- Australia $A1.25

Canada $1.75
Denmatk K1.11.00
Germany Dm.4.50
Greece Dr.47.00
Holland Dfl. 4.50

Italy L. 1100

New Zealand $N21.60
NorwayKr. 11.00 incl. moms
Singapore M $3.25
Spain Ptas. 80.00
1J.S.A 81 65
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‘The better value box
for mobile radio servicing:

ONITOR SIGNAL GENERATOR
MODULATION MON

Band (M)
[ ] 84108 140-180
POWER METER
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S0Q 18 (25) W
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By combining all mobile radio servicing of versions to cover a wide frequency range.
instruments in one portable unit, Marconi For maximum convenience, the equip-
Instruments’ Mobile Radio Test Set, TF 2950, ment operates from internal, rechargeable
streamlines your testing and servicing operation. batteries or mains. A battery state meter is
And it is realistically priced. incorporated.

Signal generator, a.f. voltmeter, modula- MarconiInstruments’ TF 2950 gives you
tion monitor, power meter (in-line and single-handed portability to meet all your
absorption) and a.f. oscillator are housed in a mobile test needs.
compact and robust cabinet - measuring only Putit to the test.

315 mm high, 420 mm wide and 230 mm deep, Write or telephone for a full technical
and weighing only 16 kg. description and, if this whets your appetite

TF 2950 is suitable for all a.m./f.m.mobile further, we will be happy to arrange a
radio equipment and is available in anumber demonstration.

mi MARCONI INSTRUMENTS

MarconiInstruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 OJN - Tel: (0727) 59292 - Telex: 23350
Marconi Electronics Inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752
Marconi instruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge - France - Tél: 996.03.86. - Télex: 600541.F
Marconi Messtechnik GmbH - 8000 Miinchen 21 J6rgstrasse 74 - West Germany - Tel: (089) 58 20 41 - Telex: § 212642

A GEC-Marconi Electronics Company

www americanradiohistorv. com
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Front cover shows contacts and
electrode arrangement of a bire-
fringent electro-optic ceramic dis-
play made by SEL. Photo by Manfred
P. Kage made available by SEL,
Stuttgart.

IN OUR NEXT ISSUE
Discriminative metal de-
tector using phase
changes and digital elec-
tronics instead of beat
frequency distinguishes
positively between fer-
rous and non-ferrous
objects by light spot
direction of l.e.d. display.
The paperless revolu-
tion. Latest develop-
ments in the use of elec-
tronics to store, process,
transmit and display in-
formation, and the effect
they could have on our
lives.

Valves vs. transistors. |s
valve amplifier sound
better than transistor
amplifier sound? Report
on tests from an inde-
pendent professional
laboratory.

wireless
world

ELECTRONICS/TELEVISION/RADIO/AUDIO

JUNE 1978 vol 84 No 1510

37 The spectrum and society

38 Current dumping — does it really work?
by J. Vanderkooy and S. P. Lipshitz

41 World of Amateur radio

42 Radiating cables
by R. Johannessen

45 News of the month
Microwave landing — the decision
Ideas for better spectrum use Electret radioactivity dosemeter

49 The Morsemaker
by Murray Ward

Current issue price 40p. back issue
(if available} 50p. at Retail and
Trade Counter, Paris Garden, Lon-
don SE1. Available on microfilm
please contact editor.

By post, current issue 55p., back
issues (if available) 50p, order and
payments to Room 11, Dorset
House, London SE1 9LU

Editorial 8& 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- £7.00
UKand $23 40 overseas($24 USA
and Canada).

Student rate: 1 year, £3.50 UK
and £4.50 overseas ($11.70 USA
and Canada).

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, Piease
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.

IPC Business Press Ltd, 1978

ISSN 0043 6062

53 Mobile radio bandwidths
by W. M. Pannell

57 Letters to the editor
Circuit action and programme signals
Long running C-D ignition Spectra of tone bursts

61 Interconnection of logic elements
by I. Catt, M. F. Davidson and D. S. Walton

64 Circuit ideas
Modifying KB6 ASCII keyboard
Fold-back limiter Linear v.c.o.

67 Loudspeaker system design — 2
by Siegfried Linkwitz

75 Viewdata optimisation
by S. Fedida

78 Logic design — 13
by B. Holdsworth and D. Zissos

85 Generating ultra-short microwave pulses
by A. G. Hood

87 How good are l.e.ds?
by J. Skinner

[P ———
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89 New products

92 Sidebands
by Mixer
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GenRad'’s
TopTrio...

...alow cost/high performance
range of yP-based bridges

GenRad’'s new range of uP-based The 1657 Digibridge
bridges make full use of advanced * Automatically measures R,L,C,Dand Q
' . * 0.2% Basic accuracy
technology to meet tomorrow’s * Five-digit display for R, L and C
testing needs today. Check the * Four-digit display for D.and Q
list of features, and contact * Microprocessor-directed ranging
4 . * Selectable test frequencies of
us for further information,
price and delivery.

1kHz and 120Hz (100 Hz}

* Series or paraltel measurement
mode selection

* Built-in Kelvin test fixture tests
radial and axial lead components

1687 Megahertz LC Digibridge

* Automatically measures Ls & Q,
Cs & D, Cs & Rs, Cp & Gp

* 0.1% basic accuracy for C
0.2% basic accuracy for L

* Automatic limit-comparison {10

bins}

* Autoranging

* {EEE 488 bus/handler interface
option

* Two test speeds

* Selectable continuous, average or
single component measurements

* Four types of display -
programmed btn timits, measured

values, deviation measurement { AL

or AC), or bin number

* Five-digit disptay for L and C

* Four-digit display for Q,D,R and G

* Optional Kelvin test fixture tests

radial and axial lead components

1658 RLC Digibridge
* Automatically measures R,L,C, D
and Q
* 0.1% Basic accuracy
* 10 Bins for sorting
Autoranging
* |EEE 488 bus/handler interface
option
Three test speeds
Selectable continuous, average or
single component measurements
* Three types of display
programmed bin limits, measured
values or bin number
* Five-digit display for R,L and C
* Four-digit display for D and Q
* Selectable test frequencies of 1
kHz and 120 Hz {100 Hz)
Series or parallel measurement
mode selection
Buitt-in Kelvin test fixture tests
radiat and axial lead components

1657 Digibridge ™
* Under £1000

‘ ]
e LA

» i
- 5 amiet
S QenRad 1858 RLC Digibnige " 9 1

1658 RLC Digibridge ™ 1687 Megahertz
*Under £2,000 LC Digbridge

*Under£2 500

GenRad Ltd.

Bourne End, Bucks. SL8 5AT - G R d

Phone (06285) 2 6611, Telex 848321 R ) enna
WW —--077 FOR FURTHER DETAILS
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AC V, | & dB
DC V, | & NULL

RESISTANCE
LEAKAGE at 3V
VOLT DROP at 10mA

RF VOLTS

HIGH VOLTS
HIGH CURRENT
TEMPERATURE

RELIABLE

P
Op ’q 81

i3

%00 g L

" -
OUIELT 0.5y 104
@ & L)

e

120 BASIC RANGES

50uV/500V fsd, 50pA/500mA fsd, -90dB/+50dB mid scale. Acc.*1.5% fsd above 500uV & 500pA .
Response 3Hz/200kHz above 500pV and 500nA . Input R = 100MQ on volts.

150uV/500V fsd, 150pA/500mA fsd, polarity reversible. Acc.+1.5% fsd above 500uV & 500pA .
Input R = T00MQ on volts. 5 Null ranges have centre zero lin/log scale covering * 4 decades.
0.2Q/10GQ in 7 ronges, polarity reversible. Low test voltage for solid state circuits.

Uses 3V source with current ranges to test capacitors, diodes and resistance up to 100GQ.

Uses 10mA source with voltage ranges to test diodes, LED's and resistance down to 10mQ.

30 OPTIONAL RANGES

0.5V/500V fsd, 10kHz/1GHz, using RF Probe. Price £22 + VAT.
1.5kV/50kV fsd, AC/DC, using HV Probe. Price £16 + VAT,

1.5A/50A fsd, AC/DC, using Current Shunt. Price £15 + VAT,
-150°C/+500°C fsd in 7 ranges using Temperature Probe. Price £38 + VAT,

The instrument operates from a 9 volt battery, life 1000 hrs., or, AC mains when optional Power Supply Unit is fitted.
Size is 240mm x 150mm x 80mm. Weight is 1.75 kg. Meter scale length is 140mré. Leather case is available at £13 + VAT,

'LEVE L L U

MOXON STREET, BARNET, HERTS., ENGLAND, EN55SD.
TEL:01-4495028/440 8686

WW—015 FOR FURTHER DETAILS
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INTERNATIONAL
3 DANAVOX (GT. BRITAIN) LTD.
“BROADLANDS" BAGSHOT ROAD

SUNNINGHILL, ASCOT, BERKS.
EL. 0990 23732/6° TELEX: 84584

Of researCh--- “on components and accessories for dictating

machines, tele-communications, hearing aids
and electroacoustic equipment etc.”

1D €

£

STETOCLIP T SENIQR
JUNIOR 60 ST LP
HEADSET HEADSET

STANDARD & PLASTIC

. HONE SUB-MINOR
MI&EE\)SSI?T EARPHONES EARHANGERS

H;‘—\‘w

25mmand3,5mm
JACK PLUGS &
SOCKETS

L 'DANASON
DANAS@UND INDUCTION AUDIO SUBMINIATURE

HEADSET RELCOE?\E’ER SWITCHES

WW--054 FOR FURTHER DETAILS
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Get started with the best
MPU KITS

available ex-stock

A.M.D. 2900 KIT

Advanced Micro Devices has
designed an educational tool, the
Am2900 Evaluation and Learning
Kit, to be used by the design
engineer learning microprogram-
ming.

The kit consists of one Am2901
Bipolar Microprocessor, one
Am2909 Bipolar Microprogram
Sequencer, and several memories,
registers, and multiplexers organ-
ized in a typical CPU (Central
Processing Unit) structure.

This kitis NOT afour-bitcomputer.

All components required in the
assembly of the Am2900 Evaluation
and Learning Kit are supplied in the
kit package. The only item that need
be supplied by the user of the kit is
a +5V power supply capable of
delivering approximately 2 amperes
of current. The assembly diagram
and assembly instructions in this
book show the location of each of
the components on the printed
circuitboard.

Price: £202.30

(add £16.18 VAT)

MOTOROLA
MEK6800D2 KIT

MEK6800D2 provides an expand-
able kit that is ideal for those who
wish to develop systems using the
M6800 microprocessor, but who do
not want to invest in expensive
terminals.

The kit includes a hexadecimal
keyboard and display, 384 byte of
RAM, 16 1/O lines, an ACIA, an audio
cassette nterface and 1K byte
monitor with step-by-step and trace
features, all bult around the
MC6800 MPU.

Featuring

24 Key Keyboard

7 Segment Display
Cassette Interface
EROM Expandable
RAM Expandable
Wire Wrap Capabihty
Parallel and Serial
Interface Capability
Single 5 Volt Supply Required
Layout on Boards
Documentation

* K K K K ¥ ¥

* ¥ ¥

Price: £175.88

(add £14.07 V.AT)

T.I. MICRO 99-16

(ASSEMBLED BOARD ONLY)

Micro 99 is a microprocessor PCB
system which 1s designed to fulfill
the dual roles of OEM micro-
computer board and a low cost,
limited resource prototyping system
for Texas Instruments micropro-
cessors. Thefirstboardinthe system
1s the Micro 99-16 CPU board which
consists of a TMS9900, static RAM,
PROM, 15 levels of interrupt, 16 1/Os,
TTY and RS232 interface.

Memory

RAM 256 x 16 bit words of STATIC
RAM (TMS4042-2NL).

PROM sockets for 1536 x 16 bit
words of FUSIBLE LINK PROM
(SN745472) or TIBUG monitor
included.

Power Supplies
+12volts £ 0.6v — 100mA
+5volts +0.25v — 2.0A

- 5volts = 0.25v — 5mA
PCB

Double Euro-card-dimensions
233.3mm x 160mm

Price: £340.00

(add £27 20 V.AT)

CEEYRY
E ot

fondsa

ZILOG Z80 KIT

The ZB80-EBC kit (kontron) is a
combined development system for
evaluating the third generation Z80
microprocessor.

it comes as a complete kit with a
5 slot mothercard and requires only
a 5V power supply. The Z80-EBC
boasts a cassette interface, along
with a hexadecimal keyboard and
six, seven segment L.ED.S. The
ZPROG monitor gives the user
controlviathe keyboard from where
he may dump, load alter and run his
programs.

Optional boards (PROM, RAM,
and 1/O) give the user expansion
capability for a total system at a
competitive price.

Featuring
% 27 Key Keyboard
% 7 Segment Disptay
% Cassette Interface
% EROM Expandable

% RAM Expandable

* Parallel and Serial
interface Capability

Price: £215.00

(add £17.20 VAT)

¥

:
fad

tre

5

|— CASH WITH ORDER —l
Piease send my MPU KIT by return (tick box)

AMD 2900 ] MOTOROLA MEK6800D2 O]

TI99-16[] ZILOG Z80[]

Get kitted out with Cramer the
leading MPU distributor in the U.K.

cramer

(enclose my cheque/P O for ___(including VA.T)

MICROSYSTEMS
Cramer Components Limited, Hawke House, e
Address

Signature— |

Green Street, Sunbury-on-Thames, Middlesex.
Tel: (09327) 85577. Telex: 923592 = :

WW 6/78 |

WW—078 FOR FURTHER DETAILS
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follow this sign -)

GOULD ADVANCE INSTRUMENTS
HAVE AWORLDWIDE REPUTATION.
BUT THEY NEED NOT COST YOU
THE EARTH.

Two dual trace oscilloscopes, with sensitivity of
5mV/div., and 2mV/cm respectively. The 0S250B offers
variable trigger level with or without bright line. The
0S245A has a bandwidth of 10MHz, the 0S2508B offers
15MHz. Fully portable, these are the ideal instruments for
servicing, educational and general purpose applications.

ALPHA il DIGITAL MULTIMETER

Atough, attractive, 3% digit multimeter with 25
ranges and a basic accuracy of +0.2%. A brightred
LED display gives a clear reading even in high ambient
light conditions, and yet power consumption is low
enough for extensive field applications.

A purpose built CMOS chip incorporates all
analogue and digital circuitry, giving a low component
count and increased reliability.

Stay ahead-

TC 320 TIMER COUNTER

This new, tough, 5-digit unit has an operating
frequency of 35MHz. Plated through hole PCB construction
keeps the component count down, forexceptional
reliability. Frequency measurements up to at feast
35MHz can be easily read from the clear 7-segment
display. The TC320 offers outstanding performance —
including "disciplined” triggering - at a remarkably
modest price.

BETA DIGITAL MULTIMETER

A general-purpose multimeter, offering 29 ranges,
wncludmg temperature (optional), and a basic accuracy
“figure of +-0.2%. A clear, 31 digit Liquid Crystal

Display, 0.5” high, gives a high-contrast read-out.
.Fully portable, with a minimum of 300 hours’ battery
life, the Beta has already established a reputation
foraccuracy and re||ab|I|ty

" " For details of any of these instruments and the
Gould Advance 2 year guarantee, write or phone today.
Gould Instruments Division,
Roebuck Road, Hainault, Essex 1G6 3UE.
Telephone :01-5001000 Telex:263785.

WW—025 FOR FURTHER DETAILS
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Distress calls are made every
day —hundreds each year, and in
every case questions are asked.
Questions which require
accurate, up-to-the-minute
answers. Answers that can only
come from reliable and
immediately accessible
communications recordings.

When police, ambulance,
fire, local ATC and other services
are called upon, either by radio
or telephone, they often receive
hasty, garbled messages—
sometimes several at a time.

In such instances a positive
need for communications

recording arises—a need for a
system with instant message
trace and replay —at the touch of
a button-and at any speed to
assist intelligibility.

All these facilities, and more,
are available in the Racal-
Thermionic ‘Callstore’ cassette
recorder/reproducer. Actuated
either by incoming audio
signals or by local or remote
control, Callstore uses four
cassette transports, each giving
up to four separate channels,
including a search control
track which is cued at the
beginning of each message.

—Nelll

How..Why.. When?

s 3

For details write to:

Racal-Thermionic Limited
Hardley Industrial Estate
Hythe, Southampton,

S04 6ZH England.
Telephone: 0703 843265.
Telex: 47600.

[RACAL|

- . —

Callstore, from RacalThermionic, answers all the questions.

WW—012 FOR FURTHER DETAILS
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BIMCONSOLES
BIMBOXES

MINI DESK BIMCONSOLES
Moulded in Orange, Blue, Black or Grey
ABS and incorporating guides on all sides
for holding 1.5mm thick pcb’s. 1mm Grey
Aluminium panel sits recessed into front of
console and held by screws running into

BIVIBOARDS

BIMDRILLS integral brass bushes. Stand-off bosses in
base for suppor?ing small sub-assemblies

BIMIDICATORS Fubber fest siso.in of _console base.

g \ which is moulded in
(:Bllur\%%OS 5 Orange, Blue, Black

{161x96x58mm) ‘ or Grey ABS and
. .._(4

£212° sits on 4 self adhe-

BIM 1006 sive rubber feet. Incorporating guides
All boxes incorporate guides on all sides for holding 1.5mm thick pcb’s and
stand-off bosses in base for supporting small sub-assemblies etc. Close fitting

for holding 1.5mm thick pcb, the base also
(2 ler SRR has stand-off bosses for supporting small
£2.94°
flanged lids held by screws running into integral brass bushes (ABS) or tapped
holes (Diecast)

LOW PROFILE BIMCONSOLE

1mm Grey Alumi-

3 nium panel sits
recessed into front

ABS & DIECAST BIMBOXES

5 sizes, in either ABS or Diecast Aluminium

ABS moulded in Orange, Blue, Grey or Black
Diecast Aluminium available in Grey Hammertone
or Natural

sub-assemblies etc. and ventilation slots.
Front panel is held by 4 screws which run
Into integral brass bushes.

BIMB005 (143x105x55.5[31.5] mm) £2.32*
BIMB6006 (143x170x55.5{31.5) mm) £3 08"
BIM6007 (214x170x82(31 51mm)  £4.123¢

e

\ ABS Diecast
\\X\\\\\\\ (100x50x25mm)  BIM2002/12 £0.95° BIM5002/12
\\\\\ ‘ . (112x62x31mm)  BIM2003/13 £1.05° BIM5003/13
» (120x65x40mm)  BIM2004/14
(150x80x50mm)  BIM2005/15 £1.30" BIM5005/15  £2.38°  £191°
(190x110x60mm) BIM2006/16 £2.04* BIMS006/16  £341°  £2.85°

Also available in Grey Polystyrene (112x61x31mm) with no slots and self tapping }

screws BIM2007/17 £0.88*
A ALL METAL
BIMCONSOLES

All aluminium, 2 piece desk consoles with either 15° or 30° sioping fronts, sit on
4 self-adhesive non slip rubber feet. Ventilation slots in base and rear panels permit

Hammertone Natural
£1.20* £097*
£1.50* £1.20*

£1.15* BIM5004/14 £186" £1.49*

MULTI-PURPOSE BIMBOXES

Moulded in Orange, Blue, Black or Grey
ABS with 1Tmm thick Grey aluminium fficient lin
recessed front cover which is retained by CEAAGIIS SN

4 screws running into integral brass bushes. Colour Code Top Panel Base
15mm pcb guides are incorporated on all A Off White Blue
sides and as with all ABS boxes they are B Sand Green
85°C rated. 4 self adhesive rubber feet c Satin Black  Gold
also included.

BIM 4003 (85x56x28.5mm) £1.24* ™~
BIM 4004 (111x71x41.5mm} £156*
BIM 4005 (161x96x52.5mm) £2.08*

15° Sloping Panel

BIM7151 (102x140x51{28) mm) £ 9.43*
BIM7152 (165x140x51(28] mm) £10.43"
BIM7153 (165x216x51{28] mm) £11.42*
BIM7154 (165x211x76[33} mm) £12.39*
BIM7155 (254x211x76{33lmm) £13.66*
BIM7156 (254x287x76(33)mm) f£1465*
BIM7157 (356x211x76{331mm) §£15.80*
BIM7158 (356x287x76[33] mm) ¢£16.78*

.

30° Sloping Panel

BIM7301 (102x140x76(28) mrm) £ 943"
BIM7302 (165x140x76(28] rnim) £10.43*
BIM7303 (165x183x102[25) mm) £11.42*
BIM7304 (254x140x76([28] mm} £12.39*
BIM7305 {254x183x102(281mm) £13.66*
BIM7306 {254x259x102(28] mm) £14 65*
BIM7307 (356x 183x102(28] mm} ¢15 80*

BIM7308 (356x259x102(28] mm) ijy

BIMDRILL
Operates directly
from  220-240Vac
and supplied with
2 metres long cable
fitted with 2 pin
DIN plug. will
drill brass, steel and

Bimboards accept all sizes of DIL packages
as well as resistors, diodes, capacitors and
LED’'s etc. They have integral Bus Strips BIMDICATORS
running up each side for carrying Vcc and y rEv

ground as well as Component Support ] -
Brackets for holding lamps, fuses and
switches etc. Available as either single or
muitiple units, the latter mounted on

aluminium as wel: as pcb’s etc. Has integral
biased-off switch and accepts tools with 1,2
and 3.2mm dia shanks £6.72°

Accessory Kit incleding 1mm, Z2mm, .‘-25‘/

iwist driils, 5 burrs and 2. 4mm coilet £2 .20

12 VOLT BIMDRILLS

2 small but powerful 12V dc drills, easily
held in hand or used with lathe/stand
adaptor. Both drills have integral on/off
switches and 1 metre long cable.

Mini Bimdrill with 2 collets up to 2.4mm
capacity £7 56"

Major Bimdrill with 3

collets up to 3mm

capacity £12.96*

Mains to 12 Volts

adaptor, lathe, stand

and accesscry kits also

aailable detgils con

reguest.

1.5mm thick, matt black aluminium back
plaies which stand ¢n non slip rubber feet
end have 4 screv: terminals for incoming
rower

Bimboard 1 contains 500 individual sockeis
whereas the multiple units containing 2,
3 or 4 Bimboards incorporate 1,100, 1,650
or 2,200 individual sockets, all arranged
on a2.5mm(0.1") matrix.

Bimboard 1 £ 9.72* Bimboard 2 £22 68*
Bimboard 3 £32.40* Bimboard 4 £42.12*

Remember we are \\
aiso one of Europe’s
largest manufacturers
of Filament, Neon
and LED indicators.
Send for our
BIMDICATOR DATA

BOSE s i

BOSS
INDUSTRIAL MOULDINGS LIMITED

2 Herne Hill Road, London SE24 0AU

Telephone: 01-737 2383

Telex: 919693 Answer Back ‘LITZEN G’
Cables & Telegrams: ‘LITZEN LONDON SE24’

*All quoted prices are 1 off
and include Postage,
Packing and VAT. Terms
are strictly cash with
order unless you have
authorised BOSS account.
For individual data sheets
on all BOSS products
send stamped, self
addressed envelope
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THE ‘DRUMSETTE' RHYTHM GENERATOR
Organists, pianists. guitarists . . . an automatic drum set to
accompany you! Nine highly realistic instruments ptay
fifteen differenl rhylhms. Fiftean rhythm-select touch
switches and 2 touch plate for stop/start without rhythm
change gives absolute ease of operation. Build it yoursel!
for under £65 including smart teak-stiect cabinat, See it

REVERBERATION SYSTEMS
High quality spring line driver module uses 4 integrated

and hear it in our shop! Sand for full construction details circuils and two Iransistors. Built and tested circuit board
now: MES4S, price 25p. with wiring instructions for spring line. XBB56. price
BOARDS AND PCB's

£6.00. Power supply lo suit drive modele costs around
£2.50 and construction details are in catalogue. or ask for
e Ieaflal MES24. Mechanical spring
lines: Short line (XLOBJ) £4.49:
Leng line (XB84F) £10.39. (All
| macren ascroms prices include VAT, and p. & p)

Pages 50 to 61 of our catalogue show you our range of
Veroboards and $-Decs or it you prefer to maka your owa
pch's @ range of etching sysiems including the novel
atch-in-a-bag system. plus printed circuit transters for the
professional finish 1o your boards.

9-CHANNEL RADIO CONTROL
SYSTEM. A comprehensive model

a@\?,\ control system. featuring nina

> independen! fully proportional

. &fz‘;} channels achieved by a dasign
% . using very few componenis thus
S s keeping the cost to a minimum. Full

| o consiruction details in our booklel
L aatesd (XFO3D) price £1.20.

T.V. GAME
Atascinatiag TV game kit that plays football. tennis. squash il :]]

and practce for only £21.58. Reprint ef construction
details 25p. Add on rifle kit only £10.60. (AN prices include
VAT and p.&p).

MASSIVE RANGE OF COMPONENTS
For instance 1he capacilor section is our catalogue
includes noa-polarised electrolytics end our resisior
section includes even 1% lolerance lypes. Get our
fascinating catalogue now — you won't regref it.

AUDIO MIXER
A superb stereo audio mixer. It can be aquipped with up to
16 inpul madules of your chuice and its performance
malches thal of the very bes! tape-recorders and hi-li
equipment. It meets the requirements of professional
recording studios. FM radio Stations. concert halls and
theatres. Fult construction details in our catslogue. A
component schedule in svailable on request.

ELECTRONIC ORGAN
The only organ you can buitd in stages and tailor to your
requirements as you go slong — and at each stage you'll
have a fully working instrument! We haven't got the
gimmicks yet — (they're coming soon] but we have got the
most beautiful sounds — you won't find them on any organ
less than twics aur price. So gel our MESS0 series leafiets
now! 65p buys the three available so far.

e

4

-
\%
MICROPROCESSOR

Build a mlni-computer with our microprocessor kit.
Features: 46 ditferent instruction types: 256 bytes of
read/write memory (more are easily added). micro-
pracessor can address up to 65.536 8 bit-bytes. Complete
kit for use with teletype etc. (XBI1Y). £74.10.

20-key keyboard for use with above (in place of teletyps|
(XBY2A). £71.11. Both kits with detailed instruction books.
Sea our newsletter for details of addilionai RAM's, tri-state
intarfacing chips. number-cruncher and standard cassstie
tape-recorder interface to store your programmes. (A
prices include V.A.T. and p. & p.).

Our bi-monthiy news er keeps you up to date with latest
guaranteed prices - our latest special offers ~
detaiis of naw projects and new lines. Send 30p
for the next six iesues (5p discount voucher with each copy).

\ N L
w‘v “o /’\"" \
%&%‘é\‘\ﬁ_‘: Jir

L

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

\ Please rush me a copy of your 216 page catalogue

W\ Ienclose BOp, but understand that if | am not completely
N sat sfied | may return the catalogue to you within

-\ \ 14 days and have my B80p refunded immediately.

\3

NAME

ADDRESS

WWE-

L WW—013 FOR FURTHER DETAILS
historv com


www.americanradiohistory.com

WIRELESS WORLD. JUNE 1978

F.M. TUNERS, MODULES & UNITS by . %.. Zs.;»

T3 Six touch tuned pre-set stations plus manual tune, with £ 1 49 .00
digital frequency readout. combined with 1.8 micro-volt sensitivity and anti-birdy
stereo make this one of the finest tuners available. Intelligent tuning indicator, a.f.c.
and interstation mute included for easy operation by all the family. Two tone gold

and brown front panel with teak veneer cabinet will blend with any surroundings.

M l This module is the heart of the above tuner, giving a £ 2 9 . 9 5
mono output with a.f.c., mute, and tuning indicator functions. Drift free tuning by 10
turn pot over the range 88 to 108 MHz. This module will not let you hear out-of-tune
stations, and the fine tuning lamp is extinguished unless a station is received. The
ideal basis for any High quality F.M. system.

M 2 The ideal choice for adding stereo to the M1 module or £8.36
any suitable mono receiver, this module has anti-birdy filters and pilot tone output
filters, together with a phase-locked decoder for stable performance.

M4 An integrated circuit regulator supplies all the power £6.93
for the M1, M2 and M5, in addition to being short circuit proof and having automatic
thermal shut-down, and ensuring hum free reception.

M5 The M5{mk2) touch module adds 6 touch selected pre-set £ 1 7 - 54
stations to the manual tuning already provided by the M1 module. Illuminated
buttons indicate the channel selected. while remote control using a single contact
push button steps the channels in an endless loop. including the manual control
channel. Auto power-up channel selection may be set to any of the seven available

channels. Remote inhibit and a lamp test facility are provided.

M6 Using the optimum selection of discrete, E.C.L., £44.40
T.T.L. and C-MOS technologies, this module will add the luxury of digital readout to
the M1 module above. or any other LP1186 based receiver. The small (95 x
103mm) board contains all the logic, displays, and regulated power supply. Range is
60 to 99.9MHz, resolution 0.1KHz. and stability better than 40 p.p.m. per deg. C.
It comes complete with mains transformer. polarised filter, and list of station
frequencies.

%k PLUS TWO NEW ONES »*

This new module is a 4 way touch select switch £6.95 ORDERING INFORMATION
M7 having illuminated touch buttons, and C-MOS logic level outputs.

Features pre-set power-up selection, and remote step tacility. Small orders < £5 00 plus 50p handling charge.

Muiltiple units may be cascaded to give 8, 12 or more channels of

switching, and two modules may be paralleled to give full remote U.K. Orders post free, plus 12.5% V.A.T.

control from two or more locations. The outputs may be used to

control logic etc., or to drive the new M8 channel selector opposite. Overseas, send for Pro-forma invoice first, or send £3.00 air

mail for small items.

D FOR ILLUSTRATED DATA PACK
M8 Controlled from single pole switches, or the £4. 9 5 :SREe’:w coupons ;ease overseas)
M7 module, this unit will switch 4 mono or two stereo audio ACCESS MASTERCHARGE BARCLAYCARD VISA
channels. Two M8 modules will therefore switch 4 stereo signals CREDIT CARDS TAKEN
driven by one M7 touch switch, or other combinations may be (Just quote number when ordering)

controlled by muitiple touch switches, providing a flexible system of
audio selection and control. The ideal module for pre-amplifier
source selection, avoiding long signal wires to and from control
panels, and their associated hum and cross-talk problems

33 Restrop View

TO ICON DESIGN. riron wilts., SN5 9DG

Please supply data on (Circle as required)

KITS AND COMPONENTS

SL30 £1.67 BC184 £0.15 Cermet pre;sets £1.20
SL3046 £0.94 BC214 £0.15 Transformers: 120/240v M1 M2 M4 M5Mk2 M6 M7 M8  ALL
TBA750 £1.71 1N4001 £0.06 6VA4.5v £2.33
suamc £2.15 1N4148 £0.04 GVAZ?‘V‘ Eg.ag
TBA625 £1.65 P.LB.MI £264 Kt K14 (M1) 8
UAT8M20 £1.65 P.CB M2 £165 kST 2 £6.84 Address label Block letters
UATBMDS £1.65 PC.B. M3 £1.65 K123 £137.80
SFJ10-TMA £1.71 P.CB.M4 £1.65 Descriptive booklet 50p S .
LP1186 £8.53 Coil ass. £0.55 Overseas ......... £1.50
2N3904 £0.20 10t 50K pot £3.89 I e :

www americanradiohistorv com
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Theamazing, |

automatic s
Logi
V]

on
LIV

Just clip it over your IC.

It instantly and accurately shows both
static and dynamic logic states,
on a bright, 16-LED display.

It finds its own
power.

It cuts out
guesswork,
saves time, and
eliminates the risk
of short-circuits.

LM-1 is suitable for all dual-in-
line logic ICs; DTL, TTL, HTL, CMOS;
up to 16 pins.

LED on=logic state 1 (high), LED off=

<

logic
state O (low), and each LED is clearly numbered
1to 16inthe conventional IC pattern.

Brief specification

2V + 0.2 volts.

100,000 Ohms

4 volts minimum 15 volts

maximum across any two

or more input leads
Maximum Current Drain 200mA @ 10 volts
Maximum Input Frequency 10,000 Hz 50% duty cycte
Operating Temperature Range 0°C to 50°C
Weight 3 ounces (85 grams)
Maximum Dimensions 40x20x18"

102x51 x45mm

*LLM-1 will respond to signals up to 0.1 MHz when the input
signal swing exceeds the threshold voltage by more than
0.5 volts.

Input Threshotd
Input Impedance
Input Voltage Range

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD

REG IN LONDON 1303780 VAT NO' 224 8074 71 TRADE MARK APPLIEDFOR « CSC(UK)LTD 1977 DEALER ENQUIRIES WELCOME

Applications

Design, breadboarding, testing and
checking new logic systems.

Direct real-time monitoring of logic
function in operating equipment.
Long-term testing of individual ICs.
Identification of unused elements,

to find room for an extra gate. clock etc.

Observing relationships between IC3
on different boards of multiple board
systems (you need more than one
LM-1to observe simultaneously,

of course).

Plus dozens of other uses. You'll find
them.

Pius 8% VAT, pius post

and packaging,

total £32 35 including box
- and instruction manual

SPUR RCAD. NORTH FELTHAM TRADING ESTATE. . FELTHAM. MIDDLESEX TW1 40T). TELEPHONE: 01-8900782.

WW-—080 FOR FURTHER DETAILS
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Try the LM-1 and

you won't know how
you ever managed
without it!

It's Easy to Order

Ring us (01-890 0782) with your
Access, Barclaycard or American
Express number and your order
will be in the post that night.
Alternatively, send a cheque, or
postal order (don't send credit
cards!) and it still only takes a
few days.

Otherwise ask for our complete
catalogue.

CONTINENTAL SPECIALTIES CORPORATION

TELEX 8813669 CSCLTD


www.americanradiohistory.com

The new, comprehensive JVC 34" video cassette range

A pioneering electronics organisation with 51 years’
experience of high-technology engineering, JVC has been
developing and introducing new and better video products
for 21 years.

Now, for the first time in Britain, you can choose from a
new and comprehensive range of JVC %" U-format colour-
plus-monochrome video cassgtte units, up to 38% smaller
than directly competitive equipment.

From the compact portable CR-4400E for location work
to the versatile CR-8300E for production studios, these
easy-to-use models meet every video cassette recorder
demand. They give you exactly the same top-quality
recording and playback throughout the range. Price
differences simply reflect the number of facilities available,
not the performance.

The range. For those needing NTSC as well as PAL playback
(perhaps for shipboard entertainment), JVC has the new
CR-5060ED.

See-and believe

If you're looking for stop-action playback and PAL record/
playback facilities, the new CR-B060E with its specially
engineered still-frame system is the one for you. (Optional
remote control available.) g

PAL recording, plus PAL and NTSC playback, come together
in the new CR-6060ED. Again, with optional remote control.

Full electronic editing facilities are built into the superb new
CR-8300E, a PAL record/playback unit. For even more flexible
editing, add the JVC RM83 editing suite.

Where you must have portable video equipment, able to
record cassettes that can also be replayed by a mains cassette
unit without an adaptor, it's got to be the new assembly-edit
CR-4400E. This comes complete with built-in video/RF replay
facilities. And, of course, there's a colour camera to match.

Use the inguiry service to get the literature from Bell & Howell
and the name and address of an audio-visual centre where
you can test for yourself the versatility of these new JVC units.
Admire the outstanding picture quality each provides. Seeing is
believing. You'll believe, as we do, that JVC U-format equipment
is the best in the world.

WW 098 FOR FURTHER DETAILS
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Fuji Beridox tape

To get the optimum resuits
from any U-format equipment
use Fuji Beridox tape. Provably
superior to conventional Cr02
tape, it's now available from
every Bell & Howell dealer.

Beridox 34" (19mm) video
cassettes

KCA-10 (10 min. playing time)
KCA-15 (15 min. playing time)
KCA- 20 (20 min. playing time)
KCA- 30 (30 min. playing time)
KCA- 50 (50 min. playing time)
KCA- 60 (60 min. playing time)

2"1"and 2" video tape also
available.

Bell & Howell A-V Ltd.

Alperton House,

Bridgewater Road,

Wembley, Middlesex, HAOD 1EG.

BELL& HOWELL

ICRO-CPU's
MEMORY
NPUT/QUTPUT

INTELLIGENT
PERIPHERALS

Intel —the world's leading manufacturer of advanced
integrated circuits — scores again. Using MOS
technology they've produced memory and
microprocessor devices which together provide

r
]
!
]
[
[
I
1
1
]
]
1
l powerful computing functions in just a few packages
1
[
1
1
1
1
1
1
[
1
1
[
[
1
[

.at low cost! All are fully supported with
development systems, software and debugging
aids. Like the complete range of intel products,
they're supplned stocked and supported by us in
depth. A phone call wilt bring all you need.

~ Your
nt=/ephone
number

i -y This easy-reference descriptive prﬁe list
.‘___;____ I contains over 2000 Intel products We'll be
e delighted to send it to you by return of post with
;our latest up-date material. Just use the reader
reply service or send this coupon to
ﬁ_ GEC Semiconductors Ltd..
"=]— E East Lane, Wembley, Middx HAS 7PP,

Ll 1 Telex: 923429.

1)

N

Company

Agdross

=] = -

1

l

l S

| _ o _
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CAA kg Ak Lig s kK g .@P

.

PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS

SR 63O ey

By = ;
.
MSI 6800 NEW SWTPC 6800
with 8K Ram. Level 2

KIT £375 KIT £300

FD8 FLOPPY DISC £935. BFD68 MINI FLOPPY £522
SOROC 1Q120 TERMINAL £699 ASS.
CASSETTE INTERFACE KIT £18.95

Send S A E. for full brochure

STRUMECH ENG. ELECTRONICS DIV. BROWNHILLS 4321
SOLE U.K. DISTRIBUTOR FOR MSI & SMOKE SIGNAL BROADCASTING

WW—059 FOR FURTHER DETAILS

METER PROBLEMS? 7 Autocrat

The absolute leader in its.class

Farnell offer the only
i DIGITAL MULTIMETER

with all these features

% AUTORANGING (with hold). ¢ AUTOPOLAR)TY
% AUTOZERO: ¥ SIX RESISTANCE RANGES
Y LARGE DISPLAYS yr A.C. & D.C. VOLTS & CURRENTS
¥ TEMPERATURE MEASUREMENT

om131  £159| omizis £195

1
l{ (mains powered) {mains-battery)

G Forned Digital” Muttimwiss ==
v
L@,
i
-

wobE
e

aumnae
@ molt

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:

HAR R I s E L ECTRO N Ics (London) ‘ Details from: Farnéll Instruments Limited - Wetherby - W.-Yorks LS224DH

138 GRAYS INN ROAD, W.C.1  Phone: 01/837/7937 yorsonons 38 A08 54t o U 86743

~ WW—089 FOR FURTHER DETAILS
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Five
GreatKits
from

£69.95 + VAT

Kit '
' . Ready Built
£79.95 + VAT £89.95 + VAT
Ready Built
£99.95 +'VAT

FUNCTION
GENERATOR

Sine, triangle and square
waves from 0.1Hz to 100KHz
Adjustable sweep (10:1)

and burst facilities.

' g Kit e - 1 Please send me
£59.95 + VAT ! ¢ . £79.95 +-VAT 11¢ the following, | enclose
‘ ; " cheque/PO made payable

£$S_agdgEL\j}|;\T ' ‘ = ggg_agdgEL#KT to Doram Electronics value £...............

Order Code  Distortion Meter .
60-612-1 Kit £79.95 + VAT g
74-720-0 Ready Built ~ £99 95 + VAT °

Order Code Function Generator
60-638-9 Kit £79.95 + VAT

74-740-6 Ready Built  £99.95 + VAT #8
Order Code Audio Millivoltmeter

60-614-5 Kit £69.95 + VAT
74-730-3 Ready Built  £89 95 + VAT l

Order Code Dual Bench Power Supply _
60-631-0 Kit £59.95 + VAT

74-750-9 Ready Built £79.95 + VAT b=
Order Code Low Distortion Oscillator
60-610-7 Kit £7995 + VAT
74-710-7 Ready Built £99.95 + VAT I
Name. ... . . S I
Address R o
£79.95 + VAT B
2 et DOIAM o..v v
£99.95 + VAT PO Box TR8, Wellington Road Industrial

Estate, Wellington Bridge, Leeds LS12 2UF.

WW—091 FOR FULL DETAILS
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there are
transformers and

Drake Transformers

_—1.HWHIR/
-

A wide range of transformers
manufactured in production
guantities to customers’ own
requirements; prompt design
and prototype service.

Drake Transformers Limited

m South Green Works, Kennel Lane, Billericay, Essex CM11 2SP

Telephone: Billericay 51155. Telex: 99426

——

: o ——

WW/063 FOR FURTHER DETAILS

Total Capabiity
nsolderng
s |y Yy

adjustable thermostatic

‘\i’. X t iron, mains or 24V
W k- t
SOLDER Resin cored wire and chips

for solder pots

TC 50 Self-contained

THERMAL WIRE STRIPPERS
Both blades heated for PVC etc.

Send TODAY for FREE

Cata!ogue with full details CoLDERING 1O
of this and other Comprehensive range of
equipment low cost irons 10w to 75w

LIGHT SOLDERING DEVELOPMENTS LID

97-99 Gloucester Road, Croydon,Surrey CRO2DN  Telephone 01-689 0574, Telex 8811945

WW—093 FOR FURTHER DETAILS
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Philips covers the low frequency range

P T

PM 5108L

The compact PM 5127 function
generator covers .01Hz to TMHz in
seven ranges with a facility for
frequency offset. Waveforms available
are sine, triangular ,and square, with
adjustable duty cycle if required.

The comprehensive PM 5129 func-
tion generator incorporates an internal
sweep generator. Single shot with
variable start and stop level is included.
In the burst mode a burst of pulses or a

frequency can be produced. Frequency
range: TmHz to TMHz.

5108L
useful

The general purpose PM
function generator has such
features as an output level meter,
variable frequency offset, two simul-
taneous outputs (60§2 and 600%2), 20
volts output and stepped and variable
attenuators

The table below shows the scope of
Philips’ LF coverage, while the scale of

17

PM 5129

PM 5127

indicated at the foot of the page.

Because Philips is experienced in
every major field of electronic activity it
can produce a range of test and
measuring instruments to meet the
professional user’s, every need. It is the
range of-experience.

O

Pye Unicam Ltd

Philips Blectronic Instruments Dept

York Street Cambndae England CB1 2PX
Tel Cambndge (0223) 58866 Telex 817331

S

P

e

b {

.. [T E AP BT el s

e TRA Y ‘\ kR
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single pulse with variable width and its test and measuring activity is
.
Low Frequency Instruments Survey
| Qutput M
| Frequency range Hz Output V Waveforms ;/t?l'e‘ DC Chavacter:sllcs Sweep r e
Clasaihcation Typr n —— duty o 1 !
000100101 1 10 100 tk 10k 100k iM 10M 0 10 20 30 40 r\JLP Ay cycle |set | 600Q| 5060 TTL Ext|Int [FM[AM ?
T T T | T
RC oscillators 1'AE 5106 | —|_| l L AR 100
5107 [ - ] | - L]
Function "1 5108 - [N L AE ] L] L e (@ |.
generators I .: 5108L L | e L B W L] L L bt ®
£ 5127 e, - se e 0o o '|'_'.'
PM5129| | ' A e elal o @ e ® 808
PM 5167%| | N ——— L) L) . B |®
Digial generators | PM 5141 | 1 c [A— ! | .i [ ] [ ] @
t—- oy s & =
Sweep generators | PM 5165 | | T | - : [ 3N 3K @ [ J ® o0
— —} 1t I = + - i
Amplifior | | | |
converter | PM 5171 : I | | [ BN J | [ J [ J | |
* Qulbut wavetfonms aiso indlude pulse and ramp
puips| Test& Measuring ,
Instruments

| o o

SR TAL

] LzY.'I P"
R A I :

8o @Y L
MR EESAREY
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FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

Series H3020 Series H327

Basic error 2.5%
Sensitivity: 8mA F. S D
Response: 0.2 sec

Width of each channel
Single and three-pen
recorders 80mm
Five-pen recorders: 50mm

Polarized moving iron movements
with syphon pens directly attached
Built-in solid state amplifier (one
per channel) provides 8 calibrated
sensitivity steps. Two marker pens
are provided

Basic error 4% Frequency
response from DC to 1T00Hz 2dB

Chart speeds, selected by push buttons 0.1-0.2-0.5-1 O-
25-50-12.5-25 mm /sec
Chart drive 200-250V 50Hz

Recording Syph » pen directly attached to moving coil frames Sensitivity 002-005-01-02-065-1-2-5volts/cm

Curvilinear co-ordinates Width of each recording channel 40mm

Equipment Marker pen, timer pen, paper footage indicator, 10 Chart drive 220-250V 50Hz

rolls of paper, connectors, etc. Chart speeds 1-2-5-10-50-125-250mm /sec

H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm Type H3271-1. Single pen: Dimensions 259 x 384 x 165mm
high . PRICE £108.00 Weight 15 kilos PRICE £265.00

H3020-3 (Three pen) 475mm wide x 384mm deep x 165mm Type H327-3. Three pen: Dimensions 335 x 384 x 165mm
high PRICE £160.00 Weight 20 kilos PRICE £520.00

H3020-5 (Five pen): 475mm wide x 384mm deep x 185mm Type H327-5. Five pen. Dimensions 425 x 385 x 165mm
high . PRICE £295.00 Weight 25 kilos PRICE £770.00

Note' Prices are exclusive of VAT

Available for immediate delivery

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF
Tel. 01-727 5641 Telex: 261306

e T PRI o Eas.
WW 082 FOR FURTHER DETAILS

After the introduction of the CQ 110 E and CQ 301, NEC have
completed their CQ-Line with the CQ 201 Digital VFO, the SP 110
Speaker and the M110 SSB Microphone. The NEC CQ-Line
represents highest technical standard, with regard to design,
quality, rehability and price which is available to the modern radio
communicator today.

NEC CQ 110 E, 300 watts Digital transceiver Modes: FSK/
USB/LSB/CW/AM, 100-240V AC/13.5DC handmike, Control
speaker, VOX Sidetone, 3 Xtal filters, Biower, RCA 7360 RX
Mixer, 22 fix-channels, 60 Page Manual, 160-10 meter, 11
Ranges of 500 Khz

NEC €CQ 301 2-3 KW SSB/AM Linear Amplifier 160-10 meter,
2 EIMAC 3-500Z. Handbook, 100-240 V AC, High Speed
Blower, incorp. Power Supply.

NEC CQ 201 Digital Additional VFO for Split-Frequency
Operation, containing 3 VFO systems, usable as frequency
counter, 100-240 V AC/13.5VDC, Handbook.

NEC SP 110 Communication Speaker with Electronical Digital

Clock, timer, etc. handbook 100-240 VAC.
NEC M 110 SSB Communications Microphone, designed for CQ
— Line.

Colour of CQ line brown military sand-touch.
* Dealer inquiries welcome
* ASK ABOUT OURUPTO 120 DAYS FINANCING FACILITIES Sole distributor in Europe:

* ASK FOR OUR COLOUR CATALOGUE against payment of ~C ) .
SFR 16 — or any other equivalent currency. Cbc Corp., Via Valdani 1 — CH 6830 CHIASSO—SWITZERLAND
* Shipments to EVERYWHERE Phone: (091) 44 26 51. Telex: 79959 CH

WW-—042 FOR FURTHER DETAILS
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RA200/A

19
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Frequency response analysis
with adifference

Wayne
'V Kece

i
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WAYNE KERR

The Wayne Kerr RA200/ADS1is
undoubtedly unigue. It gives fast,
accurate frequency response
measurements for any audio system -
displaying up to five different curves
as gain/frequency plots on atong-
persistance CRT. The basic unit, the
RAZ200, performs all the detector and
sweep functions, requires no
synchronisation, and will adjust
automatically to the incoming frequency.

Four Channel Digital Store

The matching display store, the
ADS1,is afully compatible digital storage
unit powered by the RA200, and can
give continual updating of each curve
stored to ensure fast, precise readouts.

Itincorporates rechargeable batteries to
permit stored data to be retained for up to
two weeks when the unit is switched off.

The RA200/ADS1

This complete unit provides facilities
for displaying the difference between
any two stored curves, or comparison of
any new input with a stored reference
curve. Minor variations from a desired
characteristic can be readily amplified,
and departures from alinear response
clearly shown as deviations froma
straightline by use of the store ‘invert:
Slow-acting pen recorders can also be
driven by the unit.

For more details fill in the coupon or
contact your nearest distributor:

Tekelec-Airtronic. Cite des Bruyeres.

Rue Carle-Vernet. 92310 Sevres.

Paris. France, Tel 027 75 35.

Keithley Instruments GmbH,
Heiglhofstrasse 5. 8000 Munchen 70.
West Germany. Tel: (089) 7144065.

G & P Electronics AG. Bernerstrasse-Nord
182, Ch-8064 Zurich. Switzerland.

Tel: (01) 643231.

C N Rood BV. PO Box 42. 11-13 Cort van
der Lidenstraat, Rijswijk ZH 2109. Holand
Tel: {70)99 63 60.

Unitronics SA, Torre de Madrid, Princesa 1.
Piso 12 Oficina 9. Madrid 8, Spain.

Tet: 242 5204.

Scandia Metric AB. Fack 171 19, Soina 1.
Banvaktsvagen 20. Sweden.

Tel: (08) 820410

Please send me further
information on the Wayne Kerr
’ RA200/ADS1.

Wayne Kerr

Name
Company
Address

Wilmot Breeden Electronics Lirr_1ited

442 Bath Road, Slough, Berkshire SL1 6BB England

Tel: N '

WW 096 FOR FURTHER DETAILS
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RC625
with superior
audio quality

Nothing wearies a radiotelephone user
more than listening to a 'squawk box.
Marconi Communication Systems Model
RC625 gives you speech quality
you can listen to all day.
Compact, lightweight, FM radio-
telephone with 10-channel capability.
Outstanding reliability, with extended
life and built-in ease of servicing.
Built to withstand agricultural and
industrial use and hostile environments —
vibration, heat, cold and dirt.
Quick and easy to install.
Full range of ancillary equipment
% and facilities available.

Ask for details of Model RC625
and of the full range of radiotelephones.
Please direct U.K. enquiries to
Mr A. E. Robinson: overseas enquiries
to Mr P. Metheringham.

Marconi Communication Systems Limited

Mobile Radio Division

Marrable House, Great Baddow,
Chelmsford, Essex CM2 7QW, England
Telephone: Chelmsford (0245) 73331 Telex: 99201 |

A GEC—Marconi Electronics Company

WW-—068 FOR FURTHER DETAIS
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® Easiest and quickest way of punching holes in sheet
metal (up to 1.625mm mild steel)
& Q-MAX stands for quality and reliability
» Holes are punched cleanly and no filing is necessary
a Continuous even load during punching
No jagged edges. Burr freehole
» Specially heat treated to maintain keen cutting edge
s Used for years all over the world
a Simple operation, saving time and energy

57 METRIC & LINEAR SIZES

SHEET METAL PUNCHES

(R)
Q-Max (Electronics) Ltd

40-41 Furnival Street
London EC4A 1JQ
Telephone: 01-242 7400

WW—067 FOR FURTHER DETAILS
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New from

Thomson-CSF

the chip that converts
any TV setinto a
low cost microprocessor
interface display unit

features:

@ Low price - available as chip or display card

@ Uses standard parts
@ Full cursor control

® Multi-page capability
@ Line erase

@ Single 5V supply

@ TTL/LS! compatible

@ 16 lines, 64 characters

@ Text scroll

Write or phone for full technical data

7\

@
THOMSON-CSF

625 line TV set or monitor

UHF
Modulator

DISPLAY
CARD
incorporating SFF 96364

P.O.

Encoded or
Acoustic

Keyboard Modem
(RS 232)

f telephone
lines

21

Thomson-CSF Components and Materials Ltd., Ringway House, Bell Road, Daneshill, Basingstoke RG24 0QG Telephone: 0256 29155

Available from these Thomson-CSF distributors:Barlec Ltd., 219 London Road. East Grinstead. Sussex. (0342 24383). Lock Distribution, Neviile Street.
Middleton Road. Oldham Lancs OL9 6LP. (061 652 0431) A. Marshalt (London) Ltd., 42 Cricklewood Broadway. London NW2. (01-452 0161) Omni Components Ltd.,
59 Vastern Road. Reading. Berks. (0734 594834) Phoenix Electronics (Portsmouth) Ltd., 139-141 Havant Road. Drayton. Portsmouth. Hants. (070 18 73441).
Semiconductor Specialists (UK) Ltd., Premier tHouse. Farrfield Road. Yiewsley. West Drayton. Middx (08954 46415) Spenco Electronics (Phoenix) Ltd., Kelvin Industrial
Estate. East Kilbride. Scotland (035 52 36311) Woolley Components Ltd., Tudor Road. Broadheath. Altrincham. Cheshire (061 941 1911).
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THE JAMVIES
SCOTT
INDUSTRIAL

MACEOULINS
RANGE OF
EQUIPNENT

The James Scott range of Microwave equipment offers
industrial users a greater choice of alternative systems in
robust, industrial, cast aluminium housings, for a wide
variety of applications.

The range is made up of standard sub-assemblies which
can be permutated to suit mduwdual application
requirements. Here

are some suggested

applications for i

these units.

TRAIN
CONTROL
SYSTEMS

PROCESS
CONTROL
SYSTEMS

SAFETY BARRIERS INDUSTRIAL
INTRUDER VEHICLE LAV

ALARMS SENSING SYSTEMS
SYSTEMS

HILOMAST
SYSTEMS

PROXIMITY

PNEUMATIC
TELESCOPIC
MASTS

SMALL
OBJECT
COUNTERS

Pneumatic and winch operated telescopic masts and
towers. Vehicle, field and wall mountings available. Many
standard models ex-stock.

POSITIONING
PRESENCE/ SYSTEMS

DETECTORS

VIBRATION
SENSING
CONTROLLERS SYSTEMS

DOOR
OPENING
SYSTEMS

Ptease write or telephone
for turther information and
technical literature to

“HILOMAST LfMITED
THE STREET: HEYBdeE MALDON
ESSEX CMO:7NB - ENGLAND
Tel. MALDON 10621} 56480

.tilectrnmc Engmeering] ltd

CARNTYNE INDUSTRIAL ESTATE *; H
+“GLASGOW -G32 6AB Te&Od‘l -178 4206 Telex 778288‘
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seen fromthe
professional
angle

POWER
AMPLIFIER
CP2-15/20

Each CP2-15/20 contains two identical amplifiers, each of which
can give 20 Watts rms into 4 Ohms (15W into 8 Ohms) Altern-
atively the module may be connected to give 40 Watts intc 8
Ohms. Protection 1s provided against short and open circuit loads,
reverse supply connection {(as all Magnum Modules) and thermal
overload. Transient performance 1s virtually unaffected by loading
and free from overshoot and TIM distortion. THD is typically
0.03% @ 1 kHz. All this adds up to a versatile and robust amplifier
of extremely ‘clean’ and ‘'musical’ performance

CP2-15/20 £14.46 inc. (uk)

Also Available: Pre-Amplifiers, Peak Programme Monitors | - -
Filters, Stereo | Width Control. C /Expand th 201 th
Alcti/reSCrot:;f\?ersr,ngg\?veréutppliec;?tlzmc:erco?\rr?tfcrt?c?rsmogcB:,p;lTlsZrll e- Is Some Ing
pots, switches, etc I
- 0 Lid quite personal...
AGNUM AULIO .

DEPT W2, 13 HAZELBURY CRESCENT

LUTON, BEDS. LU1 1DF The M 201 Hypercardioid moving coil
TEL: 0582 28887 microphone is designed for recording or
SEND LAKGE SiAEROR DETAILS broadcasting. The M 201 offers excellent
. $eparation characteristics in extreme
WW—037 FOR FURTHER DETAILS accoustical conditions.

Specifications:

Frequency Response: 40-18000 Hz.
Output Level at 1 kHz: 0,14 mV/y bar
‘e 56 dbm (0 dbm 2 1 mwW/10
dynes/cm?2). EIA Sensitivity Rating:
-149 dbm. Hum Pickup Level:

5 1 V/5 I Tesla (50 Hz). Polar Pattern:
Hypercardioid. Output Impedance:
200 Q. Load Impedance: > 1000 &.
Connections: M 201 N (C) = Cannon
XLR-3-50 T or Switchcraft: 2+3 =
200 2,, 1 = ground. M 201 N = 3-pin
DIN plug T 3262: 1+3 = 200 Q .

2 = ground. M 201 N {6) = 6 pin
Tuchel.

Dimensions: length 6", shaft @ 0,95".
Weight: 8,60 oz.

Our new 1978 cataloque hists o whole range of

plastic boxes to house all your projects  And
we've ot cocut boards, aceessones, module
systems, and metal cases cverytinng you need
1o qive vour equipment the: guality you demand

Send 2b5p to cover post and packing, and the

catalogue's yours : [ﬂ
A

VERO ELECTRONICS LTD. RETAIL DEPT.

Industrial Estate, Chandiers Ford, Hants. SO5 3ZR BEYER DYNAMIC (GB) LIMITED
k Telephone Chandlers Ford (04215) 2956 /

1 Clair Road, Haywards Heath, Sussex.

Tel:Haywards Heath 51003
WW—009 FOR FURTHER DETAILS WW—044 FOR FURTHER DETAILS
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Pye Electro-Devices’ Series 951 coaxial
relay is designed for high speed switching of
signals up to 450 MHz. It can be used to advantage
in applications requiring exceptionally low
inter-contact capacttance.

Multi-position clamps enable UR43 type
coaxial cables to be connected directly to the
relay body. Connection is simple and effictent
And there's no need for coaxial plugs and
sockets. Consequently the relay is extremely
compact, and weighs less than 100g.

The contacts are rated
at 1A or 50W maximum,
and coils are available for
operation at upto 100V d.c

| N Pye Electro-Devices Ltd.
‘ﬁ r’ Controls Division, Exning Road. Newmarket, Suffolk CB8 0AX

Tel Newmarket (0638) 5161 Telex 81245

WW-—011 FOR FURTHER DETAILS
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| INSIST ON

VERSATOWER

BY PROFESSIONALS—
FOR PROFESSIONALS

Designed for Wind Speeds from 85
m.p.h.to 117 m.p.h., conforming
with CP3 Chapter V, part [l

First in the field with a fully
interchangeable (versatile)
telescopic, tilt over, tower system.
Acclaimed as the world leader in the
field of communications and
lighting, both static and mobile.

Since the launching of the
Versatower system early in 1968
we have operated a continuous
development and applications
programme. Consequently from
inception right through to the
present day, detail design, materials
used and production techniques
employed are continually updated.
This coupled with our quality
assurance scheme ensures that we
maintain the leader position we
enjoy today.

With many thousands of satisfied
users throughout the world,
coupled with our no nonsense
guarantee and immediate spares
availability, it makes little sense to
settle for an alternative product.

STRUMVECH

VERSAIOVVER
SYSTEMY &

WW — 058 FOR FURTHER DETAILS
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A. D. BAYLISS & SON LTD.
gBehind this name
there’s a iot of
real POWER!

Ilustrated right is a TITAN DRILL

Mounted in a multi-purpose stand This drill is a powerful 100l iunning on 12v DC at approx
9000 rpm with a torque of 350 grm ¢m Chuck capacity 3 00 m/'m

P

%

3

The multi-purpose stand 1s robustly constiucted of steel and aluminium The base and bracket are
fiushed 1n hammer blue
Also available for use in the stand s the RELIANT DRILL which 1s a smaller version of the Titan
Approx speed 9000 rpm, 12v DC. torque 35 grm ¢m Capacity 24 m/m
TITAN DRILL & STAND £21.45
+ 8% VAT = £23.17 + £1 P&P
TITAN DRILL ONLY £9.79 + 8% VAT = £10.57 + 35p P&P
RELIANT DRILL & STAND £18.44
+ 8% VAT = £19.92 + €1 P&P
RELIANT DRILL ONLY £6.34 + 8% VAT = £6.85 + 35p P&P
TITAN MINI DRILL KIT £16.25
Drill Plus 20 Tools + 8% VAT = £17 55 + 50p P&P
RELIANT MINI DRILL KIT £13.20
Drill Pius 20 Tools + 8% VAT = £14 26 + 50p P&P
TRANSFORMER UNIT £9.40 {

+ 8% VAT = £10.15 + 75p P&P

These are examples of the extensive range of power tools designed to meet the needs of
development engineers laboratory workers, model makers and others requiring small precision
production ads

To back up the power tools Expo offer a comprehensive selection of Drills, Grinding Points and
other tools

SEND STAMP for full details to main distributors

A. D. BAYLISS & SON LTD., Pfera Works, Redmarley, Glos. GL19 3JU

Stockists Richards Electric, Gloucester; Hoopers of Ledbury: Hobbs of Ledbury; D&D Models, Hereford: Bertella. Gloucester. J. Power Services & Co. Ltd., Worcester

WW —014 FOR FURTHER DETAILS

VHF/UHF
HEAD END
AMPLIFIER

(CM 7013)

* Very high output
* Cost effective design
Gain  UHF 37dB VHF 33dB ;
Output UHF 1000mV (60dBmV) [

VHF 708mV (57dBmV) §

(AUHFTV 4+ 2VHF TV + FM) 8

)
R
]

PRE-AMPLIFIER
CP-P1

Shown here mounted with its associated components (and the
CP-TM1 Peak Programme Monitor) on the CP-MPC1 intercon-
nection board; the CP-P1 is a complete stereo pre-amplifier and
tone control module. Performance features >70 db S/N ratio and
=>30db overload margin {both ref 3 mV) and distortion of 0.02%
The internal R 1.A A feedback compensation around the low-level
pre-amp may be replaced with external networks and the tone
control circuits can be programmed to give different turnover
frequencies if required (including separate bass and treble ‘defeat’
facilities).

CP-P1 £14.96 ic (U.K))

Also Available: Power Amplifiers, Filters, Stereo Image Width
Control, Compressor/Expander, Active Crossovers, Power Sup-
plies plus all pots, switches, etc.

CM 7013 is a split-band high level amplifier with its own
stabilised power supply. The high level launch capability is
ideally suited to medium sized MATV networks but the
CM 7013 s especially valuable as a distribution amplifier
in larger systems.

MAGHIUM AUDIO Lid.

DEPT W3, 13 HAZELBURY CRESCENT
LUTON, BEDS. LU1 1DF
TEL: 0582 28887

SEND LARGE S.A.E. FOR DETAILS

Labgear Limited Abbey Walk

Lab ea Cambridge CB1 2RQ England
| Telephone: 0223 66521 (7 lines) Teiex: 81105 LAB i

Teleyrams: Labgear, Cambridge

\ ) = RTHER DETAILS
WW—008 FOR FURTHER DETAILS WWwW—038 FOR FU

Wwww americanradiohistorv com


www.americanradiohistory.com

26

WIRELESS WORLD, JUNE 1978

WHY SETTLE FOR LESS—
THAN A 6800 SYSTEM

MEMORY— INTERFACE—

All static memory with selected 2102 IC’s al- Serial control interface connects to any RS-232, or
lows processor to run at its maximum 20 Ma. TTY control terminal. Connectors pro-
speed at all times. No refresh system is vided for expansion of up to eight interfaces.
needed and no time is lost in me- Unique programmable interface circuits
mory refresh cycles. Each board ) allow you to match the interface to al-
holds 4,096 words of this ﬁfﬂ most any possible combination of

proven reliable and trouble —_— o
free memory. Cost— R
only £80.00 for
each full 4K
memory.

PROCESSOR—

“"Motorola” M6800 processotr
with l\/likbug® ROM operating
system. Automatic reset and load
ing, plus full compatability with
Motorola evaluation set software. Crystal
controlled oscillator provides the clock signal
for the processor and is divided down by the
MC14411 to provide the various Baud rate outputs

polarity and control signal ar-
rangements. Baud rate selec-
tion can be made on each
individual interface. All
this at a sensible cost

of only£30.00for
either serial, or
parallel type

POWER
~ SUPPLY—

Heavy duty 10.0 Amp power
supply capable of powering a
fully expanded system of memory

and nterface boards. Note 25 Amp

for the interface circuits. Full buffering on all data rectifier bridge and 91,000 mfd computer
and address busses insures ‘glitch’’ free operation with grade filter capacitor.

full expansion of memory and interfaces.

DOCUMENTATION—

Probably the most extensive and complete set of data available for any
microprocessor system is supplied with our 6800 computer. This includes
the Motorola programming manual, our own very complete assembly in-
structions, plus a notebook full of information that we have compiled on
the system hardware and programming. This includes diagnostic programs,

sample programs and even a Tic Tac Toe listing.
PRICE EFFECTIVE 1st OCTOBER, 1977

| and software.

P LA m

wam 6000 77T -
_._—-“/'—“-——_.

|
|
| Name . ...........
|
|

.\Ii/ebu,é‘® is a registered lrademark of
Motorola Inc.

Suil 5500

Computer System
with serial interface and 4,096 words
of memory. . .. ... ... ... £275.00

| Please send me details of your full range of computer equipment

Southwest Technical Products Co.

Prices quoted do not
include VAT

|
|
| Unit 12, Tresham Rd.,
|
|

Orton Southgate, Peterborough

WW—075 FOR FURTHER DETAILS
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Test Equipment

Here's a brand new multimeter from Eagle: ‘

100,000 opv, 3-colour scale anti-parallax
mirror, taut band movement, electronic
protection, reversible polarity, 15 amps |
AC range. Complete with real leather
carrying case, shoulderstrap and probes.
And all that for a retail list price of
_ under £47.00!
I ——_1 Butthat's not all —we've
: ; got a range of other
meters to cover every
possible need of the
electrical or
electronic engineer
from about £6.50
upwards. Send the
coupon now for the
complete catalogue

Please send me your catalogue with full details of all your test equipment.

I Name
I Address

Eagle International, Precision Centre, Heather Park Drive,
Wembley HAO 1SU Middlesex Tel: (01)-902 8832

L - D D GED EED S EED S
WW—022 FOR FURTHER DETAILS
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Cambridge Learning Enterprises

SUMMER OFFER until 1st. August 1978

Just send this token with your order for a 10% discount
which entitles you to books at the following prices
Digital Computer Logic & Electronics £4.95
Design of Digital Systems £8.10
Combined set £11.70
Algorithm Writer's Guide £3.06

Join the Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,
television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course meas-
ures 113% " x 8% and contains 60 pages packed with
information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra,
to memories, counters and simple arithmetic circuits, and on
to a complete understanding of the design and operation of

calculators and computers.

Design of Digital Systems
plus £1 packing and

surface post anywhere

in the world.

Overseas customers should
send a bank draft in
sterling drawn on

a London bank.

Payment by credit cards
accepted.

]

Also available — a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics

£4.60

plus 90p P.&P.

In 4 volumes

1. Basic Computer Logic
2. Logical Circuit Elements
3. Designing Circuits to

Carry Out Logical Func-
tions.
4. Flipflops and Registers

Offer Order both courses for
the bargain price £12 plus
£1 P&P.

A saving of £1.50.

Designer These courses were wrtten so that you could
teach yourself the theory and application of
Manager digntal togie Learming by self instruc tion has the
EnthUSiast advantages of being quicker and more thorough
- a than ctassroom leaming You work at your own
SC|ent|St speed and must vesponiji by answering :LJUS(]OﬂS
Engineer on each new piece of information before
proceeding to the next
Student
FLOW CHARTS & ALGORITHMS — The Algorithm
Writer's Guide — Construction, content, form, use,
layout of algorithms and flow charts. Vital
for computing, training, wail charts, etc. £2.95
Size A5, 130 pages. plus 45p P.&P.

Guarantee — If you are not entirely satisfied your money will
be refunded.
CAMBRIDGE LEARNING ENTERPRISES, Unit 3 Freepost RIVERMILL LODGE ST IVES
HUNTINGDON CAMBS PE17 4BR, ENGLAND TELEPHONE ST [VES (0480) 67446
PROPRIETORS DRAYRIDGE LTD REG OFFICE RIVERMILL LODGE. ST IVES Giro Ac
No 278 9815 REGD IN ENGLAND NO 1328762
r—_—__—_—__—_—_——
Cambridge Learming Enterprises, Unit 3 Freepost -1
Rivermill Lodge. St Ives, Huntingdon, Cambs PE17 4BR Enaland

I Please send me the following books

I sets Digital Computer Logic & Electronics @ €5 50 p&p included
sets Design of Digital Systems @ £9 00 p&p included

Combined sets @ £13 00 p&p included

The Algorithm Writer s Guide @ £3 40 p&p included

I Name

| enclose a cheque/ PO payable to Cambridge Learning Enterpnses

for £

Piease charge my "Access. Barclaycard/ Visa/Eurocard, Mastercharge/
Interbank account number

I
I
I
|
Address |
I
I
I
I

Signature ‘delete as appropriate
Teiephone orders from credit holders accepted on 0480-67446 (Ansafone)
QOverseas customers should send a bank draft in sterling drawn on a London Bank

l_ WWe
D G — —— e v — — —— — — — ——— -
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HAND TOOLS

for lead forming

WH/3 CUTS AND FORMS LEADS;
COMPLETELY ADJUSTABLE DIES.

USN
amm——

WIRELESS WORLD. JUNE 1978

Select a standard

POTENTIOMETER
from ITT

-of course

We make an extremely wide range of standard types, all
available atlow costand on fast delivery. Based on years of
experience in manufacturing potentiometers of all types, each
of the units meets ITT s high standards of design and
manufacture.

For performance and quality at low cost we have a wide
selection of hot-moulded-carbon units available in three styles
— panel mounted, preset and edge controlled.

For greater stability, iower TCR, better power handling and
lower noise, choose our 1W cermet presets

To meet your special requirements, we have a
custom-design facility. Find out more about
ITT potentiometers for yourself — just
contact:

ITT Components Group Europe

RESISTOR DIVISION,
South Denes, Great Yarmouth, Norfolk NR30 3PX
Tel: 049356122 Telex: 97421

comprens L L.

WW—020 FOR FURTHER DETAILS
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PR/t FORMS LEADS BY SQUEEZINQ
THE HANDLES. ADJUSTABLE

AND ACCURATE.

AND BENDS THEM OVER AT 90° — —

TP/2A CROPS COMPONENT LEGS
IN ONE OPERATION.

L gmn!

€RASER INTERNATIONAL LIMITED  wors owison | |

3 HAMPTON COURT PARADE Tetephone Q17979 8141 |
EAST MOLESEY  SURREY ENGLAND Totex No 928698

MEADQUARTERS — SYRACUSE. NEW YORK

WW-—079 FOR FURTHER DETAILS

HARMSWORTH
070-681 2601

POWER DIODES & THYRISTORS

RECTIFIER STACK ASSEMBLIES
SEMICONDUCTOR FUSES

@ Westcode Semiconductors %

International Rectifier
B BC British Brown Boveri B BC
)

Express delivery by our own transport or Securicor

HARMSWORTH, TOWNLEY & CO. LIMITED
HAREHILL TODMORDEN LANCS OL145JY
PHONE: TODMORDEN 2601 & 5246
TELEX: 635091 Attn. HARMSWORTH

WWW americanradiohistorv com
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The B424 is an easy-to-operate
component meter, providing accurate
measurements over an extremely
wide range for under £600.

For every type of component:
capacitor, resistor or inductor, the
liquid crystal display shows the value
in full. The decimal pointis shown in
position and the numerical readout is
foliowed directly by the appropriate
symbol for each range. No multiplying
or scaling factors are ever needed,
eliminating a prime source of
operator error.

The meter automatically selects
the test signal level and frequency, so
that the operator doesn’thave to
calculate and reset for each type of
measurement. The range finder will
indicate on the display when a higher

B424/CA4 New Simplicity in LCR Measurements

Tekelec-Airtronic. Cite des Bruyeres.

Rue Carle-Vernet, 92310 Sevres,

Paris, France, Tel. 027 75 35

Keithley Instruments GmbH. Heiglhofstrasse 5.
8000 Munchen 70. West Germany.

Tel (089) 7144065

G & P Electronics AG, Bernerstrasse-Nord 182,
Ch-8064 Zurich. Switzerland, Tel (01) 643231
C N Rood BV, PO Box 42.

11-13 Cort van der Lindenstraat,

Rijswijk ZH 2109, Hotland. Tel: (70) 99 63 60
Unitronics SA. Torre de Madrid Princesa 1.

Piso 12 Oficina 9, Madrid 8. Spain. Tel 242 5204
Scandia Metric AB, Fack 17119, Solna 1.
Banvaktsvagen 20. Sweden. Tel (08) 820410

29

Instant
LCR Answ

or lower range
@  oy|d give a more precise readout.

In addition to the basic meter, a
component jig, the CA4, is now
available for rapid connection of
components with axial, radial or pre-
formed leads. The CA4 has built-in
limits circuits for an automatic
indication of 'Low, ‘Pass’ or ‘High'as
each component is connected. Settirig
of the limits takes only a few seconds,
no external equipment or standards |
being necessary.

These features, combined with the
0.25% accuracy over the wide
measurement range, make the o
equipment equally valuable in Goods
Inwards sections or design laboratories.
1~ For more details fill in the coupon or:

contact your nearest distributor: i

..withthe
right contacts

.

Please send me details of the Wayne Kerr B424/CA4
Name

Company

Address

Tel:

Wilmot Breeden Electronics Limited

V}L Wayne Kerr 442 Bath Road, Slough, Berkshire SL1 6BB

England

WW/6/78
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FREQUENCY FREQUENCY FREQUENCY
COUNTERS STANDARDS : GENERATORS

s empnng

1/10Hz 1o 1.2GHz CRYSTASI; L,’I\(‘tHZSWOK% 10KHz DISTORTION 03%
ability 5 parts ! Amplitude Stability
Sy 0l OFF/AIR 10 MHz, 1 MHz, 1 part 10° 01%
Stability 5 parts 10 10Hz 10 100kHz
-
301M 32MHz 5 Digit  £98 4014 32MHz 6 Digit £138
501 32MHz 8 Digit £192 T01A 80MHz 8 Digit £210
8018/M 250MHz 8 Digit £280 801M 520MHz 8 Digit £395
¥ . e Memory versions available if not suf- 1001M 1.26Hz 8 Digit £670
E -;:-_f_":.’:-:ww""r tixed M £30 extra Start/Stop versions plus £18
Type 101 1MHz, 100KHz, 10KHz Crystal Standard £98
FREQUENCY COUNTER Tgpe 103 0ff/Air Standard £98 LOW FREQUENCY
TYPEBO1 8 Type 203 Low Frequency Generator £78 GENERATOR TYPE 203

R.C.S. ELECTRONICS, 6 WOLSLEY ROAD, ASHFORD, MIDDX. ASHFORD 53661

SUPPLIERS TO: Ministry of Defence, G.P.O., B.B. C., Government Depts., Crystal
Manufacturers and Electronic Laboratonet world-wide

WW—029 FOR FURTHER DETAILS

_ 56A Fortis Green Road

""gg Muswell Hill London N10 3HN
. Telephone 01-883 3705
o SUPERSAVER

SEVEN SEGMENT DISPLAYS

4000 18w 4 584 7432 524 ;' 555 Timer
PG W S-S F WS B 1 \G T EMITTING DIODES * *
4002 8% 4 86w 7447 599
4006  1.09w 4 KN 448 85w 9.125" (inc. clip) 1+ 10+ 100+ for -
400 19w 4 1.16% ;1?1 .;6\' TIL209 Red 15p% 13p* 1tpw *
4009 .62 4 22w 470 27« TiL212 Yellow (H.B } 27p% 22pw 17pw *
4010 B2% 4 22« 7472 22% TIL216 Red (H B ) 27ps 22p% 17pwx 28p eaCh *
4(0)1; .ﬂ‘!' j .52- ;g;g g;: TIL232 Green (H B ) 27p* 22p* 17pw
401 214 22% a 0.2 (inc. ctip)
| 4013 53 a 22% 7475 A0% TIL220 Red 15p% 13pe 11pa s OUIR NEW A4 E.C. BOOKLEY
| 4014  1.00» 4510 1.24+ 7476 30w TIL224 Yellow (H B ) 30p* 26pe 20pw upplied FREE with orders of any
401% 87 4511 1.54% 7485 76w TIL228 Red (H.8 I0pw 26pw 20p* I C's worth £4 00 or more. Contains
4016 (13- : - ;jg; 2:21;: TIL234 Green {H B 30pe 26p% 20pw Circuits. pin connections & Data
4017 K72 (H B+ ~High Brghtness 35p inc. P&P if sold al
4018 97w 7490 38w LITRONIY ANl Rog n d alone)
4019 58% 7455 a1 DL70Y Com A 0 30" +1 172 »
402( 1.08+ 7400 164 B DL704 Com C 0 30" R/H dec pi 1.72% DL707 Com A 0 30" L/H dec pt 1.72% T :
4021 974 7401 16w 74107 27w DL721 Com AQ 51" R/ H Dou di 3.04%  DU707R Com.A 0.30" R, Hdac pt 1724 LINEAR 1.C.s AUDIOI.C.s
1022 BOw 7402 16w 74121 27w DL746 Com A 630" 243 OL727 Com AQ 51" R 'H Dou gt 3.04% MC1352p
| 2023 19 4 16% 74123 49w DL747 Com A B30" L/ Hdec pt 243« DL750Com C 630" L Hdec pt 243« €135 SN7653N2 .55
4024 78« 7404 ATw 74144 .65% MONSANTO Groen Yellow TDA1352 1.20 SN76552N .65
4025 19w 108 194« 74145 65w MANS51 Com A 0 30" R/ H dec pt 2.34%  MANB! Com A0 30" R /Hdec pt 2.34% MC,‘3Z73”, SN7666ON .65
4026  1.76% 410 RIS 74151 49= MAN52 Com A 0 30" L H dec pt 2.38%  MANB2Com A0 30 L Hdec pt 2.34% LAY = 7 150 SN76666N  1.00
40 58 413 274 74154 .BS» MAN53 Com A 0 30" + 1 2.34%  MANB3Com A 030"+ 1 2.34¢ R ik TAA263 2.50
4028 B7w 420 6w 74174 72 MANS4 Com € 0 30 R/H dec pt 2.34%  MANBA4 Com C 0 30" R/H dec pt 2.34» Mer3sop -00 TAA320A 75
4029 118w 7427 28w 74192 86w Red ° Orange mci3sie - 1.00 TAA3S0A  2.70
4040  1.08% 430 16w 419 864 MAN71 Com A 0 30 R “H dec. pt 1.52%  MAN3610Com AQ3DR Hdec pt 217 ""U357P, TAA570 2.50
4042 83w 441 56 4196 97w MAN72 Com A 0 30" L H dec pt 1.52%  MAN3620 Com A 0 30" { /H dec 217w 20N C Y0 TBAT205  1.00
. MAN73 Com A 0 30" 1.52«  MAN3630 Com A0 30"+ 1 217+ "R'A‘E}%gz i 784231 1.00
You can combine C-MOS & TTL for MAN74 Com C 0 30" R’ H dec pt 1.524  MAN3640Com CO 30" R 'Hde: pr 217+ G 2.50 18A5200  2.00
XCITON MC1495L 4.90 TBAS30Q 2.00
quantity discounts. XAN362C A RO 30" L. Hdec pt 1.81%  XANG62CA RO 60" L/Hdec pt 203« mfgggg& 1es Ig:gggg 2700
XAN352 CA GO 30" L/H dec. pt 2.21%  XAN652CA GO BO" L/H dec pt 243 NETO oy M &
25 plus less 5%, 100 plus less 10%. XANB2C A ¥ 030"L Hdec pt 2.43% . XANB82CA Y 0.60" t/Hdec pt 2,03« NEER e réﬁ7géo ;og
R S . . 28+ TBABOC 1.00
. iy 90w TBAB10S 1.10
I.C. SOCKETS. | 2 DIO|.C.s 440%«  TBAB20 110
NES61 'BA90 2.00
wA748(14pinDIL) .60 CA3089/TDA 1200 2.30 M372N 1.7 NE562 T 9,7300 169
8 pin 0ps  16pn  14px  28pn 30pw WA748 (TO99 ‘68 CA3090Q 125 LM373N 2.99 NE565 TCA740 469
14 pin 12p« 24 pin 26p*x 40 pin 40pw wA753 (8 pin DIL) 1.9% CA3123E/LM1820 1 50 LM377N 1.95 NES66 TCA940 1.78
| 100 1.000 £3.78% AY-1.0212 6.50 CA3097E 115 LM38ON-8 1.00 NESG7 TDA2020 3.50
C B 1Emg AY.1.5057 1,65 €A31308 99 (M 380N 99 SLa1aa Wriss e
. e C e AY.5.1224A 3.39% CA31408 .99 LM381N 1.75 SL4154 UAA180 2754
/.8 D10 C.s. AY.5.3507 5.89% CA3160S 1.60 (M382N 1.35 L440A INAT4 110
LINEAR (A AUD] T AY-5.4007 7.99% CA3600E 1.75 LM3900N 65 SN54G1N ZN4T7E 168
D T 1.00 wA711 (14 pin DIL CA3045 1.50 LM301AN (8 pin) .40 £M3905N 1.50« N75492N ZNA23T 1.08w
8 pin BIL) .41 wA711/T099 CA3046 .89 LM301AT (TO99) .50 LM3809N 70 SN76001N ZNA424E 1.3%
WAT09 (14 pin D) 41 WA741 (8 pin DIL) CA3053 85 LM308N (8 pin) .90 MC1303 LM1303N  1.10 “N76003N 2. INa25E 178
| kA709 (TC .50 wA741 (14 pin DIL) CA3075 2.00 LM308T (8 pn 140 MC1310P 180 SN76013N . ZN1034E 2.03.
| wA7098pinOILy . wA741(TO99) p CA5080 .80 LM339N 1.00 MC1312p 2.15 N76023N J ZN1040E 8.43
WA710 (14 pin DIL) . wAB47 (14 0inDIL) . CA3081 1.50 LM370N 2.7% MC1314P 350 SN76033N d ZNAT16E 6.75%
wA710 (TO99} d uAT748 (8 pin OIL) ‘ CA3082 1.50 LM371 1.75 MC1315P 6.10 SN76544N

m;;lage and Packmg 25p
Items followed by a ®include V.A.T. @ 8% ail others include 12.5%, ALWAYS PLEASED TO SEE PERSONAL | CALLERS
TRADE AND EXPORT CUSTOMERS MOST WELCOME. Overseas Customers deduct, 2 /27 fromsitems marked with a % 179 from others

oo £22 FreeNEain

SQLDERING EOUIPMENT

1978 32 pA

COLOUR CATAI.OGUE
RING NOW 01-622-0291/3

OR SEND TO

ADCOLA PRODUCTS LTD.

GAUDEN ROAD LONDON Swa4 6LH

opy S
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HIGH POWER DC-COUPLED AMPLIFIER

P UP TO 500 WATTS RMS FROM ONE CHANNEL
DC-COUPLED THROUGHOUT

OPERATES INTO LOADS AS LOW AS 1 OHM
FULLY PROTECTED AGAINST SHORT CCT,

N % 3 YEAR WARRANTY ON PARTS AND LABOUR

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in
industrial. and Research applications in this country. it is DC-coupled throughout so providing a power
bandwidth from DC to over 20.000Hz.The ability of the DC300A to operate without fuss into totally
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex
waveforms has established the DC300A as the world’s leading power ampilifier. Each of the two channels
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to
DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration
of this fine equipment please let us know.

(2] - v

* % %

Power Bandwidth DC 20kHz « 150 watts + 1db Odb Slewing Rate 8 volts per microsecond

Power at clip point (1 chan} 500 watts rms into 2.5 ohms Load impedance 1 ohm 10 infinity

Phase Response 0 15 DC to 20kHz. 1 watt 802 Input sensitivity 75 V for 150 watts into 8§
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

intermod. Distortion Below 0.05% Q O1 watt to 150 watts Protection Short mismatch & open cct protection
Damping Factor Greater than 200 DC to 1kHz at 82 Power supply 120-256V. 50-400Hz

Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19° Rackmount, 7° High. 93" Deep
Other models in the range: D60 -— 60 watts per channel D150A — 150 watts per channel

Other models available from 100 watts to 3000 watts

MAGINNES LABORATORIES LTD. | HACHAES Fiauc

Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 L g A A P S

WW—036 FOR FURTHER DETAILS

Well, young man, how do we know these diodes

are the most suitable? |s"'1p°|”ib!e! How? _ . ) So what else have you done today?
That's easy, sir, | selected them from 11,000 imple, sir, | spent 6 mins. using the Electronics (For information on the easy way, contact us at
others. Components Databank at a cost of S8. the address below)

European Space AgencyAgence Spatiale Européenne ESRIN ViaGalileoGalllel 00044FRASCATI ltaly

Tel 422401-Telex 61637 ESRINROM

WW —086 FOR FURTHER DETAILS
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| repair

¥ ANALYSERS

AIRMEC 248 Wave Analyser 5-300MHz £125

DAWE 1471 Vanable Filter £65

MARCONI O A 10944 /S Spectrum Analyser Freq 100MHz-30KHz £350

MUIRHEAD D-6639-A Frequency Analyser 30Hz—38KH1 6 Ranges £85

ATTENUATORS

S.T C 74600 Attenuators 0-9dB & 0-S0dB £25

BRIDGES

Evershed & Vignole Bridge Megger £35
B General fladio 1432-M Decade Resistance Box 5 Decade £60

Marcom TF.868B Universal Bridge £195

Wayne Kerr BBO1B. R161 5161 Bridge with Source & Detectar £375

COUNTERS

Racal B36 Universal Counter/ Timer 6 Digit £150

i Racal 835 & 810 Universal Counter & Decade Divider DC- 1 24MHz £155
1 DIGITAL MULTIMETERS

Solartron 7040 Digrial Muiumeter 4 Digit €275

Systron Donner 7050 Digital Multimeter £55

DIGITAL VOLTMETERS

Micro Instruments 5203 Memory Volimeter £250

Solartron 140 2 Digutai Voltmeter 3 Digit €170

Soiartron A.223 Digital Voltmeter Master Seres £550

Solartron LM 1867 Digual Voltmeter 5 Digit £200

MARTIN ASSOCIATES
34, Crown Street

Reading, Berks. RG1 2SE
Tele: Reading (0734} 51074

-
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You'll do better at Martin Associates
we guarantee it!

METERS

A-Yu 405H Precision Phase Meter Freq 8Hz-500KHz £125
wrmec 210 Modulation Meter £75
Avo Precision Avomeler. Porable £145
Elhott 5999 Portable Reftecting Voitmater £50
Hewlett-Packard 41 2A DC Volt/ Ohm Meter £35
Hewteti-Packard 430C Power Mater £4s
Marcor: TF.7910 Deviation Meter Freq. Range 4MHz-1024MH; £195
Marconi TF 2342 P C.M Regenerator Tester €185
Marconi TF 2600, S Sensitive Valve Voltmeter 12 Rangos £75 4
Marcom TF 893 A F. Qutput Power Meter O-10 Watts £75
Marcon: TF 102DA R F Power Meter O-100Watts DC-250MHz £90
Marcom TF 2604 Electrc Voltmeter 20MHz-1500MHz £225
Marcom 104 1B Vacuum Tube Voltmeter £75
OSCILLOSCOPES
Solartron CD 1400 Osciiloscope DC-15MHz Qual Beam £135
Tektronix 585 & 585A Plug Ins 82 or 86 DC-BDMH:z From £450
Tektronix 545A Osciloscope with CA Plug in £350
Tektronix 655 Osciloscope Dual Beam DC-33MHz Main Frame £250
Tektronix 56 1A Oscitloscope DC- 1 OMHz £275
Tektronix ‘M Plug [n DC-20MHz 4 Channel 20mV-10V/cm £350

Tektronix Various Plug Ins & Probes avasabie
Telequipment D.53 Oscilloscopes DC-25MHz Dual Trace

POWER SUPPLY UNITS

Advance DC 302PS U O/P 5V 7A £15.00
Advance C V T's 120W & 250W From €15.00
isotope Dev. 532/A, D D-3KV From £60.00
Wier 300-1 Vanable P S U 0-25V 0-0 5A £25.00
Varracs from 8 Amp upwards From £12.50

SIGNAL SOURCES
Advance SG63F FM / AM Generator 4MHz-230MH:

£175.00

Advance J1A Signal Source 15HZ-50KHz £50.00
Advance 81A L F Signal Generator 15Hz-200KHz

£85.00

Feedback UPQ 230 Varable Phase Oscillator 1Hz-

100KHz £95.00

Heathkit 1G-18 Oscillator 1Hz- VO0KHz £50.00

Hewlet1-Packard 608A Signal Generator 10MHz-

500MHz £160.00
E-H 1321 Pulse Generator £150.00
Marconi TF 8010 1 Signal Generator 10MHz-
470MHz £285.00

Marconi 6058 Signal Generatar 7-12.5GH: £575.00
Muirhead D-890 A Oecade Oscilator £95.00

RECORDERS

Hewlett Packard 20-2AM X-Y Plotter
Hewtett Packard 70358 XY Recorder
Haoneywelt 520 XY Piotter

Honeywell Visicorder 1706 UV Recorder
Oxford Instruments 3000 Potentiometric Recorder

S E labs SE 2005 U/V Recorder 6 Channel

S E tabs. SE 2100 U/V Recorder 12 Channel
MISCELLANEOUS

E E 7285 lonisation Tester 0-10KV

Hewlett-Packard BOSC Coaxial Slotted Line 0 5-3GHz
OVENS

Grithin & Tatlock 1#t cube Oven Ambrent

100

£50

b

“ELECTRONIC
INDUSTRIAL THERMOMETER

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. Supplied with carrying case, Probe and internal 1Y%
volt standard size battery
Model ““Mini-Z 1" measures from—40° Cto + 70° C. Price £25.00
Model “Mini-Z 2" measures from—5° Cto + 105° C Price £25.00
Mode! “Mini-Z Hi** measures from + 100° C to + 500°°¢ £27.50

(VAT 8% EXTRA)

Write for turther aetans w

HARRIS ELECTRONICS (LONDON)
138 GRAY'S INN ROAD, LONDON, WC1X 8AX
(Phone 01-837 7937)

WW-—027 FOR FURTHER DETAILS

holes neat

¢

Fingertip assembly

HEYCO NYLON HOLE PLUGS
seal unwanted holes neatly,
quickly and easily. Low cost.
Rattle-free fit. 25 sizes to fit
holes from %" to 2" diameter.

Fingertip assembly

HEYCO NYLON SNAP
BUSHINGS convert sharp
edges to smooth, insulated
holes, quickly and easily. Snap
lock into panels. 56 sizes to fit
holes from %" to 3" diameter.
FREE SAMPLES

and catalogue showing our full range of bushings on request
Heyco Manufacturing Co. Ltd.
Uddens Trading Estate
Nr. Wimborne. Dorset BH21 7NL
oA Tel: Ferndown (STD: 0202) 871411/2/3

® Telegrams: HEYCOMAN Wimboine. Telex: 41408

WW-—~071 FOR FURTHER DETAILS
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It’s easy enough
checking thisend,but
whatabout the other?

~and that's where NEAL FERROGRAPH (est sets come
in. AH of the professional measuring cquipment necessary
to test and calibrate a wide range ol audio apparatus:
compactly combined, and designed 1o function with
minimum cffort.

The RTS 2.0 unique concept. Simplifics measurements
of gain, noisc. frequencey response, input sensitivity,output
powcer,distortionand the parameters relating torecording
cquipment. such as wow and flutter, crosstalik, drift and
crasure. [ts range of measurementscanbe extended even
further by the addition of the Auxiliary Test Unit ATUR.
Send today for full technical information refating to these
instruments. and other high quality products in the
combined NEAL FERROGRAPH range.

NE AL FERROGRAPH

TOTAL TAPE TECHNOLOGY

SIMONSIDE WORKS - SOUTH SHIELDS - TYNE & WEAR NE34 9NX

Tetephone SOUTH SHIELDS (0632) 566321 Telex 537227

WW—069 FOR FURTHER DETAILS

- Introducing
Quick C
vick Charge
Co:d Iessurg
Soldering
iron

e Solder heat in five
seconds

e No wires to
restrict use

° Completely

recharges in only
4 hours!

e No need for
earthing

e Capacity to solder
up to 125 joints

This new rechargeable
soldering iron from Greenwood
brings added freedom to
professional soldering. The
Quick Charge recharges so fast
that completely dead battery
cells can be brought to full
charge in about 4 hours — three
times faster than before. In its
stand the Quick Charge is, of
course, being continually
charged. A wide range of tips
and now also a P.C. Drill
-attachment make this the most
‘versatile” professional
soldering iron available.

\

ljlustrationactual size.

Greenwood Elemohics

Greeawood Electronics. Portman Road: Reading RGF INE
Telephone:; 0734-565844 Telex 848659

WW - ’6 FOR FURTHER DETAILS
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AR
from @t
3 & 3 DIGIT
LCD DMMS

Non Linear Systems, the originators of

the

DVM in 1952, introduce two low

cost LCD DMMs to their existing range

of L

ED muitimeters.

* Overioad Indication
* Autopolarity
* Fully Protected on Ohms & Current

Range
* Optional Rechargeable Cells &
Adapter
* 12 Months’ Warranty
SPECIFICATIONS
Mo - b e I'?\I‘\’;l'\j 3 NT
| mv
T n ' eading? RSN
1w
G Reading? | £0.7% Readingt 10 _;\ A, 20
= |
uA
KILC b ngt 13 104
5 lﬁ:ﬁ:‘l:
1ua ] 1
CURF Reading gt 1) ¢} &
! |
. l;ﬂ”" nver tul le readi 1.8 ]l'.‘ u“l'!l‘
Stockists
AUDIO ELECTRONICS, 301 Edgware Rod 01-724 3564
MARSHALLS, 40 Cricklewood Broadway 01-4520161
MARSHALLS, 325 Edgware Road 01-723 4242
MARSHALLS, 85 West Regent Street, Glasgow 041-332 4133
MARSHALLS, 1 Straits Parade, Bristol 0272654201

FENWICK ELECTRONICS, Maxwell Road. Glasgow

041-429 7155

HAVANT INSTRUMENTS, 20 Portsmouth Road, Horndean

596020

SEMICONDUCTOR SUPPLIES, Church Lane, Wallington

Sen

01-647 1006
or direct from UK distributors
Send Company Order or CWO
LM300 £80.50 inc. VAT P&P
LM350 £94.50 inc. VAT P&P
(Optional rechargeable cells and adaptor £8.64 inc.)

d Company Order, CWO. ACCESS or BARCLAYCARD No.

awlronics

139 High Street, Edenbridge, Kent 0732 865191

Telex 95415
Trade enquiries invited

Lab @ag‘ Cambridge CB1 2RQ England
Telephone: 0223 66521 (7 lines) Telex 81105 LAB

WIRELESS WORLD, JUNE 1978

pocket-sized

500 VIH; ,
FREQUENCY
L COUNTER |

(CM7044)

" for UHE/ VHF or CB
mobile radio

* - 2ppm accuracy
(0-0002%) V

* Overload protected he So0n,

* Built-inNi-Cad i
battery pack ?

* Exceptional value

FQEQUE
Frequency Ranges NWCQ'"B\
(Switched) L AR
(3) 10 Hz — 50 MHz =
(b) 40 MHz - 500 MHz ’

Sensitivity 4
50 MHzrange, 30 mV -
500 MHzrange, 50 mV

Display Mt i

7 digit, 7segment LED display g o
Dimensions 3 e
41"'x21"'x 11" "\ »is

(10.8x5.7x3.2cm)

Labgear Limited Abbey Watk

Telegrams: Lahgear, Cambridge

WW—018 FOR FURTHER DETAILS

(I RADFORD|
AUDIO MEASURING INSTRUMENTS

NEW ITEMS

DMS4 Distortion Measuring Set. Precision

DMS5 Distortion Measuring Set. General Purpose.

The DMS4 is a precision instrument intended for laboratory use
capable of measuring total harmonic distortion to better than 5 parts
per million (0.0005%).

The DMS5 is intended for general purpose use in the studio, test
department, or factory and can measure to 0 001% T H.D.

Both instruments cover the frequency range 10Hz-100kHz and are
semi-automatic nulling

The instruments will operate from any signal source. Nulling to zero is
automatic after the DMS has been accurately tuned to the test
frequency. The instrument will thus continually read distortion whilst
adjustments are made to equipment under test providing the test
frequency 1s not changed

EXISTING ITEMS

LDO3 Low Distortion Oscillator |
A continuously vanable frequency laboratory oscillator with a range
10Hz to 100kHz having virtually zero distortion over the audio
frequency band with a fast setting time.

LDO3B Low Distortion Oscillator, balanced output
As LDO3 but additionally fitted with output amplifier and screened
transformer providing a 600 ohm floating balanced output and 150
ohms unbalanced
Unbalance —80dB 1kHz —60dB 10kHz. .
ANM1 Audio Noisemeter, Average sensing.
ANM2 Audio Noisemeter, True r.m.s. reading.
ANM3  Audio Noisemeter, Quasipeak/True r.m.s. reading.
The noisemeters have 16 measurement ranges from 10pV fs d. to
300V f.s.d and incorporate a 5 mirror scale of excellent linearity
calibrated in Volts and dBv or dBm_ The instruments are in accordance
with DIN 45.405 and include recommended weighting characteris-
tics

WIDE BAND (flat response voltmeter)

DIN AUDIO BAND

IEC/DIN ‘CURVE A

CCIR

RADFORD LABORATORY INSTRUMENTS LTD.
4 High Street, Nailsea, Bristol BS19 1BW
Tel: Nailsea 6637
U.S.A.: Patrick McVeigh. Tel: 201-746-5461

WW—085 FOR FURTHER DETAILS

WW—073 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

WIRELESS WORLD, JUNE 1978

EZS.AI} £_76.|4
and P.&P. a':grvé;

M2B

Produce instruments with a high specification at a low price — put them
in steel cases for rugged reliability and guarantee the results.

The G5 is a low distortion 10Hz to 1 MHz sine/square signal generator
with a 600 ohm switched attenuator and a low impedance output of up to
3 watts.

Coupled with the M2B millivoltmeter, with its 1.2 mV full scale maxi-
mum sensitivity. you have the ideal test set. Calibrated in true RMS on
the a.c. ranges it will measure up to 400 volts ac or dc and has a dbrange
from — 70 db to +54 db.

Send your Order now to Linstead Manufuduring Co. Ltd., Roslyn Road,
London N155JB.

35

Micd])-

. The best sounding uriiversal tone arm
. PROFESSIONAL LABORATORY
P g gl 4 E 5k - ) 3
- -Silicone Damped Pick-up Arm -

We believe irrespective of price no better or more versatile arm &
exists. All theory and practical needs provided. Aluminum low Q @
absorbs energy and vibration best, exotic alternatives high Q §
—inferior sonics. Arm geometry optimised for 12 Discs not
compromised for 7" Optional variable inertia ensures correct
frequency for High or Low Compliance styli. New removable
Headshell "easi-sight” alignment. Improved rigidity. lower height &
with optimal pivot damping capacity provides natural musical
sound, preferable to after thought add-on devices. The Mk. [l &
enables your cartridge to retrieve maximum groove information
Adaptor plates for SME cutout. Also Universal Alignment Protrac-
tor, and Stylus Pressure Gauge.

Leaflets on request

MAYWARE LTD. (Dept ww 6-78)
15 Heather Walk, Edgware, Middlesex HA8 9TS. England

WW — 074 FOR FURTHER DETAILS

AELCRYSTALS UMITED

Gatwick House, Horley, Surrey, England RHG 35U
Telephone: Horley {02934) 5353 Talex- 87116 (Aerocon Horley}l

Cables- Aerocon Telex Horley

J ES AUDIO INSTRUMENTATIORN

Illustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for
relative measurements.

o et et

- & o 50 calibrated ranges
i B %} £60.00
Si452 £48.00 1453 £60.00

Distortion Measuring Unit
15 Hz — 20 KHz — 01%

Low distortion Oscillator, Sine
— Square — RIAA
PRICES plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (0274) 872501
CARR STREET, CLECKHEATON, W. YORKS BD19 5LA

EL

—
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we wondered why....
. a : ot Sound and Vibrat search LC.L  Pest O JPS B0 60 Watt &\‘ /‘
0 Au e NIVerSITIes wkre Ginong JPS 10C n
\ 4 N4
M. 7 © . # € ath modutes have o frequene w /‘ \
£y 4 rsensitive s 77
! thao 0.05% 1k He th.
d he i i Then ther K
Y B o
OR PERHAPS THEY JUST LIKED THE SOUND OF US!
A h K
JPS ASSOCIATES 1 -

(ASTONKILN LTD

BELMONT HOUSE

DENMARK

STEELE ROAD BELGIUM ENGLAND Mulands ENGLAND  Wast ENGLAND South SCOTLAND

PARK ROYAL ’ ‘ AT YXF OR an AT &
LONDON NW10 7AR 00 e e i :

Tel: 01961 1274 5 A o i O

WW — 222 FOR FURTHER DETAILS
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the IV does more... much more!

new!

Shure V15 Type IV

SUPER
Tracikl\/

Stereo Dynetic® Pickup Cartridge

The creation of the new V15 Type IV is a tour de force in
innovative engineering. The challenge was to design a
cartridge that would transcend all existing cartridges in
musical transparency, technical excellence, and uniformity.
The unprecedented research and design disciplines that were
brought to bear on this challenge over a period of several years
have resulted in an altogether new pickup system that exceeds
previous performance levels by a significant degree—not
merely in one parameter, but in totality.

In fact, this pickup system has prevailed simuitaneously over
several extremely difficult music re-creation problems which,
until now, have defied practical solutions. Most of all, this is an
eminently musical cartridge which is a delight to the critical ear,
regardless of programme material or the rigorous demands of
today's most technically advanced recordings.

‘

THE V15 TYPE IV OFFERS:

e Demonstrably improved trackability across the entire
audible spectrum—especially in the critical mid- and
high-frequency areas.

SYSTEM TRACKABILITY *
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“Cartndge-tone arm system trackabihty as mounted in SME 3009
tone arm at 1 gram tracking force

e Dynamically stabilized tracking overcomes record-warp
caused problems, such as fluctuating tracking force, varying
tracking angle and wow.

e Electrostatic neutralization of the record surface minimizes
three separate problems: static discharge; electrostatic
attraction of the cartridge to the record; and attraction of dust
to the record. '

e An effective dust and lint removal system.

e A Hyperelliptical stylus tip configuration dramatically
reduces both harmonic and ntermodulation distortion.

e Ultra-flat response—individually tested to within = 1 dB.

e Lowered effective mass of moving system results in reduced
dynamic mechanical impedance for superb performance at
ultra-light tracking forces.

For more information on this remarkable new cartridge write for
the V15 Type IV Product Brochure and read for yourself how
far Shure research and development has advanced the state
of the art.

Shure Electronics Limited, Eccleston Road, Maidstone ME 15 6AU-—Telephone: Maidstone (0622) 59881

WW—019 FOR FURTHER DETAILS
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world

The spectrum and society

While the Home Office’s judgements
on the assignment of radio frequencies
remain ‘“classified” there is little
chance of the public getting to know
what the issues are and how they affect
them and forming any opinions on the
matter. Maybe the man in the street
doesn’t really care. Satisfied with his
one vote, he is content to leave such
matters to parliament and the
technocrats that advise it. But the
opinions of those people who really do
care, the socially responsible, are in
fact badly needed for a task that can be
accomplished from no other source of
information — the assessment of social
values. For more than a decade it has
been recognized that the present “law
of the jungle” method of carving up
frequency space only between those
who are powerful enough to make
vociferous claims for it is not good
enough in civilized societies — and
that is what those who use the
spectrum most intensively claim to be.
It has also been recognized that very
little is known about the effects of
spectrum decisions on interests other
than those of the claimants and on
such important issues as energy,
pollution and poverty. In 1970 a
telecommunications panel of the US
National Academy of Engineering
declared: “The allocation of any
national resource must finally be made
in what is deemed to be in the public
interest by those responsible for its
management. As the physical resources
are exhausted, the social and economic
considerations will become paramount
and the limited resources must be
allocated with greater attention to
these factors.”

Social factors of course are
qualitative issues that deeply concern
the community — about health,
housing, education, amenities, racial
harmony and so on — and are evident
in its pattern of organization. They are
often influenced by myths, religions or

¥

political ideologies. In some countries
the social criteria are imposed
arbitrarily by a totalitarian
government, but elsewhere they seem
to be derived from innate personal
values (e.g. the idea of good) with no
empirical basis. As such, social factors
are extremely difficult to pin down and
introduce into practical affairs, .
although they are in fact the criteria of
many political decisions. Economic
factors, on the other hand, being
essentially matters of quantity, are
comparatively easy to handle.

If portions of the spectrum are to be
assigned fairly in accordance with
social needs, and not merely in
response to the emotional appeals of
pressure groups, some objective
method of measuring these needs,
comparing them and establishing
priorities will have to be found. And
this is where the co-operation of an
informed public is essential. The aim of
such an objective method would be a
rationalization of different types of
service. It would be possible to
establish, for example, that xMHz of
bandwidth for a given time of
television broadcasting in central
Birmingham was equivalent to yMHz
of bandwidth for a given time of
mobile radio operation in the suburbs of
London. Such precision may never be
attained in practice, but this is the ideal
towards which recent studies have
been directed.

Some progress in this kind of
investigation has been made in the
USA, where of course the work of the
spectrum managers is open for all to
see and the public can take an interest
in it. The British public should also be
made aware of what the
electromagnetic spectrum means to
them, because it is only through the
free expression of opinions on social
issues which are affected by this
resource that researchers can obtain
the objective assessments they need.
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- Current dumping — does it

Theory and practice

really work?

by J. Vanderkooy and S. P. Lipshitz University of Waterioo, Ontario

This articte endorses the soundness of
the current dumping principle, though
querying whether it should be called
feedforward error correction in the
feedback loop. In several respects the
distortion reduction appears due to a
passive bridge balance. It shows that
dumper {3-variation results in distortion,
fortunately very low, which cannot be
balanced out in present circuits. Readers
are challenged to produce a circuit which
nulls out such current distortion as well.

Measurements, in part 2, show that
the amplifier performs very well, and
analyses of the distortion oscillograms
and wave analyser measurements show
that, qualitatively, much of this data can
be understood. We both heartily agree
that the current dumping principle as
embodied in the Quad 405 amplifier has
significantly advanced the state of the art
in class B power amplifier design.

A FLURRY OF EXCITEMENT and con-
troversy has occurred since the article
on the current dumping amplifier by P.
J. Walker!. A class B audio amplifier
capable of low crossover distortion,
with no quiescent current, seems too
good to be true! We have followed the
letters to the editor with great interest,
and noted that the situation seems to
be a stalemate as regards the conven-
tional-feedback versus feedforward
argument. Each of us has changed his
mind regarding the operation of the
amplifier several times. It was in this
framework that we decided a more
careful analysis was necessary. We pre-
sent first a view of the theory as we see
it, and later on deal with some corrobo-

Fig. 1. Simplified equivalent circuit of
the current dumping principle
considering only dumper voltage
distortion.

rating measurements made on a Quad
405 amplifier.*

Early letters have been adequately
handled by Mr Walker? and we feel
there is value in the equivalent circuit of
Peter Baxandall®. But we fail to see how
the independence of output impedance
under two limiting conditions (dumpers
on with infinte mutual conductance, off
with zero gain) can imply distortionless
behaviour. ]

There seems to be an advantage in the
circuit, but it is precisely in the region of
output transistor turn-on that such
arguments are inapplicable. Accor-
dingly, we were sceptical of the results,
not having really taken the pains to
work out all the details presented in Mr
Walker’s article and the letters. Refer-
ring to Fig. (d) of Mr Baxandall’s letter,
we were led to conclude that the
distortion voltage created by the
dumpers must somehow find its way
out of the otherwise linear components.
Mr Olsson’s letter® also requires an
answer.

Simplified analysis

An illuminating but incomplete analysis
of the amplifier is possible. The effect of
the dumpers can be looked on as a
distortion voltage applied between the
input and output of the dumper stage.
In Fig. I assume for now that A has zero
output impedance and has infinite gain
(both conditions are related later).
Labelling v, v,, e,v,_,i, and i, as in Fig. 1

Vi V2 Vg
—+="+_2=0,
Z, Z, R,

"As a result of the widespred advertising
campagin for the Quad 405, we have heard it
referred to as the ‘‘currently dumped
amplifier.” (We trust that the Acoustical
Manufacturing Co. will forgive us for this
levity.)
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and summing i; and i, for the total
current
Vy—€y Vi—e e
27€ Vi—€ _ €0
Z, Z, Z

These two equations are easily solved
for e, in terms of v, and either one of v,
or v, (we give both for didactic reasons):

( 1+ 1 N 1 )
et )=
0 Z. Z, Z,

Z, 1 Z
2 vs+v,(——2é3

),

or

1 1 1
—t——t=)=
eo( ZL | Zs 24)

Z, 1z,

v+ vy(
5z, 7024

7R, )- (h

Either equation shows that e; will not
depend on v, or v,;, which have distor-
tion, if Z,Z3;=2,Z,, just the Walker
balance condition. Under this condition
the output e, depends only on v, (with
the same coefficient now) and not on
the distortion voltage v=v,—v,. >

If the gain A is made finite, a balance
condition will still follow (messy
algebra) as long as the amplifier A has
zero output impedance, so that the
dumper input current can be ignored™".
This has been discussed by Bennett and
Walker?,

Another slant on a simplified analysis
is to consider the output of the class A
amplifier to be a true current source,
with infinite output impedance. Then
the equivalent circuit can be redrawn as
in Fig. 2, with the dumpers again
approximated by a voltage source,
which admittedly is not very realistic
with the current source approximation.

The class A amplifier has been ¢ha-
racterised by a transconductance G,,
with the output connected to the point
vy. To avoid getting dumper voltage
distortion (v) into the output, any signal
due to v at the inverting input of the
class A amplifier should be zero. This
requires Z,Z;=27,7, independent of the
value of G,,, because the criterion is
simply a passive balance of the bridge. It

“"For finite gain A, the dumper distortion v
cannot be balanced to zero if the bridge is
destroyed by shorting Z, in the circuit of Fig.
1. This fact also follows from our more
general analysis below. )
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might be considered passive feedfor-
ward error correction in the amplifier
with judicious feedback applied.
Naturally the effect of the dumpers is
to amplify current, and then such a
simple analysis is not warranted. Pas-
sive balance is lost and a more general
analysis is necessary to establish if a
balance condition still exists.

Balance condition

If the balance condition B=0 can be
achieved (see boxed item) the output e,
will contain no dumper distortion con-
tributions. The condition B=0