.
~ Austialia $A1.25
Canada $1.75
Denmark Kr. 11.00
Germany Dm. 4.50

ialy L.1100
~ New Zealand $N21.50

! Norway K1.11.0 oms
Sirgapore M §
Spain Ptas. 80.01

IS A 8165



www.americanradiohistory.com

— — - P— . - — -

3 |

T hé 6scillos‘cope with a difference...

= DISPLAY

ey

FREQUENCY MHz

0000995

...... the difference is that it measures amplitude measure hum, distortion, modulation depth and all

against frequency (instead of time). This comparatively sorts of things to an accuracy impossible on a ’scope -

small change has led to our instrument being called a even on signals which 'scopes show as being ‘pure’.

“Spectrum Analyser” which, in turn, has caused

oscilloscope users to believe it's for a completely different Our special digital store and television display

job, “they are complicated things used only by boffins system gives you a steady ‘infinite persistance’ picture on

and people concerned with light waves or something”. which you may also compare your ideal waveform with

your actual live image. The graticule

But — excuse us — that’s is electronically generated - so no

where they’re wrong. Our TF 2370 ‘ parallax errors — and you can move

AMPUTUDE FREQUENCY

is easier to use than many
oscilloscopes, it has a frequency
range from 30 Hz to 110 MHz and
gives much, much more information
about waveforms of nearly all types
than does a 'scope. And it has a
built-in digital frequency meter and

it up and down, or sideways, or
g expand it, all at the twist of a knob
f or two.
Whether you are involved in

design, production, calibration,
maintenance or indeed virtually any

sweep (tracking) generator of its , application where oscilloscopes are
own so you can check amplifiers used, you will find that the TF 2370
and filters too. =" | Spectrum Analyser will provide a
Al’ ' | AF’ T faster, easier, more informative and

Signals are displayed with the /\/ l Y accurate answer to nearly all your
fundamental, harmonics, sidebands ’ l ] _{ J_Jf questions.
and spurious content all clearly THE OSCILLOSCOPE . \T‘HESPECT:U;;ANALVSEK

DISPLAYS THE SUM OF DISPLAYS THE DISCRETE . .

indicated and quite distinct from THe FReQUENCY FAEQUENCY COMPONETS If you're still a sceptic ask us
each other. You can see the for literature or, better still, ring
waveform as it really is and , us for a demonstration.

3
IMI MARCONI INSTRUMENTS

Marconi Instruments Limited - Longacres - St. Albans - Hertfordshire * England AL4 0JN - 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 Munchen 21 Jorgstrasse 74 - West Germany - Tel: (089) 582041 - Telex: 5 212642

WW-—-001 FOR FURTHER DETAILS A GEC-Marconi Electronics Company
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Front cover is an impression by
Paul Brierley of a Gould
Advance oscilloscope.-

IN OUR NEXT ISSUE

Audible amplifier distor-
tion is not a mystery. As
a preliminary to a series
of practical articles, Peter
Baxandall looks at the
topical and controversial
subject of distortion in its
several forms and attempts
to bring order to the
proliferation of ideas re-
cently advanced.

F.m. transceiver. A design
for a two-metre amateur
transceiver using a synthe-
sizer to provide 40
switch-selected channels.
Features include easy mo-
bile working and low power
consumption.

ISSN 0043 6062
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Its the engineering
we put into the Calinda

that makes it sound
so much better.

With dozens of speakers on the market, all around the
same size, shape and price as the Calinda, how on earth do
you choose?

Obviously, you can start with a listening test, using your
own ears and judgement.

But demonstration conditions are seldom ideal, and
probably quite different from those in your own home.

You can ask your knowledgeable
friends; you can read magazine reports;
you can plough through bookfulls of
comparisons.

More and more of them are recom-
mending speakers made by KEF.

Because KEF loudspeakers, like the
Calinda, are designed from start to finish
by engineers, whose aim 1s to give you as
near as possible the same sound as the
recording engineers putonrecord.

First, look at the cabinet.

There’s a lot of thought gone into that.

For a big, 45 litre capacity it is tall and elegant, so that a
pair of Calindas can fit happily into most people’s sitting
rooms.

It's fairly narrow; for technical reasons this permits a
wide dispersion of sound. :

It's deep, from front to back; this keeps the sound
radiating units well away from the wall or furniture behind,
cutting down ondisturbing reflections. :

It’s quite tall; so that we can put the all important mid-
range unit well away from the floor. Reflections from the
floor, reaching your ear, can give a nasty ‘double impression’;
youdon’t want that.

And it’s still, heavy and well damped. When choosing a
loudspeaker, give it a sharp knock with your knuckles. A good
one, like the Calinda, gives you a solid, dull ‘thud’, with no
rattles, twangsor reverberations.

The Drive Units.

«E. .1 .:.

The treble, mid-range and bass
radiator units in the Calinda are all
designed, developed and made by KEF,
J--=using advanced, acoustically damped
- plastics materials which give much better
performance than conventional, paper
cones.

We put the mid-range unit

above the tweeter.

This is unconventional.

And it’s a very good idea. Not only
does it take the mid-frequencies away
from the floor (as mentioned above, you
only want even Beethoven once), it also
has a very valuable effect at the crossover
frequencies, where the mid and treble

TREBLE

unitsradiate the samenotes.

Beethoven or heavy rock, you want a
clearer image than this.

Because the effective sound source in the mid unit is
further back than that of the tweeter, this means that sound
from each will travel the same distance to the listeners’ ears,
with no audible inter-unit time delay, another cause of
distortion and loss of clarity.

Or, to put it another way, crossover frequency sound is
‘aimed’ at the head of a seated listener, and not his feet.

— The KEF ‘total system’
design approach.
But perhaps the biggest reason for

KEF ‘total system’ approach to design
and development, using computerised
measurement and calculation techniques
which are a thousand times faster than
*manual methods, cutting out the old
guesswork and mumbo jumbo previously
associated with loudspeaker design.

)

the cabinet,

In this system,
drive unitsand dividing network are
developed together, toreach anideal
target performance.

As a result, the Calinda gives a
truer frequency response, greater
clarity and a sharper stereo image

than any previous speaker of
equivalent size and price.

Write to KEF for the latest
leaflet on the Calinda, its smaller-
brother the Corelli bookshelf

speaker and thebig, 150W Cantata.

IrTI‘o KEF Electronics Limited, Tovil, Maidstone, Kent ME156QP
Please send me full details of the Calindaand the rest of the KEF range.
] Stamps for return postage appreciated.

D NAMIE e
PAAAIESS . .. e e

!
|
|

KEF Electronics Limited, Tovil, Maidstone, Kent ME156QP.Tel. 0622 672261. Telex 96140,
WW-—069 FOR FURTHER DETAILS
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RELIABLE

y.)

120 BASIC RANGES

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

DC vV, I & NULL © 150uV/500V fsd, 150pA/500mA fsd, polarity reversible. Acc.+1.5% fsd above 500V & 500pA .
Input R = T00MQ on volts. 5 Null vanges have centre zero lin/log scale covering + 4 decades.

RESISTANCE : 0.20/10GQ in 7 ranges, polarity reversible. Low test voltage for solid state circuits.

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

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

30 OPTIONAL RANGES

RF VOLTS . 0.5V/500V fsd, 10kHz/1GHz, using RF Probe. Price £22 + VAT,

HIGH VOLTS © 1.5kV/50kV fsd, AC/DC, using HV Probe. Price £16 + VAT.

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

The instrument operates from a 9 volt battery, tife 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 140mm. Leather case is available at £13 + VAT,

LE VE L L BEEHIITHY

MOXON STREET. BARNET, HERTS.. ENGLAND., EN5 5SD.
TEL:01-4435028/430 8686

WW—063 FOR FURTHER DETAILS
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News of the Decade

RESISTANCE
CAPACITANCE
INDUCTANCE

CONTACT US IF YOU NEED MORE INFORMATION OR DEMONSTRATION

DECADE BOXES

DECADE BOXES continued -

“*Junior’’ Series—Resistance—1% R803 8 0~ 1.111,111 .1 0 01 +10% 197.00

Decades Ohms Range Ohms Resolution € High Dissip Resist 1% )
1 5 O— 1.111.100 10 35.70 Decades Ohms Range Ohms Resolution £
12 5 o 2000056 ; SET50 HD1 5 0— 1,111,100 10 121.00
13 A o 111100 1@ aTo0 HD1/L 5 0— 111,110 0.2 Approx 127.40
J4 4 00— 11,110 1 28.70 ’Point One’’ Series—Inductance—5 %
Js 3 0— 11,100 10 23.90 Decades mH Range mH Resolution £
J6 3 0— 1,110 1 23.70 L 3 0~ 1.110 1 110.40
J60 6 0— 1.111.110 1 43.00 L2 2 0— 110 1 77.60
J70 7 0—11,111,110 1 50.50 L3 2 0~ 1,100 10 86.10
"Junior’’ Series—Capacitance—1% “Hundred’’ Series—Inductance—0.3% mH Resolution £

Decades pfF Range FR Decades mH Range

pF Resolution £

TR T S I a5 o me g
JC2 2 +var 30— 11,140 “Infinite”’ 26.90 L400 = Ul a
*Point One’’ Series— Resistance—0.1% APA Bo

Decades Ohms Range Ohms Resolution £ Decades c C|TANCE XEs
R3 4 0— 1,111 (1).1 g;gg Decades pF Range pF Resolution  Accuracy £
R4 4 0- 1o e c3 3 100— 111,000 100 1% 55.80
RS 4 0— 111,110 o 5k PC3 3 100— 111.000 100 05%  77.10
R7 5 0— 1.111.100 10 69570 ca a 100—1.111.000 100 +7%% 1% 85.00
g?o g 8— 11” 1? (‘) : ;‘1’-38 pCa 4 100—1.111,000 100 0.5%  120.00
R11 5 0— 11,111.000 100 81.00 Deocade )

a plus Variables

R20 6 0— 1,111,110 (1) . gggg Decades pF Range pF Resolution Accuracy £
B2y 6 o= 1UT11T 001 9290 vCa 3 50— 111,150 INFINITE 1% 70.50
R22 6 o=, e ; 106,20 vCE 4 50— 1,111,150 +7%% 1% 99.80
R30 7 R 01 99 00 PVCE 4 50— 1,111,150 05% 148.90
B3yl U = a1l 0 o1 ol svC5 4 50— 1.111.150 +12%% 005%  763.90
R32 : FI DA N alon €500 4 501 111,150 +7%% 02% 275.601
R42 8 0— 1.11 1:1 1.1 001 116.10 SVC5 special. Details on application
“Hundred'’ Series—Resistance —0.03 % Variables

Decades Ohms Range Ohms Resolution £ pF Range £
R400 4 0— 111,100 10 105.60 PVC1 Mk 2 : 5— 200 0.52/0 141.60
R401 4 00— 11.110 1 110.50 PVC2 Mk 2 20— 1,120 05% 127.60
R402 4 0— 1111 01 111.70 vC2 20— 1,130 +7%% 1% 49.20
R403 a 0— 1111 01 119.40 PVC4 0— 10 U 89.20
R600 6 0— 11.111,100 10 143.60 PVC1/S 20— 120 0 5% 85.30
R601 6 0— 1,111,110 1 146.20 .
R602 6 0— 111,111 01 148.70 Switched
R603 6 0— 1101111 001 155.70 uF Range uF Resolution  Accuracy £
R701 7 0—11.111.110 1 170.30 c140 0—140 1 0 5% 180.301
R702 7 0— 1,111.111 01 172.80 €100 0—100 1 O 5% 152.501
R703 7 0— 111,111 1 001 179.20 C60 0—- 6101 +7%% 5% 135.90%
R802 8 0— 11,111,111 01 193.80 C60P 0— 61 01 1% 276.20%

} Packing and Handling extra Prices do not include VAT
J.5.1llovd
INSTRUVIENTS Brook Avenue, Warsash, Southampton SO3 6HP

Tel: Locks Heath 4221

WW —095 FOR FURTHER DETAILS
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If you want your connectors to have a good
innings specify Ferranti.

Ferranti circuit board edge connectors are known for Contact: Connector Sales, Ferranti Limited,
their staying power. They're designed for a far higher number Professional Components Department, Dunsinane Avenue,
of insertionsand withdrawalsthanyou're likely tomake. They Dundee DD2 3PN, Scotland.
need to be, so that you can rely on them throughout their Telephone: 0382 89321 Telex: 76166
working life. Distributors: Giltech Components Ltd.,22 Portman Road,
You'll like our other design features too. Low force Battle Farm Industrial Estate, Reading, Berks RG3 1ES

springcontacts. Gold flashor full gold platingon thecontacts Telephone: 0734 582131
as you wish. Terminals for wire wrapping or soldering. Many :
options; pitches of .100” (2.54mm)—modular connector, FERRANTI

.150”(3.81mm), .156" (3.96mm) and .200" (5.08mm). Connector Capablllty

= e —

2IvITTITIVNINYY
0 P

TV IIT TV IVNIVNVVVNTV NN Y
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WW — 079 FOR FURTHER DETAILS
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GEORG SIMON OHM

...The leaders tﬁrough
creativity

GR 1657 Digibridge

Automatically measures R, L, C, D
and Q. Ranging from 0.001% to
99.999 M2, 0.0001 mH to 9999.9H,
0.0001 nF to 99999 F. D from 0001
to 9.999 and Q from 00.01 to 999.9.
| Basic accuracy 0.2%. Five digit
display for R, L and C, four digit
display for D and Q.
Microprocessor — directed ranging.
Selectable test frequencies of 1 KHz
and 100 Hz (120Hz). ‘
Series or parallel measurement
selection. Built-in Kelvin test fixture
tests radial and axial lead
components. Other bridges from our
range include:

GR1650 GR1656 GR1608 GR1683 GR1685
RLC Bridge  RLC Bridge RLC Bridge Digital RLC Bridge Digital RLC Meter
Precision 1% 0.1% 0.05% Automatic, 0.1% Automatic, 0.1%

It is easy to test components with
GenRad. Write or call for descriptive
literature to GenRad Ltd. Bourne

A GenRad

771
WW—061 FOR FURTHER DETAILS

WWWwW americanradiohistorv com


www.americanradiohistory.com

Wireless World, October 1977

Low Power Schottky TTL
cuts down on everythmg

Except performance.

Motorola Low Power Schottky TTL DEL AY-POWER PRODUCT FOR
cuts down on supply current and noise. POPULAR LOGIC FAMILIES
As well as the size, cost and weight of 150 ] |
equipment. —H-TIL 2

e 120 L/ -96\/

But it additionally offers far more than § <°«x//
that. Now you don't have to choose between | _ RV.ER o
speed and power in performance terms. G &2 /

As the graph clearly shows, it dissipates % 7’s-m

eleven times less power than 745, g o717 /

suffering a delay of only 1.7 times. x 10 ECL_A 7L
§ 20 /l // zm‘N —

There are no problems with interfacing, x ')0}( A
as it is compatible with other TTL types and h =
CMOS. It's faster than CMOS, and due to the ° 5% P v ——
Bipolar technology, no special handlingis GATE DELAY-ns
necessary.

Reliability,economy and speed. [_Crellon Electronics Ltd., B

380 Bath Road, Slough, Berks SL1 6JE.
Tel: Burnham (06286) 4434
Telex: 847571

These are the-areas that Motorola Low
Power Schottky TTL hasn't cut back on.

Please send me full information on the Motorola

|
|
|
| Low Power Schottky TTL.
| Name
| Company
| Address
|
| Tel:
L_ - __, ______ Ww10/77
s
.. @
o1

B,
L 28 MOTOROLA
Crellon Electronics Ltd.,

(incorporating ECS and GDS Sales)
WW—026 FOR FURTHER DETAILS
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F.M. TUNERS, |
MODULES & KITS by

o ]

core €4yﬂ

This tuner must surely provide the best value for money
available today Combining the best of the modules shown
below, it includes a full digital readout of frequency to a
resolution of O 1 MHz. so that exact station identification can
be made. In additiGn, six pre-set stations may be selected by
touch controls having internal sohd state lamps. while manual
tuming allows easy searching for distant stations under the
guidance of the digital meter

A switchable mute system allows reception of the weakest
stations while muting nter-station noise and spurious
responses. Perfect reception ts assured by not permitting any
station to be heard which is far enough out of tune to cause
distortion. The tuning indicator lamp provides a means of very
fine tuning, and is automatically extinguished between stations

A powerful A.F.C. system 15 also incorporated which holds all
stations 1n tune, while not preventing manual tuning

Good stereo reception is assured by the use of a phase Jocked
decoder with full 'birdie’ and spurious output filtering

Finally. but not least. the external appearance and styling bring

Tuner Kit a fresh new look to Hi-Fi. The sturdy wooden cabinet is finished
N mat teak veneer, housing an attractive gold and brown,
T2 TOUCH TUNED o e 2 g ee 8 a@an £121.00 £109.00 anodised aluminium front panel. which carries black controls
T3 DIGITAL (AS SHOWN) ... ....£149.00 £139.00 and inscriptions. The indicator lamps and digital displays are in
red, giving the finishing touches to a tuner you will be proud to
own. -
P .
g =
. 5 N
MAIN RECEIVER MODULE M1 \

We have claimed before that this F.M. system 1s the most advanced on the
market, and after nearly three years we repeat our claim. Some have borrowed
1deas. some have not. but no other tumer gives you all the features of this unit
How many tuners mute the spurious tuning effects found at either side of a
correctly tuned station? How many tuners fade the sound out as you tune too
far off station for good quality sound? How many tuners kill the tuning indicator
so that it does not indicate when there is no station there? How many offer you
dnft free tuning? We could go on. If you want a tuner that has been well
thought out and engineered, start with this module

) | :
',

£27.95
MODULE £29.95

DIGITAL FREQUENCY METER M6

We are very proud of this one We don't have to say it's the best. as far as we know
it's the only one! On a board less than 4’' square 1s all the electronics of a stable
counter with i.f. offset (added) and a stabilized power supply! With the aid of a
small daughter board (not shown) which fits neatly into the above module (M 1), the
exact station frequency 1s displayed to the nearest O 1 MHz. {t's a tuning scale 20"’
long with accurate calibrations every O 1Y You get the transformer, daughter
board (ready wired in), polanzed filter. and a list of station frequencies What more
do you want?

M6
MODULE ONLY
£44.40

TOUCH TUNE MODULE M5

This module must put the finishing touches to an outstanding combination. Six pre-set
stations at the touch of a button No moving parts to go wrong. or contacts to get dirty.
Internal illumination shows you which button has been touched. while the tuning
adjustment 1s made using high reliability multi-turn cermet pots for repeatable selection
of the most used stations, yet retaining the use of separate manual tuning. This module
interfaces directly with the M1 above, being wired between the board and the normal
manual tuning control A touch of sheer genus!

M5

S .
. - MODULE ONLY
~,
" £17.54
ORDERING INFORMATION
All U K orders post free pius 12 5% VAT Export orders allow extra for
OTHER MODULES etc. postage at cost, no VAT due credit will be refunded
M2 Stereo decoder A £7.60 kn £6.22 Hasn ?h S Payment by sterling cheque on London bank or credit card, International
M4 Power supply . . L . £6.30 kit £5.90 b )| MO etc
SL1310 decoZZryIC .. £1.95, O(dher':tems an(: kits available send for illustrated leaflets price ist and
TBA750 fm. 1 f £1.55 order form etc from -
20v regulator IC . . £1.50
LP1186 front-end . . £7.75 - =
Filter, SFJ10 7MA o £1.55 |~ .
7 segment LE.D (c/a) . £1.99 I 072 e
Descriptive booklet .o £0.50 (£1 50 export) : g
33 Restrop View
ALL PRICES + 12.5% VAT, U.K. ONLY Purton, WILTS

SNS5 9DG

www americanradiohistorv com
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ELECTRONIC ORGAN

The of g Ou Ca Id ge 1a
your reguirements o go ¢ and at
each stage you 1l have a fully working
nsirument’ We haven t got the gimmicks yet
they re coming soon! but we have got the most
beauttul sou you won 1 find i an
ga than twice out get
ESS0 2aflets now' 85p buy 1
"
5 bl far
‘\":‘1”) = ~
" Las, e 2
NN e
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THE NEW GRAPHIC EQUALISER

——

=

i

This revolutionary new design with no complicated coils to
wind Construction details 60p and all parts available from
us

Send S.A.E. now for complete components schedule

Fully punched and printed metalwork and woodwork also
availabte

— Learen

i

A

—

d We stock an excellent range of tools
ﬁ‘ especially for the electronics enthu
\ siast From miniature wiring tools to
multimeters including soldering irons
( and desoldering tools screwdrnvers,
\ \1 . cutters, pliers. strippers, miniature
\ \ electric drills for p.c.b.’'s. transistor
tester, etc Full details on catalogue

pages 167 to 176

PEDAL UNIT TV, GAME

Play fascinating games NOW on your

ompletely self-contained peda own tv in your own living room. The
umi 13.note 2-octave range 4 kids will think 1t's magic when the
TGRS NEm o] scores pop up on the screen. Lay your

iy otgan' Area nusual extr

;,yheé’a s guita ,T.;’pw,, By @ bets — anyone could win — with
our envelope shapers 10 give a ‘ Maplin’s prices everyone can win
ieal bass gunar sound A must Complete kit to play four games only
the solo guiarst Full consiruct £24 50. Add 35p for copy of
GRS @I GRS = 28l 3 construction details. See our August

S oy e newsletter for details of rifle kit

Our bi-monthly newsletter keeps you up to date with latest
guaranteed prices — our latest special offers (they save you
pounds) - details of new projects and new lines. Send 30p
for the next six issues (5p discount voucher with each copy).

MAPLIN ELECTRONIC SUPPLIES

P.0. BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone: Southend {(0702) 715155

Shop: 284, London Road, Westcliff-on-Sea, Essex

{Closed on Monday! Telephone: Southend (0702) 47379

IT'S AFANTASTIC BESTSELLER!

216 big (11" x 8”) pages! Over a thousand illustrations!
Over 30 pages of complete projects to build!

Thousands and thousands of useful components described
and illustrated! No wonder it's a bestseller!

DON'T MISS OUT! SEND 60p NOW!

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

Please rush me a copy of your 216 page catalogue by return of post.

! enclose 60p, but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 60p refunded
immediately.

NAME

ADDRESS —

T ETT T

-
I
I
|
|
|
I
l
|
I
I
|
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specify
CINCH

BARRIER TERMINAL BLOCKS & ACCESSORIES
J-SERIES MULTIWAY PLUGS & SOCKETS
PRINTED CIRCUIT BOARD EDGE CONNECTORS

D-SUBMINIATURES

and be
certain

United-Carr Supplies carries the
widest range of CINCH parts
available in the UK, and will accept
for quick delivery mixed or small
quantity orders. So make
United-Carr Supplies
vour Single CINCH Source.
Send for free catalogue
illustrating the full range of
components available.

United -Carr Supplies Limited
The largest CINCH. DOT and FT stockist

112 Station Road l\keston, Derbyshire DE7 SLF
Tel:0602 328711 Telex 377117
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PLASTIC FASTENERS

FOR ELECTRONICS

SELF-ADHESIVE CABLE CLIPS are a quick
and simple means of securing cables, cords and
small looms to flat surfaces. No drilling or
fixing screws necessary. The peel-off backing is
removed immediately before placing the clip.
The coating adheres to most clean, flat surfaces
and withstands a wide range of humidity and
temperature. Cable clips are moulded in natural
nylon and have rounded edges to prevent
damage to the cables.

*,CABLE STRAPS are semi-permanent fasteners
for strapping wires and cables into tight,
compact looms. The ratchet fastener is adjust-
able and can be released by pinching-in the
sides of the fastener head. Cable straps are
rmade from black nylon.

WIRE TIES are a flexible means of fastening
wires and small cables into orderly, compact
looms. They are quick and easy to fit and can be
re-used, greatly reducing re-looming times.
Wire ties are made from nylon and are available
in various sizes each determined by a different
colour.

The P.C. BOARD GUIDE is a self-retaining
edge support for printed circuit boards. It has
good panel retention and grips p.c. boards
firmly and securely. The guide is available in
two types of material - yellow acetal or ‘grey
Noryl, for high temperature and voltage appli-
cations.

P.C. BOARD SPACERS are simple to fit, one-
piece mouldings for use with p.c. boards. They
have a self retaining shank for fastening into
panels and a T-shaped anchor for securing p.c.
boards of 0.062” thickness. They have good
resistance to vibration and are suitable for
board-to-board or board-tochassis use.

rP.C. BOARD STAND-OFFS are quickly assem-

bled, self-retaining panel supports for p.c. s
boards. Made from natural {off white) nylon and L
have good resistance to vibration. Suitable for

panels up to 0.079" thickness. Stand-Offs accept \b/
FNO. 4 self-tapping screw. -
PLASTIC RIVETS fasten paneis, fittings e |
name plates to metal plastic and wood. Resilient
enough to fix into brittle materials like fibre-
glass, hardboard and glass. ‘Shank, head and
pin are one piece. Fixing is by driving the pin
through the head into the space between the
legs, gripping the work.

*DRIVE FASTENERS hold two or more panels
together. Easily fixed, normally by thumb
pressure. No special tools required. Boat-
shaped DRIVE Fasteners are for panels of thin
and medium thickness and are removable.
Ribbed Drive Fasteners are used in blind holes
there hole length exceeds lergth of shank.

PLASTIC HOLE PLUGS are quick, inexpensive
means of plugging unwanted holes. iHole Plugs
keep out dust, dirt and moisture. Attractively
shaped heads give a neat finish. The snap action
grip of the Hole Plug makes a vibration resistant
seal. Hole Plugs are made from nylon and are

»_ non-corrosive.

LOKUT ANCHORS are used to strengthen
holes by providing additional* screw thread
engagement in materials where self-tapping
screws would be unsatisfactory. Made from
high strength nylon and used in insulation, and
relectrical chassis work. Easily fitted by hand.

s Xk
<

1000's OF OTHER TYPES OF PLASTIC*
AND METAL FASTENERS
LEAFLETS ON REQUEST

HARMSWO RTHﬁi

HARMSWORTH, TOWNLEY & CO. LTD.
HAREHILL TODMORDEN LANCS OL14 6JY
j_Pone TODMORDEN 2601 (STD 070-681 2601) J

WW—035 FOR FURTHER DETAILS

WWwW americanradiohistorv com


www.americanradiohistory.com

Wireless World, October 1977 i

- .‘ YZER
CUSHMAN CE-15 SPECTRUM ANAL

-'—'.'E-‘/" ELECTRONICS, INC. e

REFERENCE LEYEL_' -0 da8

INTENSITY
.10

PROBE PWR

FREQ CAL IN

PWR/VOL 2

TRELE

O 310 ¢6®
ofr CENTER FREQUENCY Fo
TUNING

SCAN WIDTH /™

Heps COARSE

10K -
e .10K FLIN
o MON FM

® AM/FM me¢
o Easy to ope

® Low cost

New from Dana is the Cushman CE-15 spectrum analyser, with a total range of 1 MHz to 1 GHz.
Portable 12-volt operation is offered as an option, making it a valuable tool in radio service work.

Interlocked controls ensure simplicity of operation, and levels from +20 dBm to -115 dBm can be
measured directly from the display, which has a range of 70 dB.

Measuring only 240 by 220 by 470 mm, the CE-15 takes up little bench space and, weighing in at
13.6 kg, is easily carried. How have you managed (so far) without one?

Makers of High-quality Instruments : Frequency Counters
2 Digital Voltmeters
Dana Electronics Ltd., Waveform Generators
Collingdon Street, Communications Test Equipment
® Telex : 82430

Luton, Beds. Microwave Counters

Others measure by uUS. Telephone : 0582 24236 Frequency Synthesizers

WW—078 FOR FURTHER DETAILS
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of this fine equipment please let us know.

Power Bandwidth

Power at clip point (1 chan)
Phase Response

Harmonic Distortion
Intermod. Distortion
Damping Factor Greater than 200 DC to 1kHz at 802
Hum & Noise (20-20kHz) At least 110db below 150 watts
QOther modeis in the range: D60 — 60 watts per channel

500 watts rms into 2.5 ohms
+0. — 15 DC to 20kHz. 1 watt 802
Below 0.05% DC to 20kHz

MACINNES LABORATORIES LTD.

Macinnes House, Carlton Park Industrial Estate

Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615

HIGH POWER DC COUPLED AMPLIFIER

UP TO 500 WATTS RMS FROM ONE CHANNEL
DC-COUPLED THROUGHOUT
OPERATES INTO LOADS AS LOW AS 1 OHM

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

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 worid’s leading power amplifier. 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

DC-20kHz « 150 watts + 1db, Odb’

Betow 0.05% 0.01 watt to 150 watts

Other models avatlable from 100 watts to 3000 watts

Siewing Rate
Load impedance
Input sensitivity
Input Impedance
Protection

8 volts per microsecond

1 ohm to infinity

175 V for 150 watts into 82

10K ohms to 100K ohms

Short. mismatch & open cct protection
Power supply 120-256V. 50-400Hz

Dimensions 19" Rackmount. 7 High. 93" Deep
D150A — 150 watts per channel

MACINNES FRANCE

18 Rue Botzaris
Paris 75019, France
Tel: 206-60-80 or 206-83-61

ELECTRONIC
INDUSTRIAL THERMOMETER

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 open
scale meter. Supplied with carrying case, Probe and internal 1%
volt standard size battery

Model “Mini-Z 1" measures from—40° Cto + 70° C.
Model “Mini-Z 2"’ measures from—5° Cto + 105° C
Model “Mini-Z Hi”" measures from + 100° Cto + 500° C

(VAT 8% EXTRA)

Write for further details to
HARRIS ELECTRONICS (LONDON)
138 GRAY'S INN ROAD, LONDON, WC1X BAX
(Phone 01-837 7937)

WW—036 FOR FURTHER DETAILS

Price £25.00
Price £25.00
£271.50

KONTAKT 60

FOR INAGCCESSIBLE CONTACTS
—More than just a cleaner.
KONTAKT 60 guarantees
perfect cleaning of
contacts chemically in accord-
ance with todays technology.

o s

TR

Vo niquaghtn =

£ et TP s KONTAKT offers the following

R advantages

e % . Dissolves oxides and sulphides the safe

Gonitva y way without attacking contact sub-
. stances

2. Contains carefully selected solvents
which do not attack plastics whereas
they do dissolve resinified contact
reases and dirt.

ontains no silicone.

. Contains a light {ubricant in order to
avoid the contact paths being corroded.
Prevents further oxidation setting in.

. Prevents ‘creep’ currents.

Because of these' outstanding properties
Kontakt 60 is one of the best and most
popular contact cleansing agents in the
world.

= X0 I YK

Used by major industrial companies

OTHER KONTAKT PRODUCTS ARE:

70 Protective Lacquer. 80 Special Siliconized Polish.
72 Insulating Spray. 100 Antistatic Agent for
75 Cold Spray for Fauit Plastics.
‘Location. 101 Dehydration Fluid.
Write for full details of above complete range of
Kontakt products to:

SPECIAL PRODUCTS DISTRIBUTERS LIMITED

81 Piccadilly, London, W1V OHL. 01-629 9556.

WW—014 FOR FURTHER DETAILS
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SUPER3()

The feature packed
general purpose iron
built to professional

'l standards for only
£2.95 +(82vat)

3

! Whenweintroducedthe Super 30 last
—  vyear it was the best general purpose,
soldering iron at its price in Britain-—it
still is, at only £2.95p. {plus 8% VAT)

The ORYX Super3Q0offersyoualithese
features as standard- Neon safety
light, Long life element, lron coated
screw-on tip, Staintess steel shaft,
Styled handle, Two minute element
change and a stainless steel clip-on
hook,

Industoiatl Distributors include
Electropian Ltd . Orchard Road,
Roysron, Herts SG8 SHH

GDS {Sales) Ltd . 380 Bath Road.
Siough. Barks SL1 6JE

ITT Efectronic Services Edinburah
Way. Harlow, Essex CM20 ZDF

Greenwood Electronics

Greenweod Eledtros iman f

\ Teeutone ) 4% B

“Hlustration actual size

——
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The world’s most famous company in communication, the Nippon
Electric Company Ltd.. Tokyo, has developed the famous NED CQ
radio amateur gears, being with regard to design, quality, reliability
and price real pace-setters for today’s communicators

Firstin history of amateur radio, such a big and famous company with
more than 8O years of experience in construction of communication
facilities, made its experience available to radio amateurs around the
world

The NEC, which has declared microwave space communication to its
speciality, knows perfectly which attributes equipments must have for
becoming bestsellers.

Today we present:

NEC ca 110 E DIGITAL

kgj:‘ ?
, 1. g
fe— ]

allband, HF 300wattstransceiver, 160 / 80 / 40 / 20 / 15 / 11
10A 7/ 10B / 10C / 10D / WWV. modes FSK, USB, LSB. CW. AM
with separate 8 pole X-tal lattice filters for each mode fitted
Further features: Side tone at CW, VOX (automatic transmit-receive
by talking into microphone), 11 meter CB band, all channels easily
selectable through digital counter, excellent receiver sensitivity at
extreme crossmodulation security by application for the 7360 low
noise beam, deflection mixer tube.

This feature alone makes of the NEC CQ 110 E a toprider. Fixed
channel communication on 22 channels is possible. A 60 page
manual and a high quality dynamic microphone are supplied with the
transceiver. Speaker, AC 100-235 volts and DC 13.5 volts power
supplies are built in of course

NEC ca 301

I oA

T,

Bt

allband HF, 3KW, linear amplifier, 160/80/40/20/15/11/
10 meter, for modern amateur communication. Two EIMAC 3-500 Z
triodes, in zero bias grounded grid application guarantee long trouble
free communication. The NEC CQ 301 can be driven by our CQ 110E
or other exciters capable of about 50-100 watts of drive. AC power
supply 100-235 volts is buiit in of course

RETAILERS: Do not hesitate to accept our offer. Join us in selling
these bestsellers!

Sole distributor in Europe:

CECCorp . Via Valdani 1 —CH 6830 CHIASSO—SWITZERLAND
Phone: (091) 44 26 51. Telex: 79959 CH

WW—032 FOR FURTHER DETAILS
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0S245A-a new,low price 10MHz
multi-purpose scope

AUDIO 'E.V.,TEST

SERVICE, LABORATORY,
EDUCATION.

All of these applications, plus many
more are met by the 0S245A, the low
price, high performance, professional
oscilloscope.

5mV/div sensitivity and 10 MHz
bandwidth, with full trigger
performance make this excellent
oscilloscope superb value - and every

oneis backed by the Gould Advance
2 year Guarantee.

Send for full details today.

Gould Advance Limited,
Roebuck Road, Hainault, Essex |G6 3UE.
Telephone: 01-5001000
Telex: 263785

-) G 0 U LD ADVANCE
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A. D. BAYLISS & SON LTD.
Behind this name

there’s a lot of
real POWER!

llustrated right is a TITAN DRILL

Mounted n a multi-purpose stand This dril 1s a powerful too) running on 12v DC at approx
9000 rpm with a torque of 350 grm cm Chuck capacity 3 00 m/m

The mutti-purpose stand 1s robustly constructed of steel and aluminium The base and bracket are
finished 1n hammer blue

Also avallable for use i the stand is the RELIANT DRILL which is a smaller version of the Titan
Approx speed 9000 rpm 12v DC torque 35 grm cm Capacity 24 m/m

TITAN DRILL & STAND £19.50

+ B% VAT = £21 D6 + £1 P&P

TITAN DRILL ONLY £€8.90 + 8% VAT = f9 61 + 35p P&P

RELIANT DRILL & STAND £16.27

+ B% VAT = £17 52 + £1 P&pP

RELIANT DRILL ONLY €5.22 + 8% VAT = £5 64 + 35p P&P

TITAN MINI KIT DRILL £14.75
Plus 20 Tools + 8% VAT = £15 93 + 50p P&P ]
RELIANT MINI KIT DRILL £12.00 K

Plus 20 Tools + 8% VAT = £13 08 + 50p P&P

TRANSFORMER UNIT £8.55

+ 8% VAT = £9 23 + 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 aids

To back up the power tools Expo offer a comprehensive setection of Drilis Grinding Points and
other tools

SEND STAMP for full details 10 mamn distributors

A. D. BAYLiISS & SON LTD., Pfera Works, Redmarley, Glos. GL1 9 3JU

Stockists Richards Electnc. Worcester and Gloucester. Hoopers of Ledbury. Hobbs of Ledbury: D&D Models, Hereford; Bertella, Gloucester
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If you use IMO or OMRON relays,you certainly
know about the exceptional reliability and
performance of these remarkable devices.

What you may not know is that our reputation
for switches is just as impressive.

Therange covers: Limit Switches—New multi-
plunger,metal enclosed and
turret-head types.
Photoelectric Switches
Subminiature, metal enclosed
and the unique bicolour switch.

Plus Proximity Switches—-A new
range covering AC/DCtypes to
DIN standards.

IMOand OMRON products are compatible all
along the line, which should gladden the heart of
circuit designers everywhere. They are always
avallable ex-stock at highly competitive prices-
which will make buyers happy too.Plus of course,
IMO’s helpful and unmatched service. All of which
we hope you'll find most impressive.

IMO. There's more to us than you may know.

IMO Precision Controls Ltd, 349 Edgware Road,
LondonW.2. Tel: 01-723 2231.

Something of interest if you're
impressed with our relays.

Limit Switches Photoelectric Switches Proximity Switches

WW~-058 FOR FURTHER DETAILS
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Sine, square and triangle, 10V pk-pk

l 600 Function Generator. 0.01 Hz to 100kHz.
[ XX} output.

the 600 plus 0.001Hz to | MHz, 20V pk-pk

’ 601 Function Generator. All the features of
b €0 @ output.

EOBALK FUNCTION GENERATOR £5501

20 0 8
- JRORRNNE BUN - ANONY

602 Variable Phase Oscillator 10MHz to
100k Hz, two output channels. Phase
variable throughout 360°.

603 Sine Square Oscillator, square wave with
®0® threeoptions. TTLand Aux Sine wave.

i

610 Digital Frequency Meter. True
frequency readings even below 10Mz.
0@ Frequencyrange0.001Hzto IOMHz.

CRGITAL PRI PNCY MEYER  FrMBI0

1580 Y ® 5
TR

Five new test instruments
on performance and price
to meet your specifications

The Feedback 600 Range

See for yourself, by sending for our free colour brochure.
To Feedback Instruments, Park Road, Crowborough,
Sussex TN6 2QR or telephone George Butterfield on

(089 26) 3322.

Name
Company
Address 0@

_ - _ _ Tel _ _
laminterested in 600601 ]602(]603[1610(]

N S GRS GVED DVED ENGN DRED BUED DUED DNED DNED VIR DN e
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The Allen and Heath Broadcast
Feed Forward Delay Limiter.

The only limiter that makes it IMPOSSIBLE for a
transient peak to pass through the unit, without the use
of clipping devices. Included in its design is a
revolutionary bucket brigade integrated circuit. This
delays the main signal path by approximately one
thousandth of a second. Thus gain reduction is fed
forward before there is any increase in the programme
level. The unit can be used with high powered equipment
such as broadcast units and P.A. systems. Use ittoo in
studios with effects units.

Try and test one at our demo. studio. Pembroke House,
Campsbourne Road, Hornsey, London N8.

Or, for more information, call Andrew Stirling at
01-340 3291.

Allen and Heath Limited.
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Instant
LCR Answers

Wayne Kerrs new component meter

The B424 is a simple-to-operate,
low-cost meter that gives accurate
component measurements over an
extremely wide range. It will verify
claimed values and tolerances almost as

quickly as components can be connected.

Itis particularly suitable for batch-
testing at Goods Inwards, and for
individual component checking at
Inspection orinlaboratories.

Readoutonthe LCD display is within
an accuracy of 0.25% 1 digiton all
ranges.

Advanced features include fully
automatic adjustment of test signal level
and frequency, so the operator doesn't
have to calculate and reset for each type
of measurement.

Full information is available from :
Wilmot Breeden Electronics Limited,

442 Bath Road, Slough, SL16BB England.

Tel :Burnham (06286) 62511
Telex:847297

'»L Wayne Kerr

Key features of the B424 include:

Measurement from 0 to 20 megohms, 20 millifarads and
2000 henrys.

Input protection against charged capacitors.
Battery/mains operation.
Low-level test signals to protect components.

Analog and digital outputs for ancillary equipment (such as
Limits Unit at Goods Inwards).

Continuous up-dating of display for changing values.
N N N B N N ¥F B B K B X
Please send me full information on the B424 component meter.

WW 10/77 I

Name

Compgﬂ
Address_

——-1l E B EE =

Tel
L WilmotBreeden Electronics Limited 442 Bath Road Slough,SL16B8

I I G DS S S DS D D IS BN B e .
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Total Capabiity
n so|der|ng

electronic

. temperature
PC/2 SYSTEM Variable power control { ] v
electronic ; X
control at p

economic
cost

TC 50 Self-contained
adjustable thermostatic
L] iron, mains or 24V

Send TODAY for FREE , ' \ = *
Catalogue with full details i DE-SOLDERING TOOLS
£ : SOLDERING IRONS ) Built-in heating and
of this and other Comprehensive range of “Hmmng,g,  suction. Mains, low voltage,
equipment ow cost irons 10w to 75w nr electronically controlled

LIGHT SOLDERING DEVELOPMENTS LTD

97-99 Gloucester Road, Croydon,Surrey CRO 2DN  Telephone 01-689 0574, Telex 8811945

WW — 070 FOR FURTHER DETAILS

Invaluable for
holding P.C.B.s and other
panels when inserting and soldering
components. Can be adjusted to suit work up to 280mm,
rotating to gain access to reverse side and locks in any
position. All metal

Price £10 inc. VAT P&P £1

Robust, all metal with ample throat
dimensions. Adjustable height canti
lever with lever actuated feed. Spring
return Will accept both P1 & P2 drills
Price £18.50 inc. VAT. P&P 106p

Constructed to take the popular P1 drill

and ensure a high degree of accuracy in

all types of electrical precision work
Price £5.13 inc. VAT. P&P 38p

I Olympia
Empire Halll  Write or phone for full details

EXHIBITION| SEE OUR
15-29 October |STAND

Sole UK Distributors

PRECISION PETITELTD

119a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG
TEL:01-977 0878

WW — 060 FOR FURTHER DETAILS
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S.E.E.D.

THE NEW NAME IN MINIPROCESSORS AND ASSOCIATED EQUIPMENT

ARE YOU LOOKING
FOR A SYSTEM?

ALTAIR, IMSAI POLYMORPHIC
OR SWTPC 6800

—
g

[

w

Systems no longer have to look like this We can supply them like this

Or let us quote you for a system
tailored to your requirements and
housed in the desk of your choice, i.e.
Sapele as shown above or pressed

TERMINALS steel (two-tone finish) a"s below.

PROCESSORS

MEMORY

EPROMS

CASSETTE INTERFACE
FLOPPY DISK SYSTEMS

ETC., ETC.

Send for our comprehensive
catalogue and price list on:

i S %@‘ s

z NAGCIS e
pr B g S

STRUMECH ENGINEERING ELECTRONICS DIVISION
PORTLAND HOUSE, GOPPICE SIDE, BROWNHILLS
PHONE BROWNHILLS 4321

WW—083 FOR FURTHER DETAILS
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there are
transformers and

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

. - -
LAMJ Drake Transformers Limited
| W Y ' South Green Works, Kennel Lane, Billericay, Essex CM11 2SP, England

Telephone: Billericay 51155. Telex: 99426. Cables: Drakentrans, Billericay. England

WW — 006 FOR FURTHER DETAILS

The Quickest,
Simplest Way of
Punching Holes
in Sheet Metal

Q-Max punches make clean, accurate
holes every time. In no time. With no
tiling, no jagged edges, virtually no
burrs-with no hard work. And no
holes are barred. Round or square,
QMax punches are available in

sizes down to 10mmup to 75mm for
use on sheet metal up to 16 gauge.
No wonder they're used by all
sEolS government services (Atomic,

Military, Naval, Air, GPO, Ministry of

Works)and all over the world by radio,

motor and industrial manufacturers,

plumbing and sheet metal trades and
L] garages.

The E.E.C. Directive 76/889, covering radio interference
caused by electrical household appliances, portable tools and
similar equipment, will become law in 1978. metric
To assist manufacturers to comply with these regulations Erie and linear

57

sizes

have not only established a fully equipped suppression
laboratory for undertaking R F 1. testing, but have also
developed a wide range of components to perform this
suppression function.

Send for our brochure on R.F.1. and discuss vour problems with our
Engineers.

ERIE ELECTRONICS LIMITED

Resistor Division,

Wholesaie and Export enquiries welcomed. Further details from,

South Denes, Great Yarmouth, Norfolk. NR30 3PX
Tel: 0493 56122. Telex: 97421.
ITT “Q-MAX” (ELECTRONICS) LTD
Companents | '40-41 FURNIVAL STREET, LONDON EC4 - 01-242 7400
WW — 005 FOR FURTHER DETAILS WW—017 FOR FURTHER DETAILS
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Swld
CT 64
VISUAL DR!WSPLAY TERMINAL

TR T

* 16 Lines per page * Scrolling or Page Mode Operation

* 64 or 32 Characters per line * Control Characters decoding — 32 Combination
* Upper and lower case letters * Prints Control Characters

* Full 8 Bit Memory * Usable with any 8 Bit Ascii Computer

* 128 Character Ascii Set * Reversed Background — [ITETITNCTIRAT TR

* 110/220 Volt 50-60 Hz Power Supply

Complete with:— Chassis and cover, cursor control, 110-1200 Baud serial interface and keyboard.

Optional monitor show in photo available.
Now you can buy it. The Terminal that has all the features that peopie have been asking us to include. The CT-64 has all
the functions that you could want in a terminal and they may be operated by either switches, or through a software
programme.
All cursor movements, home-up and erase, erase to end of line, erase to end of frame, read on, read of, screen reveysal; -
scroll, no scroll, solid cursor, blinking cursor, page selection and a beeper to warn you of end of page; all are provided
for your use in the CT-64.
You may also switch from upper case only, teletype style operation to upper-lower case typewriter style operation. You
can reverse the field on individual words to highlight them, or you can reverse the whole screen.
CT-64 is complete with keyboard, power supply serial interface and case. A matching 9 inch monitor with co-ordinated
covers is also available to make a complete system.

Price effective 1/11/77  Visual Display Terminal CT-64 £230 Kit Form
Matching Monitor CT-VM £140 Assembled

A UHF Modulator is also available which ailows you to plug into the aerial socket of your T.V. On some T.V.s unless the
line iength is limited to 32 characters some definition will be lost.

MOD 1 Modulator £4.50
Prices quoted do not include VAT

e It

Please send me details of your full range of computer equipment and software l )
| SOUTHWEST TECHNICAL
Name .. I PRODUCTS CO.
AdAIeSS . I 174 IFIELD ROAD
............... I LONDON SW10
........................................ | TEL. 01-373 8571
........................................................ |
I
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dissatisfied
with your

SOUND?

Non-Linear Phase? Crossover Roughness?
Capacitor Re-actance? Unbalanced Outputs?
Bass Loss as Low Power?

Contented JORDAN-WATTS Loudspeaker
users know nothing of such problems — they
enjoy fatigue-free clean natural sound from
their amazing single metal daphragm
full-range JORDAN-WATTS High Fidelity
Loudspeakers.

With 4 out of 5 emigrating to ease the balance
of payments JORDAN-WATTS Loudspeakers
are sometimes hard to find, but the reward is
years of pleasure.

Service delays? Not with JORDAN-WATTS
Instant Exchange Service.

Send stamps for illustrated brochure and
D-1-Y details to: —

Jordan-Watts Ltd., Name
Benlow Works,
Silverdale Road,

Hayes, Middx. UB3 3BW
Tel: 01-573 6928

Address

ORDAN

LOUDSPEAKERS
the voice of hwgh fiddaehity

FREQUENCY COUNTERS

1/10 Hz to 1.2GHz . _
High performance instr t ing frequen period. time,
freq./ratio and calibrated output facility. Fast delivery. Specials by
.arrangement.

i sen » g Ky BETRIMES

TYPE 801B

CRYSTAL OVEN
OPERATING MANUAL

WO TONE BLUE CASE £274 250 MHz
Sensitivity 10mV. Stability 5 parts 10."

Resolution * 1 Count

0IM 32MHz 5 Digit £98 401A 32MHz 6 Digit £135
501 32MHz 8 Digit £192 701A B80MHz 8 Digit £210
8018/M 250MHz 8 Digit €288 | 90IM 520MHz 8 Digit £385
1001M 1.2GHz 8 Digit £670

Start/Slop versions plus €18 | wemory versions available if not

suffixed M £30 extra

Type 101 1MHz 100KHz 10 KHz Crystal Standard £98
Type 103 Off/Air Standard £98

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

R.C.S. ELECTRONICS

6 WOLSEY ROAD, ASHFORD
MIDDX. TW15 2RB
Telephone: Ashford (Code 69)

53661/2
A

~ WW—057 FOR FURTHER DETAILS

BULK ERASURE PROBLEMS?

LR71

MAX REEL SIZE 112"

LR70

MAX REEL SIZE 8 a''

If it's personal we can only advise a diet or joining weightwatcheqs‘
If it's to do with tape, then why not consider the LR70/71 bulk
tape erasers. They are simple to operate and will erase cassettes,
cartridges and reels of tape up to a maximum reel size of 11%"
and tape width of 1", quickly and efficiently within the time it
takes to read this advertisement

The LR70/71 bulk erasers are currently used in Broadcast
Companies, Recording Studios. Government Departments,
{Educational Establishments and the Computer Industry

Wioderately priced and available from

LEEVERS-RICH EQUIPMENT LIMITED
INCORP. BIAS ELECTRONICS

319 Trinity Road, Wandsworth, London SW18 3SL
Telephone 01-874 9054

Cables: Leemag London SW18. Telex 923455 Wembley

WW — 072 FOR FURTHER DETAILS
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Buy direct from authorised U.K. distributor

curout  svwe

&1 e et - —
» 00 @Eowwe —

Guaranteed repairs and recalibration service

Farnell International Instruments Ltd.
Sandbeck Way, WETHERBY

West Yorkshire LS22 4DH

Tel: 0937 63541

Telex: 557294

WW — 082 FOR FURTHER DETAILS
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TIME FOR
WIRELESS ?
Y
L. I

The MA1012 LED digital clock module is a full 12/24 hour
format clock unit, operating from 50/60Hz mains and offering
a host of features: Hours, minutes display in bright 0.5 LEDs,
with optional seconds, sleep and snooze alarms, fast and slow
setting, PM indicator, switched output for radio, but the most
important feature is the non-multiplexed directly driven display.
This_means no RFI, so the MA1012 is ideal for use in any type
of radio/tuner etc. The neat fitting means it can be slotted into
many existing cabinets/chassis - only 1.75 x 3.75 x 0.7 * total!!
£9.45 per module - isolating mains transformer £1.50 (8% vat)
Two modules and two transformers for £20.00 + 8% VAT.

AMBIT announce a new addition to the catalogue - information
on TOKO’s new ceramic ladder filters, 2.4kHz SSB filters etc.
HF coils, new flat faced low cost panel meters. Catalogue 45

- moldings for housings of electronics and search coil, tubing etc. Can be set

DETECKNOWLEDGEY!::

Metal locator principles and practise, including some of the facts that the
manufacturers of £100+ metal locators wouldn't like you to know !! £1.00f
The Bionic Ferret 4000 — A little detector technology of our own. The

VCO based metal locator for the electronics constructor, including platsic

up using just a test meter.'All in’ price £34.26 inc PP and 8% VAT.
DEMONSTRATIONS AVAILABLE AT OUR OFFICES IN BRENTWOOD HIGH ST.

—

COMPONENTS ETc:

As usual, Ambit offers a comprehensive range of components and modules
for wireless, including over 300,000 types of signal inductors for just about
every conceivable RF signal application from 5kHz to 300MHz.

METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14

days delivery. Other Ranges and
special scales can be made to order

Full Information from:

HARRIS ELECTRONICS (London)

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

SEMICONDUCTORS Mgdulﬁlmng.mgag_s_r
CA3089E FM IF  1.94 BC413 lonoise 0.18 EC3302U 3 varicap FME7.50
KB4402 FMIF 1.94 40238 shid.RF_0.25° EF5600U 5 varicap FM £12.95
HA1137W  FM IF 2.20 BF224 .6GHz RF0.22 NT3302UG 3 gang FM £7.50
TBA120 FM IF 0.75 BF274 .7GHz 0.18 EF5800 6 varicap FM 14.00
TBA120S FM IF 1.00 ZTX212 50v/.3W 0.17 EF5801(5800+osc op) £17.50
SN76660N FM IF  0.75 ZTX213 30v/.3W 0.16 8319 4varicap mos mix £11.45
uA720 AM radio 1.40 ZTX214 30v/.3W 0.17 7252 fm tunerset £26.50
CA3123E AM radio 1.40 ZTX451 60v/1W 0.18 7253 stereo tunerset  £26.50)
HA1197 AM radio 1.40 ZTX551 60v/1W 0.18 7020 cer. filt. fm if £6.95
T el
C1350 a ain d 1 v/t 3 it for z
\YA7535 F%& gam 188 BD535 60v/50W 0.52 [nbfm if filter/amp/detector
LM1496 Bal mix 1.25 BD536 60v/50W 053 for +T2v [
MC1310P mpx dec. 2.20 BD609  80v/90W 0.70 92310 mpx decoder £6.95
CA3090AQ mpx dec. 4.35 BD610  80v/90W 1.20 91196 mpx decoder &birdy
HA1196 mpx dec. 4.20 BF256 1GHz jfet0.34 fitter £12.99
LM380ON 2w AF 1.00 E176 pch. swt. 0.38 93090 mpx decder. £8.36
LM381 st.pream. 1.81 MEM614 (40822) 0.38* 91197 mw/iw tuner  £11.35
tda2020 15w AF 299 MEMG616 (40673) 0.57+ 7122 3 varicap am tuner for
tca940e 10w AF 1.80 MEM680 lo noise 0.75° MW lor LW) kit £9.00
tba810as 7w AF  1.08 N 810k complete TBA810AS
. BA102  vhivaric. 0.30 ki £3.00
LM301an opamp 0.39° gay32) 030 module kit ) J
CA3130T mosoa 085" ggiga' 4 B (2 940k as above with tca 940E
o ual varic 0.45 { f ) £3.9
uA741 opamp 0.34° BR1O5  uhfvaric 0.40 both kits inc heatsink 895
LM3900 op amis  0.68° 2 dual - NB All our audio ICs are
7805uc Sy/1A  1.66 Mvams, 5 1‘5‘3/3’& 108 short circuit” protected ds
tda1412 12v/.6A 0.95° mvam1 25" 0'98 defined by the manufacturer
78M20uc 20v/BA 120+ Mvam12525vam 0. All our mpx decoders are
78M24uc  24v/5A 120+ TYOKO COILS & filters provided with TOKO mpx
uA723cn variable 0.80° 10mm notch filters. All our FM IF
NES550a variable 0.80* AM |Fts with cap. 0.30 modules use the improved
TAAS50b 32vref. 0.50° FM IFtswithcap. 0.33 mute version HAT137W.
icl8038cc  siggen  4.50° e Qthers: {from gen. price list)
NES55v tner' 070+ YHCS11098AC2  0.30 FX11156 ferrite beads 10/25p
NES66v vco 2,60* YHCS12374AC2  0.30 £Ry my/lw ferrite rod £0.90
NES67v tone dec. 2.60° YHCS11100AC2  0.30  wmin foil timmers by Dau
NES560B  hfpll 350 KACSKS86HM — 0.33 5/46/20pF swing 7.5 ~0.18
NES61B  hipll  350° 7mmIFsfor RC 033 33350 0"y 8 026
NES565k 1f pll 2.50* CFS$10.7 ceramic  0.50 B0pF swing 10mm dia 0.24
MC1312 uad 1,50 BLR3107N mpx 180 22turn 100k diode law
11C90 50MHz 14.00%BBR3132 6pole Im 2.25  {(impots for varicaps  0.45
I R o P R o
X1 Ov/.3W 0.14 3 u v J
ZTX109 3ov/.3w 0.14 MFK7/9kHz e Chokes 1uH to 124mH OA.

VAT is extra at 12.5% except where otherwise shown. Postage now 25p
per order please. Catalogue 45p inc pp & vat. Please send an SAE with
all enquiries (a5 or larger size please) Price list free with an SAE (a5 size)

AMBIT

INTERNATIONAL®C

2 Gresham Road. Breniwood. Essex CM14 dMN Tel (0277) 216029

WW—084 FOR FURTHER DETAILS
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V CAMERAS
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Type 130 is a compact 2/3 inch camera with an unusually
high specification for a camera of this size. It is a sturdy,
reliable camera of great versatility.

Type 150 is a 1 inch camera with a similar specification to
the 130 and particularly suitable for industrial use.

Type 113 is an extremely rugged camera designed for critical
applications of a very wide nature. Resolution is better than 800 lines.
Type 118 is a day and night camera based on Type 113 but with many
unique features to enhance its performance in difficult light conditions.
KGM cameras and monitors are backed by KGM’s many years’ experience
of designing and building CCTV equipment for large industrial

users and leading public authorities. Send for your data sheets now.

. d ELECTRONICS
et Il W UMITED

Clock Tower Road, Isleworth, Middlesex TW7 6DU
Tel: 01-568 0151. Telex: 934120

WW—021 FOR FURTHER DETAILS

Hv s NON-CONTACT MEASUREMENT
AND CCTV DISPLAYS

NON-CONTACT MEASUREMENT, using standard
CCTV cameras. Fast, versatile measurements for
Production and Test:

VP 101/2 TARGET LOCATORS for automatic positioning
VP 103 TARGET HEIGHT INDICATOR for dimension
checking

VP 104 AUTOMATIC VISIBLE FLAW DETECTOR.

VP 105 INTENSITY INDICATOR checks brightness at
selected spot.

CCTV DISPLAYS compatible with standard CCTV
equipment

BAR GRAPH GENERATORS 8-32 way displays.
SUBTITLE/INDICATOR superimposes pre-stored and
typed-in messages. also movable arrow and box, on CCTV
picture

HAMPTON VIDEO SYSTEMS LTD.

Heath Road, Twickenham. Tel. 01-891 1974

WW — (23 FOR FURTHER DETAILS

PHILIPS 7

YO0 PHILIPS
HI=Fl ({775

The top sellers for home assembly in
Europe —now available in the UK.

Now - read all about the Philips range of
quality kits for home assembly — mixers, amplifiers,
speakers, etc, etc. Send today to
S.S.T. Distributors (Electronic Components) Ltd.,,
West Road, Tottenham, London N17 ORN

[ Piease sendme, quickly, the new colour catalogue.  Ww101]

I Name

I Address o I

= {PN““’S | Postcode ‘

| frec Tl
I S.S.T,D|str|butor313a]-n8n[t?eec¥. I ’

the Philips Group of Companies.
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" Four Good Reasons
for using
Zettler Relays:

Zettler Relays are first class quality
We have about 50 years experience in producing relays.
Zettler Relays are readily available.
Most are available ex stock Harrow
Zettler Relays are proved in practical applications.
Millions are used in our own electronic systems and products.
Zettler has the right relay for most applications, e. g.:

Flatform Relay AZ 531

for universal. application with
control circuits, 1. e. for »black and
whitec operation. 2 independent
changeovers. Contact material

Fine silver. silver cadmium oxide,
fine silver with hard gold flashing.
Printed circuit mounting
(27.5%22.5%11 mm).

Coil voltages: 6 t0 110 vDC

Contact rating

110 VDC/125 VAC max.

1A/2.5 A max., 30 W/100 VA,

Also available in spray-proof version
with an ultra-welded base.

S

Let us help you with your switching problems.

ZETTLER

est. 1877
Zettler UK Division
Brember Road - Harrow, Middx. HA2 8AS - Tel (01) 422 0061
Please look us up at i
INTERNEPCON '77. METROPOLE, BRIGHTON
& NATIONAL HOUSING ‘77 18/19/20 Oct
Harrogate Exhibition Centre, Harrogate

Zettler offers more than technology

S

25

CATRONIGS
QUAD IS HERE

Based on the design for a MATRIX H DECODER published in June issue of
‘Wireless World’, this Decoder is now generally available from stock in two
versions:
Kit: comprising P.C.B.’s. i.c. and all components to mount on
the boards at £38.25
Ready built: housed in attractive cabinet with integral power
'supply and Stereo/Quad switching at £89.37
These prices include Sansui Royalty Fee. VAT and P&P

WwW TELETEX
o

Our kit contains all the prnted circuit
boards and components necessary tQ
build the complete decoder

A repnnt of the series of arucles s
avaiable at £1 50 + large 15p SAE
included free in complete kit)

(222 X1

tandard version New version Post &
PRICES INCLUDE VAT using 2513 with Texas X88 Packing
Setof S PCRs £21.70 £21.65 30p
Component Kit (incl. PCBs) £120.95 €133.70 £1 50
Add-on Unit for lower case PCB £2.70
Component Kit (incl. PCB) £13.75
Cabi £14.85 £14.85 £1.00

net
PLATED THROUGH hole PCBa for TEXAS version only at additionsl cost of £27.00
COMPONENTS ALSO AVAILABLE SEPARATELY — SAE for price list

READY BUILT & TESTED DECODERS £241.87 + £5 Carr.

—_\HF FREQUENCY
= COUNTERS

200MHz, 7 digit. D.F.M. tor
direct readings up to the mobile
radio VHF "High Band’

Will operate on mains or 12V
supply. making it ideal for use
with mobile equipment.

Manufactured and guaranteed
by Catronics Ltd
Price only £137.50 + £1 50 CATRONICSLTD.

carriage + 8% VAT (Dept. 720)
Write for il ated leaflet. €
Wallington, Surrey

atronics &=k
- S,

WW—720 FOR FURTHER DETAILS

f House
20 Wallington Square

Series H3020

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

®

Chart speeds, selected by push buttons
2.5-56.0-12.5-25 mm /sec.

Chart drive: 200-250V 50Hz

Recording: Syphon pen directly attached to moving coil frames
Curvilinear co-ordinates

Equipment' Marker pen. timer pen, paper footage indicator, 10
rolls of paper, connectors, etc

0.1-0.2-0.5-1.0-

H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm
high PRICE £108.00
H3020 3 (Three pen): 475mm wide x 384mm deep x 165mm
high . PRICE £160.00
H3020 5 (Five pen) 475mm wide x 384mm deep x 185mm
high . PRICE £295.00

Tel. 01-727 5641

B e T i, 5 i

Note Prices are exclusive of VA

Avarlable for immediate delivery

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF

FASfr RESPONSE STRIP CHART RECORDERS |

Made in USSR

Series H327

1~ 4

N

Sensitivity: 0.02-005-0.1-02-05-1
Width of each recording channel: 40mm
Chart drive: 220-250Vv 50Hz

Chart speeds: 1-2-5-10-50-125-250mm/sec

Polarized moving iron movements
twith syphon pens directiy 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 100Hz 2dB

-2-5volts/cm

Type H3271-1. Single pen: Dimensions: 2569 x 384 x 165mm
Weight 15 kilos PRICE £265.00

Type H327-3. Three pen: Dimensions 335 x 384 x 165mm
Weight 20 kilos PRICE £520.00

Type H327-5. Five pen. Dimensions' 425 x 385 x 165mm
Weight 25 kilos PRICE £770.00.

Telex: 261306

WW — 055 FOR FURTHFER DETAILS
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NEW 3000 TWEETER

| | |
In t e lglu ' ‘ " Technical Data
I t. : Frequency response:

2 Ke s 10 15 Ke s within 3db
Understand the latest
developments in calculators,
computers, watches, telephones,

Impedance:

15 oYms or 8 ohms

Flux Density:
10.000 giuss

Front
Body 2H" (702m m) dia x }
(31 m m) deep

Fiange 33" (95 m m) x "
{3m m) thick

television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures’
11%'" 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 T
understanding of the design and operation of calculators and
computers.

Design of Digital Systems.

o al1f (3dvmm)

Power Handling:
For use on 30 - 50 watt Amplifiers

Suggested Crossover.

plus 90p packing and
surface post anywhere in
the world.

Overseas customers shoutd
send for Proforma invoice.
Quantity discounts
available on request.

VAT zero rated.
(( ::)) Electroacoustics Ltd.

=" PINDAR ROAD HODDESDON EN11 0BZ
Also available — a more elementary course assuming no prior Tetephone Hoddesdon 88885 60060

knowledge except simple arithmetic. Send s.a.e. for suggested cabinet arrangement
Digital Computer Logic and Electronics.

In 4 volumes: £4 60

1. Basic Computer Logic =

2. Logical Circuit Elements plus 90p P. & P.

3. Designing Circuits to -
Carry Out Logical Func- | Offer Order both courses for
tions the bargain price £11.10 plus

-
4. Flipflops and Registers 90p P. &P. ! Wl I m SI 0 w

A saving of £1.50.

& =

Designer These courses were written so that you could ;

teach yourself the theory and application of

Manager digital logic. Learning by self instruction has the

Enthusiast advantages of being quicker and more thorough
- - than classroom learning. You work at your own 4

Scientist speed and must respond by answering questions THE F'rm fOI' Speakers.’

Engineer on each new piece of information before

SWAN WORKS, BANK SQUARE, WILMSLOW, CHESHIRE SKS 1HF
Discount Hi-Fi, etc.., at 5 Swan Street and 10 Swan Street

‘delete as apphicable Tel. Wilmslow 29599 for Speakers Wilmstow 26213 for Hi-Fi
No need to use a stamp — Just print FREEPOST on the envelope

proceeding to the next. SEND 10p STAMP FOR THE WORLD’S BEST
Student . CATALOGUE
NEW from Cambridge Learning Enterprises: OF SEESKERSRRIVE UE';I-ICT:S' RN E DS R VER S,
AND
FLOW CHARTS & ALGORITHMS £2.95 il Vi S
use, design & layout; vital for computing, - = plus 45p = s
ining, wall ch 5 . & —
L LTS P - ATC @ AUDAX @ BAKER @ BOWERS & WILKINS
Guarantee — If you are not entirely satisfied your money will be @® CASTLE @ CELESTION @ CHARTWELL @
refunded. COLES @ DALESFORD @ DECCA@® EM| @
——— i ——— i ————— — — = EAGLE @ ELAC @ FANE @ GAUSS @
“To: Cambridge Learning Enterprises, Dep COM FREEPOST GOODMANS @ HELME® |.M.F. @
: ‘Rl’l:a::“:nodu:'e&l ‘ves;:(:?t;:g;:;;r(:aof t::-gipl: ;yA:eRms at £8.00 each. p & p | 'SOPHON . J R . JORDAN WATTS . KEF .
included o ' ' LEAK @ LOWTHER @ McKENZIE @
| i:;n._.d.ed. set(s) of Digital Computer Logic and Electronics at £5.50 each. p & p | MONITOR AUDIO @ PEERLESS ® RADFORD
| ® RAM @ RICHARD ALLAN @ SEAS @
‘or... .combined set{s) at _£12.00 each. p & p included TAN NOY . V'DEOTON E . WHARFEDALE
l *or.. ..The Algorithms Writer's Guide at £3.40 each. p & p included
| Name . ...
| Addess ... WILMSLOW AUDIO e ww
|
|
|

o

L————————————————_
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3 MORE MAGNUM MODULES

CP DR 1 Dynam'c Range Controller — re-expand compressed programmes and make noise-free tape

CP-TM1 Peak Programme Monitor CP-LX2 2-Point Linear Phase Active Crossover

The dynamic range of radio broadcasts and commercial recordings is noimally compressed by using the CP-DRT you csn  SEND SAE for details of MAGNUM AUDIO MODULES.
re-expand and recover jost dynamics. When you record onto tape. almost half of the potential dynamic range will be lost in noise CP-LX1 Si i i

- ingle Point Active d .
and/or overioad distortion. again the CP-DR1 can be used to give noise-free recordings of full dynamic range. [t can also be used CP-LX1-P )) Crolgs ver N M“ K ig gg z:; 2: g?
tor producing constant volume' background music or for fistening in high-noise environments {the motor ¢ar?) L L LA T . :

Like other 'CP’ series Magnum Modules the CP-DR1 15 a full stereo module encapsulated n protessional- grade epoxy resin |t CP-P1 Slar.po Pra.'.“p""er £13.30 VAT £1.66
requires Only one or two potentiometers and one or two swilches to complete. is fuily compatibte with the "CP’ series and is easily CP-FG1 Audio Function Moduie €11.75 VAT £1.47
-interfaced into most other systems Full application data s. of course. provided CP-2-15/20 20 + 20W or 40W Amplifier £12.85 VAT £1.61
CP-DR1 Dynamic Range Controllar £36.80 VAT £4.60 CP-PS-18/2D Powar Supply Module £6.50 VAT £0.81
CP-TM1  Peek Programme Monitor £7.64 VAT £0.96 Also available: pots, switches, knobs, sockets, etc. and ‘Mother’ PCBs
CP-LX2  2-Point Linear Phase Active Crossover £12.98 VAT £1.62 Prices include full application data, post and packing

CP-LX2-P As CP-LX2 pre-set to your choice of frequencies (please spaciafy) £14.48 VAT €£1.81 Barctaycard and Access facilities available

Products guaranteed 2 years

]
‘ a DEPT. KW, 13 HAZELBURY CRESCENT
@ LUTON, BEDS, LU1 1DF Tel: 0582415832

WW—020 FOR FURTHER DETAILS

Lrsholt B For less than £100
the best fm tuner kit inthe world.

Larsholt Electronics have been in the business of
making tuners since the 1920’s and the

new Mark 8 reflects this experience,
combined with contemporary
looks, and contemporary
electronics.

It is a superb kit, with totally
comprehensive assembley
instructions and pilot tone filter.

Signalmaster Mark VIII

Complete Kit
£85.00+ 12%.% VAT
carriage £2.50

Typical performance 1uV for 26dB S/N, with mute, afc, agc,
5 presets, scan tuning, manual tuning. With a 4 circuit tunerhead,
not just 3 as in the LP1186

2 ' : ! ' See also the matching
25+25W Audiomaster
MBIt inrernaTIONAL
37 High Street, Brentwood, Essex. CM14 4RG. tel. 0277 216029 telex 995194

WW — 010 FOR FURTHER DETAILS

sorie> _ .y fora technical advnsory service and
/ off the shelf delivery, contact

steppers
d.c. motors
control systems

MClennan

gearboxes

friction ’ i telephone 03446 5757/8
otes e

instrument PRINTED MOTORS

couplings McLENNAN SERVO SUPPLIES LTD.

KINGS ROAD, CROWTHORNE, BERKS.

e .~

WW—050 FOR FURTHER DETAILS
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Portable
Frequency Counter

Model 585

8-Digit Resolution, 0.3" LED display.

Frequency measurements to 250 MHz.

Battery/Line Operation.

4-hour rechargeable battery module and charger incl.
Gate, Overflow, and Low Battery indicators.
Selectable Input Impedance, 50§2 or 1 MQ2

x1, x10, x100 Attenuator.

Sensitivity: 10 mV RMS to 50 MHz, 50 mV RMS to
250 MHz.

CONDENSED SPECIFICATIONS
FREQUENCY: Sinewave, 10Hz to 250MHz. Accuracy: *(1

count +time base accuracy).

STANDARD TIME BASE: Frequency, 6.5536MHz; Stabil-
ity: £0.01 PPM/sec, £0.6 PPM/per month, 4 PPM/year.

RESOLUTION: 10 Hz at 0.1 sec gate time; 1 Hz at 1 sec.;
0.1 Hz at 10 sec.

INPUT CHARACTERISTICS: Coupling: AC (7 = 0.01
sec). Impedances: 1M || 25 pF or 50 Q, selectable for
source matching. Attenuation: x1, x10, x100. Sensitivity
(at x1 attenuation): better than 10 mV RMS, 20 Hz-50
MHz; better than 50 mV RMS, 10 Hz to 250 MHz.

DISPLAY: 8 LED digits (.3” High), 3 LED decimal points,
3 LED indicators (gate, overflow, low battery).

INPUT POWER: NiCd battery module (4 hours of in-spec
operation between charges). Line: 105-125 VAC; 47-400Hz
(Model 585) or 210-250 VAC, 47-400Hz (Model 585E).
Less than 1 Watt (battery operation). Instrument always
recharging when connected to line, whether ON or OFF.

SIZE & WEIGHT: 5%" W X 1%"H X 3%"D, 1.3 Ib.

<3 Farnell

© International

SANDBECK WAY - WETHERBY - WEST YORKSHIRE LS22 4DH
TELEPHONE 0937 63541 - TELEX 657294

Wireless World, October 1977
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panels

addition

products.

for those who
appreciate Quality...
a complete electronic kit
The Forgestone 400

SUPERB PICTURE QUALITY
TOGETHER WITH PROVEN RELIABILITY

® 9 integrated circuits e Fully isolated power supply
® Thick film resistor units  ® Plugs and sockets for easy

® Ready-built and aligned a
[F module

® Class epoxy printed circuit o Fy| technical construction

e High quality components @ LT supply regulator
The isolated chassis makes the receiver ideal for the

Please send stamp for further details of these quality
Export enquiries invited VHF/UHF version available.
Forgestone Colour Developments Limited

Ketteringham, Wymondham, Norfolk, NR18 9RY, U.K.
Telephone: Norwich 810453 (STD 0603)

1 MAIL ORDER — Barclaycard & Access accepted

high quality
lour television receiver

panel removal
Each module kit available
separately

manual

of Teletext decoders, remote controls etc.

et
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PROFESSIONAL SERVIGE FOR COMMERCIAL AND AMATEUR ALIKE

FOR NEARLY 20 YEARS WE HAVE MANUFACTURED ANTENNAS AND MASTS AND NOW BOAST THE BIGGEST RANGE IN THE U.K. OUR AMATEUR DIVISION HAS

PROBABLY THE LARGEST SELECTION OF SPECIALISED COMMUNICATIONS EQUIPMENT IN EUROPE. BELOW IS A VERY SMALL SELECTION OF OUR RANGE:—

GENERAL COVERAGE RECEIVER 0.5-30MHz MAINS & 12V DC FRG7 from £145+

SEARCH. MONITOR. TEST. AMATEUR, BROADCAST, WORLDWIDE SWL, 500 KHz to 30MHz continuous
SYNTHESISED FOR STABILITY MAINS, 12 VOLTS DC, AND INTERNAL BATTERY PACK

The FRG7 1s a generai coverage solid state receiver with specifications unparalleled in its price range. it uses a Barlow Wadley

Triple-mix drift cancelling loop for spin-tuned inclusive coverage of 0 5 to 30MHz in IMHz bands

The receiver is sensitive (0.5, V for 10dB. S + N/N(SSB))and stable with AM. SSB. and CW modes catered for A3 position audio

filter, RF attenuator. dial lamp conservation switch. recorder and phone sockets are fitted

NOW WITH DIGITAL READOUT OPTION
FRG7 WITH DIGITAL READOUT OPTION

NOW SET TO 100Hz. LED Readout With overrange. ad) response. FRG7
Analogue £145+ FRG7 with SMC Readout £199 (+ VAT 12%2 %)

ABSORPTION POWER METER DUMMY LOAD 0.5-200MHz YP150 £44 +

The YP 150 uses a fan cooled large carbon resistor in a ‘Coaxial’” configuration with ‘tapering trough’ ground screen to
provide a VSWR of better than 1 2:1 at 150MHz. The power meter is catibrated from 1.8 to 200MHz for 6, 30 and 150W
FSDonalarge 3% x 2'' meter. Size 6 (7' ) x 4% " x 11 (12") weight 6 Ibs

500MHz DIGITAL COUNTER AC & 12V DC, YC500 from £155 +
The YC500 range of frequency counters registers a 25mV to 20V RMS (Abs.) signal {Into IM(Q or 500 inputs) from 10Hz on an 8

digit switched range bright 1cm readout 100-234V AC. 50/ 60Hz and 12:14 5V DC, 3’ x 82" x 9’ 7lbs.

YC500J 10ppm £155 (+ VAT) YC500S 1ppm £225 (+VAT)

VHF DISCONE

80-480MHz with VSWR better than 151 3dB4
Excellent mechanical construction. SO239 socket Mast
ctamps etc. Type GDX1 onty £37.50+.

VHF COLINEAR
6dB'% . 130-180MHz. 4MHz bandwidth Low VSWR
All A1. No radials. 3 %X in phase. S0239 fittings

1 About 10’ 1%2Ibs Type ARX2 only £21.50+.

MOBILE WHIPS
12X DC Short. Snap Mount. Matching transformer
Shock spring Tapered whip C/W 12’ cable and PL259
plug. High band. Type 250 only £11.75+.

YC500E 0.02ppm £285 (+ VAT)

WALKIE TALKIES
Handheld FM transcever. 2W out @ 145MHz (Tunes
137-165MH2) sensitive receiver. Accessories include
Charger. ants, KP202 from only £105+.

MONITOR RECEIVERS
75+5, 150+20. 431=81MHzFM. 120%20
155+ 15MHzAM 1 or 12 switched or 4 scanning
channels 2¥2”' x 12" x 4%2’" 8oz. inc. nicad. from only

£53+.

CRYSTAL FILTERS

Crystals 1 to 10 6off (from £1.90 in 1 off!)
9.00MHz 600Hz 2.4KHz 12KHz fitters. £16-£18 each
10.7MHz 600Hz 2 4KHz 12KHz filters. £16-£18 each

COAX RELAYS
tugh quality 5002 Silver plated gold contacts 50-600W
@ 500MHz Low crosstalk, ‘N'. BNC, cable entry, M. etc
etc From £9.50 +

COAX FITTINGS
UHF series a speciality PL259 4Bp each Large Discounts
for trade quantities — adaptors, sockets coax cable from
1 yard to 10 miles

TOWER MASTS
Telescopic or fixed, luffing or fixed base Guyed or
selfsupporting. Towers and Masts. From 10’ 10 300’
Further details from SMC

By Post. Road. Sea or Air freight we despatch to over 100 countries. from a single coax plug to a mighty rhombic instaliation, from the Antarctic to the Equator
Commercial: Your specific enquiry and request are most welcome. Amateur: 30p stamps for 24-page stock / price list, catalogue. etc

SOUTH MIDLANDS COMMUNICATIONS LTD.

SM HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON S04 4DN

BRANCHES IN: LEEDS (0532) 782326 CHESTERFIELD (0246} 34982 WOODHALL SPA (0526} 52793
Tel: Totton (04216) 7333 Telex: 477351 SMCOMM G Cables: “Aerial” Southampton
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STEREO DISC AMPLIFIER ELECTRONORGTECHNICA

FOR BROADCASTING. DISC M0N2|T0RING‘AND TRI:’NSFER WITH TzlE HIGH;:S; carbon fi l
QUALITY Stereo Disc Amplifier 2 is a self-contained mains powered unit whic m R E S I STO R S
Va and Yaw 70° C 5% tol. E.12

accepts cartridge inputs and produces balanced line level outputs. Permanent

rumble filtering and switched scratch included
CERAMIC CAPACITORS
22pF to 47,000 pF 50 volts

1KHz @ 6mV set for 0dBV 7 ioaded 600 ohms
EX-STOCK

Distortion Total Harmonic
Contact John Gingell

Z AERO SERVIGES LTD.
s |

Output + 20dBV.7  1KHz 88dB. 0.004% 30Hz-20KHz 82dB, 0.008%
44A Westbourne Grove
WW —- 054 FOR FURTHER DETAILS

Dynamic Intermodulation Distortion 3 18KHz square wave (single pole —3dB
100KHz) + 15KHz sine wave. 4.1. Relative to 15KHz component
Pre-emphasised input 1V pk-pk —70dB, 0.03%
Cartridge impedance interaction on frequency response.
High inductance cartridge. 1H Less than O 2dB
Chipp Point Compt y to RIAA Curve 1KHz clips at +24dBV 7 output
30Hz-20KHz Within 1dB
Chpping determined by onset of peaky distortion products or THD exceeding —80dB
Differential Phase Shift betwean left and right channels
50Hz-20KHz Within0 §
Worst error at LF and HF filter turnovers Within §
Crosstalk 1KHz —76dB. 30H:-20KHz —604d8

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh, Surray GU6 7BG (STD 04866) 5997

Static Intermodulation distortion 50Hz + 7KHz. 4 1
London W2 5SF

Output + 10dBV.7  90dB. 0 003% limit of measurement
TEL: 01-727 5641 TELEX 261306

JES AUDIO INSTRUMENTATION

lllustrated the Si453 Audio Oscillator
SPECIAL FEATURES:

* very [ow distortion content—less than 0.03%

* an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop

% square wave output of fast rise time

£60.00

also available

Si452 Distortion Measuring Unit

* low cost distartion measurement down to 0.01% with comprehen-

£60.00 sive facilities including L.F. cut switch, etc £48.00
. ALL PRICES PLUS VAT

J.E. SUGDEN & CO. LTD.,, CARR STREET, CLECKHEATON, W. YORKS. BD195LA.

WW—047 FOR FURTHER DETAILS

Si451 Millivoltmeter
* 20 ranges also with variable control permitting easy reading of

relative frequency response

Tel. 0274-872501
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‘seenfromthe
professional
angle

the 201is something
quite personal...

The M 201 Hypercardioid moving coil
microphone is designed for recording or
broadcasting. The M 201 offers excellent
separation characteristics in extreme
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/cm2). EIA Sensitivity Rating:
-149 dbm. Hum Pickup Level:

5 1 V/5 I Tesla (50 Hz). Polar Pattern:
Hypercardioid. Output Impedance:
200 ©. 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.

| =

BEYER DYNAMIC (GB) LIMITED
1 Clair Road, Haywards Heath, Sussex.

Tel:Haywards Heath 51003
WW—030 FOR FURTHER DETAILS
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Test Equil ment

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!
| _——| Butthat'snotall —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.

D D S S 45 D IED IED VEE GED GED OIS OGNS G BED GEn EE
Please send me your catalogue with full details of all your test equipment.

I Name
. Address

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

L PR
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Gas filled indicator
tubes always
availahle

character heights 8 -135 mm.
LECTnoNlcs

Clock Tower Roavdv,glgewonh'," -
Middlesex TW7 6DU LY
Tel: 01-568 0151. Telex. 934120
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15 —240 Watts!

The HY5 is a mono hybnd amplifier ideally suited for all applications. All common nput functions

(mag Cartridge. tuner. etc.}, are catered for internally. the desired function is achieved either by a

mult-way switch or direct connection to the appropniate pins. The internal volume and tone circuits

e merely require £onnecting,to external potentiometers (not included) The HY5 is compatible with all

Preamp""er .L.P power amplifiers and power supplies. To ease construction and mounting a P.C. connector is

supplied with each pre-amplifier

FEATURES: Complete pre-amplifier in single pack — Multi-function equalization — Low noise — Low

distortion — High overload — two simply combined for stereo

APPLICATIONS: Hi-Fi — Mixers — Disco — Guitar and Organ — Public address

SPECIFICATIONS:

INPUTS  Magnetic Pick-up3mV Ceramic Pick-up 30mV. Tuner 100mV; Microphone 10mV:

Auxiiary 3-100mV: input impedance 47k{} at 1kHz

QUTPUTS Tape 100mV. Main output 500mV R M.S

{ACTIVE TONE CONTROLS Treble * 12dB at 10kHz, Bass = at 100Hz

DISTORTION 0.1% at 1kHz: Signal/Noise Ratio 68d8 .

OVERLOAD- 38dB on Magnetic Pick-up: SUPPLY VOLTAGE * 16.60V

Price £5.22 + 65p VAT P&P free

HY5 mounting board 81 48p + 6p VAT P&P free.

H Y3 0 The HY30 is an exciting New kit from I.L.P . it features a virtually indestructibte 1.C. with short circuit

and thermal protection The kit consists of 1 C.. heatsink, P C. board, 4 resistors. 6 capacitors,

. mounting kit, together with easy to follow construction and operating instructions. This amplifier is
I 5 Walls lnlo 8Q ideally suited to the beginner in audio who wishes 10 use the most up-to-date technology available

FEATURES: Complete kit — Low Distortion — Short. Open and Thermal Protection — Easy to Build

APPLICATIONS: Updating audio equipment — Guitar practice amplifier — Test amplifier — Audio

oscitlator

SPECIFICATIONS:

QUTPUT POWER 15W R M.S into 8() DISTORTION O 1% at 15W

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz — 3dB

SUPPLY VOLTAGE * 1BV

Price £5.22 + 65p VAT P&P free.

H Y 5 0 The HY50 leads i.L.P ‘s total integration approach to power amplifier design. The amplifier features an
integral heatsink together with the simplicity of no external components During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High

25 w ll 'm 8Q Fidelity modules in the World
a S l 0 FEATURES: Low Distortion - Integral Heatsink — Only five connections — 7 Amp output transistors

— No external components

APPLICATIONS: Medium Power Hi-Fi systems — Low power disco — Guitar ampiifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 8() LOAD IMPEDANCE 4-16() DISTORTION 0 04% at 25W at
TkHz

SIGNAL/NOISE RATIO 75dB. FREQUENCY RESPONSE 10Hz-45kHz — 3dB

SUPPLY VOLTAGE * 25V _SIZE 105.60.25mm

Price £6.82 + 85p VAT P&P free

The HY120 is the baby of I.L P’'s new high power range. designed to meet the most exacting
requirements including load line and thermal protection, this amplifier sets a new standard in modular
design

. FEATURES: Very low distortion — Integral Heatsink — Load line protection — Thermal protection
60 Wa“s "“0 8Q Five connections — No external components
APPLICATIONS: Hi-Fi_ — High quality disco — Public address —— Monitor amplifier - Guitar and
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 60W RMS into 8() LOAD IMPEDANCE 4-16(). DISTORTION 0.04% at 60W at
1 kHz
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35v
Size: 114 x 50 x 85mm
Price £15.84 + £1.27 VAT P&P free.

The HY200. now improved to give an output of 120 Watts, has been designed 10 stand the most
rugged conditions, such as disco or group while stili retaining true Hi-Fi performance

FEATURES: Tharmal shutdown — Very low distortion — Loadiline protection -- Integral Heawsink

. No external components

]20 wa“s "“0 8Q APPLICATIONS: Hi-Fi — Disco. — Monitor — Power Slave -- Industrial — Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 8Q2. LOAD IMPEDANCE 4-16() DISTORTION 0.05% at 100W at
TkHz
SIGN\;}\L NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz — 3dB SUPPLY VOLTAGE
+45

SIZE 114 x 100 x 85mm
Price £23.32 + £1.87 VAT P&P free.

H Y4O O ‘The HY400 is 1.L.P.'s "Big Daddy " of the range producing 240W into 4Q)! It has been designed for
high power disco or public address apphications. tf the amplifier 1S to be used at continuous high power
levels a cooling fan 1s recommended The amplifier inctudes all the qualities of the rest of the family to

lead the market as a true high power hi-fidelity power module

240 wa“s "“0 4Q FEATURES: Thermal shutdown -— Very low distortion — Load line protection No external

components.

APPLICATIONS: Public address — Disco — Power slave — tndustrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 41) LOAD IMPEDANCE 4-16¢3 DISTORTION O 1% at 240W at
1 kHz

SIGNAL/NOISE RATIO 940dB FREQUENCY RESPONSE JOHz-45kHz — 3dB SUPPLY VOLTAGE

~45v

INPUT SENSITIVITY 500mV SIZE 114 x 100 x B5mm

Price £32.17 + £2.57 VAT P&P free.

Puw E R PSU36 sutable for-two HY30 s £5.22 plus 65p VAT P/P free
PSUBO0 suitable for two HY50 s £6.82 pius 85p VAT P/P free
PSU 70 suwitable 1or 2 HY 120 5 €13.75 pius £1 10 VAT P/P tree
SUPPL'ES PSU90 suitable for one HY200 £12.65 plus £1 0} VAT P/P tree
PSU 180 surtable for two HY2000's or one HY400 €23.10 plus £1 85 VAT P/P free
B8148pplis vy VAT

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd Please Supply — - —
Total Purchase Price =
Crossland House I Enclose Cheque 0 Postal Orders @' Money Order (I

NaCkington' camerbury Please debit my Access account [J Barclaycard account []
Kent CT4 7AD Account number o

Name & Address.
Tel (0227) 63218

Signature
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IF YOU NEED
JACKFIELDS . . .
WHY NOT TALK
T0 THE
SPECIALISTS ?

Our new Bantam range gives a space saving of up to 50 per
cent.

PANELS AND ASSEMBLIES

No supplier offers a wider range of panels, inserts and
accessories for just about any configuration. And you can get
them in any stage of assembly . individual components,
sub-assemblies, or complete pre-wired and connectorised
assemblies ready to install.

JACKS AND PLUGS

Singles . . . twins back-to-back 2+1 .. patch and
switchboard cords . most standard types are available for
immediate off-the-shelf delivery.

For information on these and our range of B.P.O. type
components contact: COMMUNICATION ACCESSORIES and

EQUIPMENT LIMITED.

CAE LIMITED

70/80 AKEMAN STREET, TRING, HERTS, HP23 2PJ
Tel. (044 282) 4011 Telex: 82362 A/B BATELCOM

Wireless World, October 1977

BIVIBOARD

Stop Ruining Your1.C.’s And Wasting Time Soldering
Plug Into The Revolutionary New-

BIVIBOARD

The Only Professional Quality Breadboard That
Accepts All DIL Packages With 6 To 40 Pins

Incorporates Bus Strips For Vce And Ground

Includes A Component Support Bracket
Has Over 500 Individual Sockets

And Allows You To Use And Re-Use
IC’s, Transistors, LED’s, 7 Segment Displays,
Diodes, Resistors, Capacitors

Only £9.72 (cheque with order) Including VAT and P.P.
Special Quantity Discounts Available For
Radio Clubs, Retail Outlets, Distributors

BOSS KOUSTRIAL MOULDINGS LTD

Higgs Industrial-Estate, 2 Herne Hill Road, London, SE24 0AU, England
Telephone 01-737 2383 Telex 919693

WW —052 FOR FURTHER DETAILS

RADFORD HD250

High Definition Stereo Amplifier

A new standard
for sound reproduction in

the home! We believe that no other
amplifier in the world can match the overall
specification of the HD250.

Rated power output: 50 watts av. continuous per channel into any impedance
from 4 to 8 ohms, both channels driven.

Maximum power output: 90 watts av. per channet into 5 ohms.

Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is
beiow inherent circuit noise.)

Distortion, power amplifier: Typicaity 0.006 % at 25 watts, less than 0.02% at
rated output (Typically 0.01% at 1 Khz)

{Hum and noise: Disc,—83dBV measured flat with noise band width 23 Khz (ref
5mV); —88dBV "A’’ weighted (ref. 5mv)

Line —85 dBV measured fiat (ref 100v)
—88d BV ""A’ weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

Dept. WW, 5 Swan Street, Wilmslow, Cheshire
(Tel: 26213)

[Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works. Bank
Square, Wilmslow (Tet. 28599)

' Now available ZD 100 power amplifier and ZD22 pre-amplitier

WW-—-042 FOR FURTHER DETAILS
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FA‘RCH‘L—D

FAI R C H I LD Available from any of our distributors

Barlec East Grinstead (0342) 24383

@ Celdis Reading (0734) 585171
I" Comway Bracknelt (0344) 24765
‘ 1." v Eurocom High Wycombe (0494) 36146

ITT-ESD Harlow (0279) 26777
Macro Burnham (06286) 63011

o AT YOUR FINGERTIPS™ most Manchester (061) 831 7672

Included in this new Databook

By ml-ll' %* RAMs, ROMs, PROMs ~ TTL and ECL OTHER DATABOOKS AVAILABLE INCLUDE -
N |||I|’\ * Memory Selection Guides LINEAR, MOS/CCD, POWER,
1 ub‘-“' * Full Technical Specifications and MACROLOGIC, LOW POWER SCHOTTKY
‘\ l||||ﬂ'\ Application information TTL, F8 MICROPROCESSOR, DISCRETE

Price £2.00 each incl. P & P ASk YOUR DISTRIBUTOR FOR DETAILS

Plug into world-wide
coverage with the new T1000

solid-state 2-30MHz Linear Amplifier

This compact desk-top package incorporates
the following features

3 New generation high power transistors e s

giving 1000W PEP, 600WCW output.
& Broadband requires no operator tuning
@ Full VSWR protection

# Drive requirements 70-120W

Full technical information is available on request
from the sole distributors in the UK

Aero Electronics (AEL) Ltd.

Gatwick House, Horley

Surrey, Engtand RH6 9SU. Telephone Horley 5353

Cables Aerocon. Telex Horley; Telex 87116 (Aerocon Horley)

WW-—097 FOR FURTHEﬁ DETAILS

WE KNOW OF ONLY ONE OTHER POWER AMPLIFIER MODULE SUPERIOR TO OUR

JPS 100 — The JPS 150 s tmaasss urs 150
Power Output 110 watis RMS ohms 170 walls AMS 8 ohms
For starters, JPS Power Amphtier Modules are designed ,E;w::’a?n::fg&"“ :ggg::lz_ [?22:3 :%ggt:ll :%g _gg::
man:factured and tested 10 England, yet sold throughout the Slewing Rate 8.4 Voits per microsecond | 9.00 Volts per microsecand
worl Tolal Harmenic Qistortion 0.04% @ IkHz 0.04 @ IkHz
Incorporating comprehensive protection circuits including Hum and Noise 11508 below 100 watts 11508 below 150 watls
mismatch, short and open circuits. impedance and thermal Damping Factor Graaier than 300 1o 1kHz Greatar than 400 lo 1kHz
protection. these Modules will ensure a high standard of both “inpul Sensitivity 008 (0.775 Volts) 100 watts 008 (0.775 voils} 150 walts
rgliability and top performance ATk 47k
P . *Input Impedance +45 Volts “55 valts
Unlike other models, they offer an :ndefinite lite-span! Power Requirements 12 transistors. | intagrated iz wansistors. 1 integrated
Should they ever reguire any attention or repair, alt Transistor Complement circuil Circuit
components on both Modules are easily replaceable. And, Module Bimensions 4“H x 5"W x 20 6°H x 5"W x 20
what's more, they both also carry a full two-year guarantee Guarantes Full 2 year Full 2 year
That’s confidence for you! \_ )

= 'These parameters may he changed to suil parlicular réquiraments.

74 P ror industrial usage frequency response can be extended OC 1o 30kHz +0dB —0.2dB (150 anly)
/ J ASSOC‘IateS POWER SUPPLIES PS 50 powers | JPSE0 price £13.50
PS 100 powers 1 JPS 100 price £15.51

PS 100/2 powers 2 JPS100 price £28.82
BELMONT HOUSE STEELE ROAD PARK ROYAL LONDON NW10 74R PS 150 powers 1 JPS 150 price £19.22 Al prices are subject o 8% VAT PS 150/2 pawers 2 JPS150 price £30.75

All module drive cards are based on industry standard Euracard system (100 x 15 m/m]
TELEPHONE 01-961 1274 TELEX: TITTS 916226 A B0-walt version is also available with a similar specitication. Prica £20.62 + VAT

WW — 062 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 Il.

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.

STRUMECH

VERGAIOVVER
SYSTEM s
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If you still think
we're like this

Electronics

Today's Electronics Weekly has more news. More new
products. Invaluable technical teach-ins on major
innovations —the current series features
Microprocessors. A new feature, ‘Perspective’, which
turns a penetrating and impartial eye on leading topics

of the day... these are just some of the ways in which

itis constantly increasing its depth and scope. If you
haven't seen a copy for some time, find out how behind-
the-times your ideas about Electronics Weekly are.

Post this coupon now! «

To Electronics Weekly. IPC Electrical-Electronics Press Ltd
Dorset House. Stamford Street London SE19LU

Please send me Electronics Weekly for a year | enclose cheque p o for £8.
(Annua! subscription Inc post and packing Chegues should be made payable
to IPC Business Press Ltd )

Name

Address

Electronics Weekly

Every Wednesday 10p

moves as fast as the industry it serves
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Telephone: Crowborough 5803

SEMICONDUCTOR HARDWARE
AND ACCESSORIES
INSULATING KITS
5 Washers 10 Bushes per kit
TO3 Mica 35p per kit
TO66 Mica 35p per kit
TO3 Melinex 33p per kit
TO66 Mehnex 33p per kit

2 Washers. PTFE Ring Solder Tag per
kit

D04 Mica 30p per kit

DO5 Mica 30p per kit

D04 Melinex 27p per kit

DO5 Melinex 27p per kit

HARD ANODISED
WASHERS

400v DC insulation
TO3 30p each

TO66 30p each

DO4 with nylon bush 48p each
DO5 with nylon bush 48p each
TO3 Alumimum Oxide 35p each

INSULATION COVERS
TO3 10p each
TO66 10p sach

HEATSINKS

Push Fit TO5 at 50 C per watt.
pack

TO5 6mm 2Bp per pack

TO5 12mm 30p per pack

TOS5 18mm 33p per pack

EXTRUDED HEATSINKS

Aluminium Black

TO3 single 51mm x 61mm at 6 7 C per
watt 48p.

TO3 double 79mm x 61mm at 6-7 C per
watt £1.10.

TOB6 single 51mm x 61mmat 8 7 C per
watt £1.585,

Undrilled lengths available in 51mm at
89mm lengths

Plain 51mm 38p each

Black 51mm 44p each

Pltain 89mm B2p each

Black 89mm 90p each

INSULATING

5 per

JARVIS BROOK, CROWBORQUGH, SUSSEX TN6 2EG

5 Washers. 5 Bushes per kit

TO220 Mica 30p per kit

TO3 Plastic Melinex 27p per kit
Case 90 (Mota) Melinex 27p per kit
Case 199 (Mota) Melinex 27p per kit
TO127 Melinex 27p per kit

T0202 Melinex 27p per kit.

TO66 Plastic Melinex 27p per kit
Uniwatt Melinex 27p per kit

TO126 Melinex 27p per kit.
MOUNTING PADS 10 per pack
TO5 4 hole 10p per pack
TO18 4 hole 10p per pack
CONVERTERS -
T092/98 to TO5 10p per pack
TO18 to TO5 10p per pack

TO98 to TO5 10p per pack
TO99 to DIL 60p per pack
TO100 to DIL GOp per pack

DIL SOCKETS LOW PROFILE TIN
PLATED

8 way 12p each
10 way 12p each
14 way 13p each
16 way 15p each
18 way 19p each

WIRE WRAP
PLATED

8 way 37p each
14 way 55p each
16 way 65p each
18 way 71p each

22 way 27p each’
24 way 33p each
28 way 41p each
40 way 49p each

SOCKETS GOLD

24 way £1.20 each
28 way £1.36 each
36 way £1.75 each
40 way £1.94 each

When Ordening
Al prices include 8% VAT
Please word your orders as printed above
Postage and packing 25p with large
heatsinks 50p.

Also avallable are Crmping Tools
Crimper Kits, and a vast range of Push fit
terminats  Butt Connectors and Solder-
less Terminals Send 20p for compre-
hensive data and prices
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Al prices include V A T Carriage & packing add 25p (U.K ) Add [ * NEW » FULLY GUARANTEED COMPONENTS «
extra for overseas. Cash with order only Discounts over £5 less 5%, FULL SPEC SEMICONDUCTORS * QUANTITY
over £10 less 10%, over £25 less 15%. over £50 less 20% AS - AK DISCOUNTS % SEND S.A.E. FOR COMPLETE LIST «
AL = .
BEAD TANTALUM ELEcmoumc Y P 4047 80 {/1t-14 .3 7420 a6 | 7495 74
122 33 47 68 lut 35v all values | w16y 25v s o 92 GODSTONE ROAD 2044 99 | 1310 2.0 725 20 | 7496 80
A g A h 055 06 ‘EAEE CE 3049 .55 7426 28 | 74121 .32
223347680l 35valivalues 12| 45 &g gg 055 .06 WHYTELEAFE SURREY CR3 OEB 4054 1.10 VOLTAGE REGS 7427 .30 74123 .70
10uf 25v 3| 2, 045 05 .055 .06 T T o — 20160 1.10 . 1.25 | 7430 18 | 74132 .75
22uf 16v 13| 43 045 05 055 .06 .12 [ MPSA .22 fIN914 . N370 - 4066 .50 723 14 a8 ¥ 2232 30 | 7411 .80
330f 10v 41 17 045 .05 .055 .06 | BC212L .12 |MPSUO1 .35 [IN4OO1 .05 | 2N3704 .07 | 4069 40 |7805T02201.30f 7437 .33 | 74145 .75
470! 6 3v 5| s ‘os  .0ss .08 .07 | BC213 11 | MPSUST .38 |IN4BO2 .055 | 2N3705 .07 | 43071 26 |/812102201.30f 7440 a6 | 74147 140
68 100uf 3v both values' 18/ |0 o5 .06 .07 .09 | BC213L .11 |0A47 .08 [IN4003 .06 | 2N3707 .08 | 4081 20 | /81510220 1.30{ 7441 68 | 74150 1485
22 06 07 09 13 BC2t4 .13 | 0A79 .08 |iN4004  .075 | 2N3710 .07 | 4093 .80 | 790510220 1.958 7442 .60 74151 i3
CARBON FILM RESISTORS 33 07 085 .10 .15 | BC214L .13 | 0A90 .07 [IN4005 .09 | 2N3819 .22 | 4501 .2q | 7912102201.98| 7445 .98 | 74153 .85
Wowart — 108 — IMQ - E12Seres | 33 01 988 19 18 gelgg 7 | 0a91 .075 [IN4006 .10 | 2N3904 .12 | 4502 1.00 | 7915702201.98] 7447 78 | 741528 137
Ot each .08 for i0ofanyone value | Vg 1o 43 48 .26 | BCY7) 18 [oc20 .98 [IN4007 .11 | 2N3906 .12 | 4507 80 [ 7300 TTL 7450 a6 | 74157 70
.76 for 100 of any one value 150 11 15 .20 .28 | 8Cv72 .15 [ 0c28 .78 [IN4148 .08 | 2N40O58 .12 [ 4511 1.50 | 7400 16 | 7451 A8 | 74181 1.00
|.§:_ SOCKETS LEDS 220 12 18 22 32 8D131 40 | 0C35 .78 |INS5402 .18 | 2N4062 .12 | 4528 1.05 | 7401 16 | 7453 .16 74173 1.50:
pin 1 1250 200 330 14 18 .26 36 | 80132 .41 | 0c36 .78 [1544 .05 | CMOS 1556 98 | 7402 6 | 7454 16 | 74174 128
14 pin A2 fpag 09 09 270 16 20 .29 ‘30 BFX85 .25 | TIP29A .48 115920 .08 | 4000 .18 | 4583 .80 | 7403 a6 | 7360 .16 74175 .88
16 pin BER K 25| 680 18 .24 .35 ‘a8 BFX87 .24 | TIP29B .55 | 2N696 .18 | 4001 .20 7404 a6 | 7470 .30 74180 1.00
2ap0 a8 {00 o8 22| o000 20 28 a7 BFX88 .24 (TIP30A 52 |2N706 .20 | 4002 .20 | 9P AMPS 7405 a6 | 7472 32 | 74181 210
28 pin .60 2 2200 24 38 80 BFY50 16 | TIP308B .82 [2N1306 .35 | 4011 20 [301A8 .35 | ;406 32 | 7473 35 | 741854 150,
400mW ZENER S.CR's 1700 39 52 .88 BFYS5) .16 | TIP31A 54 |2N1307 .35 [ 40192 .20 70? 14 48 {5407 32 | 7474 35 | 74190 1500
DIODES 7amp 100y .50, ) BFY52 .18 Tnglza .gg gzgg;g .gg 4812 .:g ;314‘34 gg 7408 16 | 7475 48 | 74197 150
59099, 7 amp 400v .72 BSX19 .2 TIP32A d g 401 . 7409 18 | 7476 . 74193 1.50
2;;383; 163mpp100v ‘35| Baxie .05 | BCISB A1 B5xod 25 | TIP3z .75 |2N2222A .20 | 4017 .95 | 74) ‘T099 ;8 7410 186 | 7483 g; 74195 .95
80 for 10 { Any BC107 086 | BC159 11| wuedao (86 [ TiPara  67.|2N2368 20 | 4020 108 Jaras 53 7411 26 | 7485 125 | 74196 128
350 for 50 { Mix DIAC 8cio8 086 ( BC182 11| mMJUE37T .66 | TIP4IB .70 [2N2646 .42 | 4024 .75 . 7412 .24 | 7486 34 | 74197 128
8:25 for 100) | {BR100 26| BC109 .09 [ BC3B2L .19 ] myE521 .60 | mPazA .75 |2N2904 .20 | 4025 .20 | nEAR 7413 .28 | 7489 280 | 74198  2.00
2 8cta7 .09 [ 8cis3 1| \mig295s 92 | Tipa2s (80 [2N3053 17 | 4027 80 2e01s y.08 | 7414 .60 | 7490 a2 | 74199 195
150 amp 100v sud recufier — stud | beids og | acieat 13 | MJE3055 .65 | TiP30ss .50 |2N3054 .42 |:4030 81555 36 [ 7416 30 | 7492 a8 | 74203 1a0
4 stud rectlhier = Soo | BC14e .08 | BC1B4 11| mpsace .22 | zTx107 .10 |'2N3055 .42 | 4033 1.50 1 57071, 32 | 7417 .30 | 7493 a2
anode 8C157 .10 BC184L 1 PSA 1 24 |71 .20 | 7N3440 .50 | 404 1.00 .
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EXDEN LODGE CROWBOROQUGH HILL.

TERMINAL

BUSHINGS are the quick, easy
way to connect and disconnect
wires passing through a panel.

They give complete

with 1, 2 or 3 terminals locked

insulation

in a single bushing. Choice of

solder,

double-male

or crimp

terminals to mate with " or "
female quick connect terminals.
Approved for temperatures from
minus 6°C to 100°C.

Nr. Wimborne,
Tel. Ferndown

FINGERTIP ASSEMBLY

FREE SAMPLES
and catalogue showing our full
range of bushings on request.

Heyco Manufacturing Co. Ltd.
Uddens Trading Estate,

Dorset BH21 7NL
(STD: 0202) 871411/2/3

Telegrams HEYCOMAN Wimborne Telex 41408
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V.D.U.

The Crofton VD U

ts an expandable system

SFORM THE QUALITY
OF YOUR TAPE PLAYER

AND
MICRO
COMPUTER

built up on a modular basis The system
comprises Rack and P S U, Video Sync
Generator, Character Generator Board Me-
mory Board, Memory Extension Board, Cursor
Control, Wnite Control Board, Tape/Phone
Interface Board, Microprocessor (SC/MP)
Board The whole system will be gradually
extended to make this one of the most versaule
on the market Available in modular form or
ready constructed
Serd s ae for information

CROFTON ELECTRONICS LTD.
Dept. E, 35 Grosvenor Road, Twickenham
Middx. Tel. 01-891 1923

AN EXTENSIVE RANGE ALW 1N STOCK
FOR OUR SHORT FORM CATALOGUE
Li EADS TOD
ST TAPE PLAYE
IINT

STA SETTE

FIT hd

A0p
E E2

FRICE Fi

160 P & P WITH

MENBLITH

THE MOMNOLITH ELECTHOMNCS OO, LTO,

INTRODUCING
THE CROFTON
EXPANDABLE
V.D.U. SYSTEM

Eillj

srowkorne 74321
Secondhand cameras and monitors

always available

Si7

e, Somerses; E B

TEL. CM-m- 74321
‘WW—048 FOR FURTHER DETAILS
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We've just made the impossible . . .
a professional 3. digit DMM Kit for less

than £70

Wireless World, October 1977

I e ;
i POWER AL VO  AMP  OHM——— )

¢

'
: l l “
'

'

The Sabtronics Model 2000 is an impossible
£69.95!

And that price still includes phenomenal accuracy,
range and professional features.

This all-new bench/portable multimeter, reading
to +1999, has a basic accuracy of 0.5% * 1 digit,
and has five functions giving 28 ranges, 100%
overrange and overload protection. So you know
it's no toy!

Besides, what toys are as automatic as the
2000? With automatic overrange indication,
automatic polarity, even automatic zeroing!

" Yet the 2000 is easy to assemble. We send you
all the parts you need, even the high-impact case.
We also send you clear, step-by-step assembly
instructions. )
So you end up with a professional quality 32 digit
DMM for the unheard of price of less than £70.
From Sabtronics, specialists in digital technology.
And manufacturers of the impossible.

Order yours today!

B gy x
Made in U.S.A.

Sabtronics (U.K.) Ltd.
50 Galton Road

sabtronicsz -

SPECIFICATIONS: {condensed)

DC volts in 6 ranges: 100uV to 1000V. r ww7 . ) H

AC volts in 5 ranges: 100uV to 1000V. | To: Sabtronics (U.K.) Ltd. |

DC current in 6 ranges: 10nA to 2A. | 50 Galton Road |

AC current in 6 ranges: 10nA to 2A. | Westcliff-on-Sea, Essex |

. ! ges:

Resistance in 6 ranges: 1() to 20MQ. I |

input Impedance: TO0MQ. |

Display: 9mm (.36"") LED. : Please send me . . . . . Sabtronics Model 2000 DMM :

Power requirements: 4.5 VDC to 6.5 VDC. I Kit(s) at £69.95 each incl. V.A.T. and Postage. i

(4 'C" cells - not included). i I

Size: 8""W X 6.5'D X 3.0""H.

(203W X 165D X 76H mm). ] Total enclosed herewith: £....... :
.OIIDEIIING INFORMATION FOR REAOERS OUTSIOE THE UK. I I
The price listed is for readers in'the UK. only which includes import | Name . ... .. ... e 1
duties and V.A.T. I
For readers in overseas countries the price is £49.95 plus £5.00 for I
Handling and postage, not included are any import duties or other taxes | AdAress . . . . |
levied upon receipt of goods overseas. Payments from overseas I
customers should be made only by Bank drafts or International money l
,°’de's a’_‘d payable to: Sabtronics [nternational. Ocdaislshou(dibelsentiic | City ... ... ... County . . .......... l
Sabtronics Intermational Ltd. |
Winkelriedstrasse 35 i ]

30'33 Luzern | Readers Overseas please see ordering Information. I
Switzerland S ——— |
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THE DYN:MIC DuUO

The C15/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car
radio/tape unit. Itis simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces a system
of incredible performance.

Anovel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio / tape unit hence alleviating
the need for an on /off switch

The amplifier is sealed into an integral heatsink and is terminated by screw connectors making installation a very easy process

The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power
handling and compact size

C15/15 Dataon S15

15 Watts per channel into 4Q) 6’ Diameter

Distortion 0.2% at 1KHz at 15 watts 5%'" Air Suspension

Frequency response 50Hz - 30KHz 2'" Active Tweeter

Input Impedance 8(Q) nominal 200z Ceramic magnet

Input sensitivity 2 volts R.M.S for 15 watts output 15 Watts R.M.S. handling

Power tine 10 - 18 volts 50 HZ - 15KHz frequency response
Open and Short circuit protection 4(Q) Impedance

Thermal! protection
Size 4 X 4 X 1.inches

C15/15 Price £17.74 + £2 21 VAT P & P free S15 Price perpair £17 74 + £2.21 VAT P & P free

TWO YEARS GUARANTEE ON AlLL OF OUR PRODUCTS

I.L.P. Electronics Ltd Please Supply

Totat Purchase Price
CI’OSSIEm[j House I Enclose Cheque Postal Orders 71 Money Order ']
Nackington, Canterbury Plaase debit my Access account Barclaycard account
Kent CT4 7AD Account number

Name & Addres
Tel (0227) 63218 ¢ o Signature

WW — 103 FOR FURTHER DETAILS
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audio amateur ?

What a trip old Richard’s Rhine journey t'uu|l.|

have become had he built his own mixers, 900 watt

amps. octave equalizers, 24 inch wooters, electronic
srossovers, and home brew electrastatics.
nds what

Ask our Rhine maidens tor details.

@&1@ Audlo
Tas

Send now for a free prospectus.
Craig Stack of STEREQ REVIEW says: “Top quality. only
U.S. publication devated to the serious audiophile constructor

sotnds!

Yellow Oak Cottage
Tillington nr. Hereford
HR48LQ

Name

Address

Wireless World, October 1977

Better instruments.
Better service.

We have established a nationwide network of approved
service organisations to deal with the repair and
maintenance of our instruments. Every repair is backed
by a full 12 month guarantee. Here's where to find them.

ENGLAND London Instrument Repair Centre, Acton Lane, Chiswick,
London W4 5HJ Trade Reception: Cunnington Street. Tel: 01-995 9212
London Instrument Repair Centre, Archcliffe Road, Dover, Kent.

Tel: Dover (0304) 202620

Farnell International Instruments Ltd. Sandbeck Way, Wetherby.

West Yorkshire 522 4DH. Tel: Wetherby (0937) 3541

TE.R Instrumemnts Ltd, Peel Lane, Astley, Manchester M29 7JH

Tel: Atherton (05234) 2275 or 5611

Midlands instrument Repair Centre, Thorn Automation Ltd,

Armitage Road, Rugeley, Staffs. Tel: Rugeley (08894) 5151

SCOTLAND Falcon Electronics, 92 High Street, Johnstone, Scotland.
Tet: Johnstone (0505) 23377

WALES Electro Services, 25 Chepstow Road. Newport, Gwent NPT 88X.
Tel: Newport (0633) 211243

The manufacturers’joint service organisation.
WW—038 FOR FURTHER DETAILS
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Audio Connectors

Broadcast pattern jackfieids, jackcords, plugs
and jacks.

Quick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors with
coupling nut.

Hirschmann Banana plugs and tést probes
XLR compatible in-lines attenuators and|
reversers.

Low cost slider faders by Ruf.

Future Film Developments Ltd.
36-38 Lexington Street
London W1R 3HR

: 01-437 1892/3

DATEST 1

Simplifies semiconductor testing
Saves time and errors

* Tests are automatic and unambiguous

* Tests devices in and out of circuit

* Handles bipolars, FETs (all types). LEDs, diodes, op.
amps. (out of circuit only)

* Automatically displays device polarity and, for devices
out of circuit, device type

* Checks for gain, leakage, input offset

Price: including test probes, full instructions and delivery
{UK only): £49 plus VAT {8%). Data sheet on request.

DAY ERT R

» Spence Mills, Miill Lane, Bramley, Leeds LS13 3IHE

D, DATONG ELECTRONICS LIMITED
Telephone: Pudsey (0532) 552461

WW—090.FOR FURTEER 5! TAILS
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LITTON MODEL 1231, computer incl. detachable keyboard, 35
CPS servo-controls pointer, tape reader/punch and TTL processor,
£495

‘DEC PDP 8~ ‘System comprising 4K processor, KSR 35
TELETYPE, High Speed Tape Reader/Punch and 2 fixed-head
DISCS; Available sep. prices on application.

PDP 8L with 4K memory; £550.00.

KSR 35 TELETYPE, ASCIl coded and with 20mA interface;
£200,00.

SAGEM RO Electronic Teleprinter, 5-unit,
£40.00.

DIABLO Model 30 DISC unit; £495.00.
SPC-12 MINICOMPUTER with 4K memory and with TTY
interface; £225.00.

DATEK Model 40 Paper Tape Reader, BRAND NEW; £35.00.
EKCO Field Ratemeter Model N645C, BRAND NEW: £45.00.

60 mA interface;

COMPUTER APPRECIATION

86 High Street, Bletchingley, Redhill, Surrey RH1 4PA. Tel: Godstone (088 384) 3221

JAC ELECTRONICS Model 331 FREQUENCY METER &
STANDARD; £250.00.

FACIT High-Speed PUNCH, NEW; £125.00.

SINGER Tape Punch with mains PSU and IC Logic, NEW;
£75.00.

IBM Compact CARDREADER; £68.00.

OLIVETTI Model 349 Intelligent TERMINAL: £375.00.
FLEXOWRITERS from £120.00.

HONEYWELL Key-punches from £50.00.

CENTRONICS model 101A printer, £600.

PLEASE NOTE:

* Prices exclusive of VAT and Carriage

* Callers very welcome, but by appointment please

. % We are keen to bid competitively for good used equipment

—

— —
WW — 115 FOR FURTHER DETAILS
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OSCILLATOR/FREQUENCY COUNTER. This versatile instrument has been designed to meet the exacting requirements of the professional audio engineering
field. The integral crystal/ referenced digital counter ensures precise measurement of frequency and typical output distortion 1s 0.006% THD @ 1kHz. The unit
covers the range of 10Hz to 100kHz in four pushbutton ranges, with eight preset frequencies from 10Hz to 20kHz to facilitate easy response checkmg of audio

equipment. The output may be switched to give fast first-time square wave. The frequency-counter may be separately accessed via the COUNTER INPUT"
socket on the front panel. *

Itahan Agent, .
For further details contact 5(‘)‘[??1’;;{,?'?%{5 Intl.  Via Gzas;;ars-Spomim 3
Trident Audio Developments Ltd. ilano Tel: 273896
Sales Office: 112/114 Wardour St., London, W1 Factory address' Shepperton Studios
Tel. 01-734 9901. Telex 27782 Tridisc TRIAD 5’2.“'<':e::&'sde‘§e(333dz’e?%%’2"27""’ Middx.

WW—043 FOR FURTHER DETAILS

Leaders in mixers for many years

@ Developed at our German Plant
@ Produced at our Far East factory .
® 9 different types: from the amateur to the professional

fascinating . THE SM 3000

electronics 'fl'ahc!:m(i:élseapest mixer with monitoring

Introductory price £42.00 (+ VAT)

via your bank
@® Two Phono inputs for magnetic or ceramic p/u
@ three auxiliary inputs

@® 1 microphone input with selectable high/low
impedance

@ Headphone monitoring on all channels

AGENTS TRANS TRADE INTERNATIONAL

WANTED
BRUSSELBAAN, 114 B.9402 MEERBEKE BELGIUM
WORLDWIDE Tel: 054.33.45.04 335821 Telex 11697

www americanradiohistorv com
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BUY FLUKE’S NEW DMM
AND POCKET THE DIFFERENCE

Never before has a DMM
packed so much into such a
small space. Fluke's new 8020
offers 24 ranges of AC/DC volts,
amps and ohms plus two ranges
of conductance, teamed with an
0.25% VDC accuracy.

Ideal for dozens of
applications from HiFito
engineering, it's particularly
suitable for work in the field.
Features include one hand
operation, a new design LCD

display you can see even in poor
light, tough construction anda 9V
battery life of 200 hours. The Fluke
8020 is only available from TT
Instrument Services, an incom-

~ parable service that can put itin

your pocket immediately from
stock. Write, phone or telex for
full details.

ITT Instrument Services,
Edinburgh Way, Harlow, Essex.
Telex: 81525.

WW-—-018 FOR FURTHER DETAILS
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| Fiuke 8020 |
Name: _ I

| Company: _ _ _
I Address:  __

Harlow (0279) 29522

The only way tobuy
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Digitizing the consumer

It was reported recently that more
homes in the UK have television than
have main drainage. This little statistic
illustrates the extent to which
consumer products based on an
advanced technology like electronics
can, if they are cheap enough, find
markets in places where living
standards have not reached an
equivalent level (taking, say, a
prosperous worker’s home in Western
Europe or America as the level which
currently can be achieved). The effect
is even more marked in the developing
countries. In Africa, for example, it is
not uncommon to see a television
aerial protruding from a straw hut or a
digital watch on the wrist of somebody
who is moving his few possessions on a
hand cart. The consumer market,
however poor the living conditions and
however small the disposable income,
is considered a source of riches for
those equipped industrially to exploit
it.

It is the consumer market which the
semiconductor industry, among others,
sees as the key to its future prosperity
and even continuance. The only
problem is how to use the key to
unlock the door. One industrialist at
least sees the door as having a
combination lock, to be opened by
digits. Dr Gordon Moore, president of
the Intel Corporation, recently told a
group of consumer equipment
manufacturers “The future health of
the semiconductor industry in its
present form depends on the rapid and
broad incorporation of complex digital
functions into consumer products’.

Dr Moore went on to explain the
economics of the semiconductor
industry, showing how the
manufacturing “cost-per-function” had
been dramatically reduced by more
than 10,000-fold in something like
fifteen years. This had been achieved
not only by the normal economies of
scale inherent in mass-production but
by these resulting from the increasing
complexity and greater number of
active devices in l.s.i. packages. To
keep the industry in business with such

www americanradiohistorv com

rapidly decreasing costs and prices to
the user it was obviously necessary to
sell correspondingly more units. So far
this had been possible on the
assumption of a “super-elastic market
demand. If we cut the price in half the
unit volume will more than double”.
But this happy formula would not go
on working forever. “There are always
limits to growth, no matter what”. It
was necessary to find new markets and
“the only answer I can see for really
large markets [beyond those already
known] is in the home. The challenge
is to get of the order 1013 functions
into the household over the next ten
years”.

If Dr Moore’s conclusion is right, the
semiconductor industry will be putting
itself in a situation familiar to many
others in an industrialized economy. It
will have to create consumer demand.
To keep the existing manufacturing
plant and organization fully loaded and
therefore working efficiently it will
have to persuade people that they want
products they had not realized they
wanted. In theory plant can be
discarded when it is no longer needed,
but in practice, of course, there are
people who have a strong vested
interest in keeping it working. There
are the employees who rely on it for
their livelihood, the managers who
have made the initial decision to invest
money in it — a decision on which
their future careers may depend — and
the shareholders who expect an
adequate return from their investment.
Looked at objectively this is a crazy
situation. The ordinary citizen, whom
industry is supposed to serve, finds that
he himself is serving industry as a mere
term in an equation of economic
stability, a term which has to be
manipulated by known techniques of
persuasion to obtain the right
solution.

At least Dr Moore had the grace to
ask rhetorically during his address
“who needs all the electronics”? The
answer is surely obvious: not the
consumer but the semiconductor
industry itself.
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High quality book-shelf speaker

An infinite baffle design using two drive units

by J. H. Wilkinson, /Independent Broadcasting Authority

This article describes a compact high
quality speaker which measures
approximately 48 x 30 x 28cm.
Compensating networks are used to
improve the response of the drive
units, and the crossover network
provides a total filter slope of 24dB per
octave. The cabinet design features a
staggered baffle which vertically
aligns the voice coils of the units.

When deciding on a speaker design the
first decision i$ usually the enclosure
size. The author wanted the drive units
to be located at ear height when sitting
down, which meant either a large
floor-standing cabinet or a small wall
mounted version. In the interests of
domestic peace, the last mentioned was
chosen.

To avoid the more complicated bass
loading techniques, an airtight enclosed
box system was used together with a
KEF B200 bass driver. The prototype
had internal dimensions of 44 X 27 X
18cm which produced a resonant-fre-
quency around 55 Hz.

The next consideration was a suitable
high frequency unit to work with the
B200. The frequency limit of the bass
driver is 3kHz and it is usual to set the
crossover frequency at this point.
Normally, the KEF T27 high frequency
unit is matched with the B200 but this is
a ‘“super” tweeter and the author
‘experienced some problems because the
resonant frequency of the unit is around
1.5kHz. This leaves only one octave for
the crossover to act. Instead, the KEF
T15 was chosen which has a much lower
resonant frequency. This unit was first
used in the early 1960s but is still a high
quality device. Because the T15 has an
adequate high frequency response a
super tweeter was not used.

Crossover network

The most rational method of designing
a crossover is to study the characteris-
tics of each individual drive unit before
trying to match them together. The
drive units were mounted in a suitable
box and the frequency response of each
unit was measured. The responses

obtained are shown in Fig. 1. As can be
seen, neither drive unit displays a
particularly flat response so both have
compensation. The acoustic response of
the B200 follows the amplitude response
of an underdamped second order low-
pass filter with a cut off frequency of
3kHz and a damping factor of approxi-
mately 0.35. In designing a crossover
network it is essential to realize that the
mechanical filtering action of the drive
unit must be added to the action of any
electrical filter. The T15 shows a
response which extends below lkHz
although it is not particularly well
controlled. In practice the crossover
network can be adjusted to compensate
for this. However, the T15 must have
additional crossover components
because there is no mechanical filtering
around the crossover region.

Before designing the electrical
network one must ensure that the
impedance seen by the network will be
fairly constant and resistive at least one
octave either side of the crossover
region. By calculation and a little
experimentation, compensation for
both units can be achieved quite
accurately. The impedance and phase of
the resulting network is shown in Fig. 2
together with the original response. The
impedance of both drive units rises with

an increase in frequency and appears’

more inductive. As a result the electrical
response is between that of a first-order

Fig. 1. Frequency response of the B200 and
T15 units. Measurements were made 15cm
from each unit.
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and second-order filter. If the response
is treated as a first-order low-pass filter,
the impendance can be made resistive
by simply adding a series C and R in
parallel with the drive unit terminals.
Although this is not perfect it does
produce a reasonably constant resistive
load at least one octave either side of
the crossover region.

The most difficult decision ‘in a
crossover network is the rate of atten-
uation. There are four practical
options, i.e. 1st, 2nd, 3rd and 4th order.
The first can be ruled out because the
B200 has a mechanical second order
response which cannot be ignored. Also,
odd-order networks have a 90° phase
shift between the signals applied to the
drive units. This means tha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>