

Please send 9x4 SAE for lists giving fuller details and price breakdowns.

Instant easy ordering, telephone your requirements

1t

J. L. Linsley Hood

High Quality
Cassette Recorders
, LINSLEY HOOD CASSETTE RECORDER 2

Qur new improved performance model of the Linsley Hood Cassette Recorder
incorporates our VFL 910 vertical front mechanism and circuit moditications to increase
dynamic range. Board layouts have been altered and improved but retain the
outstandingly successful mother and daughter arrangement used on our Linsley Hood
Cassette Recorder 1.

This latest version has the following extra features. Ultra low wow-and-flutter of .09% —
easily meets DIN Hi-fi spec. Deck controis latch in rewind modes and do not have to be
held. Full Auto stop on all modes. Tape counter with memory rewind. Qil damped cassette
door. Latching record button for level setting. Dual concentric input level controls. Phone
output. Microphone input facility if required. Record interlock prevents re-recording on
valued cassettes. Frequency generating feedback servo drive motor with built-in speed
control for thermal stability. All these desirable and useful features added to the excellent
design of the Linsley-Hood circuits and the quality of the components used makes this
new kit comparable with built-up units of much higher cost than the modest £94.90 +
VAT we ask for the complete kit.

SUPER BARGAIN OFFER
LENCO FFR CASSETTE DECK

For those who missed our recent bargain
CT4s we now are delighted to be able to
offer Brand New Lenco FFR Decks com-
plete with motor speed and auto-stop
control board fitted and tested. These will
operate with any supply between 9 and
16 volts. This deck can be used for both
record and playback applicatlons and is
fitted with an erase head. A mono
record /play head is fitted and we can
supply an extra stereo head, if ordered
with the deck at the very special price of
£2 plus VAT. We also supply, with each
deck and completely FREE, one of our
specially mouided escutcheons. This deck
would normally cost about £25 but we are
able to offer them, while they last, at only
£9.99 plus VAT.

BAILEY 30 WATT AMPLIFIER

We have now completed our redesign of
this popular amplifier to make it as easy to
build as our latest kits. The power
amplifiers are complete modules plugging
into a power supply master board, all
possible wiring has been eliminated but
faith has been maintained with the
existing metal work to enable owners to
update if they wish. Send for full details in
our list.

LINSLEY HOOD 30-WATT AMPLIFIER
Advanced new cost-effective amplifier of impeccable specification from the ‘master’.
Published in the January and February issues of Hi-Fi News. We are supplying full kits to
our usual professional standard.

STUART TAPE CIRCUITS
{For reel-to-reel decks)

These circuits are just the thing for converting that old valve tape deck into a useful
transistorised recorder. Total system is a full three head recorder with separate record and
replay sections for simultaneous off tape monitoring. We also stock the heads. This kit is
well engineered but does not have the detailed instructions that we give with our more
recent designs. We would not therefore recommend it to beginners. Reprints of the
original three articles 48p. Post free. No VAT.
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Z& | AERO SERVICES LTD.
Head Office: 442 WESTBOURNE GROVE, LONDON W2 5SF
Tel. 7275641  Telex 261306

RETAIL SHOP
85 TOTTENHAM COURT ROAD, W.1
Tel. 580-8403

SPECIAL OFFER OF BRAND NEW USSR MADE MULTIMETERS

TYPE uasi3 ua31s
Sensitivity D.C. 20,000 o.p.v. 20,000 o.p.v. TYPE U4324
Sensitivity A.C. 2,000 0.p.v. 2.0000.p.v
D.C. Current A B 50¢ A-2,5A 0.C.Current.  0.06-0.6-60-600mA-3A
CAEs (T O e gl Ui AC. Current.  0.3-3-30-300mA-3A )
D.C. Volts 75m V-600V  75mV-1000v D.C. Voltage. 0.6-1.2-3-12-30-60-120-600-120QV
A.C. Volts Gy 1V-1000v A.C. Voitage. ~ 3-6-15-60-150-300-600-900V
Resistance 1K-1M 300Q-500kQ Resistance. 500Q)-5- 50-500k()
Capacity 0.5¢F 0.5u F Accuracy. D.C. 2.5%: A.C. 4% (of F.S.D.)
Accuracy 1.5% D.C. 2.5%D.C
. C. 4% A. . .
- ;< PRICE complete with test leads and fibreboard storage
‘Price complete with pressed steel ' . S
carrying case and test leads £10.50 o case £9.50 Packing and postage £1.20
Packing and postage £1.50 £1.50 I
f
TYPE U4341
TYPE U4323

COMBINED MULTIMETER AND

COMBINED WITH SPOT FREQUENCY OSCILLATOR TRANSISTOR TESTER

Sensitivity 20,00000/V Sensitivity: 16,700Q0/V D.C., 3,3000) /V A.C.

Voltage ranges*  2.5-1000V A.C./D.C. Current: 0.06-0.6-6-60-600mA D.C., 0.3-3.0-30-
Current ranges.  (3.05-500mA D.C. orly- 300mA A.C.

Resistance. 5Q-1MQ Voltage 0.3-1.5-6-30-60-150-300-900V D.C.
Accuracy. 5% F.S.D. I 1.5-7.5-30-150-300-750V A.C.

Oscillator output  1kHz 50/50 squarewave Resistance 2-20-200k() -2M()

465KHz sinewave

Transistors:
moduiated by 1KHz squarewave

Collector cut-off current 60p A max
D.C. current gain 10.350 in two ranges
PRICE, in carrying case, complete with leads and manual
£8.00
Packing and postage £1.00

PRICE, complete with steel carrying case, test lead, battery
and instruction manual £9.50
Packing and Postage £1.50

THIS OFFER IS vALID ONLY FOR ORDERS ACCOMPANIED BY REMITTANCE
WHICH SHOULD INCLUDE DELIVERY CHARGES AS INDICATED AND 15%
V.A.T. ON THE TOTAL

OUR 1980 CATALOGUE/PRICE LIST OF VALVES, SEMICONDUCTORS AND
PASSIVE COMPONENTS IS AVAILABLE. PLEASE SEND P.O. for £0.60 FOR
YOUR COPY

WW — 028 FOR FURTHER DETAILS
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Our Signal Processing Components come highly recommended

Space/Satellite/Military specification

Since 1967, Merrimac has
developed sixty seven different
items designed for more than
twenty five space and missile
applications.

in addition, many other signal
processing devices are in use in
fighter and reconnaissance aircraft
demonstrating a reliability that is
second to none.

As UK agent for Merrimac,
Pascall can offer the most
comprehensive standard product
line of signal processing

items from DC to 18GHz
incorporating lumped element,

this isn’t sufficient to meet your
requirements Merrimac offers

these products which surely will.

and recommend integrated
component packages - providing
controlled component electrical

components in the industry - over
seven hundred and fifty catalogue

stripline or ferrite technology. And if

custom designed derivatives of all

Pascallin-depth serviceand advice
Pascall is technically equipped to
discuss the Merrimac range in detail

interfaces at lower costs than the
purchase of individual components.

Why not get the full facts on
Merrimac from:

] £ /::5
[ - gy ot
2y L—U T

ool gee=

Pascall Electronics Limited

Hawke House, Green Street,
Sunbury-on-Thames,

Middlesex TW16 6RA

Telephone: (09327) 87418 Telex: 8814536
UK agent for:

hdMerrimac

Signal Processing Components

WW—115 FOR FURTHER DETAILS



WIRELESS WORLD, MARCH 1980

Why Scopex?

There's a range of answers.

There's something every one of our scopes has in
common. Great accuracy, tremendous reliability and
keener pricing, plus free delivery on UK mainland.

Take the new 4D-10B. The fully stabilised power
supply gives 3% accuracy. There's a XY facility using
CMOS [Cs for extra reliability, Z modulation for
brightening or dimming the trace, 10MHz scan at full
bandwidth over the full screen area, trace locate and TV
field trigger. At £210.00" it's astonishing value.

Or the 4D-25. A dual trace model with DC-25MHz
bandwidth and 10mV/cm sensitivity. Signal delay
allows you to trigger from and see the leading edge of
any signal. Trigger level and slope are selected on one
dual function control. 3% accuracy and stiil only
£360.00°.

Plus the 4S6 single beam 6MHz bandwidth model
with easy to use controls. 10mV sensitivity and timebase
range of 1 us to 100ms/cm. Lightweight, compact and
a very good price. £144.00".

Return the coupon for full details of the range that
gives you a lot more scope.
‘UK list price excluding VAT.

\./(:.:\DPEX

13

[Scopexsales, = 1

Pixmore Avenue, Letchworth, Herts SG6 1JJ.
Tel: (04626) 72771.

Please send me full details of the Scopex range.

I Name_ N

| Address. .
I —_ _— I
|

Tel:

|

. |
Iompany_i = - W __l
|

|

|

WW 3/80
ey e p——————
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NMICOMTECH

s i e

Not just any “‘Off the shelf — Out of the Door’” Mierocomputer Business.
Nicomtech can make your Microcomputer into a Telecommunications
Terminal — Morse-Telex. Make it work instead of accounting or playing
games. Nicomtech adds the experience of Electronic Engineering and
Telecommunications to that of Microcomputers — the result could be the
answer to your problem. For further information on our services — write or
call — stating your problems and requirements, to:—

Nigel Huntley, Nicomtech, 212 St. Stephen’s Road, Saltash,
Cornwall. Tel. 07555 2066.

536-99 + VAT £5.55

NEW IMPROVED NO BATTERIES NO
WIRES. Made to high Safety and
Telecommunications Standard. The
modern way of Instant 2-way com-
munications. Just plug into power socket.
Ready to use. Crystal clear communica-
tions from room to room. Range % mile on
the same mains phase with call buzzer and
light indicator. On/off switch. Volume
control. Useful as inter office intercom
between office and warehouse. In surgery
and in homes, between house and garage.
Also useful as hurglar alarm. 6 months’
service guarantee. P&P £1.50.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

New improved battery operated
Telephone Amplifier with detached plug-
in speaker. Placing the receiver on to the
cradle activates on/off switch for
immediate two-way conversation without
holding the hand-set. Many people can
listen at a time. Increase efficiency in
office, shop, workshop. Perfect for con-
ference calls, leaves 1he user’s hands free
to make notes, consult files. No “holding
on’’, save money with long-distance calls.
Volume control. Model with conversation
recording facilities. Price £20.95 + VAT
£3.15. post and packing for either model
£1.15.

WEST LONDON DIRECT SUPPLIES (WW})
169 KENSINGTON HIGH STREET, LONDON W8 6SN

+ VAT £2.85

A clean 90’ sweep!

The Astrolab 90° sweep connector advances
the state of the art on precision RF components.
Manufactured by a unique process to give
extremely close tolerances and hence low VSWR
and insertion loss.

Pascall is the UK agent for these unique 90°
sweep connectors, including SMA, TNC and N
type for flange bulkhead and cable mounting.

QUANTITY PRICES — SAVE — SAVE — IMMEDIATE
DELIVERY INCL. VAT

NEW STOCKS BELOW MANUFACTURERS'
PRICES. Posiage & packing add SOp per order
SN74141N IC 50p ea.

BCD Decimal Decoder-Driver 10 tor 44p ea. 100
for 40p am. 1,000 for 35p ea.

DISPLAYS by Hewlett-Packard. Seven segment
DL707 (5082-7750) 95p. Common anode half
nch red display brand new in maker’s cartons 6
tor £5. 50 for 70p ea. 1.000 tor 56p es.

TV SOUND. High quaiity sound through your
.hi-fi. Simply plug into your aenal socket. £8.50, as
reviewed Popular Hi-F1.

BURROUGHS $ DIGIT Pansplex calculstor
disptay 7 segment 0.25” dgits Neon type with
red bevel socket and data, £1,96 aa. 10 for £17,
100 tor £140.

HONEYWELL PROXIMITY DETECTOR infe-
geal amplifier BV DC £3.80 ea. 10 for £30.
MULLARD YBABOO. IC audio amphtier 96p es,
10 tor €8, 100 for €70, 500 tor £300.

RCA CA3089. FM IF £1.80, 10 for £12.

ACA CA3090AQ. FM decoder £2.50, 10 lor

£20, 100 for £175.
BU 206 TEXAS, £1.80 ea, 10 for £12, 100 for
£100.

2N3088 B0V version TO3 power 10 for £3.50,
100 for £28, 500 tor £125, 1.000 tor £200.
BU208 TOJ Texas TV power transistors £1.78
on, 10 for £15, 100 for £120, 1,000 for £V ea,
MCI1310P-SNTE118N FM sterec decoder
€1.20 e, 10 for £V ea, 100 for 85p es.,
MULLARD ADY81-AD142 Maiched pairs. 1
pa 80p, 10 pairs £8, 100 pairs £50.

Cartons of 600 peirs £250 EX-STOCK
RADIATION DETECTORS Ouartz Fibre
Dosimeters. Pen type with clip with lens and scale
0-50R Ornginally ovar £5 OUR PRICE 95p
EACH. 10 for £8. 100 for £80. 1,000 for £500.
ORPE2 ight dependent resistance Mimi Type 2
for £9, 10 for £4, 100 for £38.

TV TUNERS by Mullard UHF 38 mcs sue
3%x2%=xt'% €2.50 ea. 10 for £20. 100 for
£178. 500 tor £750. 1,000 for £1.260.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM [F stnp £3.50. LP
1179 FM front end with AM tuning gang. used
with LP1171 £€3.53.LP1171 and 79 pair £5.75,
10 peirs for €50, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variable 1.8-24V 68p es. 10 for
€8. 100 for £36. 1,000 for £3C0.

MULLARD LPY1157 AM tuner modules with
orcuil £2.50 ea, 10 for £20, 100 for £175.
LUSTRAPHONE RIBBON MIKE £1.850, + pre
ampon chasss 3x 2 X tin. 10 for £12.50.
TAASS1B (14 pin DIL) 1C TV sound and FM
amplfier-detecior by ATES on p ¢ircunt board with
other pais Complete with data & connections
60p. 10 tor £6. 100 for 40p ea. 500 for I5p em.

PREVIOUS LINES IN STOCK

MARRIOTT TAPE HEADS Uuarter track
ype Each Per 10 Pér 100
XRPS 8 Record / Replay
£3. £25.00 £200.00
XRPS36 Record / Replay
£4.00 £35.00 £250.00

XES1 1 Erase €1.25 €11.00 €£100.00
MAINS TRANS FORMERS all 200/250V.IN

Type Current Sue Price
12V 100m/a 1MX1axX1%  £0.85
12v 500m/a T xtdx1% €1.38
12V 2amps 2% Xx2%x2%  £2.50

Per 10 less 10%, per 100 iess 20%

PHOTO CONDUCTIVE CELL £1.25. High
power Cds cell 800mw tor control circunts
Res:stance 800ohm 1o 4K Max volts 240 Sue
1% Yan 10 for £11, 100 tor £100.
DYNAMIC MICROPHONE. Low imp Foster
nsert £1.45, 10 for £11, 100 for £100.

UHF TUNER BY GEC. 38mc/3 with slow moton
wning. Size 5X3X2in. £3 e, 10 tor £28, 100
for £220, 500 for £1,000.

TWO GANG MINIATURE VARICAP TUNER
500pt with tuning knob, size 3X 1% X 1'%in
£1.25 em. 10 tor £10. 100 for £85,

ATES U14582 AUDIO IC AMPLIFIER 14 PIN
DiL 300m weits 55p es, 10 for £4.50, 100 for
€38, 1,000 for 30p es.

GENERAL ELECTRIC 2+ 2 wat IC stereo audio
chips with circut & data £1.95 ea.

RCA CD4O2BAE 16 pin DIL presetiage up down
counter 85p each, 25 for £15, 100 for £50,
1.000 for £385 (in anti static tubes of 25)
UHF TV TUNER (preamp) with BF 180 55p each.
Built on PC board 2 X 2wn [sold without data) t 0 for
£4.50, 100 tor £35, 1,000 for £250.
MARCON! IC. Oscillator Daul (TO99 can) 30p
oa, 10 for £2, 100 tor £15, 1,000 for £125.
PLESSEY SL432A IC IF ampl:£.&(TO99 can)
50 ee, 10 for £8, 100 tor £39,500 for £150.
VHF MODULATORS for TV games BSp oo, 2
transistor—on built PC sizes 2X2 X 1%in 10 for
£4, 100 tor £38, 500 for £150.

RF Filters for above modulators 20p »a with
components 8nd coils on bult p citcuit, size
2X%2x1%n . 10 for £3.50, 100 for £30, 500 for'
£128.

HIGH VOLTAGE TV TRIPLER DIODES BY ITT
stick type per 10 £1.50, per 100 £18, per 1.000
£85.

TBAS2S ATES voltage regulators 55p ee, 5 volts

100 m /amps (TO99) per 10 £4.50, per 100£39,
per 1,000 £280. 12V TBA6258 also

18 PIM low profile DIl sockets 12p, 10 for €1,
100 for £8, 1.000 for

Sp oa.
THYRISTORS Motorola 2N5061 0 8 amp 60

volt 19p, 10 for 15p ee, 100 for 13p ee, 1.000

for 11p ea, 10,000 tor 10p es

ULTRASONIC TRANSDUCERS 40 KC's
Pairat £2.98, tD pars ot £2.80 par. 100 parrs
at £2.20 parr

The Astrolab RF Interconnection Component range
* Precision Connectors * Astro-super-flex

* Precision Cable * Astro-cobra-flex
* Precision Cable Assemblies *30°Sweep

* Phase Matched Cables Connectors

o5 US

Pascall Electronics Limited

UK agent for :
Hawke House, Green Street,
Sunbury-on-Thames,

, ASTROLaB
Middlesex TW16 6RA

Telephone: {09327) 87418 Telex: 8814536

= .
c the best in electronic
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Al mail to:
404 Edgware Road

London W2 England
Phone 01-723 1008 .
TELEX 262284 TRANSONICS. REF. 1400

0 Henry

EXPORT ORDERS aod 10% for carriage

RADIO TELEPHONE T2

PLYMOUTH PL7 4LU
Tel: 333300
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2 MICROPROCESSORS

Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM57109 number
cruncher. Functions include 4+, —. . /, squares, roots,
logs exponentials, trig functions, inverses, etc.

Range 10~99109x 1 9—99 10 8 figures plus 2 exponent
digits.

8K ON BOARD MEMORY!

5K RAM, 3K ROM or 4K RAM, 4K ROM {link select-
able). Kit supplied with 3K RAM, 3K ROM. System
expandable for up 1o 32K memory.

2 KEYBOARDS!
56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of machine
code.

EFFICIENT OPERATION

Why waste vatuable memory on sub routines for
numeric processing? The number cruncher handles
everything internally!

GRAPHICS!
64 character graphics option — includes

! RESIDENT BASIC
transistor symbols! Only £18.20 extra! & P

With extended mathematical capability.
Only 2K memory used but more powerful
than most 8K 8asics!

1K MONITOR
Resident in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply cir-
cuitry on the superb quality double-sided
plated through-hote PC8.

MEMORY MAPPED
High resolution VDU circuitry using dis-
crete TTL for extra flexibility. Has its own
2K memory 10 give 32 lines for 64 cha-
racters.

KANSAS CITY

low error rate tape interface

COMPLETE KIT
NOW ONLY

NEW LOW
£249

+ VAT

PRICE!

Cabinet Size 19.0"' X 15.7"' x 3.3" Television by courtesy of Rumbelows Ltd., price £68.62

‘ ”W[”’Bn” PSI Comp 80 Z280. Based powerful scientific computer.
Design as published in Wireless World, April-September, 1979.

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit board, 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer, 2K
Basic and 1K monitor in EPROMS and, of course. wire, nuts, bolts, etc.

PSI COMP 80 Memory Expansion
System

Expansion up to 32K all inside the computer’s own cabinet!

By carefully thought-out engineering a mother board with buffers and its
own power supply (powered by the computer’s transtormer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet. Connections to the mother board from the main board expansion

socket is made via a ribbon cable.

Mother Board: Fibre glass double sided plated through hole P.C.B.
8.7 x 3.0" set of all components including alt
brackets, fixing parts and ribbon cable with socket
to connect to expansion plug . . £39.90

8K Static

RAM board Fibre glass doubte sided plated through hoie P.C.B.
66" x4.8" . P £12.50
Set of components including IC sockets, plug and
socket but excluding RAMs £11.20
2114L RAM (16 required) £5.00
Complete set of board, components, 16 RAMS

L e . £89.50
8K

ROM board Fibre glass double sided plated through hole P.C.B.

% B . . . £12.40
Set of components including IC sockets. plug and
socket but excluding ROMs . £10.7
2708 ROM (8 required) £8.00
Complete set of board, components, 8 ROMs

. . £78.50

Floppy Disk. PROM programmer and printer interface coming shortlyl

PCB size 16.0" x 12.5"

Value Added Tax not included in prices UK Carriage FREE

PRICE STABILITY: Order with confidence! Irrespective of any price

changes we will honour ail prices in this advertisement until April 30th,

19880, if this month’s advertisement is mentioned with your order. Errors

and VAT rate changes excluded.

EXPORY ORDERS: No VAT. Postage charged at actual cost plus £1 (a division of POWERTRAN ELECTRON |CS)

handling and documentation

gax'aosbgrrt:ir::?gi;lﬁ;::: su(;chargelorVAT' NO charge is made for PO RTWAY |NDUSTR|AL ESTATE AN DOVER
o 41 ANDOVER HANTS SP10 3NN (0264) 64455

SECURICOR DELIVERY: For this optional service {U.K. mainland only)
add £2 50 (VAT inclusive) per kit
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THE CREME DE LA CREME OF ELECTRONIC ORGANS
FOR YOU TO BUILD . ..

Yes, any one of these superior instruments can be built by yourself in the comfort of you own home. The unique WERSI Kit-pack system is designed
around modular units using the latest IC technology. Fully drilled P.C. boards together with beautifully illustrated instructions and preformed
harnesses lead you to the final product which is now becoming accepted as the world’s most advanced instrument. All cabinets come fully assembled
in a wide range of veneers. Home construction enables you to build one of these fabulous organs at 40% below factory price.

All Electro-Voice showrooms have resident demonstrators sd why not come along and hear for yourself the wonder of WERSI. Alternatively send
£1 for the 140 colour information package. (FREEPOST Electro-Voice, Rickmansworth, Herts RD3 6PF).

/.guf Stests The Voice of OUIERSI

HEAD OFFICE NOTTINGHAM MANCHESTER
Maple Cross Industrial Estate 389 Aspley Lane Paramount Organ Studios
Denham Way, Rickmansworth, Herts Nottingham Smith Road, Great Lever, Famworth, Bolton
(Tel: Rickmansworth 75381) (Tel: Nottingham 296311) (Tel: Bolton 29939)

WW — 116 FOR FURTHER DETAILS

Happy Memories

HIGH EFFICIENCY POWER AMPS
200W to 2000W

21L02 450ns 83p 16K Memory Upgrade Kits for TRS-80, Apple and
21102 250ns 1.00 Sorcerer all at £42.50
2114 450ns 4.25
2114 250ns 4.75 Vero S100 Products
4116 200ns 4.50 6 Slot Card Frame with Power Supply 241.36
- . E 4116 150ns 5.50 Prototyping Cards (3 types) each 13.66
These amplifiers are not for those who wish-to heat their 2708 asons 895 .
E H 3 2716 v 5 tender Car .
dinner on as they remain cool without the need for RAEerioa e withl6] cornecto 6765
expensive and heavy coollng fans. IC Sockets: Ithaca Intersystems Products:
Pins Solder W/W S100 Z80 CPU Card 4MHz A&T 176.81
o 0 o . 8 10p 24p S100 Z80 CPU Card 2MHz A&T 150.94
They are d.c. coupled throughout giving low distortion 14 11p 36p  $100280CPU Card Bare Board 3019
{ 16 12p 39p S100 Video Display Board A& 125.06
but excellent transient response. 18 16p 46p 100 Video Display Board Bare Board 21.56
20 17p S8p S10016x 2708/2716 A&T 73.31
a o o 22 19p 61p S10016x 2708/2718 Bare Board 2).56
Typical Part Specification 24 21p 63p 5100 Proto Board (Plated Through 21.56
28 27p 70p
H 4ohms 40 37p 109p
OUtpm Power 500w nto = VERBATIM Mini-discs {Pet, TRS-B0! etc) 19.95
Fu“ Power Eff“:lency 90 o/o ‘ SAA5050 14.85 Cannon MIN-D 25 way connectors: Female 1.65
SAAS020 7.1% Male 1.45. Hoods 5 7p. Other sizes available
1 1ch o, A 81L595 1.50
/4 Power Efflc.ency 70 /0 81LS97 1.54 DiN 41612 Euroconnectors 64 way: Female 3.7
74LS series: Right-angled Male 1.93. Other sizes available
Frequency Response DC — 100KHz Lots of them POA DIP Switches: 4, 7 & 8 way all at 85p

Signal to Noise >80 dB

. ] o 3 . We stock a full range of Wire-Wrapping equipment and sup.plies for you 10 cr)wsg from;
Short Circuit Indication and Protection i ing wi 3

we have shelves of books — give us a ring with your requirements and avoid crippling
postage. charges. Our stocks are too numerous to list here — free price lists sent upon

Overload Indication redioEr
1 The shop is open from 10 until 6 Monday to Saturday and is worth a visit to catch a
H surplus bargain — Keyboards at 39.50 today, we may have some left when this gets to
Welght 5 kgS print? 18 slot S100 Mother Boards at 22.507? Double Eurocard prototyping boards for a
pound
. ALL PRICES INCLUDE VAT. POSTAGE FREE ON ORDERS OVER 10 POUNDS IN VALUE
For further details apply to. OTHERWISE ADD 25p. ACCESS AND BARCLAYCARD WELCOME, YOU MAY
TELEPHONE WITH YOUR CARD NUMBER AND REQUIREMENTS. TRADE ACCOUNTS
C. M. ELECTRONICS ON APPLICATION, GOVERNMENT & EDUCATION ORDERS WELCOME £10 MIN
11 Brookfield Lane, Cheshunt, Herts DEPT. WW
Tel: Waltham Cross (0992) 32451 19 Bevois Valley Road, Southampton

Hants SO2 0JP. Tel: (0703) 39267

WW — 045 FOR FURTHER DETAILS



WIRELESS WORLD, MARCH 1980

FT3 NEON FLASH TUBE

High intensity, multi turn, high voltage neon glow discharge
tlash tube. Designed for ignition tuning, etc. £1.50 P&P 25p
(€2.01 inc. VAT). 3for £3. P&P 50p (£4.03 inc. VAT & P).

WHY PAY MORE?!

MULTI RANGE METERS Type
MF15A. AC/DC volts 10. 50. 250. 500.
1000. Ma. 0-5. 0-10. 0-100. Sensitivity
2000V. 24 ranges, dimensions
133X 93 x46mm. Price £7.00 plus 50p
P&P (£8.63 inc, VAT & P).

TRIAC. 2
Raytheon tag symmetrical Triac. Type Tag 250/ 500V 10
amp 500 piv. Glass passivated plastic triac. Swiss precision
product for long term reliability £1.25 P&P 10p (€1.55 inc.
VAT & P} (inclusive of date and application sheet). Suitable
Diac 22p.

MERCURY SWITCH
Size 27mX5mm, 10 for £5.00 P&P 30p, total in-
cluding VAT £8.10. Min. quantity 10.
Heavy duty type 36 x 16 x 10mm.
Minimum quantity 10. £7.50 post paid
(£8.83 inc. VAT & P). N.M.S.

230 VOLT AC FAN ASSEMBLY
Powerful continuously rated AC motor
complete with Sblade 6%’ or 4 blade 3"
aluminium fan. New reduced price £3.00
P&P 65p (£4.20 inc. VAT & P). N.M.S.

21-WAY SELECTOR SWITCH with reset coil

The ingenious electro mechanical device
can be switched up to 21 positions and
can be reset from any position by ener-
gising the reset coil. 230/240V AC
operation. Unit is mounted on strong
chassis. Complete with cover. Price £5.50
P&P 75p (€7.19 inc. VAT & P). N.M.S.

A.E.G. CONTACTOR

Type LS6 /L11. Coil 240V 50Hz. Contacts — 3 make: 600V:
20 amp. 1 break: 800V: 20 amp. Price: £5.50 + 50p P&P
{£6.90 inc. VAT & P)N.M.S.

ARROW-HART MAINS CONTACTOR

Cat. No. 130A30

Coil 250V or 500V AC. Contacts, 3 make 50 amp up 10
660V AC 20hp at 440V 3 phase 50Hz. Price £€7.75 + P&P
£1.00 (Total inc VAT & P £10.06). N.M.S.

TORIN BLOWER

220/240V AC Aperture 10X 4%zcm
overall size 16X 14cm. Price £3.75 P&P
75p (incl VAT £5.18). .

SMITH BLOWER
Type FFB1706. Small quiet smooth running. 240V AC
operation. Output aperture 45X 40cm. Overall size
135% 165mm. Flange mounting. Price £€4.25. P&P 75p.
£5.75 incl. P & VAT. Other types available, SAE for details.
N.M.S.

24V DC BLOWER UNIT

USA made 24V DC 0.8 amp blower that operates well on
12V 0.4 amp DC producing 30 cu ft min at normal air
pressure. Maximum housing dia 110mm, depth inc motor
75mm, nozzle length 19mm, dia 22mm. Ideal for cooling
mobile equipment, car, caravan, etc. £4.50 P&P 75p (£6.04
inc VAT & P}. N.M.S.

BLOWER/VACUUM PUMP
3 phase AC motor, 220/ 250V or 3807440V, 1,425 rpm %
hp cont. Direct coupled to William Allday Alcosa carbon vane
blower/vacuum pump. 0.9 cfm 8 hg. Price £22.00 P&P
£2.00 (£27.60 inc. VAT & P). N.M.S. e

MINIATURE UNISELECTOR
12V 11 way 4 bank (3 non-bridging, 1
homing). £3.00 P&P 35p (£3.85 inc.
VAT & P).

MICRO SWITCHES
Miniature roller micro switch. 5A C/0 contacts, Mt

by Bonnetlo. Price: 10 for £2.00, P&P 25p. Total

incl. VAT & P £2,59. As above less roller 20 for

£€1.80, P&P 25p. Total incl. VAT & P £2.36.

D.P.C/0 lever m/switch, mfg. by Cherry Co, USA. Precious
metal, low resistance contacts. 10 for £2.50. P&P 30p. Total
inc. VAT £3.22 (min 10), N.M .S, ——

HEAVY DUTY SOLENOID
Mfg. by Magnetic Devices. 240V AC.
Intermittent operation. Approx. 20Ib
pull at 1.25in. Ex. equip. Tested E)
Price £4.75 P&P 75p (£6.33 inc. VAT & P). R&T.
PYE EYTHER

240V AC solenoid. Approx 1!b pull, Y’ travel, intermittent
rating. Price £1.00 P&P 20p (£1.38 inc VAT & P) N.M.S.

WESTOOL TYPE MM B8 MODEL 2

240V AC. Approx. 1% Ib pull at ¥z inch. Rating 1. Price
£1.50 P&P 20p (£1.96 inc. VAT & P). N.M S,

TYPE AG/TG

18-24V DC 70 ohm Coil Solenoid. Push or Pull, Adjustable
travel to 3/16in. Fitted with mounting brackets and spark
suppressor. Size: 100X 65X 26mm. Price: 3 for €2.40 P&P
30p (min. 3 off} (£3.10 inc. VAT & P)

INSULATION TESTERS (NEW)
Test to IEE spec. Rugged metal construc-
tion, suitable for bench or field work,
constant speed clutch. Size L. 8in, W. 4in,
H. Bin, weight 6ib.

500 VOLTS 500 megohms

€49.00 Post 80p (£57.27 inc. VAT & P)
7,000 VOLTS 1,000 megohms £55.00
Post 80p (€64.17 inc. VAT & P). SAE for leaflet.
YET ANOTHER OUTSTANDING OFFER

New IMFD 600V Dubilier wire ended capacitors, 10 for

€1.50 P&P 50p. (£2.30 inc. VAT + P&P)
(Min. 10). N.M.S.

All Mail Orders — Callers
Ample parking

Showroom open Monday-Friday

-SERVICE TRADING CO

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230/240V a.c. 50/60 OUT PUT

VARIABLE 0—260V

200W 1 amp inc a.c. voltmeter £14.50
0.5 KVA (2% amp MAX) €17.00
1 KVA (5 amp MAX) €22.50
2 KVA (10 amp MAX) €37.00
3 KVA (15 amp MAX) £45.50
5 KVA {25 amp MAX) £74.00
10 KVA (50 amp MAX) €168.00
17 KVA (75 amp MAX) . £260.00
3-PHASE VARIABLE VOLTAGE
TRANSFORMERS i
3 KVA (max. 16 amp) €106.43 "';svc:{"age
6 KVA {max. 30 amp) £159.37
10 KVA {max. 50 amp) . ... £327.43

p
CARRIAGE PACKING & VAT EXTRA

LT TRANSFORMERS

13-0-13V at 1 amp £2.50 P&P 50p (£3.45 inc VAT)
0-4V/6V/24V/32V a1t 12 amp £18.50 P&P £1.90 (£23.46
inc. VAT & P)

0.6V/12V at 20 amp €14.70 P&P £1.50 (inc. VAT £18.63)
0-12V at 20 amp or 0-24V at 10 amp £12.00 P&P £1.50
(E15.53 inc. VAT & P)

0-6V/12Vat 10 amp £8.25 P&P £1.25 (inc. VAT £10.93)
0-6V/12V/17V/18V/20V at 20 amp £19.00 P&P £1.50
(€23.58 inc. VAT & P)

0-10v/17v/18V at 10 amp £10.50 P&P £1.50 (inc. VAT
£13.80)

Other types in stock; phone for enquiries or send SAE for leaflet.

RHEOSTATS

New ceramic construction, vitreous en-
amel embedded winding, heavy duty
brush assembly, continuously rated.

25 WATT 10, 25, 100, 150, 250, 600, 1k, 1.5k ohm
£2.40 Post 20p (£2.99 inc VAT & P). 50 WATT 250 ohm
£2.90 Post 25p (£3.62 inc VAT & P). 100 WATT
1/6/10/25/50/100/250/300/500/1k/1.6k/
2.5k /5k ohm £5.90 Post 35p (£7.90 inc VAT & P).
Black Silver Skirted Knob calibrated in Nos 1-9, 1%in
dia brass bush. ldeal for above Rheostats 24p ea.

! STROBE! STROBE!

HY-LIGHT STROBE KIT Mk. IV
Latest type Xenon white light tube. Solid state timing
and triggering circuit. 230/ 240V AC operation. Speed
adjustable 1-20 fps. Designed for large rooms,” halls,
etc. Light output greater than many (so called 4 Joule),
strobes. Price £22.00 post £1.00 (£27.03 inc. VAT &
P). Specially designed case and reflector for Hy-Light
£9.00 Post £1.00 (£12.08 inc. VAT & P).

1 22232233823 8388 83833 8 & ¢
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES
aft 40 watt £8.70 (callers only €10 inc VAT). 2t 20
watt £6.20. Post 75p (£7.99 inc. VAT & P). (For use in

»
»
»
»
»
»*
»
stan bi-pin fittings) ;
»
»
%*
*
*
»
»

Mini $2in 8 want £2.80. Post 35p £3.62 inc. VAT & P).

9in 6 watt £2.25 Post 35p (£2.99 inc. VAT & P).

6in 4 watt £2.25 Post 35p (€2.99 Inc. VAT & P).
Complete ballast unit for either 6/, 9’ or 12 tube
230V AC op. £3.50 plus P&P 45p (€4.54 inc. VAT &
P). Also available for 12V DC op, £3.50 plus P&P 45p
(£4.54 inc. VAT & P).

400 watt UV lamp and ballast complete £38,00. Post
£3 (€47.73 inc. VAT & P). 400 watt UV lamp only

S22 ¢330 333088 dd s a4

. £14.00. Post £1.50. (€17.83 inc. VAT & P). »*
T e A e de ke Tk o e e ek

PROGRAMME TIMERS
240V AC operation, 12 cam model. £7.50 + 75p P&P (£9.49
inc. VAT).

REED SWITCHES

Size 28mmx4mm dia. Price: 10 for £1.00 + P&P 20p (total
incl. VAT £1.38). 100 for £8.00 + P&P 30p (total inc. VAT
£9.55).

WIDE RANGE OF DISCO LIGHTING EQUIPMENT
SAE (Foolscap) for details T ’;
XENON FLASH GUN TUBES e =

Range of Xenon tubes available T
from stock. SAE for full details. = o

RELAYS

230/240V AC Relays: Arrow, 2c/0. 15 amp £1,50 (£1.96 inc. VAT& P)

TEC opentypeIc/o 10amp €1.10 (£1.50 inc VAT & P).

KMK1 Relay. 230V AC, 1 c/o, open type 10 amp contact. mf. by "Keys-
witch’” 80p. + 20p P&P [£1.18 incl. VAT). 5 for £3.75 post pard {£4.32 incl
VAT). 3

DC Ralays: Open type 9/12V 3¢c/o 7 amp £1.00 {£1.38 inc. VAT & P)

Sealed 12V 1 ¢/ 0 7 amp octal base. £1.00 (£1.38 inc. VAT & P). Sealed 12V
2¢/0 7 amp octal base, £1,25 (£1.67 inc. VAT & P). Sealed 12V 3¢c/0 7 amp
t1-pin. £1.35 (€1.78 inc. VAT & P) 24V Sealed 3c/07 amp 1 1-pin €1.35
(£1.78 inc VAT & P) ]amps = coniact rating). P&P on any Relay 20p.

Very special offer. 0-12V DC. 2 make contacts. new ITT 3 for £1,75 + 25p
P&P (inc. VAT £2.30)

Diamond H heavy duty AC relay 230/ 240V AC. 1wo ¢/ 0 contacts 26 amps res
at 250V AC £2.50 P&P 50p (£3.45 inc VAT + P&P). Special base 50p.

Wide range of AC and DC relays
available from stock. Phone or
write in your enquiries.

SERVICE TRADING CO

W4 5BB 01-9951560

CHISWICK
ACCOUNT CUSTOMERS MIN. ORDER £10
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METERS (New) — 90mm DIAMETER N
AC Amp. Type 6272. 0-1A, 0-5A, 0-20A. AC w
volt. 0-15V, 0-300V DC Amp. Type 65C5. W
0-2A, 0-10A, 0-20A, 0-50A. DC Vokt. 0-15V,
0-30V. All types £3.50 ea + P&P 50p {£4.60 incl. VAT).
0-50A DC, 0-100A DC. Price £5.00 + 50p P&P (£5.94 inc.
VAT).

GEARED MOTORS (==
4Y, rpm SIGMA motors approx 35ibinch. =

7Y%, rpm KLAXON motors approx. 25/b inch. r
28 rpm WYNSCALE motors approx. 201b inch. A

71 rpm WYNSCALE motors approx. 10lbinch. ~ >=
Above four motors are designed for 110V AC supplied with 8uto trans-
former for 240V AC operation £7.75 (P&P 75p). Total incl. VAT & P

€9.78.N.M.S,

19 rpm FHP 2207240V ac. reversibie torque.

14.5kg. Gear ratio 144 —1 Brand new. Including
capactors, mt. CITENCO. Price £14.25 + £1.25
P& P (£17.83 includ. VAT). N.M.S
30 rpm 2307240V a.c. 50Ib. in mf. PARVA-

LUX, Price £15.00 + £1.50 P & P (£18.98)
includ. VAT) N.M.S.

56 qpm. 240V a.c. 50Ib. in 50Kz 0.7 amp.

Shaft length 35mm. Dia. 16mm. Wt. Bkg.
600g. Mt. FRACMO. Prce £18.00 +
£1.50 P&P (£18.98 includ. VAT).. N.M S,

100 rpm 110V a.c. 115Ib . 50Hz. 2.8 amp.
single phase split capacitor. Immense power.

Totally enclosed. Fan-cooled in-line gearbox.

Length 250mm. Dis. 135mm. Spindle dia.

15.5mm, length 145mm. Tested. Price

€12.00 + £1.50 P&P (£15.83 inc. VAT).R &

T. Suitable Transtormer tor 230-240V op. Price
€8.00 + 75p P & P {£10.08 inc. VAT).

200 rpm 35Ibs in 115V 50Hz
Price £18.00 + £1.50 P & P (£20.13 includ. VAT). N.M.S
Suitable Transformer for 230-240V a.c
Price £8.00 + £1.00 P & P (£10,35 includ: VAT). N.M.S
12V. D.C. type SD2 Shunt 1/30th ph continuously rated
4,000 rpm. Mt PARVALUX, Price £10.00 + P&P (£12.35
includ VAT) N.M.S.

1 RPM 230/240V. a.c. Synchronous geared Motor. mf.

HAYDON. 2 rpm 230/240V. a.c. Synchronous geared

Motor. Mf. CROUZET. Either type €2.90 + 30p. P&P
£3.68 includ VAT). N.M.S.

,400 rpm 115V. a.c. Motor. HP 1/301h continuously
rated. Fitted with anti-vibration cradle mounting. Mf.
FRACMO. Supplied complete with Transformer for 230/
240V. a.c operation. Price £10.00 + £1.00 P&P. (€12.65
include VAT). N.M.S.

COMPRESSOR

Precision built USA. Horizontally opposed
twin head diaphragm type producing
20lbs. Plus P.S.1. per head. 3.5 plus
C.F.M. Output virtually pulse free. Pow-
ered by 110V A.C. motor size
30x23x15¢cm, weight 7 kilos. Price £24
P&P £2. (inc. VAT £29.90).

Suitable transtormer tor 230/240V A.C. £8.00 P&P £1.00 finc. VAT
€9.72).

REDUCTION DRIVE GEARBOX

Rato 72.1. Input spindle % X Y. Output spindle % X Jin. long. Overall
size approx: 120X 98 X68mm. All metal construction. ex-equip, tesied
Price: £2.00 + 50p P&P (£2.88 inc. VAT & P)

AC Wkg TUBULAR CAPACITORS

Fraction of maker’s price. Motor start atc:

1.5mid. 440V AC 60p 10 mid. 400VAC  £1.75
2 mid. 250V AC 60p 14 mid. A400VAC £3.00
2 mid. 450V AC 75p 15 mid. 250V AC
2.2mid. 440V AC 75p  (biock) £1.50
3 mfd. 440VAC  £1.00 19 mid. 280VAC £2.00
4.1mfd. 440VAC £1.00 20 mid. 250VAC £2.28
5 mid. 400V AC €1.25 50 mid. 370V (block)
§3mid. 160V AC 60p £6.00
5.4 mid. 280V AC 75p
6.5mid. 280VAC £1.00 P&P. upt02.5mid. 25p. 3 mid.
7.5mid. 200VAC  £1.00 to 20 mid. 50p 50 mid. £1.50
10 mid. 250VAC  £1.00 Al plus VAT

‘VENNER TYPE' ERD TIME SWITCH
200/250V AC 30 amp. 2 on/2 oft every 24
hrs. at any manually pre-set time. 36-hour
spring reserve and day omitting device. Built 10
highest Electricity Board specification. Price
€9.00 P&P 75p. (€11.21). R& T

SANGAMO WESTON TIME SWITCH

Type $251 200/250V AC 2 on 2 oft every-24 hours. 20
amps contacts with override switch, diameter 4' X 3', price
£8.00 P&P 50p (£9.78 inc. VAT & P). Also available with
solar dial. R & T.

AEG TIMESWITCH

200/250V AC 1 on/ 1 off every 24 hours, 80 amp contact
(ideal storage heaters). Spring reserve £10.00 P&P 50p
(Total £12.08 inc. VAT). R&T.

MINIATURE PROGRAMMER

Crouzet 1 rm. 115V AC Motor operating 2 Roller Micro
switches (4 amp). Can be used on 240V AC with either 0.25
mid 250V Condenser or 5.6K wirewound Resistor 7 watt
supplied. Price £2.50 + 50p P&P. (£3.45 inc. VAT P&P).
N.M.S.

MINIATURE 24-HOUR TIMESWITCH
(German mir.) 240V AC operation
Spring reserve. 10 amp contacts, one
on-off every 24 hours. Calibrated in
wo hour steps. Minimum on-off
period 6 hours. Day Omission. Un-
usual feature with these switches is
that trips may be removed at will en-
abling individual days to be pro-
grammed as required. Size only
3''x4* Depth 2% Price £6.50 +
50p P&P (€£8.05 inci. VAT & P).
N.M.S.

N.M.S. — New Manutacturers’ Surplus
R.&T. — Reconditioned and Tested

Personal callers only

9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576
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S$-2020TA STEREO

TUNER/AMPLIFIER
KIT

SOLID MAHOGANY CABINET

WIRELESS WORLD, MARCH 1980

A high-quality push-button

FM Varicap Stereo Tuner combined
with a 24W r.m.s. per channel Stereo
Amplifier.

Brief Spec. Amplifier Low field Toroidal transformer, Mag, input, Tape In/Out facility {for noise reduction unit, etc.), THD less than 0.1% at 20W into 8 ohms. Power on/off FET transient protection.
All sockets, fuses, etc., are PC mounted for ease of assembly. Tuner section uses 3302 FET module requiring no RF alignment, ceramic IF, INTERSTATION MUTE, and phase-locked IC stereo
decoder. LED tuning and stereo indicators. Tuning range 88-104MHz. 30dB mono S/N @ 1.2pV. THD 0.3%. Pre-decoder ‘birdy’ filter. PR'CE . £59 95 + VAT

NELSON-JONES
Mk. 2 STEREO FM
TUNER KIT

A very high performance tuner with dual
gate MOSFET RF and Mixer ready built
front end, triple gang varicap tuning, b ,
linear phase I.F. and 3 state MPX de- - . e

coder. ) .
PRICE: £69.95 .+ vai B

NRDC-AMBISONIC
U HJ 2 NRDC —~AMBISONIC

Sumound Sound Decoder

SURROUND SOUND . e
DECODER

The first ever kit specially produced by Integrex for this British NRDC backed surround sound system which is the result of 7 years’ r?search by the Ambisonic team. W.W._ July, Aug., '77
The unit is designed to decode not only UHJ but virtually all other ‘quadrophonic’ systems (Not CD4), including the new BQC HJ 10 input selections. } . 1 . "
The decoder is linear throughout and does not rely on listener fatiguing logic enhancement techniques. Both 2 or 2 input signals and 4 or 8 output signals are provided in this most versatile unit.
Complete with mains power supply, wooden cabinet, panel, knobs, etc.

Complete kit, including licence fee £49.50 4 VAT or ready built and tested £67.50 + VAT

S5050A STEREQ AMP Ve or

performance kit
50 watts rms-channel. 0.015% THD. $/N 90 dB, Mags/n 80 dB. Output device
rating 360w per channel.
Tone cancel switch. 2 tape monitor switches. Metal case — comprehensive
heatsinks,

Complete kit only £63.90 + VAT

3\

INTRUDER 1 Mk. 2 RADAR ALARM

With Home Office Type approval .

The original “Wireless World'’ published Intruder 1 has been re-designed by Integrex to incorporate several new features,
along with improved performance. The kit is even easier to build. The internal audible alarm turns off after approximately 40
seconds and the unit re-arms. 240V ac mains or 12V battery operated. Disguished as a hard-backed book. Detection range up
t0 45 feet.

Complete kit £49.50 plus VAT, or ready built and tested £64.50 plus VAT.

Wireless World Dolby noise reducer

y ; Typical performance

Trademark of Do,by Laboratories Inc. Noise reduction better than 9dB weighted.

Clipping level 16.5dB above Dolby leve! (measured at 1% third
harmonic content)

Harmonic distortion 0.1% at Dolby level typically 0.05% over
most of band. rising to a maximum of 0.12%

Signal-to-noise ratio: 75d8 (20Hz 10 20kHz. signal at Dolby level)
at Monitor output

Dynamic range >90dB

Comptete kit PRICE: £43.90 + var S0mY seislivy

Also available ready built and tested Price £59.40 + VAT
Calibration tapes are available for open-reel use and for cassette (specify which) Price £2.40 + VAT
Single channel plug-in Dolby (TM) PROCESSOR BOARDS (92 x B7mm) with gold plated contacts and all components Price £9.00 + VAT

o
- We guarantee full after-sales technical and servicing facilities on all our kits, have you checked that A
these services are available from other suppliers? H I
All kits are carriage free ‘Please send SAE for complete lists and specifications

: Portwood Industrial Estate, Church G‘resley,
In'E G n E “ ll m I'E n Burton-on-Trent, Staffs DE11 9PT
Burton-on-Trent (0283) 215432 Telex 377106

WW — 109 FOR FURTHER DETAILS
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Cut costs and speed
trotble shooting

with the

Huntron Tracker

This easy to use td instrument displays shorts, opens, and leakage in solid state
components. tieck diodes, unijunctions, bipolars, Darlingtons, J-FETs,
MOS Fi’'s, LED’s, electrolytics and IC's . . . IN CIRCUIT!

Test pure digital %nalogue hybrid boards . . . WITHOUT CIRCUIT POWER!
Current limitd to protect delicate devices in the MOS-C MOS family.

Save 20 ...30.40. .. even 50% of trouble shooting time and recover your
investmen{ast! Exclusive 12 months warranty, available from—

MTL Microesting Limited
1-15 Butts Roag Alton, Hampshire
Telephoneflton (0420) 88022.

| WW—117 FOR FURTHER DETAILS
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STEREO DISC AMPLIFIER 3

A reference lplii‘ier for disc monitoring and transfer when
replay signalisif the highest quality are required.

STERED DISC AMPLIFER 3

Please ring milvrite for six page specification leaflet.

Reviewed in Nwember issues of Gramophone, Hi-Fi for Pleasure and
Popular Hi-Fi.

Dominus ro 5o

Cranleigh, Sdrey GUG6 7JF. Tel. 04866 6477
000000¢00000000 0000000060060

FOTOLAK

|
POSITVE LIGHT SENSITIVE AEROSOL LACQUER

Enables YOU to prq uce perfect printed circuits in minutes!

Method Spray cleded board with lacquer. When dry, place positive master of

required circuit on #w sensitized surface. Expose to daylight, develop and etch.

Any number of exat copies can of course be made from one master. Widely

used in industry fodrototype work.

Pre-coated 1/16 Fibre-glass board

FOTOLAK ™ =0 - £2.00  594mm x 114mm 21.50
Developer +-+o-- 300 504mm x 228mm £3.00
Ferric Chloride . 1. . 50p 408mm x 228mm £600

467mm x 305mm £9.00
Plain Copper-clad;Fore-glass. Singte-sided Double-sided

Approx. 3.18mm tick sq. ft. £1.50

Approx. 2.00mm tick sq. 1. £2.00

Approx. 1,00mm tfck sq. ft. £1 60 £1.75

Clear Acetate Sheefor making mastet. 260mm x 260mm 12p
i

PJ‘age and packing 65p per order. VAT 15% on total
G. F. MILyARD ELECTRONIC GOMPONENTS LIMITED
369 Alum Rock ‘Pad, Birmingham B8 3DR. Telephone: 021-327 2339

!

TRANSFORMERS
., CONTINUOUS RATINGS
MAINS ISOLATOR VAT 15% 12 or 24-VOLT
PRI 120 or 240V Sec 120 or 240V Separate 12V windings Pri 220-240V
Centre Tapped and Screened Ref :

Rof. VA (Watts) £ P&P

Co7* 20 484 91

149 7.32 1.10

150 8.38 1.31

151 12,28 1.31

152 14.61 1.73
153 18.07
154 22.52
155 32.08
156 40.92
167 56.52
158 67.99

159 85.33 19.72

#115 or 240 sec only. State volts re- 226 30 4041

quired. Pri. 0.220-240V. 30 VOLT RANGE
50 VOLT RANGE Pri 220-240V Sec. 0-12-15.20-24.30V

) Voltages available 3, 4
Pri 220-240V. Sec. 0-20.25.33-40-50V. | V™50 7050V or 1 20.0.1 23 ans 19V 01y
Voltages available 5, 7, 8. 10, 13, 15, Ref % [3 &P
17, 20, 25, 30, 33, 40 or 20V-0-20V and
d 75V.0-25V Screened
o. Amps t P&
102 0.5 3.75 .90
103 4.57 110
-104 7.88 3
105 9.42 1.62
106 12.82 1.75
107 16.57 1.89
118 22.29 2.39
119 o 27.48 OA
4109 g 31.79 0A . 32.40

60 VOLT RANGE SCREENED MINIATURES rrimary 240V
Pri 220-240V Reof. i £ J
Sec 0-24-30-40-48-60V. Voltages 238 e g
available 6, 8, 10.12, 16, 18, 20, 24, -
30. 36, 40, 48. 60V, or 24V.0-24V
_and 30v-0-30V N 13
Ref. Amps £ P& P
124 4.27 1.10
126 6.50 1.10
127 8.36 1.31
12,10 1.39
13.77 212
17.42 1.89
18.87 2.2
27.92 OA
32.51
37.47

Please add VAT
atter P&P

N
owny

179
15.38

==
NODOABWNN— ~
RPN

i

2.90
3.93
6.35
6.82
8.79
10.86
12.29
16.45
18.98
21.09
24.18

P Pwn =
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SONOEIN AWM =O
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e
=
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o
o
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N
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0-15.27, 0-15-27
0-15.27, 0-15-27: .
AUTO TRANSFORMER
Ref. VA (Watts) TAPS [
15 0-115-210-240V

[eX-Y-R-Y=1-X-T-%-}

V
MAINS ISOLATING
Pri 200/220 or 400/440
Sec 100/120 or 200/240 75 0-1156-210-240V
VA  Ref. £ 150 0-115-200-220-240V
60 243 5 500 .
350 247 1000
1000 250 45.84 1500

B(R|D E RECTIFIER 2000
1 Ov_g I5A+ Tz’.1§ 3000
200v 2A

asp 4000
200v % s5p | 57s 5000
200v 4A 65p
400v aA 85p
400v 6A £1.40
2.85

6
0-10-115-200-220-240

Step Up or Step Down

CASED AUTO TRANSFORMERS'
240V cable input USA 115V Fiat pin outlets P&P Ref..

MINIMULTIMETER | Jova coe 193

DC1000V, AC-1000V | 150VA £11.00
AC/DC-1000Q/V 200vA

DC-100mA. Res — 150K |.
Bargain at £7.20
VAT 15% P&P 71p

‘PANEL METERS
43mm x 43mm

0-50uA
0-500 4 A

12A £
P&P 17p. VAT 15%

TEST METERS
AVO8 Mk. § £91.50
AVO71 £38.00
AVO73 £50.70
AVOMMS MINOR £35.95
.WEE MEGGER £76.28 |
EM272 316KQ/V £59.80
DA1 16 Digital £110.90
Megger BM7 (Battery} £53.76
Clamp Meter 300A £54.60

Avo Cases and Accessories
P&P £1.32 VAT 15%

MINIATURE TRANSFORMER
O Centre Tapped 15V 7.5-0-
7.5V

2000VA

82mm x 78mm

£6.20 0-50pA £6.70
£5.95 0-500,A £6.70
0-1mA £5.95 0-1mA £6.70
0-30v £5.95 0-30v £6.70

VU Indicator kdge 54mm x 14mm ga FSD . £2.60
VU Panel Ind. 48 x 45mm, 250ua FDS £2.60
Carriage 76p VAT 15%

) U4315 Budget Meter 20KQ /V. Rangers to 1000V
Ref. Amp Price P&P | 2.5A AC/DC 500KQ. Res in steel case £15.85.
230 .52 [ P&P £1.32. VAT 15%.

326 NEW RANGE TRANSFORMERS

Pri 0-120; 0-100-120; (120V or 220-240V) Sec.
0-36-48 twice to give 72v or 92v.

2A £13.35 PP £1.40 4A £20.65 PP £2.11
3A £16.17 PP £1.70 5A £29.30 PP £2.47

Al
Inset bras:

cards {boards) flush fitting lid.

PB1 B0mmx 62 x 40 .80p

PB2.100mmx 76x40  .80p

PB3 120mm x 100 x 45 £1.04

PB4 215mm x 130 x 85 £2.68
P&P 33p. VAT 15%

ANTEX SOLDERING IRONS |
15W €4.58. 25W £4.58
Stand for above £1.75. P&P
53p VAT 15%.
ISOLATOR Ref. 30 240V
240V 200VA £4.62. P&P|
£1.10. |
ISOLATOR Ref.

62 240V; o

METAL OXIDE RESISTORS 5% uw
{Electrosil)

3900 - 4700 - 5100 - 5600 - B20Q 1K - 1K1 -

1K2- 1K6 - 1KB - 2K - 2K4 - 3K - 16K - 20K - 22K

. 24K - 47K - 82K - 100K - 130K . 180K - 220K -

270K - 300K £1.50 - 100.

MAINS ADAPTORS
MVA30. 6. 7. 5. 9V at 300mA plus dorect into
13A socket (fused) 4-way multi plug £4.00
3300-3-6-9-12V at 300mA plus straight to 13A
socket (fused) with muitiplug £4.60
15% VAT. 55p P&P N

240V 250VA £5.62. P&P
10

Barrie EIl

Send 15p for catalogue Prices correct at 30/ 10/79-

ectronics Ltd.

3,THE MINORIES,LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

WW — 030 FOR FURTHER DETAILS
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‘All these only
from HENRY'S

e

*s"&‘.\,,v:.lé J

\"’\W« 2
topetd

el ol
, L % FREE
i POWER

SUPPLY

Y

with

P&P 150

ere's an offer you can’trefuse:
Because of the lack of availabi

NASCOM-2

32K RAM
+VAT 50, for £295lus VAT

lity of 1K 4118
RAMs, Nascom Microcomputers is suplyingits
‘Nascom 2 without the 8 spare 4118s buwith a FREE
16K dynamic RAM board.

)

When the 418s become
available, Nacom 2
purchasers cn have them
atthe specialrice of £80
+ VAT forthe K.

this is what ya get:

MEMORY

® 16K RAMibard

{expandaje to 32K).
@ 8K Micosoft BASIC..

Buy

" @ 2K NA-SYS 1
monitc.
i N ﬁ{lt'Sh ® 1K Vido RAM:
idering iro S @ 1K Waspace/
overahotso uiLT!
lied BU!

Scratcbsd RAM.
stem1s

@ Main bard sockets

— BeSt ! ! for thelx4118sor
¢ o | MICROPROCESSOR 2708 EROMS.
2102 1 ‘2% ©® Z80A which wit run at 4MHz but is selectable betwen1/2/4 MHz.
8 for 8.00 | HARDWARE
2114 4.00 | @Industnal standard 12" x 8” PCB, through hole platd. masked
8 for 30.00 | and screen printed. All bus lines are fully butfered o-board.
4116 _7.50| |NTERFACES @ Licon57 keysolid state keyboard.
2708 7.0 | ®Monitor/domestic TV interface. |
4 for 28.00 | ® Kansas City cassette interface (300/1200 baud) or 55232/2CmA .
4118 12.75 teletype interface.
4 for 48.00 The Nascom 2 kit js supplied complete with construtionarticle
22.00| andextensive software manual for the monitor andIASIC.

y EXPANSION NASCOM.1 2

rogrammingAsnual . . . . £4.50.
£ xpansmon butfer board €32.50 *Powersupplyirupto -
MEMORY KITS (inclusive all - 32K expansion kIl £24.50
hardware) *B8A power supp for larger
BK €85 than 32K expanon £680.00
16K €140 WExnar:sion carframe £29.80
32K £200 EPHOM proggmmer . . . . £13.98
#l/Q board with decoders and SMA'!T-" .......... £74.98
all hardware except ICS will Tiny Basic £€25.00
accept up 1o 3 P10s, 1 CTV and

Super Tiny Basywith editor and machine
1 UART {

£35

utility routined) £35.00
NEW. T 4 gperating system in (2) Zeap assemblerditor £32.00
2708 EPROMS UPWARDS : BKBASICRON . . . . .. .. £40.00
COMPATIBLE FROM T2 and B-BUG Nespen Text hndier . .- . . £30.00
. £25.00 Disassembier. . . . . . . . . 598

NAS SYS 1. MONITOR . . . . £25.00

NASGOM IMPPLAIN
PAPER PRINTIR

Fully built and housad in a sylish enclosure
for just £325 plus 1594 VATinterfaces with
all micro computers. Deliveies Ex-Stock.
® Optional tractor feed. ® Baud rate trm 110 to 9600
® External signal for optional synchrorsation of baud

The Nascom IMP (Impact Matrix Printer) features are:

@ 60 lines per minute ® 96 character ASClI set

@ 80 characters per line. (includes upper/lower case
@ Bi-directional printing ® Automatic CR/LF.
® 10 hine print buffer ® Accepts 85" paper.

FERRANTI COMPUTER KEYBOARDS

e ———
HALF PRICE
OFFER

EXCLUSIV: TO HENRY'S
.50% OFF NAKER’S PRICE

@Software sectable 20, 40 ana BU

column usig 120mm sluminium-
ised r.por ol supplied.
150 lines pe minuts,
b - - s o e
1 o ! ) ol P \Tandy, stc.
STURDY 14x6x3" K1) v S characior s
o d aper feed, ancon/oft i
CASE sll:.'(‘ltl;:‘t_lrﬁ ) S Audibie 'qeup";sgm *Wight Tobe  ches
o ®Size: 13" x 104" Mi" LIST PRICE €400
| ) ®New, boxed and fult guaranteed
60 Key ASCII Coded in steel case ESecigp g 80 column  Our Price £195.00
Latched output complete with Plug & Cable Sl CENTRONICS P1 PRINTER plus VATpost FREE
_with circuit to convertto T.T L. Ieve‘ls. £25 P/P £2,50 ’ - ] Spare paper €9 41 3 Rolls + VAT
Your London & National Nascom Distributor. » & -
Export Orders deduct VAT, but add 5% carriage COMPUTER SEND ”ENRyf
Official Export & Educational Orders welcome BROCHURE 15p | Computer Kit Division
¢ Our Telex 262284 Mono Ref. 1400 Transonics | FREE STAMP |~ 4d¢Eagmuenons. toncon. Wikngians
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ELECTRO-TECH COMPONENTS LTD.

364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

FEATURES:

Close-toterance, high-quality, top loading transport
“‘Sen-Alloy’’ {SA type) R/P head

Solenoid-driven autostop circuit

Automatic head cleaning device

Air damped “"soft”" cassette eject

Miniature microswitches for switching

Three-digit tape position counter
Six-function keyboard controls: “‘Record,
"‘Play,” “"Stop/Eject,’”” "“Pause.”’

PCB connectors and cables attached

Rewind,

%% % %%k %% % % %

request. $.A.E. please.
Price of above unit £14.95 VAT Inc.

Plus £1 P&P

HERE-ITIS! THE BRAND NEW 8022A
HAND-HELD DMM

Consider the following features:
6 resistance ranges from 200
ohm-20 chms

8 current ranges from 2mA-2A
AC/0C .

10 voltage ranges from 200
my-1000v OC-200 mg-750V
AC

Pocket size — weighing only
370 gms. .

Full overload protectionj— will
withstand 6kv spikes

Rugged construction — ¥irtually
indestructable

Meets tough military specs —
drop proof

In line, pushbutton operation for
single-handed useage
Incorporates low power cmds
chip for low power consumption
Ail this plus a 2-year full guaran-

Pre-aligned heads and calibrated motor speed regulator built in

Forward, "’

High-mass balanced flywheel with permanent Iubricétion spindle
Full specifications for motor, heads, and switches available on

- JVC-VICTOR HIGH FIDELITY STEREO CASSETTE
TRANSPORT MECHANISM

ELECTRO-TECH COMPONENTS have secured a very large quantity of cassette transport mechanisms, equipped with all the latest improvements, as well as
"SEN-ALLOY’* type 1.5 micron record/replay heads, and solenoid-controlled auto-stop action. These were manufactured by JVC/VICTOR of Japan to specification of
TANDBERG OF NORWAY, for inclusion in a cassette deck costing over £250. This mechanism alone would normally cost over £50.

CHROME DIOXIDE CASSETTES

Limited quantity only. Excellent quality little
known brand (Italian). Satisfaction guaranteed.
C90s only. Price per six {(minimum quantity) £6
inc. VAT. P&P 75p any quantity.

FERRIC OXIDE CASSETTES

Excellent quality (Italian) C120s only. Price per
6 (min. quantity) €5 incl. VAT. P&P 75p any
quantity.

This offer only applies while stocks last

Trade and Export Enquiries Invited

OFF THE SHELF
DELIVERY ON THESE

®

FLUKE

DIGITAL MULTIMETERS

BRAND NEW FROM FLUKE!!!

NOW AVAILABLE

THE 8024A HAND HELD DMM
This model incorporates all the features of

the 8020A but in addition has:

A peak hold switch which can be used in
AC or OC for voits and current functions.

Audible continuity testing and level de-

tection for sensing logic levels.

A temperature (°C) range for use with a

thermocouple.

£135
Carriage and Insurance £3

Regular readers of WIRELESS WORLD will know of the original LINSLEY-HOOD CASSETTE DECK design, published in May 1976. Subsequent articles by Mr.
Linsley-Hood have donfirmed that the design far exceeded his original expectations, so much so that he published a number of improvements, modifications, and
additional features to the original design, which are now incorporated in our:

*CASSETTE DECK KIT BASED ON DESIGN OF MR. LINSLEY-HOOD »

We have developed an outstanding stereo cassette kit with the aid of Mr. Linsley-Hood, to complement the improved specification and latest Important advances in
cassette electronics since the original design was published. The kit is ideal for use in conjunction with the JVC transport mechanism (above).

Included in the kit are two fibreglass PCB's, drilled and plated for immediate assembly, two VU meters, Dual LED Peak Meters, Variable Bias system, Power Supply, over
10 micro-circuit IC’s for the most up-to-date performance, as well as monitoring amplifier, test and calibration cassette, etc.

Price of Kit (without transport mech.) £35.95 VAT inc. plus £1.00 P&P
Also available: A custom-designed case for the Kit, this is a fully screened enclosure, sloping panel, satin anodised, wood end panels, professional finish.

Price of Case £9.75 VAT inc. pius £1.00 P&P.

W eire dee.

8010A AND 8012A BENCH MODEL D.M_M.s
The 8010A is a general purpose, bench/partable digital muliimeter with more functions
and teatures than ever offered for such a low price. Its companion, the 80124, bas
identical characteristics except that r has two addmonal low resistance ranges. 2§l and
2012 to replace the BO10A’s 10 ampere current range.
The BO10A and 8012A feature:
10 voltage ranges from 200mv - 1000v de, 200mv - 75v ac.
3 conductance ranges from 2m$ - 200 nS.
6 resistance ranges from 20012 - 20mS} - the 801 2A has two additional resisiance ranges
2% and 2052
10 current ranges from 200pA - 2A AC/DC — the BO10A has two additional current

-anges 10A ACand 10A DC.
8010A £159 8012A £179

Carriage and Insurance €3
-ve B0 1 0A is also available with two rech Nicad size C bart

- 01 a* £179.00.

installed s aption |

LOW COST, AUTORANGING

AC volts 0 to 2.5, 10.
25, 100. 250. 500.
1000.

Accurately govers 120
KCS To 500 MCS in 6
bands

Disectly calibrated. Vari-
able R.F. Attenuatos

DC volts. 010 0.25. 1. 2.5, 10. 25, 100,
250, 1000.DC current: 010 50 ua. 5 ma, 50

240v AC ma, 12 amp.
Oimens. 140 x 215 x | Resistance: O 1o 6K, 60K, 6 meg. 60 meg
WG Decibels. ~20t0 +56 db.
Short test. internal buzzer.
£52.95 Suze: 160 x 110 x 55 mm.
RIEEHEIR2S £20.50. P.&P. 75p

CALLERS WELCO

We are open 9 a.m.-6 p.m.

Monday-Saturday

%\/e carry a very large

'selection of electromic
components and

electro-mechanical items.
Special quotations on
quantities

ME

ee The following accessnries are in stock now MULTI-FUNCTION COUNTER
A Y8008 Touch and Hold Probe £18.00
For only £89 " SOFT.CARRYING CASE BOK-40 High Voltage Probe t4s.00 e MODEL 1900A :
e : 81RF RF Probe to 100 MHZ 5 Autoranging in both lrequency and period measurement modes
Carriage pnd ipyaielc o £7 extra BOT-150C Temperature Probe (C) .. £65.00 | @ Wide Frequéncy range —b Hz 10 B0 MHz
= 801-600 Clamp-on AC Current Probe £50.00 @ High sensitivity —25 mV, typically 16 mv/
] ® Sux dign LED display with leading zero suppi and
overfiow
. @ Optional internal batterv cack 4 hours til Ll
Even more sophisticated the Fluke 8020A @ Autoreset on all gate times, all function switches
Identical in most respects to the 8022A but in addition incorporates a @ Four manually selected gate imes providing resolution 1o 0.1 Hz
conductance range from 2mS-200nS. @ Event counting 10 10 events with overflow indicator
@ Signal input conditioning with switchable 1, MMz low pass filter and attenuator
o @ Rugged moulded case with convement tilting / carrying handle
Pr|ce £ 1 1 2 @ Optional parallel data output with decimal point and annunciation
& £3.00 @ Tradivonal high Fluke quality
rriage and insurance £3. @ Self check
A handsome soft carrying case is included (this-model only} £175
! Carriage and Insurance £3
P PLEASE ADD 15% VAT
: MULTITE
TE20D -R.F. SIGNAL GENERATOR 30,000 SEn TO ALL ORDERS L}:"f'z°b°?° ?;"50 ¥7206 EN
A siurdy and reliable in- EXCEPT WHERE |00v°5050‘ 1080. B AC \Z/O(goooolzv 50,
;::;:\:m Has internal ITEMS MARKED DC volts: 0 to 5. 25, 50. 250, goo_ 1000.
VAT INCLUDED." 25080082500 DC Volis® 0.0.5. 5

DC current 0 10 50 va

2 5ma, 250 me.
Resistance O to 6K
ohms. 6 meg ohms.
Oecibels: —20 to +22
di

25, 125, 250, SO0.
1000.

DC Current: 0-0.06.
5. 250 mA

Ib.
Capacrance: 10 pt. 0.01 Resistance: O0-3k ohms, 300k ohms. 3 meg

ut 0 1 uf ), iy
Size, 4% x 3% x 1 Inch. Sectbals: — 20— +63 db.
£10.95 Oims 127 2 90 x 32 mm
P.&P. 75p £10.95 P &P 75p
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© DELUXEEASY TO BUILD LINSLEY-HOOD S
=
- 75W STEREO AMPLIFIER £99.30 + VAT A
e This easy to build version of our world-wid: laimed 75W amplifier kit based upon circuit :
- boards interconnected with gold plated contacts resulting in minimal wiring and construction . b=
- 3 delightfully straightforward. The design was published in Hi-Fi News and Record Review and =
- features include rumble filter, variable scratch filter, versatile tone controls and tape >
= monitoring whilst distortion is less than 0.01%. =
>
w ™
= >
<
= WIRELESS WORLD FM TUNER £70.20 + VAT u
= A pre-aligned front-end module makes this Wireless World published design very simple to m
& construct and adjust without special instruments. Features include an excellent a.m. rejection =
[--] push-button station selection as well as infinitely variable tuning and a phase tocked loop o1
- stereo decoder, incorporating active filters for “'birdy’* suppression. m
« >
< -
= >
w s
=z
> LINSLEY-HOOD CASSETTE DECK £79.60 + VAT z
[~
7, This design, published in Wireless World. although straightforward and relatively low cost' =
=] provides a very high standard of performance. There are separate record and replay amplifiers =
2 and switchable equalisation together with a choice of bias levels are also provided. The >
3 mechanism is the Goldring-Lenco CRV with electronic speed control. -
(7]
= (7]
a z
= o
STRANSCENDENT 2000 S!NGLEBOARD SYNTHESIZER =
x As featured in Electronics Today International 3
-
x
= m
The kit includes fully finished metalwork, fully assembled solid
—d teak cabinet, filter sweep pedal, professional quality components o
g (all resistors either 2% metal oxide or 2% metal filml) and it really (]
= is complete — right down to the last nut and bolt and last piece of ﬂ
= wirel There is even a 13A plug in the kit — you need buy >
(- absolutely no more parts before plugging in and making great z
o music! Virtually all the components are on the one professional |-
a quality fibre glass PCB printed with component locations. All the
controls mount directly on the main board, all connections to the
=< + " board are made with connector plugs and construction is so «x
x emer [ aormere S | simple it can be built easily in a few evenings by almost anyone £
< ‘ = : i 1= == capable of neat soldering! When finished you will possess a g
;» TRANS ENDENT 2000 Pﬂwfm‘" synthesizer comparable in performance and quality with ready ‘m
b built units selling for between £600 and £70( z
< d
5 COMPLETE KIT z
s =
_ ONLY &
by >
i T £168.50
i T T 50 + vamn 5
& ' j ; A Ly A o
Comprehensive handbook supplied with all complete kits! This (=)
Zz fully describes construction and tells you how to set up your z
I synthesizer with nothing more than a multi-meter and a pair of m
a Cabinet size 24.6''x15.7''x4.8"' {rear) 3.4" (front) ears! 2
= >
S
N CHROMATHEQUE 5000 5-CHANNEL LIGHTING EFFECTS SYSTEM -
g This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on.each channel. Control of the >
= lights is comprehensive to say the least. You can run the unit as a straightforward saund-to-light or have It strobe all the lights at a speed dependent upon music level or front panel control ~N
7] setting or use the internal digital circuitry which produces some superb’random and sequencing effects. Each channel handles up to S00W and as the kit is a single board design wiring is =
- 3 minimal and construction very straightforward.
L9
- ]
o L3
Kit includes fully finished metalwork, fibreglass =
& PCB, controls, wire, etc. — Complete right down to ekrcma(hcquc 8000 Y -, N
: the last nut and bolt! : ) Ty et B - =
- , . . . ¢ P 'S i~
% COMPLETE KIT ONLY % T 1Y Tty 2
[=] - (-]
[¥Y) £49-50 + VAT . * UOGHTING EFFECTS SYSTE
- » ETS 3 CHANNEL i ™
5 PORESTAAN &
= >
Panel size 19.0'x3.5'". Depth 7.3" E
-« ™
- >
>
= MFA200 100w MIXER/ AMPLIFIER
‘-n‘ Featured as a constructional article in Electronics Today International the MPA 200 1s an exceptionally low-priced but professionally finished general purpose. rugged, high-power amplifier o
o which has an adaptable range of inputs such as disc, microphone, guttar, etc. There are 3 wide range tone controls and a master volume control. Mechanically the design is simplicity in the ;
Prs gxllr'eme with minimal wiring making construction very straightforward. Kit includes fully finished metalwork. fibreglass PCB's, controls. wire, etc. — Complete right down to the last nut and =n
=) olt! >
] : - k - -
ye X 5
a / : - >
2 COMPLETE KIT ONLY =
<
-
7 R M””‘”gw #Duser oy 0w s £49 '90 + VAT o
- \\’ll \\'!I \\'l/ \\',l \"J’ ’ 4 4 E
= - P I I o s - k _ -
= L ¥PA 208 9 0 0 "0 @ Most kits also available as separate packs m
» il g i el b {e.g. P.C.B. component sets, hardware sets,
=z ®  POWHRTRAN * ' : etc.). Prices in FREE CATALOGUE. »
Ty & o
a =
<< Panel size 19.0''x3.5". Depth 7.3" z
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z T20+20 ano T30+ 30

-
N
w

Designed by Texas engineers and described in Practical Wireless, the Texan was an immediate success. Now
developed further in our laboratories to Include a Toroidal transtormer and additional bmprovements, the slimline
T20+ 20 delivers 20W nms per channel of true Hi-Fi at exceptionally low cost. The easy to build design is based

E on a single F/Glass PCB and features all the normal facilities found on quality amplifiers including scratch and
O‘ M rumble filters, adaptable input setector and headphones socket. In a follow-up article in Practical Wireless further
” modifications were suggested and these have been incorporated inta the T30+ 30. These include RF
L] interference filters and a tape monitor facility. Power output of this model is 30W rms per channel.
-
3 SPECIAL PRICES FOR COMPLETE KITS
[
2 120420 KiT PRicE £33.10 + var
. 130430 KIiT PRICE £38.40 + var
g AVAILABLE AS SEPARATE PACKS — PRICES IN OUR FREE CATALQGUE
<
= POWERTRAN SFMT TUNER
x=
[- ]
<
E
’ Wy 5 .|.|.l.nlvlvl.l.l.m_°
E T -;-.‘\ .-....-:_—:-mﬁ_.....um-n‘-:
——— 00008
<
= PRICE FOR COMPLETEKIT £35.90 + var
« SPECIAL PRICE FOR COMPLETE KIT £47 . 70 + VAT AVAILABLE AS COMPLETE KIT ONLY
(L]
PRICES IN OUR FREE CATALOGUE This is a simple, low cost design which can be constructed easily without special alignment
equipment but which still gives a first-class output suitable for feeding any of our very popular
g 3 ] amplifiers or any other high quality audio equipment. A phase-locked-loop is used for stereo
= Foll_owmg the success of our Wireless World FM Tuner Kit this cost reduced modet was decoaing and controls include switchable afc. switchable muting and push-button clannel
a 9designed to complement the T20+20 and T30+ 30 amplifiers and the cabinet size, front selection (adjustable by controls on the front panel). This unit matches well with the T20 + 20
o Panel Tormat and electrical characteristics make this tuner compatible with either. and T30 + 30 amplifiers.
[
[
2 INCREASED CAPACITY AT OUR BIG NEW FACTORY

MEANS MANY PRICES DOWN! ALL OTHER FROZEN!
Another superb design by synthesizer expert Tim Orr!

TRANSGENDENT DPX

As featured in Electronics Today International August, September
October, 1979 issues

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

The Transcendent PDX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultaneously. On the first there 1s a beautiful harpsichord or
reed sound — fully polyphonic i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices. still tully polyphonic. It can be a
straightforward piano or a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer — strings on the top of the keyboard and brass at the lower end (the keyboard is electronically split after the first two octaves) or vice versa or even a
combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive? The harder you press down a key the louder it
sounds — just like an acoustic piano. The digitally controlied multiplexed system makes practical sensitivity with the complex dynamics law necessary for a high degree of realism. There is
a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the vibrato comes
in only after waiting a short time after the note is struck for even more realistic string sounds.

WE'VE MOVED!
NEW FACTORY UP!
PRICES DOWN!

HONG KOWNG

NAURU

NY

DOWERTRAN N

NOLVLINVLI

Cabinet size 36.3''x15.0''x5.0"' {rear) 3.3 (tront)
Also available as separate packs — prices in free catalgoue

AND NIGERIA LUXEMBOURG TUNISIA GERMA

COMPLETE KIT ONLY £299.00 + VAT!

To add tnterest to the sounds and make them more natural there is a chorus / ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall etfect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects
As the system is based on digital circuitry data can be easily taken to and from a computer (for storing and playing back accompaniment with or without pitch or key change. computer
composing etc.. etc.) and an interface socket (25 way D type} is provided lor this purpose.
Although the DPX 1s an advanced design using a very large amount of circuitry, much of it very sophisticated. the kit is mechanically extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors. just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.

The kit includes fully finished metalwork. solid teak cabinet. professional quality components (all resistors 2% metal oxide). nuts, bolts, etc.. even a 1 3A plug — you need buy absolutely
no more parts before plugging in and making great musicl When finished you will possess an instrument comparable in performance and quality with ready-built units selling for over

i

£12001
EXPD RT A SP Ec I A L'TY' Our Export Department can readily despatch orders of any size to any country in the world Some of the countries 10

®  which we sent kits last year are shown in this advertisement. To assist in esttmating postal costs our catalogue gives the,
weights of all packs and kits. This will be sent free on request, by airmail, together with our “Export Postal Guide'* which gives current postage prices There 1s no minimum order charqge. Prices
same as for U K. customers but no Value Added Tax charged. Postage charged at actual cost plus £1 documentation and handling Please send payment with order by Bank Draft. Pastal
Order, International Money Order or cheque drawn on an account in the U.K. Alternatively for orders over €500 we will accept Irrevocable Letter of Credit payable at sight in London.

QUALITY: All components are brand new first grade full specification guaranteed dewvices. All resistors
{except where stated as metal oxide) are low noise carbon film types. All printed circuit boards are fibreglass.

Value Added Tax not included in prices
dnilled roller tinned

UK Carriage FREE

AUSTRIA CZECHOSLOVAKIA SOUTH AFRICA FINL

PRICE STABILITY. Order with confidence! Irrespective of any price
changes we will honour all prices in this advertisement until April 30th,
1980. if this month’s advertisement is mentioned with your order.

Errors and VAT rate changes excluded
U.K. ORDERS. Subject 10 15% surcharge for VAT No charge is made for
carriage. Or current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainiand only)
add £2.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to coliec! your kit from the factory call at
Sales Counter. Open 9 a.m. to 12 & 1 pm to 4 30 p.m. Monday
Thursday.

NEW FACTORY ON SAME INDUSTRIAL ESTATE
ADDRESS AND PHONE NUMBER UNCHANGED

ouRr cATALOGUE IS FREE! wRriTE or pHonE NOW!

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NN (STD 0264) 64455

1IINNHE  VONVIN  WNIDI38  SNHMAD AISNE3IND  1IVHSI VININD MIN

QVOINIYL

V3id4v 1SIM HINOS

AVl

VRVl

INOIT VHHIIS

VOUNVD SONVISI QHVEAONIM
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MRCONI
TH95A /5
AA-FM SIG GEN

Oncagain a limited
* Minisy release enables us to
offer yothis fine piece of
equipment. TheF 995A/5 has a
continuously vaable range in five
bands from 1.59 220 MHz-F.M.
deviation is also¥riable from 0-15 KHz,
Output voltagesdjust from 1.V to
200mV. Outputnd deviation are
displayed on anasily read meter. Other
features such asTAL calibrator, small
size, etc. makesais a snip at only .

£225 carr. + VAT
Full manual avaible.

Note: All units are sted and working prior
to despatch, but disold unguaranteed.

STOPPRESS!

WORD PIOCESSOR

VDU TRMINALS

Just arrived a VDU witk green screen! As yet no
nme to obtain full detailsut we'll make a start. Made
by the ia_mous Ventek C They have the following
spec. 12" monitor, 24 linex 80 characters, upper and
lower case with descgdars, 85 plus keyboard,
numeric keypad ASCHRS232 serial interface,
adjustable baud rate, full asor control, edit function,
character(s) flash functiotetc, etc, latest technology
used, mostly 74LS witlplug in dynamic rams,
supplied in 3 grades

Grade | complete tested anworking £275.00 + VAT
Grade 2 compieteless sorrkeytops £250.00 + VAT
Grade3 conditionasseendescribed £175.00 + VAT
Although grade 1 sold worhg no guarantee 1s offered.
Carriage extra. New ramsvailable 95p each. P.S.
Anyone with circuils or rmuals please contact us.

SEMICONDUCTOR
‘GRABAGS'

Amazing value mixed semienductors, include

transistors, digital, linear |.(s, triacs, diodes, bridge

recs. etc, etc. All devices giranteed brand new, full

spec. with manufacturers nrkings, fully quaranteed.
50 + BAG£2.95 10 + BAGS£5.15

MUFFIR FANS

ideal equipment cding etc.
tested, ex-equipmet.
240v50-60 HZ£65 + p.p. 45p
110v’50-60 HZ £55 + p.p. 45p

ELECTRONIC 0
COMPONENTS
& EQUIPMENT (1]

DISCOUNT
Oue 10 our massive bulk pjchasing programme
which enables us 10 bring fu the best possible
bargains, we have thousandsf 1.C.’s Transistors,
Retays, Cap’s., P.C.B s, Sutssemblies, Switches,
etc etc surplus to our requements. Because we
don’t have sufficient stocksif any one item to
melude in bur ads.. we are ficking all these items
into the “BARGAIN PARCIL OF A LIFETIME"
Thousands of components agiveaway pricest
Guaranteed'to be worth at st 3 rrmes what you
pay plus we always include gmething from ocur ads.
for unbestable value!! Sotd § weight

71bf 5.25 ‘41bf 7.95
281b £13.75 61b £22.00
PLEASE ADD P+ P .25

ISOLATED 240v 4 AVIP & 10 AMP
SOLID STAT:RELAYS

Interface your MPU etc, wm?\e outside world made
by the famous “Astrelux’ ;0. They consist of 8
mniature plastic. module wil mounting holes con-
winihg & reed relay for wajion, choke snd trisc.
12-20 vots D C st 3 few iiliamps enable on/off
control of A.C loads up tad0 smpsl The 10 amp
version should be mounted f & heamink. 100°s of
uses including power controtighting, etc, etc. .
Dimensions:4 amp, 14" x1°x. 108mp, 14" x14 x 1

4 amp £1.45 10 amp £2.11 complete with circuit

2= SIUTHEAST ENGLAND'S ELE

In stock now test equtpment, MICroprocessors. (renl:tl:‘r’:s;:euphera-'.l
transformers, power supplies, scopes. slq.' zecr; S\;eyboavés
g arnacs, :

i 1.C.'s, tools, components. ¥ ands of
equvqmef'\s(. m(n:cvoswnches, V D U’s sub assemblies ¢ ‘h°‘::
"tar?ms‘t(:)c;( lines. Just a mere fraction ot our vast range,

er

| gisplaved below 100’s of bargains for callers ———
OPTO SMASH HOWID
.

A eille SR RR4Kk x 12 RAM static Memory card | GEeT Here
common anode direct drive (via
resistors) from 7447 £1-10 each
TIL 119/0C72 Darlington opto
isolator 3 for £1-00.

TiIL305 0.3" 7 x 5 matrix LED

DATA STORAGE MEDIUMS
RACAL C10 ""Supergrade’’ cassettes complete with library cases
66p each 10 for £6.45
VERBATIM 5} soft sectored mini disks £3.45 each 10 for £31.6

Complete 4K x 12 bit memary systém on one PCB. This ex computer memory card containg . A

all relevant decodwng. read write and conlrol logic for couphng 1o your MPU o mim Vn_ctorla, Lo'l‘gon
compuler system. TTL i and out make interfacing a “cinch”. We undersiand ihat by reading B"dg_e or Holborn
the outputs correctly, the memory can be organised as a 6K x 8! Features include fast 250ns Viaduct to
max. access ime. Standard » 12y, - 12v+5v power rals compact construction. non volalie Thornton Heath.

alphanumeric readouts £3.75 each. memory, data remains even when power switched :ﬂ! 95 o 1 minute from
Onginai cost over £800 each. supplied complete wil £3 - -P. Thornton Heath
PHOTO TRANSISTOR fult data and circuit manual, a1 an unbelievable price of £1.75

Fairchild FPT-100 NPN silicon 30v Station.

25ma. 4 for £1.00

Note: Memaories are removed from working equipment but supplied untesied. unguaranteed.
SCR's
2N3001 30v 350 ma TO18 22p each § tor £1.00
CHE 2NS061 60v 800ma T018 27p each 4 for £1.00 mop OF THE YEAR
2ZNA441 S0v B amps 70220 45p each 10 for £4.00
All1.C.’s and Transistors by  C106D1 400v 5 amps 70202 55p each 10 for £5.00 HAZE LT' N E H 1 200

well known manufacturers and fully

guaranteed. No fall outs. Comprehensive  G.E. 12 amp 600v rosz?xIAAscsssp each 10 for £8.75 V_ D . U - TE RM' N A L

data on I.C.’s 15p per type. E.C.C. 1.6 amp 400v TD5 38p each 3 for £1.00

2N4351 N channel MOS FET. A.E.L 10 amp 400v ready mounted on 2§ x 2§

2N4352 P channel MOS FET. heatsink £100 each 4 for £3.75

60p each £1.00 per pair. LOW PROFILE I.C. SOCKETS g

HIGH VOLTAGE NPN POWER 14011, 14p each 8 for £100 Due to a fantastic bulk purchase, we are
SWITCHING transistors BVcbo 600v  160.1 L. Gold Plated mi. grade 22p each 6 for £1.0(J NOw able to offer this superb terminal at a
BVceo 500v BVebo 15v 1¢ 5 amps 2204L.21p each 5 for £1.00 rice almost below the cost of manufac-
bl Zopn=T JHEESOIDILZEE mhz 2R egch 3 lon EL ?urelI Features include: 12" scr %5
ideal invertors, etc. TO3 £1.60 each OTHER GOODIES : . screen,

4 tor £5.40. AF279 Tow noise P.N.P. germamum up to 780MHZ kEY TTY keyboard, full ASC", RS232
BF258 NPN 250v @ 200ma 45p each  2p each & for £1.10 interface, adjustable baud rate 7

3tor£1.08. 2NS943 RF. output 40 volts, 1 watt up to 1000MHZ i jLsid C el 5t 9600'

I.R. BSBO1 2.5 amp 100v bridgerec.  1.05 55p each 10 for £5.00 12 lines x 80 characters (upgradable to
P.C. mount long leads 35p each 4 for  2NA304 WNT20F.ET wansistor 37peach31or 11,008 24 x 80), cursor control, lower case

£1.08. 5 LM3B0M/SL6051 14 0.1.L. 2 watt A.F. amp B0p option, plus many other features.
IN4998 4 amp 100v P.C. mount diodes each 8 for £6 0¢

long leads 14p each 10 for £1.10. CA3028B OC. 120 MHZ difterentialicascode amp Brand new at only
LM309K +5v 1.2 amp requlator £1.10  £1.00 each 3 for £2.50 CARR

each 6 for £5.35. CA3011 20 MKZ wideband amp 1099 case 65p £2 5 0 ’
2N16718;niunction 450mw 30v 48p  each 2 for £1.00 + VAT.

each 3 for £1.00. TMS3114 DUAL MOS 128 bit s1anc shift reg OC. ! N
IN40D4 SD4 1 amp 400v diodes 7p 25 MHZ £1.50 each 4 for £4.25 FULL Technical Manual available
each 18 for £1.00 NES55 10 for £2.55

I.LR. 12 amp BRIDGE RECS. 400 voit G424 1er0 voltage switch, triac SCR relay drver

S oWt BANLINGTON Sc00P! FSABTIS ndeponentdodes WAV, NS4 POWER SUPPLY UNITS

 — MJ1000 NPN B0v 90w B amps TO3 95p each type in 16 0.1.L. pack 38p each 3 for £1.00
— 7N6385 PNP 80y 100w 10 amps T03 £175 each  FP03725 & NPN 50y 500ma teansistors 14 5 VOLT 25 AMP T.T.L. P.S.U.
HY GRADE SMOTHING CAPS MU4030 HPN 50v 150w 16 amps T03 £225 each O i.L. pack 70p each 2 for £100 Made' tor TV Ll (;h-s comuac'l ex CO"‘D:'S é\lﬂ!ms
3 3 ] unit features a amp transtormer wit
el e M Bl S o boc | PLESSEY EDGE STACKABLE DECADE THUMBWHEEL SWITCHES Gold | outouts of 6 votts @ erariem a0 18 uaits @
3300mt 63v 70p° [mf 600v MYLAR 28p ula.le_d contacts d_rmensmns 2_ x2 x§ 85peach8 for £5.35 5 amps The 5 volt cutput s fully regulated and
10,000mf 15v €14 [2,000m! 16v £1.10+ Miniature Continental Series 12VDC 4c¢/o plug in relays £1.30 each smoothed and has electronic currerit hmMiting. May
100mt 250v 45p | 100mt  200v £2.50+ AMPHENOQL 509 BNC plug 50p. 5092 BNC plug right angled 60p be e:hlv moded for § volts @ 7 8 amps, believed
*Ex equipment tested +P.P. 40p €90 Audio Cassettes screw type construction 45p each 3 for £1.00 working but untested 240v A C input
Bulbs 24v 14 watt white frosted S.B.C. 8 for £1.00 Comojctegpiiblccul 25 P.P.£1.60
Bulbs 12v 100 watt clear, base similar S.8.C. 45p each. £8 [ 1 !

S.B.C. Bulb Holders All stee! cad. plated panel mount easily fixed via nut and
round hole. ideal disco displays, scoreboards, etc. 4 for £1.10

Xtal filters S.E.1 QC1121t/B miniature low insertion loss P.C. mount

C.F. 10.7mhz with B.W. of 7.5khz 2000 imp in-out. Brand new @ £7.99.
Heavy Duty Fiat Insulated Earth Braid 100-200 amp brarded tinned copper
in heavy clear PVC sheath 50p per metre. £6 for 15 mewes + PP £1 per 15 metres
BULGHN miniature 6 way male chassis mount socket and matching free plug
60p each, 2 for£1.10.

Rad L.E.D.’s fuli spec. 0.2 14peach. 10 for £1.25.

Red L.E.D.’s 0.125 10p each 10 for 80p)

Dynamic Stick Mics 6009 with built in on/ off switch complete with lead and
min. jack plug £1.15 each. 10 for £10.00. o

TOS HEATSINKS " Thermaloy' black anodised press on aluminium finned

type 18p each. 8 for £1.00 A special bulk purchase enables us to offer the above keyboard at a

HARDWARE PACK Don‘t be stuck for the right nut and bolt for the job. Pack lowest ever price. 43 coded keys encoded mfo a dwect TTL compalible
OF contans B': IMe'gc' U""'w- She" Ta;‘)(,: 7 bit output. Features such as delayed strobe, § voit 0.C. single rail
DREOS e,‘C~BN“'5'B olts, c:,egvs, 1 Z?I e'rs,|e‘ aperation and roliover protection make this an absolute must for the
ANY HUN ME“S N "L‘a;:;s A:Z?atseagontére\fs.doos(igf) ;)i:cness MPU constructor!? Supplied complete with connection diagram and edge
M oR . B connector. at a secondhand
nNSF

AE ‘ . ;
TRANSTggND S s P9 @5 A Mo £ ()00 + PP £1:60

C
S;TQOR WSt 2ib bag Pg%f, SUPER CASED VERSION Same as above spec. but housed

ONE OFF SPECIALS $27% \ i attractive two tone moulded. free standing case. Unit also
“Hewlett Packard” HP67 pro. caic £150.00+ VAT 3:’5 ncludes ar al) TTL parallel to serial convertor {no details)
3KW 240 S0HZ to 3KW 120V 60HZ convertar £375.00+ VAT Gan el

¥ “Wordplex" B user word processor system. CPU_ dual 8

_ % 50 +P.P.£1.85
tloppy’s ete £950.00 + VAT

; 2\ £27

BARGAINS GALORE!

In our walk round Warehouse TOROIDAL TRANSFORMERS

20 00w e .
| Ok
NOW open Monday to Saturday 9.30-5.30 e TAL WP 240y pri, sec 2% 30v @ ¢ amps 21 18v @ 1 amp £1100+pp £1.60

PR 240v pn sec. 150 1S @ 2 amps dimensions 3 12§ £499-p.p. 99p
TM™ 240y 110v pre sec 158 15 BvA dimensions 23 x 1° £1.95-p.p 30p.
All voltages measured of! load.

:oo. .oo. EFFICIE:\IGCF:‘ SM'THS,

L ECTRONICS IS

with our high etficiency radial snail type blowers, Made
Dept. W.W., 64-66 Melfort Rd.. Thornton Heath, MAIL ORDER by Smiths, designed for continuous use in expensive
Surrey. Telephone: 01-689 7702 INFORMATION

electronic equipment very powerfut and quiet, gives
massive air flow to prolong component tife and

Unless otherwise stated all prices inclusive of VAT. Cash with order. Minimum vel:ao-l!lv. Easzlv mounted. air apertuge.

order value £2.00. Prices and Postage quoted for UK only. Where post and 24 x 3. Ideal linears etc. |
packing not indicated please add 30p per order. Bona Fide account orders Please state 240v or 110v

minimum £10.00. Export and trade enquiries welcome. Orders despatched opesation. 50hz only.

same day where possible. Access and Barclaycard Visa welcome.

WW — 127 FOR FURTHER DETAILS
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131 R & S UHF TEST RECEIVER USVU BN151 0.9-2.7GHZ £120
VDU GLASS TELETYPE 20MA & RS232 £150 132 ROCHAR UNIVERSAL COUNTER THER A1149 1HZ-
VDU MODERN with SWIVEL DISPLAY €225 10MHZ £60
TEKTRONIX SCOPE type 7403N with TB and two 7A18 Plug-ins 133 R & S UHF STANDARD SIGNAL GNERATOR SDAF
{4 trace) £1,500 BN41023/2 AM/FM 170MHZ-900MHZ ‘ £200
TEKTRONIX STORAGE SCOPE type 5103N with 5A18 and 134 g'f;“fé‘é"““”“ MILLIVOLTMETES50 ohm 1- 5°°£"1‘\£‘/)
N - .
el A — £ 135 SOLARTRON SCOPE CD523S.2 Single Ben DC-10MHZ  £25
CALCOMP DRUM PLOTTER £800 136-137 SEXTANT ATTACHMENT £60 ea
SCOPEX SCOPES type 4D10 DC-10MHZ Double beam £195 ea 138 R & S POLYSCOPE SWOB BN4244 £250
FACIT MATRIX PRINTER Size 15 X 9 X 6 approx. BO Char 139 TELEQUIPMENT SCOPE S51B Single Beg £100
line. As new £175 ea 140-143 H.P. RMS VOLTMETERS 3400A . £150ea
TELEQUIPMENT SCOPE S54A DC-10MHZ Single beam. Solid 144 WAYNE KERR AUTOBALANCE ADAPTR AA221 £75
State £240 ea 145 TEKTRONIX SAMPLING SCOPE type 66 complete with plug-
ADVANCE SCOPE 0S1000A DC-20MHZ DB. Solid State £275 £350
ADVANCE SCOPE 05250 DC-10MHZ DB. Solid State £225 146-149 TEKTRONIX Scope type 581 DC to BOMHjMam Frame
S.E. LABS EM102. DC-15MHZ DB. Solid State £175 ; , £200 ea
SOLARTRON SCOPE CD1400 DC-15MHZ DB £140 ea 150-155 TEKTRONIX Scope 585. DC-80MHZ. DualB. Main Frame
POLARAD SPECTRUM ANALYSER UPM84 10MHZ-40GHZ £250 ea
One unit (Plug-ins not required for this coverage) £350 ea 156-160 TEKTRONIX Scope 585A DC-8SMHZ. DUJB Main Frame
H.P. SAMPLING SCOPE type 1858 £120 £300 ea
MARCONI WAVE ANALYSER type TF2330 20HZ-50KHZ 161 TEKTRONIX Scope 547 DC-50MHZ. Dual_. ..Main Frame £300
£275 ea 162-164 TEKTRONIX Scope 5458 DC-30MHZ. Dual'B. Main Frame
H.P. AC CONVERTOR type 3461A £175 £200 ea
H.P. SCOPE 120B. Single Beam. As New £190 165-166 TEKTRONIX Scope 545A DC-30MHZ. Dua!'B Main Frame
H.P. PULSE GENERATOR 214A £60 £125 ea
RACAL 500MHZ AUTO FREQUENCY CONVERTOR 803R 167 TEKTRONIX Scope 545 DC-30MHZ. Dual 3. Main Frame £100
£60 168 TEKTRONIX Scope 543 DC-30MHZ SinglgB. Main Frame
MARCONI TF10668 AM/FM Signal Generator €350 el . £100
G & E BRADLEY RF MILLIVOLTMETER type 112 £120 169 TEKTRONIX Scope 541A DC-30MHZ Smg T8B. Mam Frame
ADVANCE AF SIGNAL GENERATOR J2 15HZ.50KkHZ €30  _  _ .- - - : £100
SOLARTRON DVM JM776 £70 170 TEKTRONIX 536 DC-10MHZ X-Y Osc-llon&.)e Mam Frame .
COHU DC VOLTAGE STANDARD Model 3038 €350 e e el 100
WEIR DVM type 500Mk111 £30 17 TEKTRONiIX Scope 533A DC-15MHZ ‘ngle TB with 100X
FLUKE AC-DC VOLTMETER 823A £60 Magnification. Main Frame £125
AIRMEC 314 ELECTRONIC VOLTMETER 300mV to 300V 172-173 TEKTRONIX Scope 555 DC-33MHZ. Chpletely independent
£50 ea deflection of beams. Price included T8 units £250 ea
AIRMEC 314A ELECTRONIC VOLTMETER 300mV to 300V 174-176 TEKTRONIX Scope 551 DC-27MHZ will ta two vertical plug-ins.
£90 ea Main Frame £150 ea
HEATHKIT V7AU VALVE VOLTMETER £25 177-178  TEKTRONIX Scope 5174 Special High Sﬁed bulky hence
MARCONI TF10668 AM/FM SIGNAL GENERATOR £300 £100 ea
HEATHKIT TV ALIGNMENT GEN HFW1 £30 Plug-ins available for above OFllloscopes
HEATHKIT AUDIO ANALYSER 1M-48 £45 179-188 CA DC-24MHZ Dual Trace 50mV/cm £65 ea
HEATHKIT HARMONIC DISTORTION METER 1M-58U £40 189-193 D HIGH GAIN DC Differential 1mV/cm 3-300KHZ . £20ea
HEATHKIT CAPACITANCE CHECKER 1728 £25 194-196 E LOW LEVEL AC Differential 50microV /m 3db 20KHZ £75 ea
AVO RF SIGNAL GENERATOR HF 135 100KHZ-240MHZ 197-201 G WIDE BAND DC Differential 50mV/caDC-20MHZ £20 ea
£120 ea 202 K DC-30MHZ 50mV/cm ... ..... £20
WAYNE KERR AF SIGNAL GENERATOR S121 10HZ-120KHZ 203-217 L HIGH GAIN SINGLE BEAN 5mV/cm'. £20 ea
£70 218-219 M 4 TRACE 20mV/cm DC-20MHZ £200 ea
WAYNE KERR COMPONENT BRIDGE B521-CT375 £75ea 220-221 N SAMPLING UNIT . ... .. £150 ea
WAYNE KERR UNIVERSAL BRIDGE B221-CT530 £120 222 R FOR MEASUREMENT of Translstor P;ameters £100
TAYLOR RF SIGNAL GENERATOR 68A 100KHZ-240MHZ 223-227 ZFOR ACCURATE voltage measuremeri £100 ea
€120 ea 228-230 1A44 TRACE 10mV/cm DC-50MHZ } £250 ea
MARCONI AC MICROVOLTMETER TF1375 15microV to 15V 231 181 SAMPLING 10 1GHZ ... ... . i . . £350
£30 232-239 81 THIS ADAPTOR is required on all 59 range main frames to
MARCON| RF POWER METER TF1152/1 50 ohm £45 enable the user to fit lettered plug-in ... #£50ea
TAYLOR MODEL 128 TEST METER £20 ea 240-245 82 DUAL TRACE DC-80MHZ 1OmV/cm,. . .. ... £100 ea
SOLARTRON TRUE RMS VOLTMETER VM 1484 300mV- The following plug ins can be purchased s*ratelyL D G:M:;N: Z;
300V plus db Scale €120 1A4;1S1. ,
TEKTRONIX 1L30 SPECTRUM ANALYSER.-PLUG-IN The remaining plug-ins CAN ONLY BE Pl}iCHASED WITH MAIN
925MHZ 10 10.5GHZ £425 ea FRAMES.
LABGEAR COLOURMATCH CM6004PG £60 246 TEKTRONIX PULSE GENERATOR typ 09 £75
AIRMEC OSCILLATOR Type 304 50KHZ-100MHZ £30 247 MID CENTURY WAVE GUIDE ASSEMLY . £50
MARCONI UNIVERSAL BRIDGE TF868 £60 ea 248 HATFIELD RF BRIDGE 300A/1 .. £50
ADVANCE LF OSCILLATOR SG65A SINE & SQUARE 10HZ- 249 H.P. DIGITAL RECORDER type 50503' £150
100KHZ £85 ea 250 SOLARTRON DVM type 1867 £80
PHILLIPS FM STEREO GENERATOR PM6456 £140 251 TELEQUIPMENT D53S Storage Oscnllc"ope with two JD Plug-
MARCONI AM SIGNAL GENERATOR TF801B 10MHZ- ins £22
470MHZ £75 252 R&S MICROWAVE POWER METE NRD BN3412-50. o-
RADFORD LOW DISTORTION OSCILLATOR LDO Series 3 3200MHZ . .. £80
10HZ-100KHZ £175 253 R&S POWER SIGNAL SOURCE SMLI BN4105 £160
MARCONI'AF OSCILLATOR TF2102M1 3HZ-30KHZ  £120 254 BRIDGE MEGGER Series2 500 Volt .| ........... £50
ADVANCE SIGNAL GENERATOR J4A 10HZ-100KHZ £100 255 LABGEAR COLOURBURST GENERADR CM6052/CB £90
WOELKE WOW & FLUTTER METER ME105 £175 ea 256 LABGEAR COLOURBURST GENERADR CM6037/DB £90
AVO PRECISION METER AC/DC £60 ea 257-261 SOLARTRON DVM type LM 420 : £40 ea
ADVANCE AC VOLTMETER VM77E 1mV-300V £100 262 R&S SIGNAL GENERATOR SCR BN83-16 . . £120
COSSOR CDU 130 Scope. Small compact with batteries £240 263-270 RICOH small conpact TAPE READER. Jagnese. New Boxed 240V
TELEQUIPMENT SCOPE S51A Single beam £85 ea 50HZ input Mystery interface . £30 ea
SOLARTRON CT436 Scope Double beam. DC-6MH2 £120 271-274 ROBAND TWIN POWER UNIT Me:re&-sov 1Amp £25 ea
WAYNE KERR CAPACITANCE BRIDGE 541C £75 275 WAYNE KERR AF SIGNAL GENEBATOR $12 110H2-
WAYNE KERR COMPONENT BRIDGE B121 £80 120KHZ .. .. ... £70
TELEQUIPMENT DM 53A Double Beam Scope £140 276 PHILIPS POWER UNIT 0-30V ‘I’WIN "Amps — £25
MINIATURE SCOPE CT52 €45 277 R&S SIGNAL GENERATOR SMLR BM1001 100KHZ-30MHZ
TV SWEEP GENERATOR TF1104/1 with display. Marconi £30 £120
RANK WOW & FLUTTER METER type 1740 £35 a5 278 WAYNE KERR UNIVERSAL BRIDGE'221 with low Impedance
ADVANCE SIGNAL GENERATOR H1E 15HZ-50KHZ £70 Adaptor Q221 .. ... ... ... £150
ADVANCE UHF MILLIVOLTMETER VM 79 £60 ea 279.281 HEATHKIT SIGNAL GENERATOR RAU 100KHZ-200MHZ
BRANDENBURG EHT POWER SUPPLY 471/R 500-2500V £25 ea
1mA £120 282 MARCONI SIGNAL GENERATOR T+¢1D/1 Light Grey front
R&S SELEKTOMAT USWV BN15221/2 30-400MHZ  £150 « £150
FACIT TAPE READER 500/ 1000cps £150 ea 283 HEATHKIT TV ALIGNMENT GENER.TOR 1G:52 £30
WAYNE KERR ADMITTANCE BRIDGE B8O1 £50 284 PHILIPS ELECTRONIC MULTIMETE| PM 2401 £30
LOCKHEED TAPE UNIT 18VDC input 4 channel Suitable audio or 285 ELLIOTT CURVE TRACER, requires §Scope £25
digital £120 286 AVO TRANSISTOR ANALYSER Mk2wvith mains PU £30
R& S WOBBULATOR SWH BN4242 S50KHZ-12MHZ £120 287 MARCONI{ TF893 AUDIO POWER MITER ... ..... £25
WAYNE KERR UNIVERSAL BRIDGE B221 with low impedance 288 R&S MICROWAVE POWER METE NRD BN3412.-50 0-
adaptor Q221 £150 ea 3200MHZ . ... ... £120
WAYNE KERR PULSE GENERATOR CT500 £25 289 3 EMI CAMERAS with Sync Units & Introl units — no linking
HEATHKIT SOLID STATE VOLTMETER 1M-16 £30 cable — hence the lot £50
HEATHKIT FM STEREO GENERATOR 1G-37 €45 290291  PHILIPS POWER UNIT 0.35V 3 Ampspetered . £30

Due to tactors outside our control it has been decided to sell off the excess stock of Test Gear at Norwood Road. This additional page carries the ma|omy of such equiment. In our endeavour to sell
this equipment we are prepared to accept the best offer received by the close of business on Saturday, March 15th provided that the offer received is relative to oypriginal cost. To place an order
PLEASE PHONE. In the event of you offering the full price and the item being still available it will be booked 10 you and a reasonable ume allowed for your monies etc}x be received. If yoy offer below

the listed price it may be possible to immediately accept and again book the item to you. In the event of your offer being too low, time must efapse to allow us to obta
offer was the best received by the 15th March we would be inclined to accept subject only to the previous provision. A su

nm more acceptable offer. If your
lementary iist will be available.
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OLIVETTI PRINTER &

KEYBOARD type Te 300
with PUNCH & READER. Upper case ASCIi with V24 Interface. 240 volt
operation.

£125 each

INFRA RED IMAGE
CONVERTER type 9606 (CV 144)

1% diameter. Requires single low current 3KV to 6KV supply.
Individually boxed. With data

£12.50 each PaP 75p

Infra Red Lamps also advertised

WEATHER PLOTTER

RECEIVER SET AN/GMH 5
FACSIMILE SYSTEM
Speed is switch selectable 7 rates 1200 Bauds to 4800 Bauds. Max
Print width 18’'. Input signal digital 3KHZ nominal 2-wire 600 ohm.
Max Jitter less than 0.0025''. Uses 7400 range ICs on 2 boards. 200
plus ICs per board. This unit is as New and complete with Manuals.

ONLY ONE UNIT AvAILABLE £350

STEPPING MOTORS
6/12 position with additional where the
rotor is coils. Device can be used as a tacho.
Diagram supplied. Will actually work on 5
volts. 12/24 recommended.
£1.50 each P&P 75p or 5 for £5 P&P
£1.50.

STEPPING MOTORS
North American Phillips. 5 volt 3.3 Amp
operation. 2 wire PPS 0-200 revs per min
0-250 used. Tested £96 each. P&P £1.50.

STEPPING MOTORS
200 Steps. 20 oz/in. torque. 120 volt
operation 3-wire.
£4 each. P&P £1.50.

STEPPING MOTORS
200 Steps — 20-0z/in. torque, 12/24 volt
input 4-wire.
£12 each. P&P £1.50

POLARAD SPECTRUM TELEQUIPMENT

4K RAM 4K STATIC RAM ANALYSER SERVICE SCOPE MINOR
Signetics 22 pin with data type 2680 65p Type 9140. 5" Oisplay. These are supplied with STU 2 Modern style — Small size 5x7x11"’ approx.
each. Four for £2. €4 each. 8 for £24. plug-in. 110 45 GHZ. Circuit diagram supplied.
£125 each £55 each
709 DIL 14-PIN
700 DISEEPS STRATHEARN AUCTION
BC337 8 2N3704 8 BFT60 Sp
AMPLIFIERS Heal e ENeT TLOB2CP 15p
at 8p each - 8251 HA A TIS92  10p 4013 30p
KEYBOARD PAD 100 off 25% discount. TIS93  1op
: ot ; BC171A  S5p 2N3053 15p
Size 3x2%x2" high with 12 Alma Reed Timer 565 15,
Switches. Blue keys marked in green 0-9 MlNlATURE B
and a star with one blank. 16 pin DIL Socket 10p. 14 pin SIL Socket 8p.
£4 each, P&P €1, or54or £15 P&P £2. KEYBOARD LED type TIL 209 Red with holder 10p each.

SLOTTED OPT SWITCH supplied with data — normally over £2. OUR PRICE ?5p each.
ROCKER SWITCHES 2 pole c/o — 15p each.
Spring Actiop TERMINALS — normally over 30p ea. OUR PRICE 15p each.

Push contacts, marked 0-9 and A-F and 3
optional function keys. £.75 each. P&P
65p.

. TOF’!‘OL%APL7ERANSFORMER 0-115V-230V Input; 13.5V-0-13.5V rated BVA output £1.70
eacl
IE&&'?%SJ“OE :PIS\\{VEC':J%':‘ Subumin TRANSFORMER 0-120-240V Input, 12V-0-12V rated 4VA. Output 75p each. P&P
BLUE THERMAL PAPER S pletlicy 9 50p.

20Khz. Output windings from Pot Core. Can
be rewound 10 suit own purpose or unit can
be broken for host of components. Circuits

430 ft. roll 8%2'' wide

£2 per roll. P&P £1.75. ALL GOODS ARE GUARANTEED TO BE NEW AND FULL SPEC. DEVICES. 100 off discount

25% — other discounts by arrangements.

supplied.

£1.25 each. P&P £2.

TELETYPES

ASR; KSR; RO’s with 20ma/RS232 loops. Prices from £80. Please

enquire.

1000 off £10.

DIODES

All new full spec devices. IN3063; IN4148; 1S44. 100 off £1.50 —

GENERAL ELECTRIC TERMINET
PRINTER
with Twin Cassette RS232 Interface. IN VERY
GOOD CONDITION.
£1,200

VARIACS Ex-Equipment. Good candition, 8 Amps
20 AMPS
Some 3 phase available. Please enquire.

£25 s
£35 va.

CRYSTALS
19.2KHZ FLAT METAL CASE — 50p each.
10 MHZ B7G 50p sach.

EX-NAVAL aft dip STEEL OISHES. NEW CRATED. 1 ft, deep at centre.
These are plain steel drshes with holes for various aerial options. £22.50 ea.
Carriage £5. Two for £40. Carriage £6.

TRANSFORMERS — Standard Mains input

Secondary outputs.

6KV 0-126A £15 ea.

3440V 0.66A with matching 4DH Choke £30 the parr.

5KV J300MA £15. 18KV 30MA £60.

12KV 30MA £20. 22.5KV 110MA £50 ea.

3KV S0MA €8 ea. 60KV 0.0273 €£150.

MULTI PURPOSE MAINS TRANSFORMER 4 windings each winding
0-10-110-125 a1 4 8A £15 oa,

425V 50HZ 2 Wire input. Output 8 5KV 2.65KVA. Could be run on
240V at ¥ rating £15

STEP DOWN |S%LAT|NG TRANSFORMER. Input 220, 250V SOHZ.,
Output 115V 1.8BKVA. BRAND NEW. These are very conservatively
rated £20 om.

CAPACITORS g

2mid 5KV €4 es, 0.5mid 10KV £4 es.
0.5 mfd 65KV £4 ea. 8mtd 2.5KV £ .

CARRIAGE on these unlts will be charged at cost.

INFRA RED QUARTZ LAMPS. 230V 620 Watts. Size 13%" X %' dia
£1.50.

BRIDGE RECTIFIER. 2 Amp 50p aa.

PHOTODIODOE DETECTOR 4 flyleads, 25p ea.

AMPHENOL. 17 -way chassis mount edge connectors 0.1 spacing 15p es.
I.E. C Standard MAINS LEAD. Moulded (3 vertical flat pins centre otfset)
60p

'ANS, 118V 13 Watts, Size 3% X 3% X 1%’ BRAND NEW. £4.50 ee.
Secondhand £2.50 ea.

MOTOROLA REGULATORS, type 7812 12V 1 amp 85p ea.

Miniature MOTORS |2V with geared wheel (8 teeth 3/ 16" dia). Size 1%
X % dia. New, 30p

MOTOR 12V DC with pulley and Integral semiconductor Speed Control.

New, £1 ea.

LEDEX ROTARY SOLENOIDS. 115V DC. No switch assembly. 15p es.

DIAMOND H CONTROLS ROTARY SWITCH. Single pole 10-way.

Printed Circuit Mount. New, 10p ea.

OELAY LINE. 50 3 i ('] ! .Size2 X 7/16

X 16 New, 25p ea.

PULSE TRANSFORMER. Sub min. Size % X 5/16 X %' Secondary

centre 1apped. New, 20p sa.

MOTOR by Inland Motor Corp. OC High Torque Reversible. Usable torque

at 5V. Max voltage 24V £2.50 aa. P&P £2.

SPEAKERS 2%''. 50 ohm 0.2W. New, 40p each.

RAPID DISCHARGE capacitors Bmid 4kV €5 sach. P&P £2.

REMD TV TYPE MULTIPLIER. Two high voltage outputs snd focus. £1

esach.

DON'T TAKE CHANCES. Use the proper EHT CABLE 10p per metre or

£7.50 per 100 metre /drum. P&P £2.

MOTOR by Eastern Air Devices Inc. 125V reversible with toothed shatt {10

teeth %'’ dia). Size 2% X 2% dia 75p ss. P&P £1.

PHOTOGRAPHIC LAMPS, Pearl 230V 500 watt. Screw cap 75p ea. Box

of 12 £5.50 P&P £1.50.

MYSTERY IC PACK. Some 40 pin — good mixture — all new devices. 25

ICs for £1. PEP 50p You find out what they are and we will buy the

information from you.

VACUUM PUMPS TRAPS, ETC. Send for fist.

DECOUPLING CAPACITORS. 0.05mid 10V; 0.01mid; 0.1mfd 50V;

0.047mfd 250V. Ali values 100 for £1.

E.H.T. CAPACITOR 500pt 8KV 20p each.

10-WAY MULTI COLOUR RIBBON CABLE. New, 40p per matra. 10

metres for £3.

GEC UHF 4-button tuner £1.50 each.

CENTUAR 115vFANS, 4% X 4 X 1%’ £4.50 as.

EX-USED Equipment, tested 60p.

POTTER & BRUMFIELD TIMER RELAY, 115V AC. Heavy duty, 7 pole

c/s with 2 second delay. Charge R & C for ditferent nming 50p each.

BIG INCH Motor 110V AC 3 rpm $0 cycle. Very small 50p sach.

CONTACTORS. Heavy duty 24V DC 5 make £1 esch.

GEC UHF/VHF 6-button tuner, £2 sach.

DIGITAL 24-HOUR CLOCK with builtin alarm as used In Braun Digital

clocks. Silent running. Large illuminatad numerals. AC matns. Size 6% X

2% x 2%''. ONLY £3.75 sach.

931A PHOTO MULTIPLIER in stalnless steel contalner with window and

built-in resistor network, £2 ssch. P&P €1.

SLIDER CONTROL 500W. Log Single track. Complete with knob. Length

3%", 25p each.

RANCO 250V 18A THERMOSTATS with Control knobs calibrated

50-200 degree C, £2.50 sach,

SOLID STATE UHF TUNERS. 30 acs £1 each.

BRAND REX blue wire wraps 30 metres for £1. P&P 25p.

Sin SOLID RUBBER RINGS (1 dia. rubber). Keep the kids {or dog)
happy 4 for €1. P&P £1.50 each.

TRANSFORMERS

AUTO 240V input 115V. 1 Amp output £1.25 ssch. P&P £1.25.

z:gv i;npm Soc. 6V. 1.68A. Size 2% X 2 X 2. Good quality £1.50 ea.
P&P £1.

240V ;npul. Soc. 12V 0.92. Size 2% X 2 X 2''. Good quality £1.50 ea.
P&P £1.

240V input 12V 100MA,. Size 60 X 40 X 42mm 50p esch.

240V input. Soc. 12-0-12V 50MA. Size 53 X 45 X 40mm: €1 ea.
115V input. Soc. 5V 250MA. Size 1 1176 X 1.5 X 1%*’. 2 for 50p.
SEMICONDUCTORS 1

|N4005 5p 1N4003 3p.

At 5p

:(AZ;A; BC157 BC168, 8C237. BF197. DAS0, OAB1, BC1488, BA154,
At 25p sach

TIP3, TIP4|A 2N5296, AF139, 2TX341.

BY127 10p. BF181 20p; BD239 40p; BD241 40p; MA343AT 40p;
802'122 50p; BD233 & BD234 Comp Par 25W — 80p per pr. et 50p
oac

Regulator TBA63S 8 to 20V in — 5V out 100MA TOS Con. 50p sach. BF
256C 20p.

TV AMPLIFIER TBA 120 20p each.

Integrated Circuits

7453 Sp  724% 21 10p 74502 12p SN15862 4p
7451 Sp 74122 12p 74154 70p M™MC4028 60p
7401 Sp  74Coo 17p  74C02 18p 7417 14p
7402 12p 74H74  12p 74C04  18p 7341 40p
7476 20p  74M51 Tp 74C74  18p 74C86  50p
7486 35p 74538 10p 75325 €1 74C161  24p

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p sach. Goid piate
tester version 50p ench.

EPROMS 2708 £5.50 each.

TELEPHONES 706 style black or grey £5.50 sach. 746 style black or grey
£7.50 anch. Older style black £2.50 each. P&P £1.50 per telephone.
HONEYWELL humidity controllers 50p sach.

THYRISTOR TIMER, Solid State. 15 secs adjustable {reset) In plasuc relay
case. Standard 7 pin base. Series delay 50p sach.

MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way 10p

each.

DIGITAL to ANALOGUE CONVERTER. 8 bit will fit standard TT1
socket. With data £2.50 ssch.

VARIACS. 2 amp Standard 240 Volts £10 each, P&P £2.
ELECTROSTATIC VOLTMETERS. 7 5KV £8 each. P&P £1.50.

Other ranges available. Plsase enquire.

TRIMMERS. Sub min 0.25 to 1.25pf. 1 to 4.5pt. 7 to 46pf. All et 6p

sach.

CROWN repiacement MOTOR for IBM GOLFBALL TYPEWRITER 115 Voh
50HZ 1350 rpm £4.50 as. P&P £2.

SMITHS encapsulated transistorised AUDIBLE WARNING DEVICES
4V-12V. Can be driven from TTL 65p each.

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1 — where P&P not stated please use own discretion — excess refunded
CARRIAGE ALL UNITS £5. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome

CHILTMEAD | T

TELEPHONE NO. READING 669656

— look on right for door with ‘*Spoked Wheel"’)

NORWOOD ROAD, READING

(2nd turning lett past Reading Technical College in King's Road then first right
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fihere are |

transformers
and...

Drake
Transformers

OEM — let Drake Transformers advise
you on a component specification and
design to solve that special problem. Pre-
production prototypes and development
undertaken as necessary.

Well known over a quarter century for
personal service and high-quality
products, Drake specialise in the design
and manufacture of transformers and
other wound components for large and
small quantity production.

Expertise and service put DRAKE
TRANSFORMERS in a class of their own.

DRAKE TRANSFORMERS LIMITED

South Green Works Kennel Lane
Billericay Essex CMI1 2SP

Telephone: Billericay (02774)51155

Telex : 99426 (prefix Drake)

Y

&

WW — 128 FOR FURTHER DETAILS

WIRELESS WORLD, MARCH 1980

When you want ¢o...

Vent a hole

Relleve strain

Plug a hole

Heyco Nylon Strain Reliet
Bushings anchor, insulate and
protect cable at entry Info
chassis

Heyco Nylon snap-tn

Hole Plugs for
Gevsotyioniololgees) perforated plugs.

closing (orfilling) hotes, neatly,
oasily, at low cost.

Clamp a cable (Dis) Connect a cable

Tie cables

“ Heyco Nylon Nytyes
self-locking cable ties « for
mountabie applicatons, too.

Heyco Nylon Terminal Bughings

Hi N Cable Clamps
M with 3/16" or I/4" tabs.

anchor and insulate

Smooth cable holes Insulate cables Absorb vibration

Universa!

Bushings Heyco Nyton Open/Closed Heyco Nylon

:im;?::nﬁi;:phu” ann?s Bushings allow side entry, ' Bushings cushion one of more
then ciose toinsulate. cables.

nsulate cables.

Heyeco solves

For more detailed Informabon on answers 10 these problems and samples, write to:
h
‘ § Y (D)
= L]

HEYCO MANUFACTURING COMPANY LTD.

Trading Estats, Nr. Wimborne, Dorsst BH21 ZNL. Tel. Ferndown (STD: 0202) 871411/2/3
e Tetegrams HEYCOMAN Wimborne Teiex 41408
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reprints

If you are interested in a particular article/.
special Feature or advertisement published in
this issue of

WIRELESS WORLD

why not take advantage of our reprint service.

Reprints can be secured at reasonable cost to
your own specifications providing an attractive
and valuable addition to your promotional
material. (Minimum order 250.)

For further details contact:
Brian Bannister, IPC Electrical-Electronic Press
Ltd. Phone: 01-261 8046 or simply complete
and return the form below.

—__—_——_——————__-—’T’
To Brian Bannister, Reprints Department
Dorset House, Stamford Street
London SE1 9LU i

| am interested in . copies of the article/
advertisement headed ... .. . . . featured in

WIRELESS WORLD

on p.age(s). .. .in the issue dated

Please send me full details of your reprint service by
return of post.

Name
Company
Address
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Electronic Brokers

49/53 Pancras RoadLondonNW12QB Tel: 01-837 7781. Telex 298694

MIODULAR ONE SERIES VDUs

arge new stocks of the tabulous HAZELTINE
VODULAR ONE SERIES VOUs

3ASIC Model from £450.00
EDITING Model trom £695.00

EXAS SILENT 700

et 725KSR Terminal mounted in integral carrying case complete
buikt-in acoustic coupler. 84 ASCII character set with 5 X 7 dot

ix. 30 cps. Weight 35Ibs. Dimensions 21'%4° X 19’ X 6%,
5.00.

el 733ASR £1,450.00. Model 742 £1,750.00.
jel 733KSR £750.00

TERMIPRINTER 7075

Typewriter-quality Keyboard Send/Receive Impact Printer
providing full upper and fower case character set,
switch-selectable print speeds of 10, 15 and 30cps,
118-column print line with pin-feed platen suitable for paper
rolls or continuous stationery {paper width 12.86'') Standard
V.24 (RS232) interface £575.00.

DEC PDP11/04 —
SPECIAL PURCHASE

PDP11/04-BD 9-slot 5% Processor with 8kW MOS and
DLYIW intertace £3,250.

ASR33 and KSR33
TELETYPES

Input/ Output terminals with 64 ASCII character set.
110 baud operation Paper tape punch-and reader
(ASR33 only). Choice of interface (20mA or R$232)
KSR33 — £425.00. ASR33 — £650.00. Pedestal
£30.00.

BALL MIRATEL MONITOR

' diagonal P4 phosphor tube Bandwidth 12MHz (—3dB)
Input voltage 220V 50 60Hz 24W Output voltage + 15v DC
{short circuit protected) + 12kv DC 12 6V rms Separate
honzontal and vert:cal sync Supplied complete with high and
low voltage power supplies amphfier and attractive moulded
plastic housing including space for keyboard Case
dimensions — 20’ x 19" x 10" including keyboard space
20" x 7**) Full technical manua! provided £95 (total
including carnage and VAT £123)

No.lin Second User Minis & Peripherals

DEC EQUIPMENT

PDP11/40 System 48KW Parity Core Processor
complete with KT11D Memory Management, DL1 1
Asynchronous Interface, RK11D Disc Controller, 2 x
RKOS5J Disc Drives, 2 x 6ft. Rack Cabinets, Fully
DEC maintained in immaculate condition (or could be
reconfigured to suit) e, £9,750.00
PDP11/05 5% Processor with 8BKW core memory
£1,850.00
RKO5J Add-on disk drive ......£1850.00
MM11DP 16K parity core (for PDP11/04 and
11/34 series). BRAND NEW SURPLUS — ONLY

.......................... £995.00
PR11 High Speed Paper Tape Reader & Control

- . £1,450.00
KL8JA Asynchronous Interface £275.00

Large stocks of DEC modules and add-ons

PRINTERS & TERMINALS

CENTRONICS 101 Matrix Printer £750.00
CENTRONICS 102 Matrix Printer .., . £895.00
GE TERMINET 300 KSR Impact Printer £625.00
GT TERMINET 1200 RO impact Printer £695.00
" HAZELTINE H-1200 VDU . £375.00
HAZELTINE H-2000 VDU from . . £395.00
SCOPE DATA Electrosensitive Printer £495.00

TEKTRONIX 611 XY Storage Monitor .£1 ,350.00
TEKTRONIX 4010-1 Graphics Terminal £1,500.00
TEKTRONIX 4601 Hard Copy Unit £1,400.00

NEW ASCII KEYBOARDS
—NEW LOW PRICES -

KB756 56-station ASCI! Key- Total
board mounted on P.C.B £45.00 £53.48
KB756MF As above, fitted with
metal mounting frame for extra
rigidity . . . £6560.00 £59.23
KB710 10-key numeric pad
supplied with connecting cable

. - £8.00 £9.78
KB701 Plastic enclosure for
KB756 or KB7S6MF . . . . . £12.50 £15.24
KB702 Steel enclosure for
KB756 or KB756 MF . £25.00 £30.48
KB2376 Spare ROM Encoder . £12.50 £15.24
KB15P Edge connector for
KB756 or KB756MF £3.25 £4.31
DC-512 DC convertor to allow
operatlon at 5V only (plugs in to
P.CB) . £7.50 £9.20
KB771 71-station ASCIl Key-
board including numeric/
cursor control cluster, mounted
in steel enclosure
DB25S Mating connector for
KB771 s ot . £4.25 £5.46
PERK 56-station ASCIl Key-
board for PET. Complete with
PET interface, built-in power
supply and steel enclosure . £145.00 £172.50

Discounts available for quantities

MISCELLANEOUS

£95.00 £115.00

AMPEX 1’ x 3000’ Video Tape ... £15.00
CALCOMP 565 Drum Plotters £1,250.00
CIPHER 100X Magnetic Tape Drive £950.00
DATA GENERAL NOVA 1210 4K CPU £795.00
DIGITRONICS P135 Paper Tape Punches £95.00
EMI 15"’ Diagonal TV Monitors £100.00
SEALECTRO 11x20 Patch Boards £12.50

SHUGART SA400 Mini Floppy Disc Drives£195.00
SHUGART SA801 8*' Floppy Disc Drives £395.00
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Electronic Brokers

49/53 Pancras Road LondonNW12QB Tel: 01-837 7781. Telex 29869

ONLY SMALL SELECTION OF OUR VAST STOCKS

T g, \
SHOVWN HERE — SEND FOR LATEST CATALOGUE M SN
Electronic Brokers’ unique catalogue contains 62 pages plus update of second ..'”“%i:“"‘m.
user Test Equipment and Mini Computers and Peripherals. Vast lists of Signal r_-j;i, TROOU”-‘

Sources, Oscilloscopes, DVMs, Counters, Recorders, DEC Computers, VDUs,

KERS

Teletypes, etc. Largest stocks — most cost effective.

LATEST EDITION. SENT FREE IN UK
Airmail to overseas addresses £2.00

TEKTRONIX

326 Battery/ Mains
Dual Yrace 10MHz Oscitloscope.
1 Only reduced

£725.00

HEWLETT PACKARD
Spectrum Analyser System
1417 Display
8552A IF Section
8554L RF Section
500KHz-1250MHz

totaLprice £5,250

Unless otherwise stated all
equipment offered in the
Electronic Brokers
advertisement is

0
refurbished and in the case Aed 157
L VAT to ALL
of Test Equipment also PRICES

calibrated. Test equipment
is guaranteed for 12
months; computer
peripherals for 3 months.

Carriage and
Packing
charge extra
on all items
unless
otherwise
stated.

Hours of Business:
9 a.m.-5 p.m., Mon.-Fri.
Closed lunch 1-2 p.m.

A copy of our trading

conditions is available on
request.
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NEW EQUIPMENT
HAMEG SCOPES

(from W. Germany)

from 10MHz to 50MHz
See ad. at top of index
page at rear of this
magazine.

AVAILABLE EX-STOCK
ICE MULTIMETERS
(from ltaly)

Microtest 80, Supertesters

SOLARTRON .
sl VX Ul 680G & 680R and their
\With processor optian £1300.00 EETLIIIIER-TIVEIVERT RS (o]l 8

= DETORES] MM 200
a T DE FOREST

. 0

FERROGRAPH

Tape Recorder Test Set
RTS2. 2 Only

£395.00

WAYNE KERR
Universal Bridge B642.
L.C.R. measurement. Accuracy 0.1%.
Superb value Only

17078 O ft e
scilloscope. £925.00

76MHz Dual Trace and delayed time base

£695.00 Bottery model £100.00 exia

New Prica £1200.00 spprox.



RIDGES

ENERAL RADIO

imitance Bridge 1607A . £750
JO8A LCR Bndge Accuracy typically
% . £1450

.ARCONI INSTS.
niv. Bridge TF1313A (0.1%) £790

Situ Univ. Bridge TF2701 . £395
niv. Bridge TF1313 . . £395
{AYNE KERR

niv. Bridge B221 (0.1%) .. £275

>w Impedance Adaptor Q221 £75
niv. Bridge B642 £695
.C. Testamatic A6O

ALIBRATION EQUIPMENT
EWLETT PACKAGE

C Viltage Source & AC/DC Diff.
Jltmeter 7418 .. . . ... .. £975
LUKE

33AB AC/DC Differential Voltmeter

.................. . £975-
EKTRONIX

me Mark Generator 184 . £275
me Mark Generator 2901 . £450
1S Pulse Generator 2101 . . £525
IGITAL COUNTERS
OULD ADVANCE

JOMHz Counter TC15+ 15P1 £495
YMHz Counter TC17 or TC17A £195
LUKE

25MHz Multi-Function Counter
310A-01 . . £285
20MHz Communications Counter

320A-06 ....... ... ... £490
25MHz Multi-Function Counter
325A . £405
24MHz Univ, Tlmer Counter.
353A-15-16 . £850
15MHz Communications Counter
I80A-01 .. ... ... .. . £295
20MHz Multifunetion Counter
)12A : . £480
HILIPS

5Hz Timer Counter PM6615 £795
| 2MHz Freq. Counter PM6645 . .

...... .. £500
20MH2 Automatic Freq Counters

V6664 ... ... ... £305
20MHz Counter PM6614 .. £450
JMHz 9 digit Univ. Counter
i6611/02 .. ......... £350
DMHz Counter Timer. PM 6604 . |}
................... £150
YSTRON DONNER

- Freq. Counter 6220 £160
|GITAL VOLTMETERS
MULTIMETERS

DVANCE

ue R.M.S. Voltmeter DRM6 £150
UKE

» digit D.M.M. 8600A £285
A digit D.M.M, 8600A-01 . £335
300AD.MM. ... .. ... £199
300A D.M.M. 5% digit . £599

2 digit D.M.M. 8022A (NEW) £89
A digit D.M .M. 8020A ... . £99
EWLETT PACKARD

A digit D.M.M. 34702A+34740A

............... £295
A digit D.M.M. 3490A £550
JILIPS
digit D.M.M. PM2424 £300

4 digit D.M.M. PM2513A . . £95
itoranging D.M.M. PM2514 £125
toranging D.M.M. PM2527 £400

M.M.PM2517E ... .. £120
M.M. PM2522A £200
M.M. PM2522 . £175
M.M. PM2523 | £235
V.M. PM2443 . £350

WESTON

3% digit D.M.M. 4449 .. £49.50
SCHLUMBERGER-SOLARTRON
5% digit Digital Multimeter A243

...... . £595
4v; dlglt D.M.M. 7050 . £350
D.M.M. (Microprocessor Controlled)
7065 " e . £1150
— with processor option . £1450
OSCILLOSCOPES
COSSOR °
35MHz Dual Trace CDU 150 £450
75MHz Dual Trace 4100 £695

HEWLETT PACKARD
500KHz High Sensitivity 130C £345

75MHz Dual Trace 17078 .. £925
T.D.R. System 140A + 1415A . ..
.............. . £1200
T.D.R. System 140B + 1415A L
. £1500
75MHz Dual Trace 1707A . £850
PHILIPS
15MHz Portable Dual Trace PM3211
.. £450
25MHz Portable Dual Trace PM3212
£625
25MHz Portable Dual Trace PM3214
....... £700
120MHz Portable Dual Trace
PM3260 . ... . £1095
100MHz Portable Dual Trace
PM3262 ... .. £1300
TEKTRONIX
10MHz Dual Trace Battery Miniscope
B326% | 1. . . £795

24MHz Dual Trace 545B+CA £299
50MHz Dual Trace 547+ 1A1 £775
25MHz Split Screen Storage Scope
434 ... . e N o £1600
Large stocks of Plug Ins for 500 series
mainframes at new low prices. Details
on request.

500MHz Scope 7904 c/w 7A19,
7A26, 7892 . . . .. . £5995
35MHz Scope T932 . £550
1MHz Miniscope/D.M.M. 213 £950

Vectorscope 526 .. . .. £550
TELEQUIPMENT

10MHz Single Trace P7CRT S54AR
{Mint) . £175

OSCILLOSCOPE PROBES
ELECTRONIC BROKERS (NEW)

X1 Probe Kit EBS0 : ... £9
X10 Probe Kit EB91 . £11
X1X10 Probe Kit EB95 £15
RECORDERS

BRUSH

Multipoint 8 Channel Chart Recorder
amer .| . BB £695
PHILIPS

Single Channel Chart Recorder

PM8110 £225

RACAL

Store 4FM Tape Recorder .. £2600

SHANDON SOUTHERN

6 Channel Recorder 10-650 . £725

WATANABE

6 Channel Chart Recofder MC641
£2250

SiIGNAL SOURCES

ADVANCE

J2E Oscillator (MINT) £90

J4 Oscillator .. £140

HEWLETT PACKARD
Hewlett Packard 202H 54-216 MH:z
ANMJEIN ¢ ol . . £495
203A Variable Phase Sine & Square
Wave Generator 0.005Hz-60hHz
...... £495
651B Oscillator 10Hz-10MHz.
0.1mV-316V into 50 or 600Q Sine
Wave only. Metered p/p .. £415
608D VHF Signal Generator 10-
420MHz 0.1 V-O 5V into 5000 AM:
0-95% . ... £420
608E VHF Signal Generator, 10-
480MHz ... £450
608F VHF Generator. 10 455 MHz
................... £450
612A UHF Signal Generator. 540-

1230MHz . . £850
4204A Decade Osc;llator 10Hz-
1MHz £750

MARCONI INSTRUMENTS

TF144H/4 AM Signal Generator.
10kHz-72MHz ] ... £750
TF144H/4S AM Sngnal Generator.
Same spac. as 144H/4 but her-
metically sealed meters . £550
TF801D/1 AM Signal Generator.
10kHz-470MHz ..... £400
TF801D/8S AM Signal Generator.
Similar spec. to TF801D/1 .. £600
TF801D/5M1 AM Signal Generator.
10-400MHz 0.1uV-1V into 50Q. AM
0.90% @ 1 1kHz Demodulator out-
put, 75MHz Crystal £450
TF995B/2AM /FM Signal Generator.

200kHz-220MHz . .. £675
TF1101 R-C Oscillator. 20Hz-
200kHz. Metered P/P £100
TF1370A R-C Oscillator . £275

TF2012 UHF Signal Generator. 400-
520MHz . . £900
TF2005R Two Tone AF Signa! Source.
2 identical oscillators 20Hz-20kHz +
10dBm O/P 0-111dB attenuator .
. £299
TF2101 MF Oscdlator 30H2-550kHz
..... .. £115
TF2102M/ 1 AF Oscillator 3Hz-30kHz
... £195
TF1060/3 UHF Slgnal Generator
470-960MHz . . £750
TF2100 Oscillator £150

SINGER
FM-10 Decade Switched FM Signal
Generator. Up to 500MHz . £1200

PHILIPS
PM5167 Function Generator. 1 MHz-
10MHz Sine, square * pulse, ramp,
triangle. single shot with variable
phase ...... £675
PM5127 Function Generator. Sine/
square/triangle/ pulse signals £395
PM5108 Function Generator. Sine,
square/triangle / pulse signals. Offset.
TTL output. Stepped and continuous
attenuation. Frequency range 1Hz-
1MHz .. ... .. .... £250
PM5324 AM/FM Signal Generator
£450

TELONIC

2003 Sweeper Main Frame c/w
3302, 3331, 3341, 3351, 3360 and
3370 modules. Frequencgy range O-
300MHz £1150

TEXSCAN
VS40 Sweep Generatot. Fre§uency
range 1MHz-300MHz . £650

No1in Second User
lest Equipment

'SOUND LEVEL METERS
BRUEL & KJAER

Sound Level Meter 2203 . £500

GENERAL RADIO

Portable Sound Level Meter, 1983

. £190
Portable Sound Level Meter, 1981

. £575
1933 & 1935 Portable Sound Level
Meter with data cassette recofder . .

. £2600
MISCELLANEOUS
ADVANCE
Power Supply PMA 50
0-15V 5A (selectable) ... ... £45
Power Supply PM 53
0-15V 10A (selectable} ..... £65

OFS2B Off Air Frequency Standard

1MHz and 10MHz O/P . £200

BIOMATION

16 Channel Loglc Analyser 1650 .
..... £4100

BOONTON

True R.M.S. Voltmeter 93A . £375

BRADLEY

DC Voltage Calibrator 126B . £275

BRUEL & KJAER

Electronic Voltmeter 2409 £225

BRUSH

XY Plotter Model 500 . £550

DATA LABS

Power Line Disturbance Monitor £300

DYMAR

R.F. Power Meter 1561 £350

GRETSCH

Complex Ratio Bridge CR1B . £600

GENERAL RADIO

Vibration Analyser 1911A . £2100

HEWLETT PACKARD

Camera 195A £295

Camera 198A . . .. . .. .. £200

True R.M.S. Voltmeter 3400A £505
16 Channel Logic Analyser 1600A

............. . £2050
AC Voltmeter 400F £195
Wave Analyser 310A £950
LYONS
Pulse Generator PG22 . £225

MARCONI| INSTRUMENTS

AF Transmission Test Set TF2332
................. £425
Quantization Distortion Tester TF2343
. £400
Electronic Voltmeters TF2604 £250
Q meter system TF1245/46/47
B £875
Divider, TF2422 ... £75
Sine Sq Pulse & Bar Generator
M(E2C08 o0 e £450
AM/FM Mod. Meter TF2300A £550

RF Millivoitmeter TF2603 . £525
Diff Voltmeter TF2606 . £200
D.F.M.TF2331 .. ...... £475
A.F. Power Meter TF8B93A .. £185
P.C.M. Regen. Tester TF2342 £375
Quartiz. Dist. Tester TF2343 . £400

L.F. Attenuator TF2162 0-111dB-

0.1dB steps DC-1MHz 600 . £135

PHILIPS

Pulse Generator PM5715 . £575

AC Millivoltmeter PM24548B . £299

Pattern Generator PM6501 . £180

RHODE & SCHWARZ

Stereocoder MSC . £1050

SOLARTRON

Frequency Response Analyser 1172
...... £3900
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74904 30p 74LS125 120p 40101  132p M2917 250p UDN6184" 320p 2114 525p al
7491 Bop 7415147 220p :0‘02 180p LM3900 T0p ULN2003 t00p | 2142 600p [ CHARACTER :
74924 a6p 7415148 1755 40103 180p M3909 70p XR2206 350p 4027 375p | GENERATORS WIRE WRAP SOCKETS BY TEXAS
7493A 30p 7415151 100p 40104 99p LM3911 130p | XR2207 400p 4044 900p | 3257ADC 990p Bpin  30p 18pn  70p 24pin  90p
7494 8p 7415153 6op 40105 e9p M3914 250p XR2211 600p a1e 600p | MCME576 €10 | 14pn  40p  20pn TS 280 110p
74954 70p 7415154 200p 40106 90p LM4136 120p XR2216 6759 5101 §10p [ RO-3.2613 UC. 600p | 16pn  SSp 2pn  80p 0pn  140p
7496 gsp  J4IS155 g0p 40107 60p MC1310¢ 150p XR2240 400p 6810 350p | RO-3-2513LC. 650p
7497 180p 7415156 90p 40108 470p MC1458 asp 2N414 90p 748201 328p | SN745262AN 1350p | SUBMINIATURE ANTEX SOLDERING
74100 130, 74LS157 BOp: 40109 100p | MC1495L 350p | 2N419C poa | 82516 325p | SWITCHES IRON
74104 65n 7415158 90p 40110 MC1496 100p ZNA4E 135p ROM/PROMs KEYBOARD Toggle c1 5w 400p
74105 65p J4LS160 130p 40114 250p MC3340P 120p ZN425E 400p 71301 700p | ENCODER SPST &0p CX-17W 415
74107  34p 7415161 fo0p 4411 1100p MC3360P 120p | ZN1034€ 200p | 745188 2280 | AV.52376 €9 | SPOT 85p | Con1sw 215
74109  ssp J4IS162 1a0p 4502  120p | MK50398 750p | 95H% soop | 745287 350p el 70 | x25 a15p
74190 eab 7415163 loop 4503  7op | MMB7160 8200 | 11C90 va00p | 745387 O e S RMAERS DPDT e oifh 850 | goape myts i
78111 J0p 745164 120p 4507 [ - 745470 650p 220/ 24 Pusniomake 150 [ @rane Al
74116 200p 7415165 160p 4508  290p | VOLTAGE REGULATORS 745471 esop | £0 Tobma sgp | 27 250 T x28 o
78118 1305 7415166 180p 4510  %u | Fined PmescT0-220 745571 650p | ggg 7508 s70 | PEaimoiSPco oo
73119 2109 7418173 110p 4511 150p ia +ve —we 825137 750p | 12012 100mA 92p ce e
74120 110p 7415174 110p 4512 80p 5V 7805 60p 7905 70p | 93427 a00p | 020" 12500mA 2 ¢ | SLOE DPOT 18p €/Cx/x25 180p
74121 285 745175 1op 4512 285 | v 812 60p 7912 700 | 93436 6508 | Goay BvA 2800 | ROCKERSPST 289 | CCN 200p
70122 asp 7aS181 320p 4516 300p | 15y 7815 60p 7915 70p | 93446 500 | aaoin aror | warer ADCOLAlIRONS
740123 aso 7415190 100p 4516 110p | 1gv 7618 6o0p 7918 70p | 93448 €] Jouoa %> | 1enaw asell| &1000 550p
74125 ssp 7415191 100p 4518 100p | 24v 7824  60p 7924 70p | CP 01215 S S b L Hisd
74126 s0p 745192 100p 4520  100p 1600 €12 | 202243014 3a0p | 4H/3W 45p° -
74128 78 7415183 100p 4521  250p | 100mA 10.92 26504 €20 | 1501614 pesill] 28 D [ AL TR
74132 7sp JALSIS5 140p 4526  108p | 6V 7805 30p 79105 700 | 6502 GOl s 2 colnie g e == A
74135 sop 7418196 120p 4527  1S0p | 12V 78L12 30p 79012 700 | 6800 900p | 10 alt marked * above our nor- CRYSTALS 4.15 % 6,15 300p
784136 759 415197 120p 4528  100p | 15V 78115 30p 79015 70p | 6802 1250p | mai ph | 100kr 300p | (Suitable for 20 X 14 pin or
74137 s0p 7415221 140p 4538 120p | OTHER REGULATORS 1846258 6809 €25 ™ 1MHz azopl || 1SEGIEIe MOILICHIDIP
74121 sop 7415240 17% 4543 180p | |u309¢ 135p  7BHGKC 4750 | eosoa 550p 1008MHz  370p | Beacbaard os aboue witb tracks
74142 200p 415241 175p 4553 450p | |Maig7 200p  7BHOSKC oreb | sossa erafll BERSTORSksan 32768Mrz  350p |\ 31 way connector 3150
74145  90p 145242 170p 4566 2p | 1M323K 500 7BMGTC 6250 | N cR060 £10 | Swb5%EI2 3579545MHz 200p | V-Q Boardstfor iCs 115p
74147  1s0p 7415243 170p 4560 280p | (m723 37p  78P05 s00p | 2% £1 | Crbonfim o L T e
74148 150p 141S244 1955 4569 250p = P | 7804 €12.50 8867237MHz 400p
74150  100p 7415245 4572 40p | OPTO-ELECTRONICS TS W 10R-1M Tp/Spes |10 IMHz 350p | CONNECTOR PLUGS
74151A 70 7415247 1a0p 4583 %0p | 2N5777 asp  ORPEO 900 17024 onejsslie 18MHz 300p | 31 wayPlug 110p
24153 J0p 7415248 130p 4584 20p ocP11 130p ORPB1 20p P 500p | W IOR1OM  S5p/3pcs | 26 690MHz 210p 31 way Socket 110p
74158 100, 74529 1a0p 4724 2%0p | OFPIZ 9op T8 1% | 2708 e || s 27.145MH:  210p | S-100Busboard €12
e :: Tacsaes :x ::::‘2 ::g: %;3450%2“ L 90p 20 £29 | winature Prsets EDGEBOARD CONN n
ey b juszs7 1200 14433 100w | MCT26 1008 n 2 SUPPORT Hor/Vert 100RAM 12p eSO NNECTORS 0.156" PITCH
74189  190p 74LS258 160p 14500 700p | MCS2400 180p e 90p 45 Carbon Yrack Pots % oy Il 2 2 vey S 3
74160 100 7415259 160p 14599 LEDS 3245 400p | 5K-1M Log or Lin Pty P 2x2Bway  15%p
A e ome an | 00 = e . B
74162 1 195p 22101 Y HE ool Sl 60p
74163 132 7415279 90p  CD22102 700 | 355 Fod = e :32 ol 0% | e 720 | Sitose TTL & ECL
74168, 1205 745298 249p 211 Gr 2 n228 R 22 = BOOE) | [SRpCAEOTSIB0Mmm Treck | gy soon | mcaoaa
74165 1 7415324 200p o8 et p | 8205 320p | LINBK 10K 50K, 100K Ly 600p R250
2 B TilSia XX wremeace | M2izve 25p  MVE491TS 120 8212 2259 op | ICM72168 €20 MC4044 3250
74153 ICs 216 Red usp L I % | ane 22 ICM72174 850p 10116 70p
74167 200p 7415365 100p DISPLAYS £, |} [LOGII0 800 | ZN104 1023¢ 350
J41%  see> 7415367 t00p DMB1Z3 1759 ¥ 8224 400p e 700p o
74172  asop 7415368 foop 0S8836 250p | 3015 200p  NSB5951 5700 | 8228 525p e
70173 120p 7415373 180, OSBE36 isop | OLIOS 1309 e o | B2 poce * SPECIAL OFFER *
74173 %, 7415372 195p MC1488 100p DL707 Red 140p TE312/3 110p 8253 1200p
7176 s JMs8 200, MC1489 100p 707 Gr 1a0p  TW321/2 130p 82565 ssop | | 565 £18/100 2708 £6.75
AN 7415390 160y 25510 350p | DL747Red  225p  TH330 1a0p 8257 1100p 41 .
4173 s 745383 teop 15107  160p 247 Ge 225 1730 60 200D 8259 1400p ] g 00 g Ele) £21
Te % jaisass 1a0p 75150 175, | FNO3S7 120p  ORIVERS Z80P10 esop | 2114L-3 £4.50 7805/12/15 £5/10
74180  sa 741S668 100p 75154  178p | FND500 1200 9538 200p 280aP10 7750 | 2114L-3 £32/8 7905/12/1 B
24181 160 7415669 100p 75182 230p FNDS0? 120p 9370 200p Z80CTC 650p | 5 £6/10
Jales  'oeb 7aiSe70 acop 75322 30 | MANIBAO  175p  UDNG118 320p MC14411 1100y | Please add P&P and VAT. All offers valid until 31/3/80 and
;:mu 1500 —— ;gggg g;:: MANA640 200p  UDN6184 320p MC14412 1100p subject to stocks.
185  150p 4000 15p BREAOBOARDS St
;::gg m %50 250 ;gggs 300p EXPIE0 3,67 a 21" T s :gg:gn;onno (R) SOLDERLESS BREAD- :ﬂseex:; KEV:A)D £4.00 COMPUTER KITS
wiiches)
190  sop 4002 gg; 15366 P an o s SoUke1Siaps: Bus Sinps/Binding Posts mounted  UHF Wodulrors ea.75 |EMORY MAPPED VDU INTERFACE KiT
74191 %v 4007 25p  jose) ‘| Upto1x40piniC) o RS Reed Switches (12VA)  £0.25  SERIAL 1/P VDU INTERFACE KIT e
;::gg x o Bop mgllz EXP300 67 x) 1" - B (e m: 1: g:t :2: ;f?'ﬁg #.?SJ%&’E?EEs €18.00  ELF it MICROCOMPUTER KIT Egg'gg
a0, g ELF I
e migE B em B S o L O e g coo SATORORNRY e G333
B e a1 ;:: oy {Up1o 1 x 40 pin DCs) 81:(11032;0:16 oL 1Cs €45.95  TMKS500 ey - :&ﬁf:g&sz:gg%ao FOR ELF I fev.aa
ve rds are suilal or all .
M D W3 S0 gises 1C TEST CLIPS sutiable ol DILICY) ket £4.75  APlease add 75p php 1o alf abova ems),
74199 150p 4015 14
H dpn £2.60 3 £2.90 We carry a lar st
), Jazo ‘&‘)‘; 4016 16 b Ppima e | elqmzydelweg«;s x::le‘m and 74LS ZLs. CMOS, Linears. Memories. etc. and can er
, come inquiries for volume quantities both from focal and overseas buyers

VAT RATE: Please add VAT at Please odd 30p p&p & VAT TEC HN O Y] AT' c LT D
[ ]

15% on total order value.
Access and Barclaycard accepted

Pl d SAE for list R (2 mmuteewollxs Hij) tube staton) amp)
ease send SAE for lis CALLERSIWELCOME Jonke WoosiS | Tel: 01452 1500 LIS et poon)

-Fr 9.30-5.30

Government, Colleges, etc. Orders accepted. l 17 Burnley Road, London NW 10
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DISPLAYED APPOINTMENTS VACANT: £10.00 per single col. centimetre (min. 3cm).

LINE advertisements (run on): £1.50 per line, minimum three lines.

BOX NUMBERS: 70p extra. (Replies should be addressed to the Box Number in the
_advertisement. c/o Wireless World, Dorset House, Stamford Street, London SE19LU.)
.PHONE: Neil McDonnell on 01-261 8508
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Advertisements accepted
up to 12 noon Monday,
February 25th for April
issue, subject to space being
‘available.

Electronic Engineers -

What you want, where you want!

TJB Electrotechnical Personnel Services is a specialised appointments
service for electrical and electronic engineers. We have clients throughout
the UK who urgently need technical staff at all levels from Junior Technician
to Senior Management. Vacancies exist in all branches of electronics and
allied disciplines - right through from design to marketing - at salary
levels from around £4000 to £8000 p.a.

If you wish to make the most of your qualifications and experience and

move another rung or two up the ladder we will be pleased to help you.

All applications are treated in strict confidence and there is no danger of
your present employer (or other companies you specify) being made aware
-of your application.

TJB ELECTROTECHNICAL
PERSONNEL SERVICES,
12 Mount Ephraim,
Tunbridge Wells,

.Kent. TN4 8AS.

Please send me a TJB Appointments Registration form:

Tel: 0892 39388

DATEK SYSTEMS LTD.
A ‘Ieading company in the phototypesetting industry manufacturing
minicomputer based VDU terminals, incorporating the latest in MS| and LS|
techniques in real time applications

Radio Communications

Electronics Engineers and
Software Designers

We require:

SENIOR TEST ENGINEERS

Salary £5,500+

Mid-Sussex—S.W. London Salaries up to £8,000

Qualified to at least HNC with considerable experience in digital electronics

To join our expanding R&D Laboratories covering a wide range of R.F.
spectrum, from LF. to V.H.F. Equipments include transmitters and
receivers for marine- and land-based use, radio navaids and radio
monitoring remote computer-controlled systems.

Electronics Engineers should have experience in transmitter or receiver
design, analogue or digital circuit design, microprocessor applications.
Software Designers should be experienced Programmers with an
interest in control, signal processing or navigational software.

Attractive salaries are complemented by excellent prospects and
generous benefits.

Contact: David Bird, Redifon Telecommunications Limited,
Broomhill Road, Wandsworth, London, S.W.18. Phone: 01-874

7281 (reverse charges). =

including some knowledge of machine language software

A background of word processing or printing industries would be beneficial.
The position involves occasional overseas travel

JUNIOR TEST ENGINEERS

Salary £3500+

This position requires a young engineer with HND, HNC or C and G Full Tech
in Electronics.

Some expe ce of Ik togic or MICroprocessors

Id be an.advantage
but a real interest in electronics is more valuable.

The company provides 4 weeks holiday and pension scheme

Write or phone for application form to: Miss Bux, Datek Systems Ltd.,
849 Harrow Road, Wembley, Middx. Tel. 01 304 0061
{168}
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Ourchannels are open
for communication

IAL

ROHDE & SCHWARZ

The sophisticated communications systems and ancillary services produced by
IAL help people all over the world to stay in touch. However, on this occasion,
we would like you to do the communicating.

An increasing number of projects, embracing everything from mobile radio
centres to all types of telephone telegraph and data switching centres, means we
need additional specialist personnel. It is in your interest to get in touch.

Installation/Commissioning

Engineer £5200-£6800

You will lead a small team responsible for installing all types of communication
systems and allied equipment. As well as being appropriately qualified, you
will have about seven years’ experience of radio fink installation, testing and
commissioning, three of which should have been spent at supervisory level and
some overseas. The job will necessitate travelling abroad for limited periods at
short notice, often to remote areas. Quote ref K/025.

Maintenance Technician

Electronic Services Unit £4200-£5800

You will be involved in the installation, commissioning and maintenance of a wide
range of electronic, digital and radio equipment. Maintenance is to component
level, including DIL/IC packages, transistorised equipment and some valve
circuits. Experience is needed in some of the following fields: facsimile, computer
peripherals, VHF radio, the control/operation of systems over private wires and
data transmission. You should be qualified to ONC Electronics or equivalent,
capable of working unsupervised and under pressure and prepared to be on
out-bf-hours standby. Quote ref K/026.

Salaries for both positions are negotiable and are at present under review; there
are also a wide range of attractive company benefits. For more information,
please contact the Senior Recruitment Officer, IAL, Aeradio House, Hayes Road,
Southall, Middlesex. Tel: 01-574 5134,

Aviation and Communications
Systems and Services—worldwide

WIRELESS WORLD, MARCH 1980°

ELECTRONICS
TEGHNICIAN

University College, London

TECHNICIAN Grade 5 reauired in
connection with the setting-up
and day-to-day running of first
degree laboratory: courses in
Speech Science.

Work involves helping students,
staff and patients; technically it is
primarily electronic but some
Mechanical Workshop ex-
perience an advantage. Applica-
tions in acoustic measurements;
microprocessors; TV displays;
video and audio recording. New
Laboratory in the Department of
Phonetics and Linguistics which

.fhas an established technical

group with good existing facil-
ities. Salary in range £4,776-
£6,448 (further increase 1/4/
80), inclusive of London Weigh-
ting). Application form from Per-
sonnel Officer (Technical Staff
BB1), University College, Lon-
don, Gower Street, London
WC1E 6BT.

(142)

UNIVERSITY OF GLASGOW
DEPARTMENT OF
PSYCHOLOGY

LABORATORY
TECHNICIAN
SUPERVISOR

GRADE 8 technician required with super-
visory responsibility for the operation of
teaching laboratory facilities in a laboratory
dealing with Introductory and advanced
level courses in Psychology. Construction of
innovative devices and electronic equip-
ment. Supervision and training of other
technical statf and liaison with other
laboratory staff. Experience in electronic/
telecommunications deslrable. Relevant
H.N.C. or equivalent with minimum of 9
years’ experience required. Salary range
£4584-£5475 {rising to £4884-£5832 on
1st April).

Applications, giving full details of age,
experience and qualifications should be
addressed to the Personnel Officer, Unlver-
sity of Glasgow, Glasgow, G12 8QQ. Ref.
No. 4574WA. - {125)

Independent concern represented.in 80 dountries

SENIOR TEST AND CALIBRATION
ENGINEERS

With a background in RF and microwaves, experienced in analogue, digital
techniques, logic and microprocessor controlled ATE.

also vacancies exist for

TEST & CALIBRATION ENGINEERS

with knowledge of one or more of the above techniques.

We offer an exceptional salary % Performance related bonus scheme * Training
abroad * Prospects of promotion % A wide variety of work % A happy atmosphere
* Non-contributory pension scheme % Subsidised restaurant.

Please write or phone to.

Mr. Z_ Eres (Technical Manager) extension 43.

Electronic Instruments & Communications Equipment

Roebuck Road

av el ey Chessington
e

Surrey KT9 1LP

eCtriCuro  01-397 8771

WEST YORKSHIRE METROPOLITAN COUNTY
COUNCIL

RADIO ENGINEER

Post Ref: ES 38004
Salary £5,220-£5,547

Radio Engineer to plan and supervise changes to its network of 320
vehicle-mounted radios, 5 VHF transmitters, 14 UHF Links and
numerous Land Lines; to let contracts for radio-telecommunications
installations and repairs; to organise a false reporting service and
steadily improve the benefit/cost ratio of the mobile-radio system.

An HNC Certificate or equivalent is desirable but experience of
mobile-radio system design, Post Office Line techniques and Home
Office Regulations are most important. The knack of maintaining good
personal relationships is essential and a knowledge of PYE Radio-
telecommunications would be an advantage._

A. H. Evans (Wakefield 67111 Ext: 3536) will answer queries.

Application forms from Room 238, Directorate of Planning, En-

gineering and Trahsportation, County Hall, Wakefield to be returned

by 7th March, 1980. dhey
1
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i HNC Level Engineers-

(Electrical or Electronic)

Train for the future asa
Broadcast Transmission Engineer

Through our network of over 500 transmission stations the
IBA is responsible for the transmission of all Independent
Television and Local Radio services. With a steadily
increasing number of stations, the preparations for the
fourth television channel and more local radio stations
now underway we are taking on increased responsibilities.

We take great pride in the fact that our system is one of the best in the world
and great importance is placed on maintaining the efficiency of the service.
To do this we have teams of highly trained and experienced engineers all
over the country.

Internal promotions and continued expansion have created a number of
opportunities for HN.C. or H.T.C. or equivalent level engineers (male or
female) to train for a challenging future. Our carefully devised training
programme, which will commence this summer, can lead to a recognised

4 Diploma and combines theoretical study and practical training. This
|3 " comprehensive training is a step beyond traditional learning and gives a
q‘ grounding in broadcast engineering that is second to none. Naturally, course
i} _’)‘ fees, accommodation and meals will be paid during the course. A full driving
.i| ‘ licence is required, but if you do not already have one, we will assist you by
) | arranging and paying for instruction.
I‘:‘i’ On the satisfactory completion of the training programme, your salary will be
\,"u ‘ £5,880 per annum and then rise annually to £7.280 per annum, with further
i) progression to £8,202 per annum. (During the training period you will receive
et a salary of up to £4,700 per annum, depending upon experience.}
e At higher levels it will be up to you to demonstrate your ability as promotions
e are based on internal competition - all of our Regional engineering managers

started their careers at transmitting stations.

Employment benefits include Free Life Assurance and Personal Accident
Schemes, a Contributory Pension Scheme, generous relocation expenses
and subsidised morigage facilities.

Please write or telephone Mike Wright for a fully illustrated information
package and application form, at IBA, Crawley Court, Winchester,
Hampshire SO21 2QA. Telephone: Winchester 822574.

INDEPENDENT

I B A BROADCASTING

AUTHORITY

(9920)

] M

&-
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UNIVERSITY OF DUNDEE

DEPARTMENT OF CIVIL
ENGINEERING

There is a vacancy for an

ELECTRONICS
WORKSHOP
TECHNICIAN

to work in the above Department. The
duties of the post will include the’
construction and modification of
equipment for the Department’s
teaching and research work. Servicing.
and repair of a wide range of equip-
ment is also a requirement.

Electronics
Technician

Space Research Projects

An Electronics Technician is required by the Rutherford and
Appleton Laboratories to work on the instrumentation of rocket-born
scientific experiments making measurements of the upper atmosphere
(60 to 150 km). Duties will include the development and construction of
digital and analogue circuits and the assembly of experiments; the
integration of experiments with rocket and telemetry systems; the
calibration and environmental testing of equipment; the carrying out of
pre-launch assembly and final check-out of the experiments on the
launch sites. The work will involve collaboration with the University
College of Wales, Aberystwyth, and with overseas groupsand the
successful candidate will be expected to travel occasionally to rocket
ranges in the UK and abroad for periods of a few weeks.

The vacancy is as Professional and Technology Officer Grade 111
level. Applicants should have at least ONC or a TEC/SCOTEC
Certificate with a minimum of 4 years experience including the design,
construction and operation of analogue and digital circuits.

The Salary scale is under review but currently stands at £5309 -
£5876, inclusive of Outer London Weighting Allowance. There is a non-
contributory pension scheme. The post will be located at Ditton Park,
Slough until mid 1981 when it is anticipated that the work will be
transferred to the Laboratories’ site at Chilton, Oxfordshire.

Please request an application form, quoting reference VN5017

Applicants for the post should have.
an appropriate ONC or equivalent
qualification and not less than seven
year’s relevant experience in en-
gineering.

Salary scale £3996 to £4668, Grade
5 (to be reviewed in April 1980) with
point of entry dependent on qualifica-
tions and experience. Grant towards
removal assistance to Dundee.

Application forms and further particu-
lars may be obtained from the Esta-
blishments Office, The University,
Dundee DD1 4HN and should be
returned by 5th March, 1980. Please
quote Ref: EST/106/80WW. (171)

)

APPOINIEMENTS

ELECTRONICS
£5-£10,000

Take your pick of the
permanent posts in:

MISSILES — MEDICAL
COMPUTERS
RADAR COMMS
MICROPROCESSOR
HARDWARE — SOFTWARE

For free expert advice and
immediate action on salary and
careerimprovement, ‘phone or
write to, Mike Gernat BSc.

“Jechnomark_

Engineering and Techrical Recruitmem
11 Westbourne Grove
London W2.012299239

from: [

Mrs Jane Williams, Rutherford and Appleton ) |
Laboratories, Chilton, Didcot, OXON 0X11 0QX.

Tel: Abingdon (0235) 21900 - Extension 510.

Rutherford and Appleton Laboratories

Royal Military College of Science, Shrivenham

Lecturers/Senior Lecturers
Electronic Engineering

The College is a residential establishment, running first
degree and postgraduate CNAA courses, Army Staff
courses and specialist courses, for both civilian and military
students. It has an academic staff of over 100, whose
duties are similar to those of University Lecturers. There are
comprehensive laboratory, computing, workshop and
library facilities, and staff are given every opportunity to
become involved in research and development work, and
read tfor higher degrees.

The Electronics Branch is responsible for instruction in
the principles of electronic devices, the fundamentals of
signal transmission and processing, and in the applications
of these topics to telecommunications, radar, telemetry and
radio guidance. The Lecturer(s) appointed will be expected
to take an interest in one of the topics listed above, but the
posts will be mainly concerned with digital electronics and
signal processing. For further information contact Professor
Hill, Shrivenham 782551, ext. 290.

Candidates must have a first or second class honours
degree or equivalent in electrical engineering or applied

physics (with electronics). Experience in the field of
electronics or communications is desirable and preference
will be given to candidates with experience in the design
and application of modern digital electronic systems,
including microprocessors.
Appointment will be as Senior Lecturer (E6330-£8705) or
Lecturer (£4210-£5485) according to age and experience.
At least 4 years’ post graduate experience is necessary for
appointment as Senior Lecturer. Starting salary may be
above the minimum at each level. Non-contributory pen-
sion scheme and promotion prospects to a salary of
£11,000 and above. Accommodation may be available for
single staff and housing for married persons.

For further details and an application form (to be
returned by 14 March 1980) write to Civil Service Com-

*mission, Alencon Link Basingstoke, Hants. RG21 1JB. or

telephone Basingstoke (0256) 68551 (answering service
operates outside office hours). Please quote reference:
S(C)908.

(162)
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UEL have established a
formidable international
reputation for the innovation
and manufacture of advanced
technological equipment. By
applying their engineering
ability in a highly
sophisticated and creative

way, UEL have been awarded .

numerous long term contracts
for which they require a
diversity of talented
personnel. Because of the
high standards employed in .
these projects, we are
therefore looking for the
following experienced
people.

GRAND
UNION

Appointments
In Electronics, there's Good and ULTRA Good.

Electronic Development Engineers
£5000~-£6500

You should be a graduate or equivalent, witha minimum
of 2 years development experience in an electronic
laboratory. -

A knowledge of Radio Frequency and Analogue Circuit
Design is necessary (ideally on MOD project work).
Working within a close knit team, you will report to a
Project Engineer and be assisted by laboratory
technicians.

* A specific vacancy also exists for a Test Equipment
Design Engineer *.

Quality Engineers
£4500—-£6000

You should ideally be an experienced Quality Engineer,
but suitable Inspectors or Test Engineers would be
considered. Hoﬂii’ng at least an ONC; you should have a
good command of English combined with some
mathematical ability. Responsibilities include
development of quality procedures for new product
ranges and the' maintenance and development of existing
product quality.

— Ultra Electronic
ﬂew ."'Y( Communications Ltd..
- 419 Bridport Road.

Greenford Trading Fstate.
Greenford. Middlesex.

Electronic Communications Lid

At UEL you will work in a small
group environment and can look
forward to a stimulating and
demanding job with good career
prospects. There are many
benefits — sports and social club,
contributory pension scheme, 22
days annual holiday, subsidised
canteen and a weekfly attendance
bonus.

If you feel you are one of the few
wKo can help by injecting a
rather rare comgination of skills,
expertise and enthusiasm, we
would be pleased if you'd
contact us.

To find out more, please ring
Gavin Rendall on 01-578 0081.

SALES ENGINEER
Public Address Systems

EXCELLENT PROSPECTS —A Public Address
Sales Engineer with wide experience is re-
quired to head up the Vortexion Division of
this Company.

The applicant must be experienced in this
field, prepared to handle sales enquiries
through to the wiring and installation stage,
also to develop and expand the sales of
Vortexion amplifier equipment to existing
Agents/Distributors in the UK. In this posi-
tion he/she will be responsible to the Sales
Manager.

The successful applicant will be self-
motivated, with a professional approach and
a willingness to travel, initially in the UK and
later in export markets.

An excellent career is assured, together
with negotiable salary/commission, com-
pany car, incurred expenses, BUPA Plan,
and a good working environment in the
suburbs of London. Age is not important,
experience and a desire to carry out a job well
is paramount.

Applications should be addressed to: Per-
sonnel Manager, Clarke & Smith Mfg Co Ltd,
Melbourne House, Melbourne Road, Wal-
lington, Surrey SM6 8SD. Tel: 01-669
4411, ext 32,

{112)

CLUNKCLUNK, BUZZBUZZ, SWISHSWISH
SIZZLESIZZLE, YUMYUM, BRMMBRRM . ..

Not going mad — yet — just tuning in to hi-tech,
‘80s

HAVE YOU?
TwiddleTwiddle, SwitchSwitch, SloopSloop
DingDing.. . . Time to get up and
Ring: CHARLES AIREY ASSOCIATES

CURRENT VACANCIES INCLUDE

Hardware Design Consultant for prestige group involved on application of computers and
computer hardware to a variety of projects which include: Microprocessor based astronomy
instruments, multiprocessor systems for digital speachover satellites and equipment based on
Bi-Polar microprocessors.

Project Engineer for small dynamic company with a very wide range of products, inf:luding
multi-channel radio telemetry, multiplexing equipment and distance measuring equipment,
Experiénce in modern circuit design, appreciation of microprocessors, and ideally some
knowledge of electro-optics. Berks. 10 £10.000.

Principal and Senior Engineers for company relocating to Dorset. 'Pr}oduct lines include
sonar, video cameras, film ‘processing and G.P.O. Line communication equipment. To
£10,000.

Design Devsiopment Engineers working for advanced groigcis group on Blfomedical
products, electric vehicle technology and novel line communication equipment. Oxford. To
£8.000

Young Engineers with experience or wishing to gain axperignce m micropn_)cessor
hardware /software to join a team engaged on engineering "'the ultimate’ in ATE. High and
low level language employed. London. To £7,000.

Design Development engineers for RF and microwave test equipment, incorporating digital
and microprocessor automation technigues. Devon and Sussex. To £7.000.

Computer Engineers for either technical suppon, field service, permanent site or systems
test. Vacancies throughout the UK.

For further details etc. (173)

Charles Airey Associates

4 Hammersmith Grove. London W6 ONA. Tel: 01-741 401}
"PROBABLY THE BEST KNOWN SUPPLIER OF ELECTRONIC ENGINEERS IN THE COUNTRY”~Financial Times.
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\ IMPERIAL COLLEGE

|
{UNIVERSITY OF LONDON)
DEPARTMENT OF COMPUTING
AND CONTROL

Applications are invited for a

. | P RESEARCH
ield-Technicians
to work on an SRC funded project

which involved the design of com-
ompany ar munication techniques for distribution

process control, based on a network of

Linotype-Paulfield technicians install, commission and service real . e o '
time high technology systems for the printing/publishing industry. Candidates should have s degree in
R . . . g . puter science or digital elec
Ourtechnicians can think logically, work alone and provide a timely, tronics and post graduate experience
accuraté service. Because they meet customers, often athigh level, incamPRe] gemminica b g
they also have to be diplomatic, tactful and friendly. B or micro computer systems.
We want to build our team with men and women who are qualified Thesepldiwesiiiflibe for o e
to ONC level and have several years experience on electronics with gfa{ir:doer: the 14 scale. £4335.
equipments which we will complement with progressive product London Allowance and USS.
training' Applications, including curricutum
We provide a competitive salary and generous expenses-and vitae and the names and addresses of
7 H H H i | 'n over- two referees, shogld be sent to Dr. M.
benefits. As there is considerable travel, sometimes involving o Sloman. Camputing janel CagpraliDeS
nightstays,acompany car is provided whlch is available for private SZL‘QT.ESJ{e,'ToﬂZZﬁ | Collcge: [0
use. In time there may be the opportunity to work abroad for short R e i ol inf oA e
Ti : btained.
periods. o
We are continually expanding our marketsand productsand career (126)
prospects could not be better. : —

If you areinterested contact: Personnel Department, Linotype-Paul
Limited, Kingsbury Road, Kingsbury, LondonNW9.(01-205-0123) (114

UNIVERSITY OF SURREY

W Linotype-Paul _/ || e

Owing to the expansion of the highly successful
Industrial Electronics Group In the Department of
Electronics and Electrical Englneering at the Univer-
sity of Surrey, vacancies exlst, immediately, for
technicians {engineers) who are keen 1o further their
experience in a wide range of electronic fields and are
qualified to ONC level or higher.

The work will involve operating on 8 project basis,
covering all phases of prototype equipment

t e, and

There is an opportunity to specialise 1n slectro-
mechanical design and draughting if desired.

The Group at present consists of 8 small team ol
P Engi and Techniclans who laise
closely with academic staff in problem solving for
industry. Projects usually entail the development of
novel instrumentation covering communication,
non-destructive testing and signal processing fields
with i ing on micro-processor based
systems.

Commencing salary according to age and experience
within the range

£3372-£4668 both under review

Hohday entitiement is four weeks' plus 18 customary
and public hohdays. Generous sick pay and superan-
. Duation schemes exists,

Normal hours are 37% per week and flekible working
can be arranged.

Day release is possible for study lsading 10 higher
qualifications.

The Umiversity facilities provide a wide range ol social
and sports opportunities. Assistance with the cost of
moving house will be given where appropriate.

An informal discussion or visit can be srranged by
telephoning Mr. Matley, Head of Industnal Efec-
tronics Group (Guildford 71281, ext. 341), or write,
in confidence. to: The Statl Officer, University of
Surrey. Guildford. Surrey GU2 5XH. {149)

Electronics Engineers
Donot miss this opportunity!

Apply your inventor’s ingenuity in designing, developing complex
communication systems for commercial and military use over the pext
decade and beyond. .
Our work demands a dedication not normally experienced in an electronics
manufacturing environment. Highly skilled qualified men and women are
needed to make a useful contribution in any of the hardware/software
areas below.

Digital Design A/D Signal Processing
Micro-Processors ECM and ECCM

Circuit Design Systems Analysis
UHF/VHF Development

Send a brief C.V,, give me a ring to arrange an informal chat with one of our
Senior Engineers, or just complete the coupon and send it to me for further
information.

P

Jack Burnie, Marconi Space & Defence Systems Limited,
| Browns Lane, The Airport, Portsmouth PO3 5PH, -

| Tel: Portsmouth 699414,

| Name
| Address
|

I

I

L

visual communications

A.V. AND VIDEO
SERVICE ENGINEERS

We require service engineers with
specific experience of Tape/Slide

Mauoni systems and/or Video. Salary accor-

ding 10 age and experience.

space & ne‘enee Contact: Mrs. J. Histon

KADEK VISION LIMITED

systems ‘POI"SI'IIOII"I’ Shepperton Studio Centre

Studios Road

AGEC-Marcon Electyonics Compahy Shepperton, Middlesex
/ 174y Chertsey (093 28) 66941

Area of Iriterest o .
Tel: . i

{1435)




WIRELESS WORLD, MARCH 1980 139

Appointments

Graduate Electrical/
Electronic Engineers-

Researchand Development in telecommunications

The Directorate of Telecommunications, London, is
responsible for the extensive and sophisticated facilities
used by the police, fire, prison and associated services.
The role of the Research and Development Section is to
ensure that maximum benefit is derived from the use of
modern techniques.

The training and experience given to Graduate
Engineers — ranging from the initial interpretation of
non-technical statement of requirement through to the
management of design, development and contract — is
carefully planned by a senior engineer and covers the

Salary (under review) starts at a minimum of £5035.
Completion of training {(usually one or two years) leads to a
salary rising to £7680. Promotion prospects.
Non-contributory pension scheme.

For further details and an application form (to be
returned by 13 March 1980) write to Civil Service
Commission, Alencon Link, Basingstoke, Hants, RG21
1JB, or telephone Basingstoke (0256) 68551 (answering
service operates outside office hours). Please quote Ref:
T/5308.

training requirements of the IEE.

You should preferably be aged under 26 and must have

a good honours degree in electronics or electrical Home Ofﬁce

engineering or an allied subject. (157

LIVERPOOL AREA HEALTH AUTHORITY

ELECTRONIGS
TEGHNIGIAN

— (MEDICAL PHYSICS TECHNICIAN I11)
Salary Scale: £4,605 to £5,952 per annum

Applications are invited from Technicians / Engineers with good
general electronics experience for the above post which will involve
the maintenance/development of equipment used in the Department
of Nuclear Medicine at the new Royal Liverpool Hospital.
Application form available from the Personnel Department,
Royal Liverpool Hospital, Prescot Street, Liverpool 7.
Closing date: March 7th, 1980. (148)
&l

MEDICAL
EQUIPMENT
REPAIRMAN

Saudi Arabia

agency, n. Active operation, action. —

SOUNDOUT Laboratories, Surbi-
ton, Surrey, who manufacture a
range of professional sound equip-
ment, are looking for an experienced

TEST ENGINEER

who has had extensive experience of
testing amplifiers, mixers and other
audio apparatus. The position entails
total responsibility for final product
approval. Remuneration up to
£5,000 plus profit-sharing and a total
package including BUPA, 18 days’
annual holiday and sickness benefit.

Call John Stadius, Technical
Director, on 01-399 3392.

{123)

Concise Oxford Dictionary.

ELECTRONICS
ENGINEERS
FIELD SERVICE

If you want a free piece of our action,
call now for a registration form — 24
hours on

01464 7714 ext. 502

LOC £X

ELECTRONICS RECRUITMENT SERVICE
309 HIGH ROAD LOUGHTON ESSEX 1610 ITO
01502 1569/0937 01464 7714 €x1 502  (165)

Electronics & Computer Test
To£7500

c£7,500 tax free

The Whittaker Corporation of the U.S.A. is re-
sponsible for the statfing and management of three
general hospitals in Saudi Arabia, where the task is to
provide a high standard of Health Carc in this rapidly
developing country.

We now wish to appoint a man with 2/3 years’
experience of biomccﬁca] clectronics who has suc-
cessfully completed a formal course in biomedical
clectronic equipment repair.

The benefits package includes free accommodation,
life and medical insurance and return air fare. In
addition, there are bonuscs of around U5(X) after 6
and 15 months’ service and an extra month’s salary
on completion of the 2 year contract.

Please write with full carcer details, or telephone
01-584 7639.

James MacDonald, Whittaker Life Sciences Limited,
199 Knightsbridge, London SW7.

Use your C&G/ONC/HNC/Forces Training and good
DIGITAL/ANALOGUE/RF experience to advantage. Work-
ing with state-of-the-art MINI/MICRO PROCESSOR;

Dedicated to a world of health

\\'hittaker

Life Sciences Lid

LASER; ATE; COMMUNICATIONS; NUCLEONIC; CCTV
and similar equipment. Most UK areas. from Technician
to Manager. }

For free confidential counselling and practical career
advice tontact GRANT WILSON ref: GW470.
TECHNOMARK, 11 Westbourne Grove, London W2 4UA.

Tel: 01-229 9239 (01-229 4218 —24 hrs).
Engineering Recruitment Consultants. (9402)
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Test
Engineers

Pye Telecommunications are a well established company,
involved in the field of radio communications, both at home and
overseas. The Pye trademark is synonymous with systems that
are highly reliable. To ensure that reliability, we need Tgst
Engineers to check our VHF/UHF systems to very exacting
specifications prior to delivery.

We are looking for skilled men and women with
experience of fault diagnosis, alignment and testing of
electronic equipment, preferably communications equipment.
Formal qualifications are desirable, but less important than
sound practical ability. Armed Forces experience would be
particularly acceptable.

We can offer you job security and long term career
opportunities, both within the company and the Pye and Philips
Group as a whole. Our salaries are competitive and we offer up
to five weeks’ annual holiday. Attractive additional benefits
include contribUtory pension scheme, good canteen facilities
and assistance with relocation expenses where appropriate.

If you are interested please contact: Jane Easy,
Personnel Department, Pye Telecommunications Limited,
St. Andrew’s Road, Cambridge CB4 1DW. Tel: Cambridge
61222, ext. 755.

Pye Telecom

(189)

Engineer

range of integrated circuits.

electronics.
engineering background.

Plessey Semiconductors Limited, Cheney Manor, Swindon, Wilts, SN2 2QW.
Tel: Swindon 36251.

S PLESSEY

Test Development

Our Test Projects Section has an opening for a Test Development Engineer. In this
Job he/she will be developing practical production test methods for our broad

The work covers evaluating test methods with the designers and producing test
hardware and software, through to the production of efficient test facilities for use
on sophisticated computer-controlled test equipment. This requires interfacing
with the production, QA and circuit design functions of our business and thus
offers a unique opportunity for those who wish to broaden their knowledge of

Applicants must have a minimum qualification of HNC plus a practical

Write or phone for an application form to Shirley Cave, Resourcing Officer,

1

WIRELESS WORLD, MARCH 1980

ELECTRONIC
TECHI\!ICIANS

PRODUCTION
RESEARCH & DEVELOPMENT
and SERVICING

OXFORD
c£5,500

We are a smalil. young successful com.
pany, being the leading UK manufac-
turers of microcomputer systems for
research and education.

We are offering the opportunity of varied
and satisfying work on technically ad-
vanced equipment. We are looking for
people who have some expertise working
with complex TTL logic boards. Micro-
processor experience is ‘not necessarily
required, but applicants must be eager to
acquire expertise in this field. )
A salary of around £5,500 is being offered
together with good company benefits, and
the possibility fo acquiring a 380Z com-
puter at low cost.
Interested? Please phone Karen
on Oxford 43244
for an application form

{135}

CAPITAL
: APPOINTMENTS LTD.
FREE JOBS LIST

for

FIELD SERVICE ENGINEERS
BASIC SALARIES TO
£8,000 + CAR
(9879)

30 Windmill Street, London, W1
01-637 5551

TOP JOBS IN
ELECTRONICS

Posts in Computers, Medical,
Comms, etc. ONC to Ph.D. Free
service.

Phone or write: BUREAUTECH,
AGY, 46 SELVAGE LANE,
LONDON, NW7. 01-906
0251.

(8994)

(9781)J

UNIVERSITY OF LEEDS. ELEC-
TRONICS TECHNICIAN — Grade 3,
required in the Department of Phy-
siology. The person appointed will
be responsible to the Electronics
Engineer for the development,
construction and maintenance of
electronic equipment assoclated
with research and teaching of bio-
logical studies. Candidates should
hold ONC or equivalent qualifica-
tion in relevant subjects and have
at least 3 years' appropriate experi-
ence. Salary from 1st April, 1980,
on the scale £3594-£4092. Applica-
tions, stating age, qualifications
and full experience, together with
the names and addresses of two
referees, should be addressed to
Mr E. French, Departmental Super-
intendent, Department of Physio-
logy, Worsley Medical and Dental
Building, Leeds LS2 9JT. 1181

LABORATORY TECHNIC!AN Grade
4 required for undergraduate
teaching laboratories providing ex-
perimental instruction for students
of physics and astronomv. Qualifi-
cations C & G Laboratory Techni-
clan Certificate or equivalent and
relevant experience. Some ex-
perience in electronics an advant-
age. Salary (under review) in
range £4,487-£5.046 inc. of London
Weighting. Five weeks paid annual
holiday plus statutory and
customary holidays at Christmas
and Easter. Application form and
further details from Personnel
Officer (Technical Staff CJ21)
University College London, Gower
S§t. London WCIE 6BT. (104
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( N
Electronics
ngineers

Linotype-Paul is in the process of expanding its Test Engineering facility throughout
the production function. Recently considerable expenditure has taken place in the
provision of additional sophisticated ATE facilities.

We seek a number of EngineersfTechnicians with experience of digital electronics
who may wish to become involved in ATE Programming. Ideally some previous
experience of ATE would be an advantage, although Electronics Engineers having
good hardware experience in logic technigues will be provided full appropriate
programming training.

Consideration will also be given to recently qualified Electronics Engineers who seek
their firstindustrial appointment.

Vacanciesalsoexistfor Engineers and Technicians to provide a wide range of duties
on sophisticated digital equipment.

The above posts are open to both men and women.

Assistance with relocation will be provided where appropriate.

Please write to the Personnel Department, Linotype-Paul Ltd , Runnings Road,
Cheltenham. Telephone Cheltenham 45001. (119)

0 Linotype-Paul _/

Electronics Takf&’q?}iﬂ F[_)ick
R&D

Microwave Optics & Acoustics
A challenging and full career in
Government Service.

Minimum qualification — HNC.
Starting salary up to £6,737.

Please apply for an application formto the
Recruitment Officer (Dept.ww 1),

H.M. Government Communications
Centre, Hanslope Park, Milton Keynes

Joinusinthe forefront MK19 7BH.
of technology
\

188
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WIRELESS
TECHNICIANS

We require staff, male or female, to prepare and
maintain the latest in communications equipment
used by the Police and Fire Brigades in England and
Wales.

You will need to be qualified to at least City and
Guilds Intermediate Telecommunications standard
and be able to demonstrate practical skills in locating
and diagnosing faults in a wide range of equipment
from computer based data transmission to FM and
AM radio systems. You would live near to and work
from one of our service centres located at Andover,
Hants: Bishops Cleeve, Gloucs; Hannington,
Basingstoke, Hants; Shapwick, Somerset; Harrow,
Middlesex.

Specialised courses or training are run to assist staff
to keep up to date with developments and new
equipment and there are opportunities for day release
to gain higher qualifications. Applications from
registered disabled persons will be considered.

Promotion prospects are good and the work repre-

sents a secure future with generous leave allowance
and non-contributory pension scheme.

Possession of a driving licence is essential since some
travelling will normally be involved.

The salary scale is as follows:— £3900; £4160;
£4420; £4680; £4940; £5200; £5530.

If you are interested in working with us, then write for
further details and application form to :—

Mr. C. B. Constable, Directorate of Telecommunica-
tions, Horseferry House, Dean Ryle Street, London
SW1P 2AW. Telephone 01 211-5293.

SCOTTISH HOME AND HEALTH DEPARTMENT

WIRELESS
TECHNICIAN

Applications are invited for one post of Wireless Technician in the
Scottish Home and Health Department.

LOCATION:
The post is in Inverness.

QUALIFICATIONS:

Candidates must hold an Ordinary National Certificate in Electronic
or Electrical Engineering or a City and Guilds of London Institute
Certificate in an appropriate subject or a qualification of a higher or
equivalent standard.

EXPERIENCE:
3 years’ appropriate experience.

STARTING SALARY:
£3,900, scale maximum £5,530.

Appticants shoutd have sound theoreticat and practical knowledge
of Radio Engineering and Radio Communications equipmentin HF,
VHF and UHF bands. The work involves installation and mainte-
nance of equipment located at considerable distance from head-
quarters. A clean current driving licence and ability to drive private
and commercial vehicles are essential.

The appointment is unestablished initially but there is prospect of
an established (i.e. permanent) appointment after 1 year's
satisfactory service.

Application forms and further information are obtainable from
Scottish Office Personnel Division, Room 110, 16 Waterloo Place,
Edinburgh EH1 3DN (quote ref: PM(PTS) 2/2/80) (031-556
8400, Ext. 4317 or 5028).

Closing date for receipt of completed application forms is 18 April,
1980.
(182)

TRAINEE BROADCAST ENGINEERS

ITN needs more engineers to support its expanding programme of news
coverage — expansion which is expected to continue through the ‘80s with the
introduction of the fourth channel

We have a number of vacancies for Engineering Trainees — vacancies which
could give you the opportunity to start a career in Broadcast Television
Engineering with ITV

Firstly, we need you to have a firm interest in pursuing a career in the technical
side of broadcasting

Then you should have completed or expect to complete theoretical training in
Electronic Engineering or allied subjects this academic year.

Applicants may have a wide range of acceptable initial gualifications, but those
generally most suitable are either the |EC’s Higher Technical Diploma, Higher
Technical Certificate, HNC or HND

After a training period of nine months you would be employed on the operation
and maintenance of a wide range of studio, outside broadcast and computer type
equipment at ITN's Central London studio centre near Oxford Circus from which
the ITV national news programmes are networked

Successtul applicants will join ITN in the summer of 1980.

Starting salaries would depend on qualifications and. experience, but would lie
within the range of £3,857 (at 18) 10 £4.898

Interested

Please call us on 01-637 3144 for an application form quoting vacancy number
40799 or write to: The Director of Engineering, ITN House. 48 Wells Street.
London W1P 4DE, with a short resumé of your interests, qualifications and
experience. ) (178)

DRG
Flexible Packaging

DRG

INSTRUMENTS &
ELECTRONICS
SUPERVISOR

DRG Flexible Packaging is one of Europe’s largest converters of
protective packaging materials using a wide variety of sophisticated
plant and machinery.

There is a vacancy for a Supervisor in the instruments and electronics
section of the engineering department. The section consists of six
electronics and three industrial technicians and is responsible for the
maintenance and development of industrial electronic equipment
including photo-electric, process control and measuring equipment
and machine drives. The section works mainly doubte shift (although it
serves a treble shift factory) but the Supervisor’s job is a day position.
The successful applicant will have had several years’ experience in
electronics and hold a relevant qualification such as City and Guilds
Full Technical Certificate.

The Company offers a competitive salary, 4 weeks' holiday a year, a
contributory pension schéme and other benefits associated with
working for a large company.

Applications should be made in writing, giving brief career details and
current salary to:
Mr. P. Hawkins
DRG FLEXIBLE PACKAGING
Filwood Road
Fishponds, Bristol BS16 3RY

A Dickinson Robinson Group Company
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R & D Engineers RADIO
required to work on digital circuits for 0 F F I c E R S
micro-processor based industrial and commercial

systems.

If your trade or training involves radio operating, you
qualify to be considered for a Radio Officer post with the

The candidate should have a working knowledge of Composite Signals Organisation.

TTL and CMOS logic and have experience of A number of.v.acancies will be available in 1980/81 for
programming at assembler language level for suitably qualified candidates to be appointed as Trainee
MICro-processor systems. Radio Officers. Candidates must have had at least 2 years’

radio operating experience or hold a PMG, MPT or MRGC
certificate, or expect to obtain this shortly. Regist-

Engineers should hold a degree /HNC or equivalent : ered disabled people may be considered.
qualifications. Salary will be commensurate with On successful completion of 40 weeks' specialist training.
qualifications, age and experience. appointees move to the Radio Office Grade.

Salary Scales:
Trainee Radio Officer Radio Officer

If you are seeking an enjoyable position involving

. Age 19 £3271 Age 19 £4493
both hardware and software development, write g g
giving your career to date or telephone ' Age 20 £3382 Age 20 £4655
Age 21 £3485 Age 21 £4844
Age 22 £3611 Age 22 £4989
Dr. G. 0. Towler Age 23 £3685 Age 23 £5249
(New Product Development Manager) Age 24 £3767 Age 24 £5559
British Relay Electronics Ltd. Age 25+ £3856 Age 25+ £5899
32 Biggin Way
Upper Norwood (172) then by 5 annual incre-
London, SET9 g G St
kTel. 01-764 0931 British Reloy EhecTranics' j Sunday elements. '

21491 Ext. 2269, or write to the address ¥

ELESCE'I!\IIRIOO 3 ICS L
ENGINEER e ——

The Company, pleasantly situated on the
outskirts of Cheltenham, is a leading
manufacturer of aircraft gas turbine fuel systems
and associated equipment. Our Electronics
Laboratory has a vacancy for an experienced
Electronics Engineer to join a small team Oakley. Priors Road, Cheltenham GL.52 5A) 109
engaged in the design and development of L )

special purpose prototype instrumentation and
control equipment.

Applicants, male or female, educated to at least .
HNC/HND standard or equivalent should have R
practical experience in current digital and ogers CHARTWELL

e e
iy g BRITISH3SI=Z HIGH-FIDELITY

Recruitment Office

Government Communications Headquarters

In addition to a competitive salary, we offer
_excellent fringe benetfits inciuding a self-
financing productivity scheme and excellent We require two additional qualified

pension scheme. Generous assistance with ELECTRONIC ENGINEERS
relocation expenses to this desirable Cotswolds to work in our acoustics and electronics divisions on the testing and development
area will be given where appropriate. _of our prestige range of loudspeakers, amplifiers and tuners.

Please write giving details of career to date and The electronics post is based at our factory in London S.E.6, within 20 minutes

salar expectations to: The Senior Personnel of Central London, as is the acoustics post which is based at our Mitcham
. Y . Loudspeaker Division.

Officer, Dowty Fuel Systems Ltd, Arle Court,

Cheltenham or telephone: Cheltenham 21411 Both positions offer a competitive salary with fringe benefits. Applicants should

Ext. 163 for further details and an application apply initially in writing to:
e } MR. M. S. SCED

: (166) Technical Drector
SWISSTONE ELECTRONICS LIMITED

Ia@w—\v{ 4/14 Barmeston Road, London SE6 3BN 3
T (110)




Ho to cu't trough
the old boy network

You can’‘t possibly cover all the job advertise-
ments by yourself.

And what about all those jobs that are never
advertised because other good people hear
about them first? —YOU MISS OUT.

Break into that closed circle by enrolling with
Lansdowne. We'll thump your career details onto
the desks of senior managers at thousands of
companies — except those you ask us not to
approach.

They’ll consider you for the immediate jobs
and they’ll have you on file for the future.

When they want you they’ll ring you — not us
— and you’re immediately shortlisted for a job-
you might never have heard about.

Just fill in the coupon and send for our
Summary Form and explanatory leaflet.

And do it at once because it's the only one
that’s worth thousands of applications.

Stuart Tait, Lansdowne Appointments Register,
Design House, The Mall, London W5 5LS.
Tel: 01-579 2282 (24 hour answering service)

. ¥ § ¥ N N 2 B 0B B B |
Our clients would like to meet men and women, aged 20-40,
I earning between £4,000-£8,500 in any of the following:

TEST ENGINEERING (J
CALIBRATION ENGINEERING (O
ELECTRONICS ENGINEERING [J
ELECTRONICS SALES (J

. Mr./Mrs./Miss
IAddress o . . S

Stuart Tait, Lansdowne Appointments Register,
Design House, The Mall, London W5 5LS.
lTe/.' 01-579 2282 (24 hour answering service) WW20/2

E o

ansdowne

T

(154)
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Senio_r
_ _EIectron;cs
Liaison Engineer

c.£8,500 p.a. +car Blackpool

Telefusion, the highly successful multi-million pound Group
of companies,is developing new areas in which to use its
expertise.

A separate Division has been set up to install and maintain

a range of sophisticated computerised till terminal units used
by the Group and other client companies to control retail
cash and stock transactions.

We are now seeking a Senior Electronics Engineer to control
through a small team of technicians the installation and
maintenance of these terminals throughout the U.K.He or she
will also be required to negotiate contracts at a senior level
with equipment manufacturers and potential clients.

Ideally, aged from mid-thirties, candidates should possess

a minimum HND in electronics or equivalent qualification
and have detailed knowledge of micro electronics technology
{preferably 8080/8085) also disc drive units and high

speed printers. Experience or an interest in programming
techniques would also be an advantage.

The successful candidate will be based at the Group Head
Office and report to the Director responsible through the
Group Technical Executive.

Candidates should write giving details of age,
qualifications and career to date, to

R. M. Beaton, Group Personnel Manager,
Telefusion Limited,

Telefusion House,

Preston New Road,

Blackpool FY4 4QY.

PHILIP DRAKE
ELECITRONICS

Systems Engineers Limited
manufacture audio equipment for the broadcasl Industry and have vacancies for the lollowing s1alt:
PROJECT ENGINEER
To work wiih Phlip Drake standard products. mcluging Programme Amplilisra ang Intercom Syatems. The job will involve deveiopment and
Improvement of eaisting products and sniroduction of sew product llass. The Projec Enginesr will be rasponsible for electromic and
mechanical aspects ol design. up to the stage of proguction, and experience in thia field is required. Experience 4n the broadcast ndusiry
and 4 sustable qualification would e an advantage.
TEST ENGINEER
To work with the above-mentoned products. The Engineer will be required 1o design test jgs lor standard products. and o lest ail comgany producls
ncuding one-off intercom Sysioms. Experience in te testng of Broadcast Audw products is desirable and quaitticabons would be an advanlage Product
development and circurt design 1o a swiable applicant
PROTOTYPE WIREMAN
To work on 1he lull range of the company’s products. Aplicanis musl have the abilily fo work from wiring scheduies and circult diagrams and
musl be 1idy. accurale and quick. Familiacily with ali aspecis of elecironic workshop praclice is nesded. Previous experience i praduction
and Installation of Broadcast Quality equipment wouid 8 an advantage. siherwlse a goad ksowiedge o audio wiring technigues I3 neaded.
The i;zlmnar' offers a 37'+-hour week with 3's weeks® haliday mimimum. Salarfes neqatiable dependent on experiance. Apply by telephong
o wriling 1
Atan 80ll. Philip Drake Blectronics Ltd.. 23 Redan Place, London W2 45A. 01-221 1476. 1150

Electronic Engineers

Worldwide Airborne Surveys

Our -Engineers prepare electronic sensing and digital
recording systems at U.K. base for eventual in-flight
operation by themselves in fixed and rotary winged
aircraft engaged on overseas geophysical projects.
Typical overseas project duration is between 2 to 6
months.

A wide spectrum of electronics is covered with a
growing emphasis on microprocessor based devices.
Qualifications or experience to HNC standard
together with a flair for fault diagnosis, solving
interfacing problems and mechanical packaging
ability is desired

Persons interested in joining our teams or who require
further information should apply to:

The Personnel Manager, P
Hunting Surveys
L & Consultants Limited, %
/I | Elstree Way, Borehamwood,
Herts, WD6 1SB.

9127)
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CALLING ALL

ENGINEERS
up to £19,000

per contract year after tax

The Communications Department of Aramco,
the world's largest oil producer, based in
Saudi Arabia, urgently requires

MICROWAVE ENGINEERS experienced in
microwave system project management and design,
with practical knowledge in one .or more of the
following: Telephone, mabile radio, analog-digiial
communications and control systems,

UHF/VHF ENGINEERS experienced in mobile
UHF/VHF systems project management and design

and practical experience in one or more of the following:
Microwave, telephone, analog-digital communications
and control systems.

SENIOR FIELD CONSTRUCTION SPECIALISTS/
FIELD CONSTRUCTION SPECIALISTS to install
and commission electronic instrumentation and data
acquisition systems. Experienced in trouble shooting
complex digital electronics at the system, card and
component levels. Familiarity with electonic test
equipment, digital diagnostic test procedures and
equipment as applied to mini-computers and/or other
digital systems,

PLANNING & SCHEDULING ENGINEERS to
evaluate schedules, implementation and contro!
analysis and, if necessary, initiate corrective action.

There are also requirements for Engineers & Technicians
in INSTRUMENTATION, ELECTRICAL &
ELECTRONICS disciplines,£14,500-£19,000

All positions require atleast HNC and 10 years
experience.

@ Renewable contracts, single status.

@ 12 days Public Holidays per year.

@ Leave for married men - 14, 14, 25 days after
each 4 month period per contract year.

@ Leave for single men - 30 days after 12 months.

® Free Medicare.

@ Valid U.K. Driving Licence essential.

Switch to a new wavelength with

ARAMCO

write with career details quoting ref: ww /2

R \ 1Y || [ —
MANAGEMENT SERVICES LIMITED

INTERNATIONAL RECRUITMENT
5,East Parade, Harsogate, North Yorkshire HG1 5LF.

Appointments

Professional Careers
in Electronics

-

i

All the others are measured by us...

At Marconi Instruments we ensure that the very best of
innovative design is used on our range of
communications test instruments and AT.E. We have a
number of interesting opportunities in our Design,
Production and Service Departments and we can offer
attractive salaries, productivity bonus, pension and sick
pay schemes together with help over relocation.

It you are interested to hear more, please fill in the
following details;-

J

: Name Age =
] Address ]
rl 1]
- Telephone Work/Home (if convenient) 0
= ]
i Years of experience 0-1 1-3 3-6 Over6 :
i 0O O O O 1
] Presentsalary £2,500- £3,500- £4,500- over i
i 3500 4,500 5500 £5500 i
i O O O O .
B Qualifications None C&G HNC Degree J
. O O O O .
i Present job |
| |
| |

L- - =N =S BN ----------J
Return this coupon to John Prodger, Marconi
Instruments Limited, FREEPOST, St. Albans, Herts,

AL4 OBR. Tel: St Albans 59292

Marconi
Instruments

A GEC MARCON!I ELECTRONICS COMPANY

(9200)
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DEVELOPMENT
ENGINEER

To work on the design of new broadcast TV studio
products. Applicants should have some knowledge
of television studio techniques and be qualified to
HND or Degree level.

TEST
ENGINEERS

At senior and intermediate level to work on our
range of advanced broadcast television studio
products, including colour and monochrome
television studio cameras.

Applicants should have an up-to-date knowledge
of digital and linear circuit techniques gained from
experience working on television studio equip-
ment, radar equipment or similar sophisticated
products and qualified to HND, HNC or equivalent
level.

SYSTEMS
ENGINEER

You would be involved in all stages of product
management on the design and building of studio
and mobile TV systems and should be prepared for
occasional world-wide travel. The appointment
requires someone with a background in this type of
work, or in the operational side of television with
the ability to take charge of people and deal with
problems in the field on your own initiative.

Employment benefits include excellent salary,
generous holidays, free life and health insurance,
pension scheme, subsidised meals and relocation
expenses.

Please apply for further details and application
forms to Jean Smith at the address given below.

casting

Equipment

Link Electronics Limited,
North Way, Andover,
Hants, SP10 5A).

LINK

ELECTRONICS Telephone: (0264) 61345

(9968)
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MEDIA RESOURCES CENTRE
GLYN HOUSE, CHURCH STREET, EWELL

The Centre is within easy reach of main line railway stations and
on bus routes, convenient for shops. There is ample free
parking available on site.

Field Service
Engineer

(Electronic A/V Equipment) (M /F)
£4317-£4770

To carry out on-site service, including fault finding, on schools’
audio visual equipment, e.g., language laboratories, TV/Video
installations, radio systems, Hi-Fi, etc.

Some of the time, you will be engaged in bench service at the
Centre workshop. Experience in the maintenance /repair/fauit
diagnosis of some, or all, of the above is essential, and practical
experience is vital. You should possess City & Guilds or ONC
and experience in digital equipment is highly desirable.

Installation/Field
Service Engineer

{M/F)
£4317-£4770

To carry out installation/repair work of schoot fixed A/V
systems, wiring of radio lines, aerials (not roof work), 1anguage
laboratory trunking, etc. This will involve installing screens in
school classrooms (drilling walls, etc.) installing study carrels,
etc., relocating language laboratories, moving all services,
furniture, etc. and re-installing in new positions. Also some
bench work at the Centre, dealing with repair of some A/V
items. You should possess ONC or City & Guilds and practical
experience of installation work together with a working
knowledge of A/V systems.

Applicants will be expected to use their own transport for
travelling to establishments — an appropriate car allow-
ance is payable.

Application forms from Mrs S. Goode, Administrative
Officer at the Centre, Tel: 01-393 0208.

SURREY

COUNTY COUNCIL

MIDDLE EAST

Precision Measuring
Equipment Technicians

The Northrop Corporation, a major US aerospace company,
is seeking experienced personnel for their support operations
ata number of locations in Saudi Arabia.

Qualified to C & G/ONC or equivalent, you should have at
least 5 years' faboratory experience on the calibration and
testing of avionics systems and related ground based
equipment.

This is an opportunity to secure a sound financial future for
yourself and to become involved with the latest developments
in electronics technology. The employment package includeas:
*1 year renewable contract * Good bachelor accommodation
*Regular home leave *Excellent recreational facilities
Please contact us quoting ref. 84 PMT.

INTERNATIONAL RECRUITMENT CONSULTANTS,
45 KENSINGTON HIGH STREET, LONDON W8 5ED.
TEL: 01-937 6586. TELEX: 21879 ATT WEBB WHITLEY.

(176)
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At EMI Electronics Ltd. Feltham, we are
involvedin the design and development of
high technology equipments. Thanks largely
to the high calibre of its staff, the Company
is already a recognised authority in this
sphere and is rapidly gaining an Inter-
national reputation forits specialized
equipment and expertise.’

Radio
Frequency Engineers

To join the existing team engaged in work

frequency characteristics of a variety of
weapon systems. The work currently in
hand includes the definition of user require-
ments, the generation of new analytical and
measurement techniques, the develop-
ment of new forms of miniature radio
frequency and analogue instrumentation,
and the performance of field trials.

We are looking for engineers with a
relevant degree or equivalent qualifications
together with up to five years’ post-degree
experience.Vacancies also exist for less
experienced graduates with an interestin
this exciting field.

Opportunities for
Radio Hazards and
Microwave Engineers

associated with the assessment of theradio-

Microwave Development
Engineers

To join our radiation laboratory for work on
the design and development of microwave
components, aerials and systems for ground
and airborne applications.

The people we are looking for include
graduate engineers with one ortwo years’
post-degree experience in an appropriate
field. New graduates with a good degree in
physics or electronic engineering and who
are looking for an exciting career in the
microwave field are also invited to apply.

EMI offers competitive salaries of circa
£7.500 for the senior posts, excellent
experience and career prospects as well as
good employment conditions and
substantial fringe benefits. Relocation
expenses will be paid where appropriate.

Toapply, telephone or write to
Lisa Kleinhorn, Personnel Officer,
EMI Electronics Ltd., FREEPOST,
Victoria Road, Feitham, Middlesex.
(NO STAMP REQUIRED).Tel: 01-890 3600
ext117or01-7510702.

(163}

EMI

AMember of the THORN EMI Group.

EMI Electronics Limited, Feltham.

a ELECTRONIC |
SERVICE ENGINEERS

LONDON — BRISTOL — MANCHESTER — GLASGOV\?

Our Company specialises in both sales and servicing of
Discotheque Sound and Lighting equipment. We currently
have vacancies for engineers who have had previous ex-
perience of either HiFi, Studio PA or similar equipment.
Excellent salary plus quarterly bonus and P.P.P.

Please telephone or write to Andree Mead, Personnel Director
for further details.

° 9 _ Barnet Trading Estate.

Roger Squire’s -ic
Telephone: 01-441 1919 /4
{158) 4 -

TELEGCOMMS ENGINEERS/

TECHNICIANS

for Saudi Libya Nigeria
Salaries to £22,000 p.a.

for degreed Switching Engineers, External Plant Engineers, Microwave and Mux
Engineers. Minimum qualifications must be BSc or equivalent.

Salaries to £12,000 p.a.

for Telephone Technicians with digital PABX experience, Radio Technicians,
Teleprinter/ Telex Installation and Repair Technicians.

All salaries are paid tax-free plus accommodation and transportation.
Please send résumé to:

ADVANCE PERSONNEL SERVICES LTD. (Agy)

The White House, 12A Lodge Road, Hendon, London NW4

Tel. 01-203 4272 (156)




148 WIRELESS WORLD, MARCH 1980

Appointments

Inner London Education Authority
London College of Fumiture
DEPARTMENT OF MUSICAL
INSTRUMENT TECHNOLOGY —
ELECTRONICS

LECTURER GRADE |

is required as soon as possible to teach
electronics to Technician Education Council
{T.E.C.) Diploma level in subjects related to
electronic musical instruments and audio
frequency engineering.

The person appointed should have a C & G
Final or HNC/HND in electronics and a
practical knowledge of electronic music
systems. '
Salary: On an incremental scale within the §'
range of £3,4B0-£5,988 plus supplement
of £6.00 per month (subject to formal
approval), (plus £474 Inner London Allo-
wance), starting point depending on
qualifications, training and experience.

Application form and further details avail-
able from:—

Senior Administrative Officer
London College of Furniture
41-71 Commercial Road
London EY 1LA
Tel. No. 01-247 1853

(152}

NORTHERN REGIONAL HEALTH
AUTHORITY

TECHNICAL
ASSISTANTS
(ELECTRONICS)

GRADE |

Applications are invited for two vacancies
which involve electronic development work
connected with the Hospital Buildings
Programme, and involvement with problems
related to the use and maintenance of
electronic equipment in hospitals.
Applicants must have a wide experience in
practical applications of electronics, prefer-
ably with a significant element of radio-
communications.

Qualifications preferred are: HNC or HND in

RF pollution control wasn't e N

Salary Scale: £5502-£6492 (Increase pen-

so critical in the first crystal age | |gswsnmei

Newcastie upon Tyne, NE6 4PY.
Closing date: 5 March, 1980.

Electronics Engineers/Physicists

to specialise in interference technology g0 K
el e T

e - velopments in microprocessor and
Deve!()p Dt career and make a 31_gn1ﬁcapt Iqef'iuy' you §hould have analo.gue oL ' microelectronic technology can be
contribution to the control of electrical noise digital experience, together with a relevant efiectively applied to its teaching
by moving into the increasingly important qualification, and knowledge of radio and researoh meeds, and applica-
1 [ hni ~ tions are invited for two new posts
field of interference technology with Plessey frequency measurement techniques. for  microprocessor  specialists.
: ) B Both posts are available immedi-
Assessment Services. ) Lack of experience in interference technology ately, and it is hoped to make
Pleasantly situated in purpose-built laboratory  should not be a bar to applicants since training b =T I T W
units at Titchfield, Hampshire, we're a well- can be arranged. sity Computing Centre, the other
established and rapidly expanding test house - in the School of Engineering and
and consultancy offering in-depth specialist There are opportunities at all levels from B ee S h g AR, SN
services to a wide variety of Government and Assistant Engineer upwards with salaries to developments  and providing ad-
Sl G S suit up to £7,500, plus benefits including visory  services, together  with
g L ’ specific support in the design and
. _ o generous relocation €xpenses where development -of devices and soft-
Strengthening an existing team of experts in appropriate. ware. ‘
one of the most advanced computer-aided prg‘?gdidates (M/F) s‘ljwu‘ld r;gve
. aqage . s a = n experience an expertise
testing faCﬂerS n Eurgpe, you'll be Contact Richar d W}’att’ Recruitment . in microorocessor/ microele&mnlc
responsible for evaluating the effects of Manager, on Titchfield 0329 43031 or write to developments and their applca-
across-the-spectrum electro-magnetic him at Plessey Assessment Services }:,05‘:: Experience of working in an
< . . - 5 5 5 itution of High Education
interference on a wide range of electronic Limited, Titchfield, Fareham, Hampshire, would be an advantage but not es-
equipment. PO14 4QA. sential, and a degree of equiva-

ient qualification in electronics or
computing would be preferred.

Starting salary for both posts wilt
be towards the upper end of the
salary scale for Other Related
Faculty Grade 1A, which from I1st

t - ?89712; 1980 \Sill be £5052 p.a.-
p.a. (under review), although

assessmen S&erceS in exceptional cases consideraugn
may be given to placement on the
i salary scale for Other Related
Faculty Grade 1II, £8427 sal-

£10484 p.a. (under review) g‘om

CAPITAL APPIS.

| TARTICLES FOR SALE |
TRANSFORMER '

TESTER T 1st April 1980,
FREE LISTS TEST ENGINEERS. ' Eatn _ what Application forms and further
. ] - e el S esthe i Word particutars are available from the
101 Design /Development you're ally wort L] Assistant  Secretary of Science
PROBLEMS? and Test Jobs working for a World Leader in Science Office (E), Sussex House.
J Radlo & Telecommunications. Phone 2 S USSEX O USEL

1VA-1KVA Prototypes in 7-10 days.

Permanent and Contract
Phone Vince Sellar on 06076-

University of Sussex Falmer
Len Porter on 01-874 7281, or write: 5 i
REDIFON TELECOMMUNICATIONS Brighton BN1 9RH, to whom com-

& 29.windmin st.

66716, To £8,500 Ltd., Broomhill Road, Wandsworth, i T T e

TRENTTZRBA:S:O:MSRS LTD. 1 (8782) London, SW18 (9856 r!:ltl'g;re]gs sﬁ'L%m nt?énisem o{o atnflrl;?r:
erby Roa

Long Eaton, Nottingham (8363) 7 5551 day.636 9659 eve. : e b 1980'(136
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SITUATIONS VACANT

Cahibration and
Maintenance

Engineer

ARTICLES FOR SALE

With 38 years’ experience in the design and manufacturing of several
hundred thousand transformers we can supply:

AUDIO FREQUENCY TRANSFORMERS OF
EVERY TYPE

YOU NAME IT! WE MAKE IT!

OUR RANGE INCLUDES

Microphone transformers {all types). Microphone Splitter/Combiner

transformers. Input and Output transformers. Direct Injection transformers
for Guitars, Multi-Secondary output transformers, Bridging transformers

Line transformers, Line transformers to G.P.O. Isolating Test Specification
Tapped impedance matching transformers, Gramophone Pickup trans-
formers, Audio Mixing Desk transformers (all types). Miniature transformers,
Microminiature transformers for PCB mounting. Experimental transformers

Ultra low frequency transformers. Ultra linear and other transformers for
Valve Amplifiers up to 500 watts. Inductive Loop Transformers. Smoothing
Chokes, Filter inductors. Amplifier to 100 volt line transformers (from a few
watts up to 1000 watts), 100 volt line transformers to speakers. Speaker
matching transformers (all powers). Column Loudspeaker transformers up to
We'd like to start by asking you a 300 waftSToH miges

few pertinent questions: We can design for RECORDING QUALITY, STUDIO QUALITY, HI-FI
QUALITY, OR P.A. QUALITY. OUR PRICES ARE HIGHLY COMPETITIVE
AND WE SUPPLY LARGE OR SMALL QUANTITIES AND EVEN SINGLE
TRANSFORMERS. Many standard types are in stock and normal dispatch

times are short and sensible.

® Do you enjoy working with digital and
analogue measuring and test equipment?

® Can you maintain, calibrate and program
micro/computer-based ATE?

® Do you have ONC, HNC or something similar
in Electrical/Electronic Engineering —or
can you match it with relevant experience?

® Are you looking for more technical and
professional challenge and an environment
where an ambitious product development
programme is investing no less than
£2 million in new test facilities for the 80s?

If the answer is ““Yes”, you could be the man or
woman we need to join the small metrology team
based at the Brighton manufacturing plant of
ITT Creed, Part of ITT Business Systems Group Ltd.,

OUR CLIENTS COVER A LARGE NUMBER OF BROADCASTING
AUTHORITIES, MIXING CESK MANUFACTURERS, RECORDING
STUDIOS, H!I-FI ENTHUSIASTS, BAND GROUPS, AND PUBLIC ADDRESS
FIRMS. Export is a speciality and we have overseas clients in the
COMMONWEALTH E.E.C., USA, MIDDLE EAST etc

Send for our questionnaire which, when completed. enables us to post
quotation by return

SOWTER TRANSFORMERS

Manufacturers and Designers
E. A. SOWTER LTD. (Established 1941), Reg. No. England 303990

The Boat Yard, Cullingham Road, Ipswich IP1 2EG

Suffolk. P.O. Box 36 lpswich IP1 2EL, England
Phone: 0473 52794 & 0473 219390

already one of the leading names in data comms —and =0
fast becoming a world leader. There will be occasional
i . vi i LAB CLEARANCE: Signal Gener-
travel to other ITT locations: a current driving licence sl S rdces; Waveloron, I N v ERTE R s
would be useful. transistor an?]lly;sexl's; callbra:itors: \
. . , -standards; voltmeters; na- 1
Salary is attractive, there's an excellent range of mometers. ’?{w meters; oscymo- GEC Elliott 45 KVA 415/3/6
benefits —and our location offers the pleasant ]sg‘?vpgs‘stgstc‘%rndet;?‘.e ’l;{rﬁgmaluds‘;ve;g | (S:Latlc Inl\}lertev. No-greak Auto.
. g 3 a arge. New, unused.
choice of living by the sea or in the country. deviation. Tel. 040-376236. (8250 ECgEIIiott e, ~
IForan application form and more information, VHF MONITOR RECEIV}E;;S}.; Air or | lStatic Inverter. New, unused.
ease contact Hazel Johnson, | { imited, Marine band from £50. usiness
P HollingbquBr?ght(Z)r{ BTJTC8Ze€ Eied ‘bands from mof For ]‘ilaﬂdelts geg‘d For full details and inspection
| ) \L. ; 50p P.O., not stamps. Radio Com- please contact:
Tel. Brighton 507111 Ext. 3521. Outside office munications Ltd, 13 Clos du Murier, -
A St Sampson, Guernsey Channel r.G. Peabody
hours please leave a message on our answering N (9874 Walker & Partners Ltd.
i Isles. s | .
e TELEPHONE ANSWERING machine |JS%2velev. Derbyshire $43 34N
available for outright purchase. — elephone: 0246-87-2147
. Telephone Burton-on-Trent (0283) Telex: 547323
(87 ITT Creed Limited 47427, (e (as)
500 WATT B%ozy &t Haw:(es amp]lll-
fier. 16 and 30 watt paging ampli-
{085y Sos50. Ms. Upper st“eTs'i' .
(0622) 5035 pper Ston.
ARTICLES FOR SALE Maidstone. Kent. (9442) D A AANUFA 11:14;
VERO 19IN card frames suit New- AND HOLES A n
\g hear 77/68 or Nascom. Complete
& THE VINTAGE (‘G FOR DISPOSAL with extras and case. £15 plus £4 ECTRC
Y > . Otfers are invited for: P/P. Edge Conns £1. — Tel. 2ADI0 AND
° WIRELESS COMPANY %, P.A'X.4117 INTERNAL (04895) 5355, 116
1920 to 1950 TELEPHONE SYSTEM COMPONENTS FOR SALE brand 1
Receivers, valves, components, service Comprising of: s ric er 100 IZUMI Relay
data, historical research, books, magazines, :-—:8 kj‘ng Ca:inel R | ::g bpasee 4%(:0 RY4S, 230V ac BROADFIELDS &
d t A I — ains Power Supply Unit
;:f:ll:: aogller:tsc:?r:ngnesnm:;'a“s? z‘fevs:\'l;:: 1—Main Distribution Box ] fgfngSIS F!Ib]r;%%:ntxl?\[&o:4éog‘r/nb4e¢ MAYCO DISPOSALS
i —Telephone Handsets N e 7
agio} . > P Wire Lead £20. ISKRA IFD 180pf will pay you top prices for any large stocks o
S.a.e. with enquiry and for monthly news ) . . 8 8KV £7. Min Ord £100. Carr £2.50 surplus or redundant components which you
shest e aRnIcimalion available Oror;\ The add VAT 15%. CWO only. Electro- may wish to clear. We will call anywhere in
1980 catalogue £1 Chief Constable, Greater Manchester Police, point, Beechwood House Falkland the United Kingdom
Closed Monday (Ansaphone) Communications Department. P.O. Box 47 ¢ C W Midland I
THE VINTAGE WIRELESS COMPANY (S. West P.D.0.), Chester House. Boyer lose. Coventry, West Midlands. 21 LODGE LANE
64 Broad Street. Staple Hill, 8ristol BS16 5NL Street, Manchester M16 OSD. Telephone NORTH FINCHLEY, LONDON N12 8JG
Tel: Bristo) 565472 (77 Number 061-855 2244. (164) M s F c Loc K Telephone Nt;: 01-445 %75‘4!’97/:;: 2713
Atter office hours
NOW GET ABSOLUTE TIME, never gains
A POWERFUL WORD PROCESSOR = (9123)
GWM RADIO LTD, 40/42 Portland | AT £950 PLUS VAT, IBM golfball | | 5/ loses auto GMI/BST. 8 digits show | |
Road, Worthing, Sussex, Tel: 0803 typewriter linked to twin magnetic paraflel BCD‘ output, receives Rugb); time h
34897 for surpius supplies. AVO 8 tape cassette (or twin magnetic signals, 1000Km range. built-in antenna. . . ‘o N
£43, Model 7 MK II £32 inclusive | card) memory stations, Comprehen- EXACT TIME £48.80. j
‘P x P receivers. Eddystone 730's| sjve edit/search and formatting ) : Inc alr
Atlanta Marine, B40 ex-Govt. 40ft | gperations. Autotype (specialists in 60KHz Receiver, as in MSF Clock, audio
x}n‘euma.,l‘isc :ni'iSt?] by Scaslm ‘Cla:k. reconditioned Word Processors), and serial data outputs. £13.70. Electronic Stockholders
Type elephones. S.a.e. for | Apingdon 831245 and Otford 3256. V.L.F.? 10-160KHz Receiver £10.70 ]
details. AVO movements. 1] typesi g ——— | — buildlk:i::::des o e Stevenage 812193
of radio telephones, large vr small | ARIAL BOOSTERS AND SIGNA a =260 ‘ i
quantities bought and sold, many | |NJECTORS £5 and £6 each. S.a.e. printed circuit, ca?kﬁgst:fg;iouc.4 money XAVG‘ hpr.Chlase all types pf
one off items in stock. No lists, we | for leaflets. Electronic Mailorder, forTly GERCIC IR 2 k echanical and Electronic
are worth a vist, wholesale and | Ramsbottom, Bury. Lancs. BLO Cambridge Kits, 45 (WC), Old School Lane Equipment and Surplus stocks.
retafl. 9AG (108 Milton, Cambridge (108) .
: \ (9206).
Fl




WW — 056 FOR FURTHER DETAILS

TEK 545 B mainframe £80
TEK 547 mainframe . ... . £150
TEK 151 Sampeling plug in £100
1 L10 Spectrum analyser plug in . £450
TEK 422 15 MHZ portable . £350
RACAL 9913 200 MHZ counter .. £150

4 SYSTEM Donner 5008 500 MHZ sweeper

[ | O s - o . £495
POLYSKOP 1 400 MHZ £350
POLYSKOP 2 1200 MHZ £850
POLYSKIP 3 110 MHZ £600
FLUKE 8300 DMM AC/DC/OHMS £195
BRADLEY 233 post generator .. £250

PHILIPS PM 6505 television analyser
! R 3 |

MARCONI TF 144 Hsig/gen . .. €195
MARCONL! TF B68/1 LCR bridge .. £85
MARCONI TF 1370/9 oscillator . . £100
MARCONI TF 2162 attenuator . £85

MARCONI TF 2201 30 MHZ scope £195
MARCONI TF 2169 pulse modulator £195
HP 3200 B VHF oscillator £395

HP 211 A square wave gen £75
HP 400H voltmeter . £75
HP 140 A mainframe £175
HP 1416 A swept freq ind £300

HP 8694 A 8-12.4 GHZ sweeper plug in
................. £400

HP 8694 B 7-12.4 GHZ sweeper plug in
£400

HP 8693A3.78.3 GHZ sweeper plug in
£400

HP 1403 vertical plug in £75
HP 1420 horizontal plug in £75
SINTEL Capacitance bridge £150
ADVANCE DVM& £75
BPL CZ 960 component comparitor £175
AVO 7 £30
AVO8 . £50
TELEQUIPMENT S 51 E oscilloscope  £985
TELEQUIPMENT S 52 scope 110
TELEQUIPMENT S 61 A scope £185
All + 15% VAT
ALL EQUIPMENT WORKING &
CALIBRATED

DUTCHGATE LTD

94 ALFRISTON GARDENS
SHOLING, SOUTHAMPTON
SOTON (0703) 431323

UHF COLOUR TELEVISION TRANS-
PONDER Input 200 Volts Chl.
40, 43, 46, output 1 watt Chl. 68,
65, 62. Modular construction in 19in
pack 6in high. All solid -state.
Power 24V.D.C. 2A Mains supply
unit and aerials if required. Suit
many low signal television areas
in UK, £2,800 ex stock. R.C.S. Elec-
tronies, 6 Wolsey Road, Ashford,
Middlesex. (159)
WATTMETER MODEL 43 Throuline
with 3 elements, as new condition,
£100; Ham power, SWR meter t
SWR 3.5, 150 MHZ f£15, Phone 3‘122
((153)

42155,
GEIGER COUNTER for nuclear
Venner rrequensy

radiation £190:
meter and event counter
(151)

Phone mornings 01-969 9458.

PRINTED CIRCUIT PROBLEMS? We
can solve them. We specialise in
P.C.B. artwork, design and manu-
facture at competitive rates. Small
quantity or one-offs welcome.
P.C.B.’s supplied built-up or bare.
tested or untested. Electromechani-
cal design on control work for
motors. mechanical handling, traf-
fic control. security systems, hybrid
one-offs, etc., o completed control
panel stage if required. Electronic

circuit designs utilising digital
and/or analogue disciplines with
microprocessor applicatlons: Effic-
ient turn round -— fixed price
quotations. Just send circuit
details. Contact Aardvark Elec-
tronics. Byron House, 140 Front
Street, Arnold, Nottingham. Tel.
Nottm. (0602) 2649606.
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ARTICLES FOR SALE

10 meg.

Metalamite, C280, etc.

Axial, Radial, etc.

4450749,

TO MANUFACTURERS, WHOLESALERS &
BULK BUYERS ONLY

Large quantities of Radio, T.V. and Electronic Compinents.
RESISTORS CARBON & C/F %,

RESISTORS WIREWOUND. 12, 2, 3, 5, 10, 14, 25 Watt.
CAPACITORS. Silver mica, Polystyrene, Polyester, Disc Ceramics,

Convergence Pots, Slider Pots, Electrolytic condensors, Can Types.

Transformers, chokes, hopts, tuners, speakers, cables, screened wires,
connecting wires, screws, nuts, transistors, ICs, Diodes, etc., etc.

All at Knockout prices. Come and pay us a visit. Telephone 4452713,

BROADFIELDS & MAYCO DISPOSALS
21 Lodge Lane, N. Finchley, London, N.12. 5 mins. from Tally Ho Corner o, .,

Y%, Y2, 5. 1 Watt from 1 ohm to

RCA SOLID STATE COS/MOS
MEMORIES. .
MICROPROCESSORS AND
SUPPORT SYSTEMS DATA

BOOK
by RCA Price: £5.75
H/B OF ELECTRONICS

CALCULATIONS FOR
ENGINEERS & TECHNICIANS

by M. Kaufman Price: £14.70
ELECTRONIC DESIGNER'S H/B
by K. Hemingway Price: £13.25
ACTIVE FILTERS FOR
COMMUNICATIONS &
INSTRUMENTATION

|by Bowron P. Price: £7.00
DESIGN OF ACTIVE FILTERS
WITH EXPERIMENTS

by H. M. Berlin Price: £6.45
DESIGN OF PHASE LOCKED
LOOP CIRCUITS WITH

EXPERIMENTS

by H. M. Berlin Price: £6.45
Z80 ASSEMBLY LANGUAGE
PROGRAMMING

by L. A. Leventhal Price: £5.75

| LOGIC & MEMORY
EXPERIMENTS USING TTLIC'S

* ALL PRICES INCLUDE POSTAGE #

COMPANY

PO Box 30, London. E.4.
ENAMELLED COPPER WIRE

SWG 1o, 8oz. 40z 20z.
1010 19 2.65 1.45 .75 .60
2010 29 285 1.65 .80 .70
3010 34 3.05 1.75 1.00 .75
3010 40 3.40 1.96 1156 .84
411043 4.55 2.55 1.95 1.30
4410 46 5.05 3.05 215 1.70
47 8.00 5.00 3.00 1.80
48 15.00 9.00 6.00 3.30
SILVER PLATED GOPPER WIRE
14 & 16 4.50 2.25 1.44 .90
208 22 5.00 2.85 1,74 1.06
24 828 5.70 3.1 2.00 1.22
28&30 6.67 3.86 235 1.44
Prces include P&P and VAT,
SAE brings hist of copper & resistance Wires.
Dealer Enquinies invited. {9063)

THE SCIENTIFIC WIRE k

BK1

by D. G. Larsen Price: £7.60
TELETEXT & VIEWDATA

by S. A. Money Price: £6.00
THE EUﬁOPEAN CMOS SELEC-
TION

by Motorola Price: £7.75,

\% @ﬂﬁfm‘ A
e

Private enquiries, send ] 3p m xlaﬂ}ps for brochure

THE QUARTZ CRYSTAL CO.LTD.

QC.C. WORKS, WELLINGTON CRESCENT
NEW MALDEN, SURREY 01-842 0334 & 2988

(8493),

THE MODERN BOOK CO.
Specialist in Scientific
& Technical Books
19-21 PRAED STREET
LONDON W2 1NP
Phone 402-9176
Closed Sat. 1 p.m.

CONSTRUCTION CHARTS: Radio
telescope, detects distant galaxies,

-ford 71281,

£2.75. Solar energy furnace, 20kw
possible £2.50. Digital Multimer
(including capacitance) £3,20.
Weather computing tape (basic)
£5. R&E, Highlands, Needham
Market, Suffolk. (111
CAPACITORS, METAL CASED,

paper dielectric, 12uF at 1500 volts,
4uF and 8uF at li)go volts. Guild-
515,

ext, (128

(8974}
TEST EQUIPMENT: Airmec 210
modulation meter 1-300MHZ £195;

Marconi TF 1064/B VHF generator
£150; TF1041 V.V.M, £30; Telonic
SM2001/VR2M sweep generator £400;
Schomandl FDI frequency standard
£80. Phone: Taunton 83440. (131

NEWBURY VDU RS232C,
of 80, upper case ASCll1 charac-
ters, edit mode, 110/1200 band,
£175. — Box 0. (140

21 lines

TELEVISION TUBE REBUILDING
PLANT FOR SALE. Latest equip-

MODERN FACSIMILE M/C (convert
for Meteosat,) £65; BC221 (orig.
charts) £18; ASR33 mechanism for

spares £15; Ferrograph 4A, £55;
Uniselectors 4P/25W £2 ea, Tel.
0235-87695. 1129
LOGIC MONITORS, 18 bit, £24.50.

Send for data:
Co.,
9AY

J. E. Sinclaire &
139a Sloane St., London SW1X
. (134

POWERTRAN Comp-80, well built,
running graphics and expansion

plug, £280. Rolley, 2-24 Lawrence
Kershaw Hall, Jarrom Street,
Leicester. (105

ment. Full details from (0704)
69181 or 051 920 6803, (146
TEKTRONIX 545B scope + 1Al,
vge, boxed with manuals, £290 inc
Securicor, 240/24V 1.5A transfor-
mers £2.50 ea, 748’s 10 off £2.50.
Poole 02013 81987, (138
LARGE QUANTITY OF RADIO AND
RADAR EQUIPMENT, 1940-1960,

covering three floors of large house
belonging to the late Mr. Bunn.
Send large s.a.e. for list. R. A. F.
Palmer & Son, P.O. Box 4, Bexhil}-
on-Sea, Sussex. 1179

PARALLEL TRACKING ARM as
-design in W. W, Jan. 1980, Designer

approved machined metal parts
available, S.a.e. to J. Biles, 120
| Castle Lane, Solihull. West Mid-
lands. (120

l RADIO TELEVISION SHOWROOM/
WORKSHOP to be cleared — stock,

spare parts, test gear, fixture, fit-
ting, showcases, etc. Offers? Tel.
01-574 2159. Closing. 1180

SOLAR CELLS, bits, books and
bargains. Send stamp for list or
95p for Solar Cell booklet and
Data sheets. Edencombe Ltd, 34
Nathans Road, North Wembley.
Middlesex HAC 3RX. (8061

TECHTRONIC PLUG-IN UNITS :
Type M — 3 trace, 4 input, £70;
Type CA — dual trace, £50; Type
D — differential high gain, £60;
Type B — calib. wide band, £50;
Type O. current probe amp, £40.
Tel. Wraysbury 2321 (Nr. Heath-
row), :

COLOUR, UHF AND TV SPARES
(miniature size 44 x 3% X 2§). New
Saw Filter IF Amplifier plus tuner
(complete and tested for sound and
vision, £28.50, p/p £1.

TELETEXT, Ceefax and Oracle in
Colour, Manor Supplies '‘ easy to
assemble . Teletext kit including
Texas Tifax XM11 Decoder. External
unit aerial input, no' other connec-
tions to set. Wide range of facilities
in colour include 7-channel selec-
tion, Mix, Newsflash and Update.
(Prlce Texas Tifax XMIl £130,
Auxillary Units £88, Case £14.80.
p/p £2.50). Demonstra!lon model at
172 West End Lane, NW6. Also
latest Mullard Teletext -610LVM
module available. Call, phone or

i .write for further information.

COMBINED COLOUR BAR AND
CROSS HATCH GENERATOR KIT
(MK 4) UHF aerial input type.
Eight pal vertical colour bars, R-Y,
B-Y, Grey scale etc. Push-button
controls £35 p/p £1; Battery Hold-
ers £1.50; Alternative Mains Supply
Kit £4.80; De Luxe Case £4.80;
Aluminium Case £2.60. Built and
tested (battery) in De Luxe Case
£58, p/p £1.2

CROSS HATCH KIT, UHF aerial in-
put type, also gives peak white and
black levels, battery operated f£11
p/pP 45p. Add-on Grey scale kit
£2,90 p/p 35p; De Luxe Case
£4.80; Aluminium Case £2 p/p
85p. Built and tested in De Luxe
Case £23.80 p/p £1.20.

UHF SIGNAL STRENGTH METER
KIT £16.80, alum. Case £1.50, De
Luxe Case £4.80 p/p £1.

CRY TEST AND REACTIVATOR KIT
for Colour and Mono £20.80, p/p
£1.30; TV 625 IF Unit for }{i-ﬁ amps
or tape rec. £6.80, p/p 75p. Surplus
Bush IF panels. A816 £2.80, TV312
(single IC) £5. BC5600 (Exp) £5,
A823 (Exp) £2.80 p/p 85p. Bush
A823 (A807) Decoder panel £7.50
p/p £1. A823 Scan Control panel
£3.50, blue lat, 75p. Philips G6 single
standard convergence unit £3.75
p/p 90p. GEC 2040 ex rental panels,
Decoder £5, Time Base £5 p/p 90p.
Thorn 3000 ex rental panels, Video,
Decoder, frame, IF £5 p/p 90p.
Colour Scan coils, Plessey £6, Yoke
£3.50, blue lat, 76p (Mullard also
available), Mono Scan coils Philips/
Pye £2.80. Thorn £2.80 p/p 85p.
Philips G8 Decoder panels, salvaged
for spares £3.80 p/p 90p. Varicap
UHF tuners Gen Instruments £3.50;
ELC 1043 £4.50, ELC1043/05 £5.50;
Philips G8 £5.50 p/p 35p. Salvaged
UHF Varicap tuners £1.50 p/p 35p.
UHF/VHF ELC2000S Varicap tuner
£8.50 p/p 65p. Varicap control units,
3 pos. £1.20, 4 pos. £1.50, 5 pos.
£1.80, 6 pos. (special offer) £1.80,
7 pos. £3.80 p/p 45p. Touch Tune
control unit Bush 6 pos. £5 p/p
75p. UHF transtd tuners, rotary
incl. slow motion drive £2.50, 4 pos.
push button £2.50, 6 pos. push but-
ton £4.20 p/p £1, (Thorne, GEC,
Bush, Decca, etc,, special types
available, details on request). Delay
Lines DL20, DL5 £3.50, DL1 80p p/p
65p. Remote Control Thorn-type
Transmitter, receiver £2 pair p/p
45p. Large selecuon of lopts, trip-
lers, mains droppers, and other
spares for popular makes of colour
and mono receivers,

MANOR SUPPLIES, 172. WEST END
LANE, WEST HAMPSTEAD, LON-
DON NWws, SHOP PREMISES,
EASILY ACCESSIBLE, WEST HAMP-
STEAD-BAKERLOO, JUBILEE TUBE,
and BRITISH RAIL N. LONDON
(RICHMOND-BROAD ST.) and ST.
PANCRAS-BEDFORD. BUSES 28,
159, 2, 13. Callers welcome. Thou-
sands of additional items available
at shop premises not normally ad-
vertised. Open daily all week in-
cluding Saturday (Thursday half-
day). MAIL ORDER: 64 GOLDERS
MANOR DRIVE, LONDON NWwI1
9HT. Tel. 01-794 8751. All prices
subject to 15% VAT,

ENCAPSULATING, coils, transform-
ers, components, degassing, sili-
cone rubber, resin, epoxy. Lost
wax casting for brass, bronze, sil-
ver, etc. Impregnating coils, trans-
formers, components. Vacuum
equipment low cost, used and new.
Also for CRT regunning met
allising. Research & Development.
Barratts, Mayo Road, Crovdon.
CRO 2QP 01-684 9917, 19678
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TV TUBE
REBUILDING!

We can offer the most complete range of
electron guns, parts and tube components.
All gun types for black and white, also high
definition guns for monitor tubes. A wide
range of colour guns, to suit European/
American and Japanese tube types.

We also offer equipment for testing and
manufacturing. Prices. catalogue and tech-
nical advice on request.

ALGOGRIFF p.v.b.s.

{Electronics & Equipment)

LISPERSTEENWEG
196 2500 Lier/Belgium
Tel: 031/802387. Telex: 35371

(101)

T SMALL BATCH

Productions assembled from Sample or
Drawings. Quick deliveries. Competitive
prices. Design Service also avaitable. Write
or telephone:

SYNERGY BRITON ELECTRONICS
_______ UMITED .
BRITON HOUSE, 62 RAILWAY ROAD

DOWNHAM MARKET
NORFOLK PE38 9EL
Telephone (036 63) 5222 (9042

SMALL BATCH PCB’'s produced
from your artwork. Also DIALS,
PANELS, LABELS. Camera work
undertaken. FAST TURNAROUND.
— Details: Winston Promotions, 9
Hatton Place, London ECIN B8RV.
Tel. 01-405 4127/0960. (9794

DESIGN SERVICE. Electronic De-
sign Development and Production
Service available in Digital and
Analogue Instruments, RF Trans-
mitters and Receivers for control of
any function at any range. Tele-
metery, Video Transmitters and
Monitors, Motorised Pan and Tilt
‘'Heads etc, Suppliers to the Industry
for 16 years. Phone or write Mr.
Falkner, R.C.S. Electronics, 6 Wol-
sey Road, Ashford, Middlesex.
Phone Ashford 53661. (8341

REPETITION SHEET METALWORK
on Wiedemann turret press. Long/,
short runs. Highly competitive,
Quick deliveries commission for
introductions. — EES Ltd., Clifford
Rd., Monks Rd., Exeter. 36489. (8060
SHEET METAL WORK fine or
general front panels chassis,
covers, boxes, prototypes. 1 off or
batch work fast turnround. 01-449
2695. M. Gear Ltd 179A Victoria
Road, New Barnet, Herts. (9908

PRINTED CIRCUIT MANUFACTURE.
Very fast, reliable service. Lowest

Printed Circuit Boards — Master
layouts — Photography — Legend
printing — Roller tinning — Gold
plating — Flexible films — Convention-
al fibre glass.— No order too large or too
small — Fast turnround on prototypes.
All or part service available NOW'. .(3630
EURO CIRCUITS TO.
Highfield House
Wesl Kingsdown
Nr. Sevenoaks. Kent.

TEST EQUIPMENT
CALIBRATION
AND REPAIR

Quick turn round, attractive rates. ring for
details on Southampton (0703) 431 323

DUTCHGATE LTD.

94 Alfriston Gardens, Sholing
uth
Southampton (9385)

WK2344

PHOTOGRAPHY. 2
of PCB artwork etc.
Prices for positives:— 5% x 7
£3.50, 7 x 11 £4.50, 11 x 14 £6.
Return of post plus 50p or while
you wait service for afternoon
callers. D.J.S. Electronics, Totter-
down Centre, 140 Wells Rd, Totter-
down, Bristol BS4 2AQ. Tel. 0272
776289, 107

PROCESS
reductions

UNIVERSITY OF LANCASTER
DEPARTMENT OF PHYSICS

MSc COURSE IN
SEMICONDUGTOR
DEVICES

" Microslectronic devices — their operation,
construction and use are studied in this
one-year course. The current national ex-
pansion in the production of microelectronic
devices will result in a need for experts in the
device physics, design and manufacture of
semiconductor devices. This course covers
material probtems associated with the
manufacture and involves laboratory work
on the basic manufacturing processes as
well as the theory of operation. There is a
project done in collaboration with industry.

The course is approved by the Science
Research Council for award of their Ad-

prorr——————

PCBs Production
runs or prototypes
Assembly to sample or drawings
% Design Service if required
* Quick response to demand
% Expert hand soldering
* Nothing too large or too small
,Teieghone or write:

SEAHORSE ELECTRONICS LTD.
Unit 2, Picow Farm Roed

Service Industry Estate

Runcom, Cheshire

.Ru 092
Tel. Runcom (09285) 75950 (9550)

K.A.H. ELECTRONICS LTD.

CONSULTANTS - DESIGNERS
ASSEMBLERS

SPECIALISTS IN MICRO-BASED SYSTEMS

50 Flixton Road
Urmmston, Manchester
Tel: 061-748 3878
{9919)

SMALL BATCH productions wiring
assembly to sample or drawings.
Specialist in printed circuits as-
sembly, Rock Electronics, 42 Bis-
hopsfield, Harlow, Essex 0279 3?3(}34

BATCH PRODUCTION wiring and
assembly to sample or drawings.
McDeane Electricals, 19b Station

Parade, Ealing Common, London,
W5. Tel. 01-992 8976. (169
PRINTED CIRCUITS BOARDS.

Quick deliveries, competitive prices.
Quotations on reqeust, roller thin-
ning, drilling, etc. Speciality small
batches. Larger quantities avail-
able. Jamieson Automatic Ltd., 1.5
Westgate, Bridlington, North Hum-
berside. For the attention of J.
Harrison (0262) 74738 or 77877(.9652

ELECTRONIC DESIGN SERVICE.
Immediate capacity available for
circuit design and development
work, PC artwork, etc. Small batch
and prototype production welcome.
— E.P.D.S. Ltd., 93b King Street,
MAIDSTONE, Kent. 0622-677916(.966

Classified

CAPACITY AVAI

LH.S. SYSTEMS

Due to expansion of our manufac-
Lturing facilities we are able to under-
take assembly and testing of circuit
boards or complete units in addition to
contract development.

We can produce. test and calibrate to
a high standard digital ‘analogue and
RF equipment in batches of tens to
thousands.

Telephone to arrange for one of our
engineers to call and discuss your
requirements, or send full details for a
prompt quotation.

TEL. 01-253 4562

or reply to Box No. WW 8237

(8237)
JELVALE LIMITED
Electronic Design, Development
and Pre-production Manufacture

104 Marshalswick Lane
St. Albans, Herts

St. Albans 69437
(167)

PCB ARTWORK DESIGN SERVICE
with component notation masters

and assembly drawings. PADS
Electrical Ltd, 01-850 6516, 45
Southwood Road, New Eltham SE9.

(7905
KIBMORE for printed circulits,

rapid prototype to production runs,
also panal printing design, layout,
artwork and photographic services.
— Kibmore Circuits Ltd., Redhill,
Surrey. Tel. Reigate 41010. (9973)

ELECTRONIC ASSEMBLY. High
quality. Quick turn around for all

your needs: Prototypes, Batch,
PCB Hardwiring. Testing. Wand-
tronics, Frogmore, Wandsworth,
London SW18. 01-870 6585. (10015

RAVEN TRANSFORMER COMPANY
offer production, transformer and
coil winding, quick delivery and
competitive prices, — 587 High
Road, Leyton, E10. Tel 01-556 9467.

7[ (143

vanced Course Studeniships. Applicants
should hold a first or second class degrre in
Physics or Engineering or equivalent
qualifications.

Further details and application form from:
Professor R. H. Tredgold, Department of
Physics, University of Lancaster, Lan-

prices. Prototypes welcome. Inhouse
photography. Phone 06474-573 for
instant quote or write to AKTRO-
NICS Ltd., 42/44 Ford Street, More-
tonhampstead, Devon. (9857

PCB MANUFACTURE  including
circuit design, artwork (P.TH) 2:1
reduction photographic  service.
Drilling/profiling, assembling/test-
ing. Single/double - sided boards.
Any intermediate stage undertaken.
Prototype service available.— Ring
(0621) 741560 or write Mayland
PCB Co Ltd, 4 The Drive, Mayland-
sea, Chelmsford, Essex CM3 61?]132.1

DESIGN DEVELOPMENT MANU;
FACTURE. We can offer a high
quality, professional service, cover-
ing all aspects from original design
to small batch production. Digital/
Analogue prototypes welcome. For
competitive pricing and quick de-
livery phone Mr. Flower, Digitalis
Ltd., 9, Milldown Road, Goring-on-
Thames, Oxfordshire., Tel: 049 14
3162. (9925

ELECTRONIC DESIGN SERVICES.
Wide engineering experience avail-
able for the design of basic circuits
to complete systems. Analogue DC
to 1GHz and Digital. Write or
phone Mr Anderson, Andertronics
Ltd, Ridgeway, Hog's Back, Seale
(Nr. Farnham), Surrey. Runfold
2639. (9140

AUDIO AND COMPUTER cassette
duplicating. One to one or hi-speed

from 33p inclusive. — Stable,’
Inglenook, West End, Launton,
Oxon. Tel. 0869 22831. (122

caster LA14YB. (147)
UMIST
POSTGRADUATE COURSE IN
SOLID-STATE
ELECTRONICS

{M.Sc and Ph.D.}

A 12.month MSC course comprising two
terms of lectures, followed by a 5-month
research project, starts at UMIST in October
each year. This course, suitable for gradu-
ates in Physics, Electrical Engineering or
related subjects, is concerned with the
design and behaviour of solid-state devices
such as transistors, integrated circuits,
magnetic computer memories, etc. and the
solid-state physics on which they are based.
Suitable candidates may be given the
opportunity 10 proceed to Ph.D. work. SRC
studentships are available for suitably
qualified candidates.

Further information from Dr. K. E. Singer,
Department of Electrical Engineering and
‘_Electroncs. UMIST. Manchester M60 1QD.

(133)

ARTICLES WANTED

HU-GO offer prompt settlement for
surplus electronics compeonents, TV/
audio spares are of particular in-
terest. Contact Miss Hughs, 9 West-
hawe, Bretton, Peterborough. Tel.
265219. (9731)

TURN YOUR SURPLUS Capacitors,
transistors, etc, into cash. Contact
COLES-HARDING & Co., 103 South
Brink, Wisbech, Cambs. 0945-4188.
Immediate settlement. We also wel-
come the opportunity to quote for
complete factory clearance. (9509

BUSINESS OPPORTUNITIES

London N7

INNER NORTH LONDON

‘Excellent first floor premises. Fully equipped for Electronic/Light
Assembly, 8,000 sq. ft. Rent £9,288 p.a. Price: £25,000 (would
consider sensible offer for quick sale or would sell without fittings).

Drivers & Norris, 407 Holloway Road

— 607 5001
(117

ARTICLES WANTED

WANTED

Test equipment, receivers, valves, transmit-
ters, components, cable and electronic
scrap, any quantity. Prompt service and
cash. Member of A.R.R.A.

M & B RADIO
86 Bishopsgate Street
Leeds LS1 4BB
0532-35649

SPOT CASH

paid for all forms of electronics equip-
ment and components. '
F.R.G. General Supplies
550 Kingston Road
London SW20 8DR

Tel: 01-404 5011

Telex: 24224, Quote Ref. 3165
(8742)

We will purchase your surplus and
obsolete Telephone Equipment and
Electronic Components. Anything
considered, from Relays 1o Complete
Exchanges.

Contact:

TELECOMM. SPARES
Lea Valley (0992) 716945
(137)

WANTED: Recording equipment of
all ages and varieties. (California,
’ U.S.A.). Tel. (415) 232-7933. (9814

STORAGE SPACE s expensive, why
store redundant and obsolete

equipment? For fast and efficient
clearance of all test gear, power
supplies, PC boards, components,
etc., regardless of condition or
| quantities. Call 01-771 9413. (8209
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)
Brand New — .
Top Quality Performance & Value | e TL-%;
HM 307 HM 312 ]
Single Trace DC-10 | Dual Trace DC-20 MHz, A
MHz, 5mV /cm. 5mV/cm. Sweep Speeds
Plus built-in 40 ns-0.2 s/cm 8x10
Component Tester. | cm Display. GE=R
v 250 |3 @
£149 |£
—_— i le. Prices Tk
- ELECTRONIC Other models up to 50MHz bandwidth availab 3 - “':
| = BROKERS LIMITED and full specs on request Full demonstration at our ! 6 °~ ¥
4953 Pancras Road, London NW1 2QB. premises. Quick delivery
Tel: 01.837 7781. Telex: 298694. Prices do not include VAT {15%) or Carnage
WW — 125 FOR FURTHER DETAILS
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This superb organ - build the first
working section for just over £100.
Full specification in our catalogue.

Touch operated rhythm generator, the
‘Drumsette’. Construction details 25p.
{Leaflet MES49). Specification in our
catalogue.

Multimeters, analogue and digital,
frequency counter, oscilloscopes, and
lots, lots more at excellent prices.

See cat. pages 106 and 183 to 188 for
details.

61-note touch-sensitive piano to build
yourself. Full specification in our
catalogue.

A massive new
catalogue from
Maplin that's even
bigger and better
than before. If you
ever buy electronic
components, this is
the one catalogue
you must not be
without. Over 280
pages -some in full
colour-it'sa
comprehensive
guide to electronic
components with
hundreds of
photographs and
illustrations and |
page after page of
invaluable data.

(e ;,)‘.‘«.\\hi\

Our bi-monthly newsletter contains guaranteed prices,
special ofters and all the latest news’ from Maplin.

A range of highly attractive knobs is
described in our catalogue. Our prices
are very attractive too!

ALLAHAULLLIRIA

The 3800 synthesiser build it yourself
at a fraction of the cost of one ready-
made with this specification.

Full details in our catalogue.

A pulse width train controller for
smooth slow running plus inertia
braking and acceleration.

Full construction details in our
catalogue.

Speakers from 1%2inch to 15 inch;
megaphone. PA horns, crossovers etc.
They're all in our catalogue.

Send the coupon now!

RPLIA

ELECTRONIC SUPPLIESLTD

WW—002 FOR FURTHER DETAILS

— Post this
ﬁ h coupon now for your o
e copy of our 1979-80
o catalogue price 70p. 0
-7 Please send me a copy of your 280 page \.
ﬁ catalogue. | enclose 70p (plus 37p p&p). ,
-7 Iflam not completely satisfied | may return the o i
catalogue to you and have my money refunded.
(@ B you five outside the UK. send £1.35 or ten
International Reply Coupons.
G lenclose £1.07.

NAME .
ADDRESS =

N

-

A wide range of disco accessories at
marvellous prices. Our catalogue has
all the details.

~e

| o eiellahe W

W IR e el

A very high quality 40W per channel
stereo amplifier with a superb
specification and lots of extras.

Full construction details in our
catalogue.

A, N

A genuine 150W per channel stereo
disco to build yourself.
Full specification in our catalogue.

Allmaitto--
PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554000.
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| Savbit Dispenser

I Contains Ersin Multicore Savbit
solder whichincreases life of
I copper bits by 10 times.

|

|

|

I |
Size5 78p I

' J
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'————————————\

|
I Solder Cream

For jointing most metais.
Easy touse and ideal
where soider wire
cannot penetrate.

|
|
|
|
|
|
l Toolbox Reels
I Three solders that cover all your
I electrical applications

40/60 Tin/Lead size 3

} 6040 Tinead size 10 £3.22each
LSavblt Alloy size 12

e = =t

- — o - —————— ——
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Economy Pack | - - = i sl | @ecuicalriectronic -
This convenient dispenser Handy D|spensers I (N:Erscrli Flux) S(leergf?l‘llj(’)()E‘l .38p
contains enough general I Size 19A All electrical work etal joining

Size BCA14 £1
Stainless Steel & Jewellery
{‘Arax Flux) Size BCA16 £2.04
{All prices inc. V.A.T.) J

Size PC115 For small components 92p
Size SV130 Use with copper bits and wires £1.27
Size AR140 Metal repairs

Size AL150 Aluminium 92p
Size SS160 Stainiess Steel £1.38

purpose solder for about 200 l
average joints. Suitable for
all electrical work. I

Size 6 46p |

" Bib keepsit playing
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Cassette ) ||r Y Cassette
I

Editing Kit ;Zf,teﬂa"d

B——

I )
Make editing simpie with the | I |
Bib splicer, tape cutter and Winder s
splicing tape, ol
with 6.3mm adaptor. | eI
Ref 56 £2.88 inc. VAT |
5 ey . |
Groov-Kleen - ) L
Automatic The Bib Cassette Fast Winder enables
USA Pat. No. 4067563 (splicer) you to wind tape in one cassette whilst

you are listening to another cassette. If
you have a battery recorder, always use
the Fast Winder to save the high
battery consumption when fast
stylii. Finished+in chrome, bright winding. It winds a C.90 cassette in 60
anodised aluminium and shiny black. seconds — faster than most recorders.
L Ref. 42 £2.99 inc. VAT Ref. 78 £1.59inc. VAT )
- AN
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Record Cleaner

For single-play turntables. Removes
harmful dust to protect records and

Brit. Pat. No. 1507583
Brit Pat. No. 1268280 (method of splicing)J
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'Groov-Guard XL-2

Anti-static liquid and record
preservative.

Following years of research, Bib
laboratories have developed Groov-
Guard XL-2, Anti-static Record
Preservative. When applied to the
record, eliminates static charge for
the expected life of the record.
Another advancement with Groov-
Guard XL-2 is that it reduces the
frictional wear of the record surface
thus giving extended life. Safe pump
action dispenser. Non-flammable
Non-toxic.

Ref. 27 £2.48inc. VAT
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Tape Head Maintenance Kit

Everything necessary for cleaning heads,
capstan and pinch wheel on all types of
recorders.

Cleaning and polishing pads, cleaning
liquid and brush inspection mirroi included.

Ref 25 £2.48 inc. VAT
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All prices shown are recommended retail, inc. VAT.

In difficulty send direct, plus 20p P & P.
. ® Send S.A.E. for free copy of colour
catalogue detailing complete range.
Bib Hi-Fi Accessories Limited,
' Kelsey House, Wood Lane End,

Valet

Soft bristles.on leading edge remove
dust and humid velvet pad collects
particles. This advanced cleaner is
engineered in a fine shiny black finish
and is.supplied with dust cover and a
22ml. bottle of anti-static cleaner.
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Ref. 47 £3.29inc. VAT J Brit. Pat. No. 1485069J
HemelHempstead, Herts ,HP24RQ. \ —  — — — — —— ————— M
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