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Austraha sA1.25
Canada $1.75
Denmark Kr.11.00
Germany Dm. .50
Greece D1.47.00
Hollana Dft. .50
Italy L. 1100

New Zealand $NZ1.50 ", -
Norway Kr.11.00 inct. moms

Singapore M $3.25 L,
Spain Ptas. 80.00

US.A $165
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A Synthesized Signal Generator

from mi
£80007 £6000? £4000?under £20007

Somehow some of our customers have been Tuning in 100Hz steps whilst under locked conditions
persuaded that our prices are as big as we are. Sometimes provides a valuable facility for bandwidth measurements
the biggest brains are the most cost-conscious brains. For and channel stepping. Digital setting of frequency with
example, our illustration shows a synthesized signal direct readout means no waiting for counter gate times
generator which costs £1,900 *: the new 520MHz when you want high resolution, and no r.f. leakage from
TF2015/1 Signal Generator with its associated display holes.

Synchronizer. With this combination, synthesizer

operation is obtainable without any degradation SpRee LIS RhicE

of generator signal purity, performance and versatility. One in four .

Leakage specification is lower than any other Or_ﬂ_y one in four o_f our customers tells us he needs
available VHF/UHF source and output accuracy at low the stability of a synthesizer. So the other three can save
levels beats all others in the price range. almost half the cost of the synthesizer combination by

Building on the enviable reputation of the buying the analogue part alone. So, whether you require a
TF2015 for performance, reliability and value, we have synthesizer or a signal generator you can now obtain

quality at ordinary prices.
Optional accessories include Pulse Modulator TF2169,

TF2015/2 for telemetry and other wideband applications. if. prqbes for ‘squelch killing’, multiple calibration plates
The U.K. price for TF2015/2 with Synchronizer is for units of output Ievgl. matching pads, attenuators,
£2,150%. All have a frequency coverage of 10 to 520MHz reverse power protection and carrying case.

with calibrated a.m. and f.m. Write or 'phone for full details:

mMi MARCONI INSTRUMENTS

Marconilnstruments 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 [nstruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge - France - Tél: 996.03.86. - Télex: 600541.F
Marconi Messtechnik GmbH - 8000 Miinchen 21 [orgstrasse 74 - West Germany - Tel: (089) 58 20 41 - Telex: 5 212642
A GEC-Marconi Electronics Company

now introduced two new a.m./f.m. versions: the
TF2015/1 for narrow band mobile radio testing and




Front cover shows words traced by a
deflected laser beam (photographed
by Paul Brierfey at the Royal
Academy). Details inside.

IN OUR NEXT ISSUE

The alternator in road
vehicles. Theory behind
the change from the
dynamo and a practical
regulator circuit using the
ignition light.

Versatile waveform
generator. Varying the
ramps and plateaus of a
trapezoidal waveform
gives useful signals in the
range 0.005Hz to 20kHz.

Measuring electrical
noise in audio en-
gineering. Explaining the
large discrepancies in
measured s/n ratios
when different standards
are followed.

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

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

Editorial & Advertising offices:
Dorset House, Stamford Street,
London SE1 SLU.

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
UK and $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 ECI1R ONE.
Telephone 01-837 3636.
Subscriptions: Oakfield House.
Perrymount Road., Haywards,
Heath, Sussex. RH16 3DH.
Telephone 0444 53188. Please
notify a change of address.

USA mailing agents: Expediters of
the Printed Word Ltd, 527 Madison
Avenue. Suite 1217, New York, NY
10022, 2nd-class postage paid at
New York.
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The world Over_ For high quality electronic valves,
semiconductors and integrated
' circuits — and the speediest service —
You get the specify Haltron. It’s the first choice of
: Governments and many other users
throughout the world..Haltron product

best serVice quality and reliability are clearly

confirmed. The product range is very,
very wide. And Haltron export

from Ha Itron expertise will surely meet your

requirements. Wherever you are, get
the best service, From Haltron.

Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,

Haltron Orpington, Kent BR5 3QJ.

Telephone: Orpington 27099

Telex: 89614

W —ikd FOR ) L THER DETAILLS
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LOW COST TESTERS

PORTABLE INSTRUMENTS

INSULATION TESTER

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

RESISTANCE RANGES

10M Q10 10T Q (1073 Q) at 250V, 500V, 750V and 1kV.
1M Qto1TQat25V,50V and 100V.

100k Qto 100G Qat 2.5V, 5Vand 10V.

10k Q10 10G Qat1V.

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

100pA to 100pA on 6 decade logarithmic scale.
Accuracy of current measurement + 15% of indicated value.
Input voltage drop is approximately 20mV at 100pA, 200mV
at100nA and 400mV at 100pA.

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

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

1V per decade 42% with zero output at scale centre.
Maximum output 43V. Output resistance 1k Q.

v, £120

LEVELL ELECTRONICS LTD.

Moxon Street, High Barnet, Herts. EN5 5SD
Tel: 01-449 5028/440 8686

TRANSISTOR TESTER

TR wansisioe iy Ty tam l

Tests bipolar transistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current gains are
checked from 1pA to 100mA. Breakdown voltages up to
100V are measured at 10pA, 100pA and 1mA. Collector to
emitter saturation voltage is measured at 1mA, 10mA, 30mA
and 100mA for i /I g ratios of 10, 20, 30. The instrument is
powered by a 9V battery.

TRANSISTOR RANGES (PNP OR NPN)

lcgo&lggo! OnA,100nA, 1pA, 10pA and 100pA f.s.d.
acc. +2%f.s.d. +1% at voltagesof 2V, 5V,
10V, 20V, 30V, 40V, 50V, 60V, 80V, 100V,
120V, and 150V acc. +3% +100mV up to
10pA with fall at 100pA <5%+250mV.

10Vor100Vf.sd.acc +2%fs.d +1%at
currents of 10pA, 100pA and TmA 4+20%.

10nA,100nA, 1pA ... 10mAf.s.d.acc. £2%
f.s.d. 1% atfixed | g of 1uA, 10pA, 100pA,
1mA, 10mA, 30mA, and 100mA acc. £1%.

3inverse scales of 2000 to 100, 400 to 30 and
10010 10 convert | g into h g readings.

1V f.s.d.acc. £20mV measured at conditions
on hFEtest.

Vee (sat)’ 1V f.s.d.acc. £20mV at collector currents of
1mA, 10mA, 30mAand 100mA with | /I g
selected at 10, 20 or 30 acc. +20%.

DIODE & ZENER DIODE RANGES
IpR: As g g o transistorranges.
Vo Breakdown ranges as BV - g iy for transistors.

Vpor: 1Vis.d. acc. £20mVatipgof 1uA, 10pA,
100pA, TmA, 10mA, 30mA and 100mA.

w. £110

Prices are ex-works with batteries. Carriage and Packing
extra. VAT extra in U K. Optional extras are leather cases
and mains power units. Send for data covering our range of
portable instruments.

WW—067 FOR FURTHER DETAILS
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Kit
£69.95 + VAT

Kit i
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.

Please send me
the following, | enclose
cheque/PO made payable l
to Doram Electronics value £........... .

_£59.95 + VAT

Ready Built ' ' ", Ready Built
£79.95 + VAT ; ~ £99.95 + VAT

Order Code Distortion Meter

60-612-1 Kit £79.95 + VAT
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
Order Code  Audio Millivoitmeter

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

Order Code  Low Distortion Oscillator

60-610-7 Kit £79.95 + VAT

74-710-7 Ready Built  £99 95 + VAT l
Name l
Address. l

Kit '
£79.95 + VAT
Ready Buil DoarAam o v i
£99.95 + VAT PO Box TR8, Wellington Road Industrial

Estate, Wellington Bridge, Leeds LS12 2UF.

WW—045 FOR FULL DETAILS
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f N
l‘i p Now youre talking
e

Use this coupon. We'll send you the complete run down.

To: Pye Telecommunications Ltd..
St. Andrews Road. Cambridge CB4 |DW England

Please post full technical information on
P5000 [ ] Mascot 1000 []  M206Mobile Il

{Tick as appropriate)

Name _Position
Company
Address_

Postal Code Telephone

WW—020 FOR FURTHER DETAILS
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F.M. TUNERS, MODULES & UNITS by .%.. Z..,..

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 on. 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.

This module is the heart of the above tuner, giving a £ 2 9 B 9 5

M I mono outputwith a.f.c., mute, and tuning indicator functions. Drift free tuningby 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 1s extinguished unless a station is received. The
ideal basis for any High quality F.M. system.

Mz 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 £17.54
stations to the manual tuning already provided by the M1 module. llluminated
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.

*% PLUS TWO NEW ONES »x

This new module is a 4 way touch select switch £6-95 ORDERlNG lNFORMAT|ON
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.

Multiple 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 £3.00air

mail for small items.

SEND FOR ILLUSTRATED DATA PACK
M8 Controlled from single pole switches, or the £4 - 9 5 (Reply coupons please 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 multiple 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:  Furton, wilts., SNS 906

Piease supply data on (Circle as required)

KITS AND COMPONENTS

SL301 £1.67 BC184 £0.15 Cermel pre-sets £1.20

$L3046 £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

%Iglzgc £2.15 1N4148 £0.04 svunv[ | {gz.gg .

A £1.65 P.CB. M} £2.64  KitKl4 (M1 7. ) o
UAT8M20 £1.65 PLCB. M2 £165 K57 (M2) £6.84 Address label Block letiers
UAT8MO5 £1.65 P.CB.M3 £1.65 KI2[T3) £137.80 ; .
SFJ10-7TMA £1.71 P.CB. M4 £1.65 Descriptive hooklet 50p 2 o ceosaccsas 2 @ & Gooooose ooosoos g
LP1186 £8.53 Coil ass. £055 Overseas ......... £1.50

2N3904 £0.20 10t 50K pot g3 T oo oo T T I PR :




WIRELESS WORLD, JULY 1978

everything for the modern DY electronics enthusiast and more.

10 CHANNEL STEREO
GRAPHIC EQUALISER _

- J A new desien with no difficult coils to .

L

100W RMS STEREO DISCO

cueing  facili-

A genuine 100W RMS per channei (both chan-
nels driven) stereo disco with auto fade on
microphone, VU meters, full monitofing and

wind, but a specification that. duis 1t in
the too-flight hi-fi ¢class. All this for around
£70 incluging fully punched and_printed
metalwork and woodwork. Send*for vour
component sghedule now. Full construc-

'PE’ STRING ENSEMBLE

Unbeatable prices and finest quality
components only when you buy
from Maplin. All parts available 10

igh defiils price 250. (All
. prices: include VAT, and

ties and a very

build this fascinating project. Com-
high auality

ponent schedule available shortly

light show. .p &p) {s.a.e. appreciated), Demonsiration
Cemplete con- N model in our shop soon. Phone now
i;gkfefrfqé&? VERY and compare our prices. )
price 25p. LOW. K

Cabinet comes
complete with
flid and carry-
ing handles.

DISTOR-
TION
AUDIO
OSCILLATOR .
The very low distortion sine wave (< 0-01%) -
) output ig'suitable for'testing very high quality hi- , B
J fi audio eaumment.HAlso includes squaré wave

s to 3RkHz. Outout 0V TOUCH-SENSITIVE PIANO .

to IV in three con- _ The revolutionary new |C AY-1-1320 first seen on
";“UDUS'.IY ‘vlar.xablt Tomorraw's World’ 1s snow available. e
steps. ooty . £0S . | Complete kit of IC’s ®o build a &0-noté
around Lll.?-'ull con- | piano (18 X IC's) order as HQ53H price

output.. Range 20

4 A

struction details in ..«

our catalogue. Jend
the counon ‘below,
now! (all prices in:
clude V.AT. and
p & p).

£36-86: Preliminary circuir details in our
October newsletter, Complete desien.
peb's attractiVe veneerdd wooden cabi-
net available soon: It’s the rrost realistic-
sounding efectronic piano we've ever
heard afd ihcludes simylated Wamping.
loud and Soft pedafs. Full

PEDAL UNIT

details in Qiyr newsletters,

SWITCHES

We stotk a wide range of switches

A completely self-containeds pedal umit.
13-note. 2-Octave range. 4 organ stops.
It can be add=d to any organ. A really
unusual extra 1s fhe bass guitar stoo
which uses four envelope shapers to

give "a real bass guitar sound.oA must "

for the solo auitarist, Full construction
detalls 4n our catalogue—post the
coupon below. now!

¥

=

o

" SYNTHESISER

The International 4600 Synthesiser. A very
comarehensive unit. Over 400 sold. We
stockaall the parts costing less than'£5000:

“lincjuding.fully puiiched and orinted metal”

work=and a smart teak £abinet, Far-less
than half what you'd pay for a readymade
synthesiser-of eayal guality. Specification
on reQuesta Full construction details in

(All prices sAclude V.AT,

including a really low-oriced. high
auality interlocking push-button
switch system which s extremély
;] versatije. We've got tczz&z

switches, slide switches. pusl

are dozens to choose from, but
it's ohkr a tiny part of our fantastic

1 switches, rotary switches—thére



