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The TM500 series

First select a mainframe, there are five basic models from
which to choose, providing 1, 3, 4, 5 or 6 compartments,
suitable for benchtop, portable or rackmountable applications.

Each mainframe has its own integral power supply and that
means just one mains lead irrespective of the number of -
compartments used. Now you can start to build.

. Simply select from the 40 plus instrument modules available
performing a wide range of functions from Power Supplies to
Function Generators, Digital Counters, Digital Multimeters,
Pulse Generators and Calibrators the instrument of your
choice. Your chosen module is then simply slotted into the
selected mainframe, it takes only seconds and they can be

~ changed just as qmckly

Tailor your selection to suit your application.

1Ektron|x

COMMITTED TO EXCELLENCE

WW--001 FOR FURTHER DETAILS
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The only limitation is
your lmagmatlon

To find out more clip the coupon, ask your field engineer, circle
* the enquiry number, write or simply phone, we’ll be pleased to help.

Tektronix UK Ltd., PO Box 69, Coldharbour. Lane, Harpenden,
Herts. AL5 4UP. Tel: Harpenden 63141

Regional Telephone Numbers: Livingston: 32766,
Maidenhead: 73211, Manchester: 428 0799, Dublin: 508132.

Please send me full information on the TM500.

R e T R = e e TT
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Front cover shows aerials of
Bantiger television station
operated by Swiss PTT.
Photo: the Hamer-Smith
Swiss collection.

IN OUR NEXT ISSUE

Wideband audio amplifier
design by Yuri Miloslavskij
aims at good transient res-
ponse using class A circui-
try and no overall feed-
back.

Constructional design for
multisection . tone
equalizer is made inex-
pensive by use of quad op-
amps and preset controls.

Also articles on community
broadcasting, an unusual

hnique for tal detec-
ting and analogue com-
puting methods. For details
of these see panel on page
85.

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 86p, 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 25137 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 ONE.
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.

¢ |PC Business Press Ltd, 1980
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DON'T GAMBLE
WITH PERFORMANCE
BUY

LEVELL VOLTMETERS

A.C. MICROVOLTMETERS
VOLTAGE& 15V, 50pV, 150pV . . . 500V fsd.
dB RANGES Acc. % 1% + 1% fsd = 1,V at 1kHz.

—100, —90 . . . + 50dB.
Scale —20dB/ +6dB ref. 1mW/600Q.

RESPONSE . * 3dBfrom 1 Hz to 3MHz,
+ 0.3dB from 4 Hz to 1MHz above 500, V.
TM3B filter switch; LF cut 10Hz,
HF cut 100KHz, 10KHz or 3560Hz.

INPUT IMPEDANCE ~ Above 50mV: 10MQ < 20pF. .
On 50V to 50mV: >5MQ < 50pf.

AMPLIFIER OUTPUT  150mV at fsd.

Waa £130 M. £145

BROADBAND VOLTMETERS

H.F. VOLTAGE & 1mV, 3mV, 10mV . . . 3V fsd.

dB RANGES Acc. * 4% 1% fsd at 30MHz.
—50, —40 ... +20dB. :
Scale —10dB/ + 3dB ref. 1mW/50%.

+ 3d8 from 300kHz to 400MHz.
* 0.7dB from 1MHz to 50MHz.

H.F. RESPONSE

L.F. RANGES As TM3.

f

AMPLIFIER OUTPUT  Square wave at 20Hz on H.F. with
amplitude proportional to square of input
As TM3 on L.F.

Tea £199  Wis £215

D.C. MICROVOLTMETERS

VOLTAGE RANGES 30pV, 1001V, 300pV . . . 300V.
Acc. > 1% * 2% fsd £ 1uV. CZ scale.

CURRENT RANGES - 130pA, 100pA, 300pA .. . 300mA.
Acc. = 2% + 2% fsd = 2pA. CZ scale.

5uVatx 10% fsd, = 5mV at + 50% fsd, .
500m Vatfsd. .
1V atfsd into > k.

LOG: RANGE

04 14

RECORDER OUTPUT

e, £106

These instruments incorporate many usgfdi features, including long battery life. All A type models have 83mm scale meters and case sizes of 185 x 110 x 130mm. B types haye
12_7mm mirror scale meters and case sizes of 260 x 125 x 1BOmm. Fully detailed specification sheets are available on request for our complete range of portable instruments.
Prices are ex-works, carriage, packing and VAT extra. Optional extras are leather cases and power units.

LE VE L L B{SITHE

MOXON STREET, BARNET, HERTS., EN55SD.

TEL: 01-449 5028/440 8686

WW — 012 FOR MORE DETAILS

E.inhieé’nm/_nnm !




WIRELESS WORLD, MAY 1980

HITACHI PORTABLE
OSCILLOSCOPES

WITH A TWO YEARS WARRENTY
Satisfying a wide variety of needs

B pRRBEY P W

......; e wwe “ PP

."w-)“&‘ '1‘&

V-152 15mhz dual trace

—301 30mhz smgle trace V- 302 30mi1z dual trace

The Hitachi-Denshi Oscilloscopes have been researched and produced by Hitachi Electronics
specialists and has resulted in a range of modern Oscilloscopes which feature wider band -
width, a compact design and light weight.

The circuitry in these new Oscilloscopes combines linear IC’s and logic IC’s plus modern

manufacturing techniques, including automatic component insertion machines, thus ensuring
increased stability, improved reliability, excellent performance and an enhanced operating ease.

Just look at these outstanding features

; Trace rotation system for easily adjusting bright-line 1nclmat10n caused by terrestrial magnensm 4
# X-Y operation, which is very convenient for measuring phase difference of two wave forms. 2 &
s« TV sync separator circuit facilitates rapid video signal measurements.

s+ Extra high sensitivity : vertical sensitivity of 1 mV div now available. ' 7 3°
s Built in signal delay line for leading edge observation of quick rising wave forms V4 o60

A
x Sweep time magnifier effective for precise measurement: @
Sweep time magnifying ten times with one touch operation. )

2
B : , 4 @
In addition these Oscilloscopes will ensure that very feeble analogue signals 0‘3& /
can also be measured and any of the line voltages 100, 120, 220 and 240 yag < b &

can be selected by tap changing. / @g,& 4
. A
Hitachi-Densghi have a very informative illustrated brochure /7 0~2~ i

available on this new range, fill in the coupon and a copy V4 &
will be mailed to you by return. z

@ Hitachi Denshi (U.K.) Ltd. ,{@f

Broadcast & CCTV Equipment Manufacturers 7 v
Lodge House, Lodge Road, Hendon, London NW4 4DQ y & / &

Telephone: 01-203 4242 & oy L

WW — 013 FOR FURTHER DETAILS
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MICROCHIPS AT MICRO
PRICES L

Compare our prices before you buy
elsewhere. All brand new, prime. 4
2102 Static RAM 80p
2114 Low power high speed 3Q0NS

4

.00
4116 Dynamic RAM Special offer.4.50

1702A 3.75
2708 Special offer 5.50
2716 Single 5V supply 17.95

fyapy=e. —sme ]
AY-5-1013A 2.98
AY-3-1015 3.98
RO-3-2513 UC 4.50
FD 1771 Single Density
1BM Compatible 19.95
FD 1791 Dual Density !
1BM Compatible 39.95
SUPPORT DEVIC
MC14412VL "
KEYBOARD ENCODER
AY-5-2376

INTERSIL. CHIPS ARE
DOWN

Due to bulk purchase we are able to offer
unbeatable prices on INTERSIL CHIPS.
Compare our prices below distributors!
ICL7106CPL 5.95

ICL7107CPL 6.95
1CLBO3BCCPD 2.95
ICM7216A1) 18.758
ICM7216BIPI 16.756

ICM7555IPA 80p

NE556 18p
NE556 50p
RC4136 90p
SN76477N 1.95
TLO71 40p
TLO74 1.30
TLOB1 35p
TLO82 80p
TLO84 1.10
TL490. New 1.75
XR2206 3.00
XR2207 3.75

LM39800

VOLTAGE REGULATORS

7805/781255p 7BHO5SC 5.75
7905/7912 85p

UNIVERSAL SCR

£106D 400V 5a 35p

THE MOST VERSATILE
LIQUID CRYSTAL OISPLAY

.6’ Field effect LCD dis-
play featuring 32 digits,
colon, plus/minus sign,
3 decimal points and
“LO BAT' indicator.
Ideal 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
Intersi! 7106 and 7116.

mewmd | 24 25+ 100+
LCD106 6.45 5.50 5.25

78HGKC 6.25 -

ﬂE\‘"‘ AY-3-8910 B
P Ang

Yy, Tweet

-AY3-8910 PROGRAMMARBLE
SOUND GENERATOR
The AY3-8910 is a 40 pin LS! chip with
three oscillators, three amplitude controls,
programmable noise generator, three
mixers, an envelope generator, and three
D/A converters that are controlled by 8
BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit
microprocessor chip or Buss (8080, 280,
6800 etc.) can be solftware controlied to
produce almost any sound, it will play
three note chords, make bangs, whistles,
sirens, gunshots, explosions, bleets,
whines, or grunts. In addition, it has
provisions to control its own memory
chips with two |Q ports. The chip requires
+5V @ 75ma and a standard TTL clock
oscillator. A truly incredibie circuit. Only
£8.95 + VAT W/Basic Spec. Sheet (4
pages).
60 page manual with S-100 interface
instructions and several programming
examples £1.95 extra.

SE 01 Sound Effects
Kit NE\N

The SE-01 is a complete kit that
contains all
the parts to ~
build a pro-
grammable - 3
sound effects o BEy MATLAtS-

.A

new Texas
{nstruments
SN76477
Sound Chip,
the board
rovides
anks of
MINI  DIP
switches and
pots to pro-
gram the
various com-
binations of
the
Oscillator,
, Noise,
One Shot, =
ard Envelope Controls. A Quad Op Amp
IC is used 1o implement an Adjustable
Pulse Generator, Level Comparator and
Multiptex Oscillator for even more ver-
satility. The 3% x 3' PC Board features a
prototype area to allow for user added
circuitry. Easily 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 10 your stereo with incredible
resultst (Speaker nat included.)

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

M_éﬁwn"';-ﬂ
U

- DISPLAY LEDs
DL 704/DL 707 99p
FND 500/FND 510 99p

Low Profile Sockets N

Texas Instruments P‘ig
4
1S

e

Contacts Price
8 PIN 07
14 PIN 09
16 PIN 10
18 PIN * / 15
20 PIN & 18
22 PIN 20
24 PIN ~ 85>
28 PIN e
40 PIN 28

From T.1: TL490 BAR/DOT DRIVER
1C. Drives 10 LEDs with adjustable analog
steps. Units are cascadable up to 10 (100
steps). Drives LEDs directly. Great for
voltage, current or audio displays.
Similar in features to LM3914 with specs

and circuit notes.
Ma m I

ONLY 1
£1.75 Ne\N .
Ordering 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.

MICRO CIRCUITS

4 Meeting Street
Appledore, Nr. Bideford
North Devon EX39 1RY

Tel. Bideford (02372) 79507
Telex 8953084

WW—023 FOR FURTHER DETAILS
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Measure Resistance to 0.010 ...

At a Price that has no resistance at all
New Digital Muitimeter MI1200B

ONLY £55 (£3 p&p + VAT £8.70 = £66.70)

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

.‘M
ECISion
e A

= e

f r" 'f:ll P 00 oo S g oy
== KL /£,‘

v

AL TR, e Range A "0::

_ .90
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, 11 A, 0.0182 resolution

High input impedance 10 Megohm

High accuracy achieved with precision resistors,
not unstable trimpots

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

Auto zeroing, autopolarity i

Mains {with adaptors not supplied) or battery
operdtion-Built-in charging circuitry for NiCads
Overrange indication

Hi Low power ‘ohms, Lo for resistors in circuit,
Hi for diodes §
MODEL 7010 FREQUENCY COUNTER

ey\ 9 DIGITS 10HZ to 600 MHz

D ONLY £120 + VAT

{Complete with built-in Nicads)

Range 10Hz to 600MHz
9red 0.4 LED digits

NBS Calibration traceability
Black Anodized Aluminium
Case

3 Gate times — LED indicator
1 ppm TXCO

10 MHz time base

Optional external clock input
£15 + VAT

1 Megohm and 50 ohm inputs
AC/DC or Nicad rechargeable
pattery operation

Full year guarantee
Comprehensive manual
Miniature size — weight 1 |b

160000000 )

-

Aiifapi.

o e e e e e e = e e e —
To Maclin-Zand Electronics Ltd
I 1st Floor, Unit 10, East Block
I 38 Mount Pleasant, London WC1X OAP
Please send me DMM M1200B (£66.70 incl)
l Frequency Counter
7010 (£138nc)
I_ | enclose cheque/ PO /Bank Draft for £

e 2

' Namegie S
I ACILESST N N . . e N s - - . 1BLOCK
LETTERS
..... N - PLEASE)

Also available from GRS Sole UK Distributor

retail shop: o
Audi ics,
ey U
London, W.2 Maclin-Zand Electronics Ltd
-;:'SPZT;'“ 38 Mount Pleasant,London WC1XOAP
Tel. 01-837 1165/01-278 7369
ON Zand  Telex. 8953084 MACLING

WW—022 FOR FURTHER DETAILS
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- Topvalue
testequipme
_fromTANDY

- LCDDIGITALMULTIMETER.  LOW—COST LCDMULTIMETER COMPONENTS AND PARTS '

Low-cost hand held digital muttimeter with a full | A portable, compact sized multimeter with a full I ST -
3Y2 digit LCD display. 0.5% basic accuracy, auto | 3% digit LCD display. Auto polarity operation, low 3 !
polarity operation. 10 Mohm DC input battery indicator. 10 MOhm Input impedance. 4 for
impedance : 276 -032 LED
¢ 5 Scales: Scales: 69p
Reading to + 1999. DC volts: cales: ~
== 1mV to 1000V BC pite: 2 for
(1% + 1 digitaccuracte). 20 200 1000V. 276 -033 LED
Tl ot AC volts: 48p

ImVto 500V 200 500V = 27

(1% + 2 digits accurate). DC current: or

e 2 20 200MA. 276034 LED .

LuAto 200mA o 59

(Re/;isxtaln(ileg_:taccurate). 2000 KOHM. 276142 lnga-Retd Egmter £1_37

A 10hm to 20 MOhms Pawer source: I ;‘Cef\ °t' a"t
. % + 1di battery or AC adaptor. utomative”

(1',,50;:’ :ﬁ,’i‘;?ccuram' Size: 4 P 277-1003 Digital Clock Module £ 17- 5 2
9V batteryor AC 37x85x 130 mm. 6 pinedge connector
wizhoptirc?naladaptor. 22197 276-9110 for277 1003 4Op

Size: Power Transistor

é55x 75x30mm. 276-1373 Mounting Hardware 5Op
276-1363| 1O 220Heat Sk - 60p
276 1364 TO 3 Heat Smk

\\
.
AC/DC 8 MHz OSCILLOSCOPE —
Anewapproved 8MHz versionof fast  Specifications: 3 N\ B =
years' winner! The advance design Herizontal axis: Deflection sensitivity better than |k

f : - 250mV/DIV. Vertical axis: Deflection sensitivity
features of this oscilloscope make it Berierthan 10myiBIvHIBIV. oy pmeily

an absolute essential for industrial 0.8MHz. Input impedance: IMOhm parallel
uses on production lines, in capacitance 35pF. Time base: Sweep range:

p i~ 1OHz  100kHz (4 ranges). Synhromization:
laboratories and schools. Ideal for radio internal () Size: 200x 155x 300 mm. Supply:

and TV servicing, audiotesting, etc. 2201240 /50Hz, 229501,

You safve E)ecauslei weddesig_n, Specif(ijcteulyfor o bTyhTandylatt 1? factories
manuracture, sell and service. around the world. Thequalityof our
“ Tandy have over 7,000 stores and dealerships ~ Productshas been achieved by over 60 years
worldwide. Over 2’ 500 products are made . of continuous technological advancement.
A

KNOWN AS RADIO SHACK IN THE U.S.A.  MAKERS OF THE WORLD'S BIGGEST SF LLING MICROCOMPUTER TRSH0

DEALER

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

i
s g
— [

Access, Barclaycard and
Trustcard welcome

The largest electronics retailer in the world.

Offers subject to availabtlity. Instant credit available in most cases.

‘OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

WW-—026 FOR FURTHER DETAILS
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2 NOWAITING FOR
— THESE TOP
4 PRODUCTS

Y

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}2
digit meter would read.
Some other PM 2517 pius 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

MULTIMETERS

The PM 3207 - Super @® |5 MHz dual trace
Scope-is a tough, general purpose @®Auto triggering from either channel with adjustable level between peaks and TV
oscilloscope which offers at a low price triggering ,
the quality and technology you expect @5 mV sensitivity, Y and X (via A input)
from Philips Test and Measuring @B invert facility
-Instruments. Reader inquiry number 221

Both these instruments 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), Tef: 01-686-0505 for the address of your nearest
branch. Wessex Electronics Ltd, | 14-116 North Street, Downend, Bristol BS|6 5SE, Tel: (0272) 571404.

PATTERN FOR THE FUTURE

i

The PM 5519 colour TV pattern generator is @ Built-in 5 digit counter All Philips audio and video service instruments are
already a widely used instrument. As a major ® 50mV RF output at 758 can be attenuated to also available from Philips Service Centres (for detalls
manufacturer of Video cassette recorders, and over 100dB see end of PM 3207 section). .
colour television receivers - and the company @ Electronically stabilised output level Input advertisements are designed to meet the needs of
which has developed the world's most advanced ® Wobbulator facility our professional customers. They are a shop window for
video disc system - Philips have carefully selected Pgmps Teszar(’f /\feasumg Inft’gme”ts ) anz % W',” bef :
; , i i ing t t e ha to "
the best patterns for aligning and testing these Reader inquiry number 223 ;rggggf toihésvg ;guf.requen Y DecolseE iy el o
products. With over 20 colour and b/w test PM 6307 WOW AND FLUTTER METER Where you require full information about a product, tick

patterns to choose from it is the most versatile y : the coupon and attach it to your name and address, or
® X-tal controlled oscillator letterhead - or, of course, use the journal’s reader nquiry

attern generator on the market. : e :
¢ : ® High aceuracy and frequency stability ) service. You will receive in return a detailed information

® PM 55191 for British system - versions : ¢
available for other TV systems 0550 HZ.OSTE?D(;?gt?%DSmE'CZ?\gl‘?Fluuer’ pack reflecting your specific requirements.

® RF signals available in bands I, IIl, IV and V e Inquiry no.
® Variable Video Output (with | volt fixed Header nauir PM 2517 multimeter 220 [
‘position) .o :‘ be! PM 3207 oscilloscope 221 OJ
® External video and sound modulation facility 224 :: ?3;2 at:_!t;tilgr'n::lgﬁ:t;rtr;senerator ggg %
® Composite sync output for triggering - “ PM 6307 wow and flutter meter 224 O

includes the line frame and blanking pulses
to the local TV standard
Reader inquiry number 222

Some other Philips audio and video
service instruments:
PM 5326 RF SIGNAL GENERATOR

® |00 kHz-125 MHz in 9 overlapping ranges

puiups|  Test & Measuring -
Instruments

York Street. Cambridge. England CB1 2PX
Tel Cambridge (0223) 358866 Telex 817331

PHILIPS

l = Pye Unicam Ltd
‘ Q @ Philips Electronic Instruments Dept .-

WW — 039 FOR FURTHER DETAILS
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Newport Range -

Sound reinforcement and public address
amplifiers; 30, 60, 120 or 200 watts —
with arange of 10 models for free
standing and rack mounting use —

e ¢ineered for reliabili

" e = 2 -

Newport with
inbuilt microphone
andcall key

Audix Limited, Station Road, Wenden, Saffron Walden, Essex CB11 4LG
Tel: Saffron Walden (0799) 40888; Telex: 817444 , 5

CROPICO-A CERTAIN
MEASURE 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 Cel

D.C. Potentiometers Multimeters, Digital or Analogue
Thermocouple Reference Wattmeters, Digital or Analogue

Junctions Insulation Test Sets
Thermocouple Switches Earth Resistance Meters
Pt 100 Switches Fluxmeters
Pt 100 Simulators And many more m

Cropico - Britains leading
manufacturer, exporter and 1mp0rter

of precision electrical measuring
equipment.

Request full details+— Visitors Welcome
CROPICO LTD., Hampton Road, !
Croydon CR9 2RU § —
Telephone: 01-684 4025 and 4094

Cables: CROPICO-CROYDON
Telex: 945632 CROPCO G

CROPICO

Jp—— e AMAAM AMerioatraet



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
loudspeaker 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 constrisction of a
superiorpower loudspeaker. Our powerful
computer calculated optimum cone

Power to the

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

Performer.

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 hardestpart.

Now this range of superiorpower loudspeakers,
crossover networks, “bullet” radiators, compression drivers and
horns can be purchased at sensible prices from HH dealers.
Intheirnew and convenient packs you will also find an
applications book, full of usefid hints.

Send for our brochiire, so you can convince yourself
why our components are superior,
by following our fogical
scientific arguments.
Then you'll realise why
we never need to
knock our “rivals”.

HH Acoustics.

WW — 018 FOR FURTHER DETAILS
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S 0 FTY Software Development System 5*\9700#
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CEEATRRANS DL PERINN
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MICROSYSTEM
DEVELOPMENT
USING SOFTY

SOFTY is intended for the deveiopment of programs which will eventually become
software residing in ROM and forming part of a mlcrosyslem During the development
stage of a microsystem, SOFTY will be connected in place of the firmware ROM via a
ribban cable, terminated in a 24 pin DIL plug.
Data may be entered into the SOFTY RAM via the serial port, parallel port, diract
memory sccess, or the keypad, and manipulated using the assembler key-functions.
When the program has been entered, the internal microprocessor can be ‘turnedoff’, and
the external microsystem and its resident microprocessor allowed to access and run the
program in SOFTY’s RAM and /or programming socket. In this way modification can be
made until the required program is compiete — the contents of the RAM being clearly
visible as a ‘page’ on TV or monitor. 4 pages are available, 2 of the Data RAM an 2 of
the programming socket. i

in the end, when the program 1s complete and working. the DIL plug is removed and
replaced by an EPROM device programmed by SOFTY. SOFTY is able to program the
2704/2708/2716 family which have 3 voltage rails — we supply with each SOFTY
details of a simple modification which aliows SOFTY to program the single rail
2716/2732. etc.
{If you want to program EPROMs /PROMs other than the 2704/2708/2716 famity, we
may be abie to help you — our range of add-on Programming Modules is currently under
development. }
To help in the process of program development SOFTY has various assembler
key-tunctions, which include — block shift wnhout overwriting, block store, cursor
control, match byte and di {for jumps, etc.) A high speed
cassette interface is also prowded for storing working programs and useful subroutines.
Software is supplied for serial data transfers — which means that you can write an
assembler for your favourite MPU in BASIC on your Superboard, UK101, NASCOM, etc.
and transfer the hex code directly to EPROM via SOFTY . The serial transfer program runs
in the scratchpad and can be easily Joaded from cassette, or the programming socket.
Besides software development and EPROM programming, SOFTY has other uses — as,a
training aid, or as a control computer in its own right, with up to 2K bytes firmware,
1K of RAM, 22 1/0 ports and Direct Memory Access.

SOFTY Kit-of-parts (including zero insertion force socket for EEROM programmer, ribbon
cable and 24 pin D.I.L. header plug for connection to the system under development).
Price £115 (inc. VAT, p&p).

SOFTY power supply kit £23 (inc. VAT, p&p)

SOFTY built and tested £138 (inc. VAT, p&p)

Write or tetephone for full details

MODEL 14 EPROM ERASERS
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MODEL UV141 EPROM ERASER

Fast erase times (typically 20 minutes for 2708 EPROM)
14 EPROM capacity

Buiit-in 5 to 50 minute timer to cater for ail EPROMs
Safety interlocked to prevent eye and skin damage
Convenient slide-tray !oading of devices

MAINS and ERASE indicators
Rugged construction

Priced at onty £89.70 (inc VAT, p&p)

MODEL UV140 EPROM ERASER
Similar to Model UV 141 but without timer
Low price at only £70.73 (inc. VAT, p&p).

WRITE OR TELEPHONE FOR FULL DETAILS OR SEND CHEQUES / OFFICIAL COMPARY
ORDERS TO.

GP Industrial Electronics Limited

(Retail Sales), Skardon Place, North Hill, Plymouth

PL4 8HA. Telephone: Plymouth (0752) 28627
TRADE AND EXPORT ENQUIRIES WELCOME

WW-—006 FOR FURTHER DETAILS
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LOW COST SGOPES |

AND FUNCTION GENERATORS

RADAT 2301

10V sine, rectangular, triangle
outputs, with or without offset, up
1o 3MHz into 50Q: Stabitity = 1%
over 24h. TTL output. Rise and fali
times 50ns into 500. As recom-
mended hv Practical ereleu
£148 + V.

ELMAC 4810 CRT 5MHz scope £120
+ VAT. As recommended by ETI. The
best selling 5SMHz 4’ CRT scope in the
UK. Timebase inctude sweep range —
100 msec/div to 1y sec/div in 5 steps.

3 also available. £96 + VAT.

¥

RADAT 3106C

FEATURES: Large 5 flat CRT. DC to 10MHz
bandwidth -3db 10mV to 50V/cm in 12
calibrated steps 0.5HS to0 0.01 sec/cm sweep
range 182x200x400mm. 4.5 kilo weight.
Magnifier x5. Fully automatic trigger. DC to
2MHz honzomal bandwidth. As recom-

dad by P: | Wireless £148 +VAT

Free 10:1 Probe

Elex 5810 5’ CRT (12. SMHz)
£181.71 + VAT. Vertical axis. 1
deflection sensitivity - 10mV/div
Bandwidth — DC:DC 12.5MHz {be-
tween 3dB points). AC: 2Hz
12.5MHz {(between 3dB points). Rise
time-20n sec. Input Attenuator - 12
step - 10mV/ div to 50V/divin 1-2-5
sequence calibrated. Time Base —

SINCLAIR SC110 (mini scope) £145.20.
PFM 200 £52.50. DM 450 £102.45.

DM 350 £76.29. PDM 35 £34. 50
DM235 £55.80.

Sweep range - 0.5p sec/div 10 0.1
sec/div in 12 steps, calibrated with
X5 expansion. Fine control - Variable
between steps - includes T.B. cali-
bration position.

KRAMER & CO., 9 October Place, London NW4

Tel: 203 2473 Telex: 888941 Attn. K7
Open: Mon.-Fri. S.A.E. for fun_her details

TRUE AS AN Arrow

Professional Wire and Cable Fasteners
for all installation requirements.

TELEPHONE

COMMUNICATIONS
ALARM SYSTEMS, ETC.

4 Precision made models.
12 different staple sizes.
Rugged all steel construc-
tion in chrome finish.
Grooved guide.

Grooved driving blade.
Tapered striking edge.
Jam-proof mechanism
{patented).

Short span easy compres-
sion handle.

Some of the features that make an Arrow cable fastener
the outstanding tool for all installation engineers..

Ilustrated literature and details of staple sizes

available from:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 PICCADILLY, LONDON W1V OHL

TEL. 01-629 9554. Telex 265200 (A/B RACEN)
Cables: Speciprod London W1 3

ELECTRONICS

WW—041 FOR FURTHER DETAILS
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Cover thewholeband
withonedevice.

TheTPM 4100. |
From I00MHz to 400MHz.

Designed specifically for military applications the The versatility of the TPM 4100 enables it to be
new TRW TPM push-pull RF power transistor offers some used in a wide variety of applications, saving setting up
very worthwhile advantages. and engineering time as well as reducing inventory.

It has been specially designed for multi-octave
bandwidth high power applications and its internal matching
and package configuration provide high input and output
impedances. Power gain 7.5dB min @ 400MHz.

Maximum heat dissipation and operating efficiency
are achieved by the use of multicell die design and ultra

thin beryllium oxide header. TRw :
Diffused silicon ballast resistors and ® RF SEMKONDUCTORS

TRW gold metallisation process give long term reliability MCP Electronics Ltd., Alperton, Wembley, Middx.

and ruggedness. _ Tel: 01-902 5941.
WW — 036 FOR FURTHER DETAILS
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COMPUTER KITS FROM NEWTRONICS

Hobbiests!
Engineers!
Technicians!
Students!

Computer Kit
STARTS AT

£59.95

plus V.AT,

ELF Ii _
BOARD WITH VIDEO OUTPUT

STOP reading about computers and get your ''hands on”* an ELF Il and Tom
Pitman'’s short course. ELF Il demonstrates all the 91 commands which an RCA
1802 can execute, and the short course speedily instructs you how to use them.

FEATURINGTHE
RCA COSMAC 1802 cpu

ELF If was designed to be both a trainer and the heart of a powerful computer
system. The £59.95 ELF |l gives you all components and everything you need to
write and run your own programs immediately, even if you’'ve never used a
computer before. Then, once you've mastered computer fundamentals, ELF 1
can be expanded to give you tremendous computing power.

Plus the greatest range of Expansion Kits and Software:

GIANT 1/0 Bd : 4K RAMS : ASCI KEYBOARD : LIGHT PEN : VIDEO DISPLAY
BD : PROTOTYPE BD : PSU : CABINETS : FULL BASIC WITH RPN : TINY
BASIC:ELF-BUG : TEXT EDITOR : ASSEMBLER : DISASSEMBLER : MANUALS
AND LOTS MORE.

Explorer/85

Professional Computer Kit
AT

£299...

with
Microsoft BASIC
in ROM
WITH
ONBOARD $-100
EXPANSION

FEATURES INTEL 8085 cpu

FLEXIBILITY: Real flexibility at LAST. The EXPLORER /85 features the Intel
8085 cpu. 100% compatible with all B0BOA and 8085 software. Runs at
3MHz, Mother Board {Level A) with 2 S-100 pads expandable to 6 {Level C).
2K Monitor ROM — 1K Video RAM — 4K WORKSPACE/USER RAM —
Expandable to 64K — 8K Microsoft BASIC in ROM — STANDALONE FULL
ASC11 Keyboard Terra — RS 232/ 20Ma Loop — Directinterface for any S-100
Board — p.s.u. requirements 8v, 6.3v AC — Runs with North Star controller and
Floppies — EXPLORER/85 can be purchased in individual levels, kit form or
wired and tested OR as a package deal as above.

16k Dynamic RAM Kit — S100 CARD

Expandable to 64k on one S-100 board in 16k increments, designed for NO wait
state operation utilizing the most advanced RAM controlier.
1@ (R TG ot 5 s - s S e o £139 + VAT

£89.95 + VAT

Please add V.A.T. to all prices {(except manuals). P&P £2. Please make c
payable to NEWTRONICS or phone your order quoting BARCLAYCARD,
We are now open for demonstrations and Sales. Monday Saturday, 9.
Highgate Underground on main A1 into London

SEND SAE FOR COMPREHENSIVE BROCHURE

heques and postal orders
ACCESS number.
30 a.m.-6.30 p.m. Near

lewironics

255 ARCHWAY ROAD, LONDON N. 6
TEL: 01-348 3325

WW — 033 FOR FURTHER DETAILS

The finest ampllifiation 75 from Crimkon Elettrit

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U K.
The superiority of the CPR 1 is probably in the disc range. The overload margin is a
superb 40bB, 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 unusual design. R.1.A A isaccurate to 1dB; signal to noise ratio is
70dB relative to 3.5mV; distortion << 005 % at 30dB overioad 20kHz.

Following the stage is the flat gain/balance stage to bring tape, tuner, etc. up to
power amp. Stgnal to noise ratio 86dB; slew-rate 3V/uS; T.H D. 20Hz —
20kHz<:008% at any level. F.E.T. muting. No controls are fitted. There is no
provision for tone controls. CPR 1 size is 138 X 80 X 20mm. Supply to be + 15
volts

MC 1 — PRE-AMP-AMPLIFIER. Suitable for nearly all moving-coil cartridges.
Send for details.

X02: X03 — ACTIVE CROSSOVERS. X02 — two way, XO3 — three way. Slope
24dB /octave. Crossover points set to order within 10%.

REG 1 — POWER SUPPLY. The Yegulator module, REG 1 provides 15-0-15v to

power the CPR 1 and MC 1. It can be used with any of our power amp supplies or our
small transformer TR 6. The power amp kit will accommodate it.

ok NEWISSUES an

POWER AMPLIFIERS. Our new issue 5 power amplifier modules have automatic
shut-down that will not allow serious overloads for more than 0.1 sec — thus vastly
increasing reliability at elevated temperatures. Other improvements to the circuitry
have improved the subjective qualities which keeps CRIMSON even further ahead of
the fieid.

POWER SUPPLIES. We produce suitable power supplies which use our superb
TOROIDAL transformers only 50mm high with a 120-240 primary and single bolt
fixing {includes capacitors/bridge rectifier).

[ crims

POWER AMPLIFIER KIT. The kit includes all metalwork, heatsinks and hardware to house
any two of our amp modules pius a power supply. It 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., to make a complete pre-amp with the CPR 1 (S)
module if required. .

POWER AMP KIT
PRE-AMP KIT
PRE-AMPS

These are available in two versions — one uses
standard components, and the other {the $). uses
MO resistors where necessary and tantalum
capacitors

CPR 1

MC1

CPR 1S

MC 1S

ACTIVE CROSSOVER
X02

£38.80

£39.80

POWER AMPLIFIER MODULES

CE 608 £21.00

CE 1004

CE 1008

CE 1704

CE 1708 £35.00

HEATSINKS

Light duty, 50mm. 2 C/W £1.70

Medium power, 100mm. 1.4 C/W .
£2.70

Disco/group. 150mm. 1 1 C/W
£3.50

Fan mounted on two drilled 100mm

heatsinks

2x4 C/W 65 max. when used with

two 170W

modules £36.00 e Tale

THERMAL CUT-OFF, 70C £1.90 BD1 £7.25

-All prices shown are U K. only 8nd include V A.T. and post. C.0.0. 30p extra £100 limit. Export is no
pr'oblem please write for specific quote. Send large-S A.E, or 3 International Reply Coupons for detailed
information.

onHeRirik

1a STAMFORD STREET, LEICESTER LE1 6NL. Tel. (0533) 553508
U.K. — Please aliow up to 21 days for delivery
Write for free literature or send 50p for application/users’

£24.50
£27.50

£35.00
£34.00
£26.00
£44.50
£37.50

£19.00
X03 £28.35
POWER SUPPLY

REGI £9.30 TR6
BRIDGE DRIVER, BD1
Obtain up to 350W using, 2x170W amps and this

£2.50

WW — 015 FOR FURTHER DETAILS
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Keithley D.M.M. Test Equipment: Choice. The Keithley range spans Pocket,

Quality. With machines like the 169 shown 32, 4Y2, 52 digit D.M.M.’s;many with |.E.E.E.

above. 3'2 digits; .25% accuracy. A no- options. So we can be sure of having exactly

nonsense five function D.M.M. at a the right product for your own requirements.

no-nonsense price. Only £99 + V.A.T. Built to a standard that very few people can
equal.

— _— === T e =

Cost. And at a price even fewer can match. [CEITSTEE—__} S
From £79 + V.A.T., Keithley D.M.M. test Cood

equipment is backed by the resources of a S

specialist company with a formidable

reputation. To find out more, just fill in the

coupon, and get your free literature today.

KEITHLEY

Keithley Instruments Ltd :
1Boulton Road Reading Berkshire RG2 ONL
Telephone (0734) 861287 :
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got it right,
( fromthe
start.

Believe it or not, 2 out of every 3 home video recorders sold or rented in
this country in 1979 were VHS models. VHS was also the most successful home |
video system worldwide. . }

That represents a pretty overwhelming vote of confidence. How did we
manage it? : : _

. At the outset we were determined to produce a home video system that
was nothing short of outstanding. That's why VHS offers standards of reproduction,
reliability and compatibility that are quite simply second to none.

And of course,if you build a better system in the first place there’s less
need to change it later on. ,

So while we have continually improved the quality of our recorders -
there are now triple standard VHS machines which accept PAL, SECAM and
NTSC-we have never changed the design of the VHS cassette. And it will not
change in the future either. Which is more than can be said for some of our
competitors.

‘ By maintaining the same cassette, VHS has become the most compatible.
system available.So your customers will find -
it much easier to swap tapes with friends and Theworlds No.l S)’Stem

enjoy the greatest range of pre-recorded , , “ "
material too. _
VHS is the No.1system in the

UK, Europe, the US and Japan.

Make sure you've got it.
Right?

on,Hitachi, VC, Panasonic.

'WW — 014 FOR FURTHER DETAILS /
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NEW PRODUCTS — NEW PRODUCTS

QOur 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 dol!ar bill.

PRE-AMP & POWER AMP KITS

The pre-amp is now available in kit form in versions 1o suit any cartridge and consists of the
Module C2 {below) and the hardware kit HK 1. No soldering is involved and assembly take-
about 20 mins. There are six power amp kits, four mono and two stereo, from 45 to 260W
to 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.
i

C2 + HK1 £70.95 P2 (stereo 45W per channel) kit £87.28
P4 (stereo 110W per channel) kit £109.42

MOVING-COIL & PRE-AMP MODULES

€2 (C2mc)

MC1

Previously restricted to trade and export, the C2 pre-amp module is now available separately
in 3 versions to match any cartridge. It has unbeatable specifications, cdters 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 tow thd, high overload, good r.f., rejection
and good noise performance without resorting to 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 C2 or by a battery. Hardware kits are available to build both types and
they are also available ready-built.

MC1 Module: £22.25 C2mc £51.75
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POWER AMP MODULES AND SUPPLIES

The power amp modules are now also available to retail customersin 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 M1508, which requires the MS3 supply.

M1508: £35.79 MS3: £26.28

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

PLEASE NOTE: OUR NEW ADDRESS FROM 15t MAY
8 ALBION STREET, LEICESTER. Tel: 546198

OX DISCO, BOX 123 CLAYMONT, DE 19703, U.S.A. Tal. 1-302-798-7932
MINIC TELEPRODUCTOR, BOX 12035, $-750 12, UPPSALA 12, SWEDEN

WIRELESS WORLD, MAY 1980

(EVLOE

TRANSDUCER and RECORDER

reliable high
performance &

individually

small size—low
weight—realistic
prices.

' .Fylde
=) _ Electronic

AMPLIFIERS and SYSTEMS

practical controls.

powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates

o

~

49/51 Fylde Road Preston Laboratories
PR12XQ : Limited.
\Telephon'e 077257560

WW—032 FOR FURTHER DETAILS

METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14
days delivery. Other Ranges and
special scales can be made to order.

Full Information from: -

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

WW-—040 FOR FURTHER DETAILS

AAAAM Aameric

Yrad



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.

Equally vital, particularly in emergencies when every second counts, is the ability to
obtain such repiay access rapidly, precisely, automatically. With absolute certainty—and
without time-consuming multiple knob-twiddling aided by guesswork.

Racal Recorders has recognized this need and produced TIMESEARCH —designed
specifically for its ICR range of muiti-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 International
the past. And when you need to recall the past with precision, you need TIMESEARCH.  Timing Unit.

Racal Recorders always on the right frack

Racat Recorders Limited, Hardley industrial Estate, Hythe, Southampton. Hampshire, S04 6ZH, Telephone: 0703 843265. Telex: 47600. BB@BE .
WW — 085 FOR FURTHER DETAILS
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We mean it. -
The new 30AX colour tube system
 from Mullard doesn't need innumerable
- twists and turns of a screwdriverto setit up.
~ Itneeds no adjustments at all. Because
“every one has been ‘designed out!
~ Every tube that leaves our factory is
completely pre-adjusted by us. Leaving
only the turn of one screw to afﬁx or
remove the coil.

No dynamic convergence ad;ustments. ¥

No colour purity adjustments.

~ And no raster orientation adjustment.

As for what it has to offer, the 30AXs
focus is sharper and its deﬁn|t|on greatly
improved. U

Its in-line guns and speaally built coil
provide the best picture shape yet.

And rest assured itll stay that way. Ina .
slim 110° package that trims about 3" off
conventional 22” 90° TV cabinet depths.

Some features of the 30AX however 3
are a little more established.

~ Like its excellent colour reglstratlon

High brightness. Soft flash protection. Fast A

warm-up. And of course, greater overall

reliability. This is the new 30AX colour

tube system.

~ Formore mformatlon Just write your

name and address on this page and send
it to Dept. MCG, Mullard Ltd, Mullard

House, Torrington Place London
WC1E 7HD d (A)( ek of Ml L

i e Mullard

30AX. The perfect slimline.

WW — 081 FOR FURTHER DETAILS
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Pe d quiet

The quietest sound the ear can hear moves
the eardrum about 10-°cm, one tenth the diameter
of ahydrogen molecule. Movement due <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>