HV

i r»}!t.f. 197535P
Micropl"ocessors

Compressor,
Iimit:r ,' /'

Y

Australia SA1.20

Belgium Fr. 61.50

Canada $1.50

Denmark Kr. 11.00

Finland Fmk. 6.20
Germany Dm. 4.50

Greece D1.45.00

Holland Df1.4.50

Haly L. 900

Malaysia M$3.25

New Zealand $NS1.20
Norway Kr. 10.00incl. moms
Portugal £sc. 40.00

South AfricaR.1.10

Spain Ptas 80.00 *
Sweden Ki:6. 90|ncl moms
U.8.A.$1.50

LY
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The ProductlonTest
Bottleneck Smasher!

You've never seen a faster, more accurate way
of measuring frequency response from 30Hz to 110MHz

Stash your production-test times and divert your skilled
enginears to more important work with our TF 2370
Spectrum Analyser. It will reduce to simple operaticns,
complicated measurements such as response, level, gain,
signal purity, modulation and many more, with a speed and
degree of accuracy that has to be seen to be believed. Forget
everything you have heard about spectrum analysers.

The TF2370is unique. It employs advanced technolegy to
make it reliable and as easy to operate as a multimeter. Tha
facts speak for themselves.

% Flicker-free display of frequency response from 30 Hz to
[10 MHz on a high-brightness c.r.t.

* Electronic graticule, with a + [59 variation of horizental
divisions for pin-point positioning against waveform display.
% Press-button selection of three amplitude scales: one
linear and two logarithmic with expansion to | dB/div. with
an accuracy of - 0.1 dB/dB.

* 9-digit electronic counter automatically gives centre
frequency, reads any other frequency corresponding to
manually-adjusted ‘bright line’ position on display, ar the

difference frequency between the two, at the press of a
button. All toan accuracy of 4 2 Hz + reference frequency
accuracy on high resolution and manual. Internal reference
frequency provided with setting accuracy of | in 107.

#% Internal generator supplies synchronous signal source fer
me2asuring such items as networks and filters.

# For comparative measurements, unique memory storage
system will retain one display indefinitely as required, for
simultaneous display with waveform produced by items
under test.

% Automatic adjustment of amplifier gain to give optimum
lowest-noise performance with full protection against input
overloading.

*% Automatic selection of optimum sweep speed.

% With the 5 Hz filter, signals 100 Hz from a response at
OdB can be measured to -70 dB.

Now ask for a demonstration. It could prove that the
TF 2370 is a better cure for your headaches than aspirin.
We are standing by for your call.

M : THE INNOVATORS

MARCCNI INSTRUMENTS LIMITED,
Longacres, St. Albans, Hertfordshire, AL4 OJN, England. Telephone: St. Afbans 59292. Telex: 23350.

A GEC-Marconi Electronics Company
wWww americanradiohistorv.com
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LOW COST RC OSCILLATORS

LEVELL

PORTABLE INSTRUMENTS

RC OMALAIOR FYPE TGAS2DM

R.L. OSCULATOR TYPE 16 2000mp
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LEVELL ELECTRONICS LTD.

Moxon Street, High Barnet, Herts. EN5 55D
Tel:01-449 5028/440 8686

ANALOGUE

FREQUENCY 3Hz to 300kHz in 5 decade ranges

ACCURACY +2% +0.1Hzup to 100kHz,
increasing to +3% at 300kHz.

SINE QUTPUT 2.5V r.m.s.downto <200uV.
DISTORTION < 0.2% from 50Hz to 50kHz,
SQUARE QUTPUT 2.5V peak down to <200uV.
SYNC.OUTPUT 2.5V r.m.s. sine.

METER SCALES 0/2.5V&-10/410dBon TG152DM.
SIZE & WEIGHT 7” high x 103" wide x 53" deep. 8 Ibs.

TG152D TG152DM
Without £53 With £63
meter. meter.

FREQUENCY 1Hz to 1MHz in 12 semi-decade
ranges. 0 to 1% fine control included
on TG200DMP

ACCURACY +2%+ 0.03Hz.

SINE OUTPUT 7V r.ms.downto <200uV with Rs
= 6000

DISTORTION <0.1%to 5V, <0.2% at7V from 10Hz
to 100kHz.

SQUARE OUTPUT TG2COD, DM & DMP only. 7V peak down
to <200uV. Rise time <150nS.

SYNC. OUTPUT > 1V r.m.s.sinein phase with output.

SYNC. INPUT +1% freq. lock range per voltr.m.s.

METER SCALES TG200M. DM & DMP only. 0/2V,
0/7V & —14/+6dBm.

SIZE & WEIGHT 7 highx101”"x 51" deep. 10 Ibs.

TG200 TG200D TG200M TG200DM TG200DMP

£63 £66 £73 £76 £80
DIGITAL

FREQUENCY 0.2Hzt01.22MHz on four decade
controls.
ACCURACY +0.02Hz below 6Hz
+0.3% from 6Hzto 100kHz
+1% from 100 kHz to 300 kHz
+3% above 300 kHz.
SINE OUTPUT 5V r.m.s. down to 30uV with Rs=600 Q
DISTORTION <0.15% from 15Hzto 15 kHz.
<0.5% at1.5Hz and 150kHz.
METER SCALES 2 Expanded voltage & —2/+44Bm.
SIZE & WEIGHT 7" high x 104" wide x 7" deep. 12 Ibs.

TG66B TG66A

w £170 L. £190
model. battery model. ,

Prices include batteries and U.K. delivery. VAT extra.
Optional extras are leather cases and mains power units.
Send for data covering our range of portable instruments.

WW—004 FOR FURTHER DETAILS
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Computer controlled VHF radiotelephone network. Sounds
great. The coming thing. At Dymar it's come! And that's the
Dymar difference.

Dymar designs systems that take all the local conditions into
account. Terrain. Geographical distribution of the labour and
the customers available to the user. Emergency situation
control. Channel congestion. The lot.

Dymar does it with common frequency coverage using quasi-

synchronous transmitters. With a CCIR compatible selective
calling system. With automatic signal level selection. W|th
computer control of signal routing.

Wireless World. ecember 18975

When you can reach them. And theycan reach you.
Any time.You've got a Dymar system.

Tomorrow's systems today. It's what you'd expect from a com-

pany 100% devoted to the radiotelephone business ... and
nothing else.

Discover the Dymar difference. Make contacting Dymar part
of today's programme.

w the name in radiotelephone systems

Dymar Electrorics_ Limited. Colonial Way. Radlett Road. Watford.
Herts. WD2 4LA Tel. Watford 37321. Telex: 923035,
Cabies Dymar Watford

WW—070 FOR FURTHER DETAILS
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LEARAGE

AC/DC BREAKDOWN LEAKASGE & IQNISATION TESTER

jon out your

The AVO Breakdown and lonisa-
tion Tester RM215-L/2 is specifically
designed to help solve all manner
of quality control problems.

It measures resistive leakage
current under both AC & DC voltage
testing conditions as well as total
AC leakage current. Test voltages up
to12 kV DC and 6 kV AC are con-
tinuously variable and breakdown
current level is adjustable up to
1 mA. A built-in loudspeaker gives
audible detection of ionisation and
there are connections for earphone
or an oscilloscope.

The circuit features low internal
resistance yet at the same time
limits the maximum output current,
even at short circuit.

With the RM215-L/2 you can
carry out general flash testing,
measurement of breakdown voltage
—even after breakdown-and the
detection (and counting) of spurious
flashovers.

quality control problems

Equally suited tc both destruc-
tive and non-destructive testing,
the RM215-L/2 is a piece of test
equipment you cannct afford to be
without. If you have some problems
that need to be ‘ioned'out, get in
touch for full details.

APPLICATIONS

Fiash testing of electrical components.

Measurement of breakdown voitage on electrical
components and materials.

Measurement of insulation resistance at high
voitage.

Measurement of d.C.leakage current.
Measurement of a.c. leakage current and total
current.

Non-destructive insulation testing of materials
and components.

Detection of ionisation in electrical assembiies.

Designed to meet B.S,, VD.E.and
|.E.C. Safety Requiremsants.

Avo Limited, Dover, Kent.
Tel: Dover(0304)202620.

Thorn Measurement Control
woan  and Automation Division

WW — 056 FOR FURTHER DETAILS
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P.B. ELECTyRONICS LTD.

SCOTLAND

ELECTRONIC — SCIENTIFIC -- / INSTRUMENTS

57 High Street, Saffron Walden, Essex CB10 2DP, England.
Telephone: Saffron Walden 22876 Telex: 817201.

S DEC Solderless Breadboard 25p Off.

The world proved S - DEC can now be yours with 25P off list price take this coupon to your local
dealer or send direct to us for immediate delivery.

S - DEC just plug components directly in, no soldering, use components over and over ogain.

With gour S -DEC you receive FREE a booklet which gives a ronge of circuits which can be quickly
ossembled on the S'~ DEC including Radio-Receiver, %/HF Radio-Microphone, 3 Stage Amplifier

and many others, also FREE control panel for mounting swiikches, lamps etc.
S - DEC normolly £1.98 with this advertisement £1.73
(When ordering direct send £2.08 to cover Post & VAT)

T - DEC normally £3.63 with this advertisement £3.38
(When ordering direct send £3.87 to cover Post & VAT)

U - DEC - A for discreet and use with |.C. send £4.31
(Mr. Troder for every coupon received PB will refund 25p)

NEW NEW PB DEC Super-Solder Boards.Low Cost.

Matched to the world famous range of DEC breadboard layouts PB introduce a new concept
1o —a—o—3 §—3—4-3 into printed circuit board assembly. Now you can buy off the shelf professional circuit
' ° "| boards which have the following features.
oo omememer  mome—e—o OTeTT*" | DEC SUPER - SOLDER BOARD SSU . Roller Tinned for super soldering.
s0—eo—eo O ® 0 0—0—0: 20—0—0 O ® 0 0—0—017
ro—e—s o 6 o—o—e1  me—s—s oW o o_o—an| COrefully engineered layout for maximum assembly efficiency bus = bars for power supplies.
° ° o we—e—s 0GR o e—e—en No cutting ond drilling of cantact rails required.
He—o—o © 0 e—o—en 1e-e—¢ omb O e—e—oun The 208 cantacts ore identified by a letter number system.
) ) Hue—e—0 O © e—e—ois SIZE OF BOARDS 5" x 3" APPROX flbreglOSS drllled, roller tinned.
o eo © eo e—e—ex| Lay the prototype out on DEC-breadboards and then for small or large production runs use
=0 © ° O ° © e—e—ex| SUPER - SOLDER Boards.
° ° weme—e o © *7°T*'|  Super ~ Solder Boards are available in packs of 1 or 3 off.
710 —0—0-~0 O—~o0—o0—o:22 © o 3
e T8 & AT e—e—e=2=  SUPER SOLDER BOARD SST1 for discreet circuits 1 off £0.59, 3 off £1,40.

SUPER SOLDER BOARD SSU1 for discreet and dil circuits 1 off £0.59, 3 off £1.40.

SUPER SOLDER BOARD SSN1 for discreet and dil circuits up to 40 lead .6" DIL and for
direct insertion of TO5 .1" lead out sockets and packages 1 off £0.49, 3 off £2.00.

When ordering please add £0.40 for Post and VAT.

lepy Cabmets ideal ForAll Assembly Cabinets.

Robust ABS plastic assembly boxes, front panel designed to be cut and drilled, slotsinside for
mounting circuit boards attractive colouring and styling.

TP1 80x50x30mm  £0.72 1 OFF

TP 2 115 x 65 x 40 mm £1.27 1 OFF

TP 3155 x 90 x 50 mm £1.62 1 OFF

TP4210x125x 70 mm  £2.27 1 OFF Discount for quantity prices include Post & VAT.

Resist Coated Circuit BoardLowest price S DEC - T DEC - U DEC Accessories.
n U.K. 16 DIL ADAPTOR .. ............ £0.99

NIGHT GUARD.

Dimmer with a difference, Guords your .

12" x 12" Gloss Fibre 1/16 coated with 16 DIL with socket ,............ £1.92 home from theft, SET, derkress comen.
‘esist £1.50 each. Single ended leads (packs of ten) £0.90 iaht g i aht A
Double ended leads. . M. ..%...... £0.90 !gnis come on, dawn, lighfs go off.

Dims room lights up to 500 watts.
£5.95 + £1.05 VAT & POST.

EXPERIMENT GUIDES used by all to teach
electronics with DEC breadboards .

GUIDEA ....... 8 Projects ..... £1.50
GUIDEB ...... 10 Projects ..... £1.77
GUIDEC ...... 3 ADVANCED. .£0.90
Zircuit Board Manufacture, Fast delivery, GUIDED ...... 10 Projects . ... £2.40
ow Price, any circuit board made in days. GUIDEE ...... 23 Projects ..... £4.20

ALL STOCKISTS OF DEC BREADBOARDS
PLEASE NOTE PB ARE THE
MANUFACTURERS AND SUPPLIERS,
PLEASE SEND ALL ORDERS
COMMUNICATIONS DIRECT

r R
PB ELECTRONICS (SCOTLAND) LTD,
57 HIGH STREET, SAFFRON WALDEN, ESSEX, CB10 1AA

TEL: 0799 22876

WW—086 FOR FURTHER DETAILS
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Wide-range universal bridge B602
0.1-100MHz source/detector SR268
from Wayne Kerr

WAYNE KERR

B &'.ﬁ-ﬂiﬂ"—&(gi - J-

S
o fimeretts.

SPECIFICATION

B602

Frequency range
Accuracy

Overall impedance range

SR268
Frequency Range

Frequency accuracy
Short Term Frequency
Stability

Output level

Output attenuator
Input sensitivity for
10% meter deflection
Input attenuator
Detector bandwidth

-

100kHz to 10MH2z

1% up to 3MHz, 1pF 10 10nF
108, to 100k§,
TpH to 10mH

1fFto 1mF

10048, 10 100M S, (100 to 10k )

10pH 10 10H

100kHz 1o 100MHz in 9 bands
(SR268L 46-5kHz 1046 5MHz)
2-3% according to band used.

0:01%
0 5-2 0V according to band used
3. 6.10.20dB additive steps. 7580

1 1o 30uV according to frequency setting
4 steps of 20dB. 758
2-3% according to band used

For more information, either phone Bognor Regis {024 33) 25811

or write 10 the address below:

WAYNE KERR

Durban Road, Bognor Regis, Sussex
Telex: 86120. Cables: Waynkerr, Bognor

A member of the Wilmot Breeden group

WW — 077 FOR FURTHER DETAILS
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I'he B602 transformer ratio arm bridge
measures impedance in all four
quadrants of the complex plane over the
frequency range 100kHz to 10MHz.
Because af novel features incorporated in
the desigr, values from virtually a short
circuit to an open circuit can be measured.
rhis bridge has established a standard of
performance and flexibility which is
unobtainable from any other radio
frequency bridge.

A standard inductor s included in the
bridge network tn addition to standards
of capacitance and resistance enabling
a periodic calibration of the scales which
are correct at any frequency between
100kHz and 10MHz

There are only two balance controls. One
is direct reading in resistance and
conductance. the other in capecitance
and inductance and there is no inter-:
action between them.

The stabil ty realised aliows a
discrimination of 0-1% to be obtained for
all types of measurement with a general
accuracy of 1% over most of the
impedance and frequency range.

The bridge is shown together with the
SR268 Source and Detector which can
also be used with other bridges in the
Wayne Kerrrange over the frequency
band 100<Hzto 1T00MHz. Nine
frequency ranges are provided by this
instrument and a singie tuning control
adjusts bath source and detector to the
exact frequency required.

Meticulous screening between the two
sections provides freedom from bridge
measurementerrors due to leakage of the
source sianal into the detector. Common
mode rejection transformers are
incorporated in the input and output
networks to reduce interference from
unwanted signals, and push button
attenuators are included to assist the
iogarithmic detector circuit to indicate
approach of the bridge balance point.
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The HY200 is the latest hybrid amplifier from 1.L.P. It has been designed to be virtually
indestructible lending itself to domestic and industrial applications. Latest design
technigues including thermal shutdown make the HY200 the most advanced amplifier of its
kind in the World. Only five connections are required, input, output, power lines and earth.

Features: Specifications:
Short Circuit Protection Output Power 100 watts R.M.S. into 89
No External Heatsinking Input Impedance 100K
Thermal Shutdown Input Sensitivity 500mV R.M.S.
Only Five Connections , Distortion 0.05% Typical
Low Distortion Signal: Noise 96dB

Power Band Width 10Hz - 45KHz * 3dB
Price £21.20 +VAT £5.30 Power Supply 45-0-45v D.C. at 2 Amps
P&P free Weight 1 Kilo (2.21b)

Power Supply PSV90 suitable for one HY200
Price £10.56 + VAT £2.64
P&P free

TWO YEARS GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd, Please Supply___
C land H Total Purchase Price _ _
I'OSS. 2 ouse, | Enclose Cheque 00 Postal Orders O Money Order O
Nacklngton, Canterbury, Please debit my Access account [0 Barclay card account O
Kent CT4 7AD Account numbe_r .
Name & Address,
Tel (0227) 63218 Signature

WW-—036 FOR FURTHER DETAILS
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Now the Alpha costs less than the A3#3%
will the 1567 engineers who are still without one
please identify themselves ?
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It was two years ago that
Alpha one was launched by
Advance.

As a brand new concept
in low cost digital
multimeters.

Now, many thousands of
instruments later, Alphall
and I! are everywhere.

You, too, should claim
your Alpha. And to help you,
we're listing the advantages
engineers of competing
firms enjoy . T

¥ Low, low prices.
Alpha |l now costs only £49 and Alpha Il

is now only £57 including a mains power supply
butexcluding VAT.

Y Extraordinary battery longevity. One PP9 lastsup to a
yearinan Alphal.

Y No backache. Alphas are small, light, butin a tough
as blazes carrying case.

Y No problems — reliability is superb with long periods
between recalibration.

. . \
Y No squinting. Our LEDS give bright, clear, unambiguous readouts. \!'

Do get the Gould Advance data on Alpha. You see, it's so much better.

- e o 1619
Gould Advance Limited
Roebuck Road, Hainault, Essex, England. B3 GOULD ADVAN G E

Telephone: 01-500 1000 Telex: 263785

WWWA-akericanradiohisterv-com
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VIODULAR
FILTERING

E— Now FOUR Modules-
g ) *and more to come!

The introduction of our EF3 Electronic Filter
System was a breakthrough in electronic filtering,
a System with aptions and interchangeability

BARR & STROUD

EF3-04 Low Pass

Cut-off frequency vanabie from 0-1Hz 10 100kHz

EF3-03 High Pass

Cut-off frequency variable from 0-1Hz to 100kHz

EF3-02 Low Pass

Cut-off frequency variable from 0-01Hz to 10kHz

EF3-01 High Pass L_’ 3 «..?

Now we introduce two additional modules to
extend the scope and versatility of the EF3. To
appreciate fully the technical and economic
merits of the EF3 System you ought to have our
detailed literature which we will be pleased to
send. Continuing development of the EF3 System
means that we will be announcing yet more
modules in the near future

Cut-off frequency variable from 0-01Hz to 10kHz

Send now for full details to

; BARR AND;

Glasgow and London

Barr & Stroud Limited,
1 Pall Mall East, London SW1Y 5AU

. . \
EF3 Basic Main Frame B ; Tel: 01-930 1541 Telex : 261877

WW—059 FOR FURTHER DETAILS

There's more scope
IN SCOpex

The Scopex 4D25 is a portable 25 MHz
dual-trace instrument suitable for all
laboratory and field applications. It features a
guaranteed measuring accuracy of 3% — and
yet at £225* is in a price bracket bel6W amy,
comparable instrument. Check these features
and see why the 4D25 is a must for the
discerning buyer.

¥ DC-25 MHz, full screen
% 3% accuracy ;
*Signal delay (both channels)
* One control for Trig Level and Polarity
* Timebase 200ms to 200ns
x § expansion
% Sensitivity 50V /cm to 10mV/cm

\./\D P E X Write or telephone today :-

Scopex Instruments Ltd., Pixmore Industrial Estate,
Letchworth, Herts. Tel: Letchworth (04626) 72771

*UK List ex VAT
WW—066 FOR FURTHER DETAILS
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Join the Digital Revolution

Teach yourself the
latest techniques of
digital electronics

Computers and calculators are only the beginning of the

digital revolution in electronics. Telephones, wristwatches,

TV, automobile instrumentation — these will be just
some of the application areas in the next few years

Are you prepared to cope with these developments?

This four volume course — each volume measuring
1137 x 8%” and containing 48 pages — guides you
step-by-step with hundreds of diagrams and questions
through number systems. Boolean algebra, truth tables,
de Morgan's theorem. flipflops. registers, counters and
adders. All from first principles The only initial ability
assumed 1s simple arithmetic

At the end of the course you will have broadened your
horizons, career prospects and your fundamental under-
standing of the changing world around you

Also available — a more
advanced course in 6
volumes:

1. Computer Arithmetic

2. Boolean Logic

3. Arithmetic Circuits

4. Memories & Counters
5. Calculator Design

6. Computer Architecture

Offer. Order this together
with Digital Computer Logic. &

Electronics for the bargain
9 plus 50p  price of £9.25. plus 50p
= p&p p&p.

Design of Digital Systems contains over twice as much
information in each volume as the simpler course Digifal
Computer Logic and Electronics All the information in the
simpler course 1s covered as part of the first volumes of
Design of Digital Systems which. as you can see from its
contents also covers many more advanced topics

Designer These courses were written so that you could teach
Manager yourseif the theory and application of digital logic.

. Learning by self-instruction has the advantages of
Enthusiast being quicker and more thorough than classroom
Scientist learning. You work at your own speed and must
Engineer respond by @swermg questlon.s on each new piece
Student of information before proceeding to the next.

1

Guarantee — no risk to ycu

If you are not entirely satisfied with Digital
Computer Logic and Electronics or Design of Digital
Systems, you may return them to us and your
money will be refunded in full, no questions asked.

nrad
—

e
o —

1
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Digital Computer
Logic and
Electronics

A Self-instructional Course

Basc
B°°k 1 (;ot.:'I;}_Jter

logic

Designing circuits

; -I;DI?IZEII
elements
B°°k 3 to carry out
logical functions

Book L Fitls

registars

£3.95

plus 50p packing and
surface mail anywhere
in the world.

Quantity discounts
available on request.

Payment may be made
in foreign currencies.

VAT zero rated.

C To; Cambridge Learning Enterprises, |

I
I
I
I
I
I
I
I
I
|
I

FREEPOST, St. Ives, Huntingdon, Cambs.

PE17 4BR

*Please send me . . . . . set(s) of Digitali Computer
Logic and Electronics at £4.45 each, p&p
included

*or . . . . set(s) of Design of Digital Systems at
£6.45 each, p&p included

*or . . .. combined set(s) at£9.75 each, p&p
included

Name . ... ..... ... . ..

Address . .. ..... .. ... ... ..

‘.deléte. a's Sp.pl'ic:.ab.le .................

No need to use a stamp — just print FREEPOST on the I

envelope. “2

LoSmeloee o Wwer

3
S e e A e R YA P A A S

MALAALL 2D
gy AT AT R AT g
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"He's asking
fora
reed relay
assembly

with a 30kV
ISolated coil”

People often bring their need to us. They know the
Whiteley speciality. Being helpful! And the item that
started life as a customer request, joins the Whiteley
product list, ready to help other designers over a problem.
You, perhaps? Consider a neat relay assembly — one or
two dry reed switches with a rating of 25W, housed in a
mounting tube, with either ‘normally open’ or ‘change-
over’ contacts. Around them, a coil operating from 8,
12, 24 or 50V supply, 30kV isolated from the contacts.
The whole unit mounting on a 0.25" insulating plate
with a couple of 3 way tag strips. |f you're interested,
ask for a data sheet. But more, keep Whiteley in mind
as the people who make useful things.

Surprising how often you'll find

Whiteley Electrical Radio Co. Ltd.
Mansfield, Notts NG18 BRW, England. Tel: 0623 24762.

WW-—010 FOR FURTHER DETAILS
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STABILISED TWIN POWER
SUPPLIES TO 30V AT 2AMP

LINSTEAD

ELECTRONICS
ROSLYNRD, LONDON N15 5JB

01-802-5144
= _‘

MAIN AGENTS

tRELAND: LENNOX LTD P.O. BOX 212A DUBLIN 2

DENMARK: SCANFYSIK AB 13/15 HJORRINGADE
DK-2100 COPENHAGEN

SWEDEN: EMI SVENSKA AB TRITONVAGEN 17 FACK
S-171 19 SOLNA 1

NORWAY: EMI NORSK AS POSTBOKS 42
KORSVOLL OSLO 8

MALAYSIA: LEC Sdn Bhd P.O. BOX 60 BATU-PAHAT

SOUTH AFRICA: PROTEA (PTY)
38 FARADAY STREET

JOHANNESBURG

WW—076 FOR FURTHER DETAILS
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Audio Lahoratory
Instruments

To expand the distribution of Audio Laboratory
Instruments RADFORD are looking for new
dealer/agents outside the United Kingdom. If
you are a supplier of laboratory instruments to

professional and industrial end users it could be
to your advantage to learn more about
RADFORD audio measuring equipment.

Wirite today for leaflets and details of franchised
dealership-

Radford Laboratory Instruments Ltd
Ashton Vale Road
Bristol BS3 2HZ England

all

LDO3. Low Distortion Cscillator

Frequency range: 10Hz — 100kHz.

Distortion: Distortion less than 0.002% over audio band.

Size: 17" x 7" x 83". £275.00
LDO3B. Low Distortion Oscillator

As LDO3 but additionally fitted with output amptifier and
transformer providing a 600 ohm floating balanced output.
Unbalance: —80dB. 1kHz. —60dB 10kHz. £375.00
DMS3. Distortion Measuring Set

Frequency range: 5Hz — 5C0kHz.

Measurement down to 0.001%.

Size: 17" x 7" x 83". £225,00
HSV1. High Sensitivity Voltmeter
Average reading: 10pY to 300¥ f.s.d. £126.00
HSV2. High Sensitivity Voltmeter
True r.m.s. reading. 10uV to 300V f.s.d. £175 00

ANM1. Audio Noise Meter and High Sensitivity
Voitmeter

Average reading: 10pV to 300V f.s.d.

Includes Wide band, Audio band, IEC curve ‘A" and CCIR
weighting networks. lllustrated above. £150.00
ANM2. Audio Noise Meter and High Sensitivity
Voltmeter

As ANM1 but true r.m.s. reading. £200.00

WW—051 FOR FURTHER DETAILS

METER PROBLEMS?

137 Standard Ranges in a variety of sizes and
stylings available for 10-14 days’ delivery
Other ranges and specia! scales to order

Full Information from:

HARRIS ELECTRONICS (London)

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

WW—053 FOR FURTHER DETAILS

"AUTOCRAT

Farnell offer the only Digital Multimeter with
all these features:—

AUTOIANGING AUTDPOLARITY AUTOZERO
SiX RES STANCE RANGES LARGE DISPLAYS

A.C. AND D.C. VOLTS AND CURRENT

TEMPERATURE MEASLREMENT

at  £740 (mains powesed version)
or £:65 (mains/battery version)

*The absolste leader in As class

Details: from:

Farnell Instruments Ltd.
Wetherby, W. Yorks, L522 4DH
Tel: 0837-3541 or 01-864 7433

“aFIYM" : Drgital  Multimetes

. s s
o

D
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PETITE PRECISION!

A 12V DC POWER TOOL FOR THE DESIGN AND RESEARCH ENGINEER
AVAILABLE IN KIT FORM OR SEPARATES

EXAMPLE OF FRENCH PRECISION ENGINEERING
Diameter 33mm - %
Weight 160g
Length 125mm
Torque 105cmg LR !
RPM —
approx. 3000 A gnditdjoe]
at 12V DC Flexible drive. _ I e P&P 58p
Power 9/14V DC £5.00 UK DISTRIBUTOR .
Batteries P&P 35p ‘ PRECISION PETITE LTD
or AC/DC gg‘g ‘gé’é" R{‘o’;?cf‘é‘r'g‘r"mgi (Les Applications Rationelles Paris) |
transformer Authority. British Nucless 119A HIGH STREET

Fuels, Weekend TV, Ministry TEDDINGTON, MIDDX. UK

Drill. £7.00 P&P 35p gf Defence, Hospitals, TEL. 01-977 0878
[PREET, G SAE for leaflets, price list and order form

WW-—043 FOR FURTHER DETAILS

Inland motors
do the things most
motors cantdo

Inland direct drive torque motors, tachogenerators and DC
servo motors respond in mitliseconds to rapidly programmed
commands and give precise control of position, speed or tension.
Their high quality and extreme accuracy makes them particularly
suitable for instrumentation, data handling and computer
peripheral sub-systems like magnetic tape drives, incremental
transport drives and high speed printout systems.

Sizesrange from a tiny "'inch-cube' torque motor which will
give 70z.in., to larger motors capable of 3,000 Ib.ft. Speeds from
zeroto 10,000 r.p.m. are typical. And all models have high thermal
capacity under severe duty cycles. We offer competitive prices,
prototype services and application engineering support.

Get in touch and see what Inland can do for you.

r INLAND MOTOR DIVISION
)

Kollmorgen (UK) Limited,

219 Kings Road, Reading, Berks.
Tel: Reading (0734) 68980/65929
Telex: 847032

For larger motors for machine tool applications contact:
Merit House, Edgware Road, Colindale, London NW9
Tel: 01-205 0500/0538 Telex: 923416

WW — 017 FOR FURTHER DETAILS

Type A modular system with widest
e Or range of film backs, lenses, viewing
- systems and adaptors to meet virtually
Oscilloscope '
p Plus inexpensive Type P (prices from £50)
utilising coaterless Polaroid ® film and
C a meraS Type C with economical 35mm film for
continuous feed. J

e
More compiete details avaitable on request from: ®Reg. Trade Mark.

Telford PRODUCTS LTD.

WADSWORTH RDAD PERIVALE GREENFDRD MIDDX. ENGLAND Telephone:01-998 1011 Telex:935624

m A MEMBER COMPANY OF BENTIMA INDUSTRIES LIMITED .

e
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magnetic shields
soft 1magnet|c alloys
and cores

SHIELDS We manufacture a wide range of Mumetal
i shielding cans and boxes and fabricate

shields for CRT's, transformers etc.,

to customers’ own designs. These are
made 10 the highest standards and

have optimum properties (as sole
UK/European manufacturers of Mumetal
we have years of experience). For

large quantities we recommend the

‘Telform' process which provides
maximum unifosmity, extra close i
tolerance and maximum performance.
For R & D and prototype work — try . >

‘Telshield’, do-it yourself, wrap
around foil. Supplied in handy {
packs costing around £5.00 - it's
simple and quick to use

i
k‘ |
ALLOYS
Typical mitial  Manmum Saluation  Remanence. Biem, Coercivity  Hysteresis Cune [
magnetic oermeability permsabilny tetac from ssturation Loss 31 Bsa1 POINT
properties {de ps) nduction (Tesla) (A/m){J/mYeycle) { CF
Tasia)
Mumatal 65000 240000 0.77 0.37 1.0 32 350
Mumetal Plus 69000 300000 0.77 0.37 08 13350
Supetmumetal 127 000 350 000 0.77 0.4 0.55 0.9 35C
Onhomumetal 08 0.7 2.4 7.5 _35C
Satmumetal 65 000 230000 15 0.7 2.0 12 55C
Radiometai 50 6 000 30 000 1.6 1.0 8.0 40 528
Supes Radiometal 11000 100000 1.6 1.1 32 20 528
Aadiometal 36 3000 20000 1.2 05 16.0 76 275
Hyiho Radiomeral 3500 60 000 14 1.0 8.0 48 525
Hyiem Ragiometal 70 000 15 135 8.0 50 525
HCHA Alloy 100 000 158 15 10 85 525
Permendur 1000 7000 2.35 15 135 1270 975
Supermendur 76 000 235 2.05 19.0 170 975
Permandur 24 250 2000 235 1.65 950 925
Vicalloy 1.5 1.0 20000 12x104

@ cEasiest and quickest way of punching
We manufacture a wide g -
range of strip wound, high holes in sheet metal (up to 1.625mm).

permeability cores in the
Mumetal, Radiometal, Permendur
and HCR groups of alloys. ; = H [¢) H
These cover a wide range of ’ Slmple Operatlon . 1 00 /O Br|t|8h
applications including : current,
puise, telecommunication, earth .
leakage transformers, relays, . BU rr-free holes — no ]agged edges
magnatic amplifiers, synchros.
high soeed generators, and - 1 Q
transducers. All Telcon products . 57 Metric and Linear sizes (sso application)
are made to the highest standards
and undeigo stringent testing

BECTE Sl Used all over the world by: Government
services — Atomic, Military, Naval, Air, G.P.O.
and Ministry of Works; Radio, Motor and
Industrial manufacturers, Plumbing and Sheet
Metal Trades, Garages, etc.

Obtainable from leading tool factors

Wholesale & Export enquiries to:

Telcon Metals Ltdi Manor éoyl, - "QMAX"(ELECTRONICS) LTD

Crawley, Sussex, Crawley: 28800 44 PENTON STREET-LONDON N19QA Tel:01:278 2500
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brandenburg’s
Olympian
view.

" a AR -

Our Ensign range and HV meters.

Brandenburg produce a wider range of power
supplies and associated equipment than any
other British manufacturer.

There’s our high technology Ensign range of
HV power supplies. Featuring the exceptionally
high stability level of 10 parts in 10+ at voltage
outputs from 3—30kV at 500 pA to 6—60 kV
at 250 pA, the Ensign is designed for 19"" rack
mounting. Operation is from 200—250V r.m.s.
50 H, supply at ambient temperatures between
0°C and 35°C.

And our HV meters. Designed for accurate
measurements of line voltages in the ranges
0—5kV; 0—I5kV and 0—30kV at better than
I % accuracy at full scale or 1% f.s.d. Our probe
and cable assemblies are available separately.

We at Brandenburg believe Britain does not do
enough at or for the Olympic Games. So, as we are
British through and through, we thought we would
get our industry involved.

Please use our enquiry number and, apart from
receiving full information on our Ensign range
and meters, it could be the first step in your
winning a free trip to the Montreal Olympics.
We'll send you an entry form for our
Olympian Competition which is, we are :
sure you'll agree, great fun. Get in training;
use your pen now.

brandenburg

Due to our continued expansion, we have vacancies for sales engineers,
development engineers and production personnel.

WW 079 FOR FURTHER DETAILS
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For printed circuit boards. ..

it pays to know

the right drill

KB-2 drilling machine by
Kema Elektronik
The KB-2 is a compact, ¢ i
high-speed drill ideal fo m
all precision x A
drilling tasks in
workshop or laboratory —

Rk an
i K

especially printed circuit . | ﬁ)
board work. ? %
With a 2mm maximum baha s

drill diameter, and a oo o - jmj

20mm maximum drill i |
depth, it runs at 15,000 rpm T
with voitage (variabte) 220 volts and maximum
power 25 VA. Measuring 131"x54"x 10”, the KB-2
is Swiss precision engineered, extremely reliable
and moderately priced.

For full details, contact:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 Piccadilly, London W1V OHL. (01-629 9556)

WW—011 FOR FURTHER DETAILS

USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE OF 30 YEARS ENSURES
ACCURACY. RELIABILITY. VERSATILITY. UNSURPASSED TESTER PERFORMANCE.
COMES WITH EVERY SANWA.

6 Months' Guarantee

MOOEL P28 £11.75
MODEL JPSQ £12.80

Excellent Repair Service_
MOOEL FBOTRD
MODEL AT45

MODEL BX 505 MOUEL 380CE
£ MUOEL YX350TR MOOEL N1O1
Sy MODEL U50DX £16.10  MOOEL 4G0ED
MODEL HODEL A3ISTFD £19.05  MODEL EMB0D
U-50DX A00EL K30 TH £24.20 ___ MOOEL BI

A THESE PRICES DO NOT INCLUDE V.A.T.
Cases extra. available for most moters. hut not sold separatily
Please write for illustrated leaflet of thése and other specialised San v meters

SOLE IMPORTERS 1IN LK

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT1 ILP
Tl: 11-546 4585

WW-—014 FOR FURTHER DETAILS

Brandenburg Limited,
939 London Road,
Thornton Heath,
Surrey CR4 6JE
England.

Telephone: 01-689 0441,
Telex: 946149

waany americanradinahistory cam



www.americanradiohistory.com

Wireless World, December 1975 als

New - Thermostatic - Compact
Fast - Accurate-Self Contained

Adjustable

TCS0

Thermostatic
Solderinglron

The new
Litesold TC50 thermostatic

soldering iron is épecially designed for
production line use in the electronics industry.

* FAST

*k COMPACT Only 3’ from tip to handle. Weighs Reaches 350°C in Iess than 90 secs.

only 2% oz. without flex. Less tiring Recovery from 300°C to 350°C in
to use. 10 secs.

% ACCURATE Holds set temperature in any attitude

% SELF CONTAINED “
with no overshoot.

Mains version requires no power unit.
24 volt version uses existing soldering
iron power units. Slip-on long-life bits in 6 shapes and

sizes.

% VERSATILE

% ADJUSTABLE Simple Allen screw adjustment
between 180°C and 420°C whilst

running without changing bits.

Indicator lamp in handte shows
operation of control.

% SAFE

Leaflet giving full details and
specification available now.

Bettar performance at lower cost % DETAILS

than many other thermostatic irons.

LIGHT SOLDERING DEVELOPMENTS LTD

97-99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574

% ECONOMIC

WW—084 FOR FURTHER DETAILS

GROOVAC

F =

l_jl_ —

TRANSDUCER and RECORDER I

AMPLIFIERS and SYSTEMS

reliable high
performance &
practical controls.
individually
powered modules— | |

mains or dc option
single cases and up

to 17 modules in
standard 19’ crates
small size—low
weight—realistic
prices.

[EX/ LD whenonc

49/51 Fylde Road Preston Lgb(.)ratorles
PR12XQ Limited.

Celephone 0772 57560 j

WW—026 FOR FURTHER DETAILS

vacuum record cleaner

Vacuum cleaning is the best way to remove dust,
especially fine dust. Now with the Groovac,
vacuum cleaning is available for extracting the
particles from inside record grooves which are
responsible for recerd and stylus wear — while
your record is playing.

For full details please write to: —
= Kernick Road, Penryn

;=M A l I D I O Cornwall TR10 90Q, England
— e Telephone: Penryn 72753

WW—040 FOR FURTHER DETAILS
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ARE YOU HAVING TROUBLE
WITH THE WIRELESS WORLD TUNER?

The kits we supply are fully guaranteed to work,
and if trouble should arise we can, and do, put it
right. But there are possibly thousands of tuners
about which we know nothing, because the
parts were not purchased from us. If you : 2
have one of these tuners and are having any sort ‘ T IR -

of trouble with jts construction or operation, we e e

would like to help. Why? Well, we believe in our m:l 2: E r

design, and know that if it is built correctly it will <)

work, and work better than most. Unfortunately, s 9_’_ Mmooy

things are not always as simple as they seem, e

there were misprints in the article, ‘equivalent’

devices are not always the same,; and a simple =
dry joint can take a long time to trace. So, if you

have built our tuner, or are thinking of doing so,

why not write now for your—

If you haven't started yet, why not avoid all possibility of trouble and buy

FREE TROUBLE-SHOOTING KIT one of our kits. You will get an immediate acknowledgement, prompt
delivery ex-stock, a guarantee of success or free repair, in fact a complete
after-sales service by the designers

This includes _ _ All our sub-assemblies are available ready built and tested for even less
11-page article reprint trouble, or you may have a fully assembled tuner with a five year
Full list of errors, etc. guarantee. Send today for full details (S.A E , please) to

Voltage check chart
Checking routine and

Diagnostic hints Main Tuner Board Kit . £24.55
In fact all you need to know to get it working the Decoder Board Kit. .. .. £7.05
way it was intended to work. Please send a Full Tuner Kit . .. . .. £85.00 j
S.AE. size A5 (6 x 8% mi day. his off ; 3 2
is only f)légn up(tox1st ijanr?.n) fodey. as this offer RIEESK7IS0AR - o o (t+12(5),(2 \%), o772
33 RESTROP VIEW
A PEACEFUL CHRISTMAS TO YOU ALL PURTON, WILTS., SN5 9DG

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 Puise or complex
waveforms has established the DC300A as the world'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
of this fine equipment please let us know.

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

Power at clip point {1 chan) 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity

Phase Response +0. —15 DC to 20kHz, 1 watt 8 Input sensitivity 1.75 V for 150 watts into 802
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

Intermod. Distortion Below 0.05% Q.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 8Q Power supply 120-256V. 50-400Hz

Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount, 7" High, 93~ Deep
Other models in the range: D60 — 60 watts per channel D150 — 150 watts per channel

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

MACINNES LABORATORIES LTD SAXMUNOHAM, SUFFOLK IP17 2NL

TEL: (0728) 2262 2615
WW—064 FOR FURTHER DETAILS
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S-2020TA STEREO TUNER/AMPLIFIER KIT

R RETERan
[ NEW PRODUCT | ——  SOLID
A high-quality push-button FM Varicap ) M),,» ,3,.,* - -’-”_’.’._" : z[ :ggg _l;_\NY

Stereo Tuner combined with a 20W r.m.s.
per channel Stereo Amplifier.

Brief Spec. Amplifier: Low field Toroidal transformer. Mag. input, Tape In/Out facility (for noise reduction unit, etc), THD less
than 0.1% at 20W into 8 ohms. All sockets, fuses. etc. are PC mounted for ease of assembly. Tuner section: uses Mullard
LP1186 module requiring no RF alignment, ceramic IF. INTERSTATION MUTE. and phase-locked IC stereo decoder. LED
tuning and stereo indicators. Tuning range 88—104MHz. 30dB mono S/N @ 1.8pV.THD typ. 0.4%.

PRICE: £47.95+99p p&p+ VAT..
NELSON-JONES STEREO FM

e YT —

IS5 TR P 9 ; ii¥ % (T T ER
A very high performance tuner with Brief Spec. Tuning range 88—104MHz. 20dB mono quieting @ 0.75pV. Image
dual gate MOSFET RF and Mixer rejection— 70dB. IF rejection—85dB. THD typically 0.4%.
front end, triple gang varicap IC stabilized PSU and LED tuning indicators. Push-button tuning and AFC
tuning, and dual ceramic filter/dual unit. Choice of either mono or stereo with a choice of stereo decoders.
IC IF amp.

PRICE: Mono £25.46 + 85p p&p+ VAT;
With Portus-Haywood Decoder £31.96+85p p&p+ VAT;
With ICPL Decoder £29.73+ 85p p&p+ VAT.

[ NEW PRODUCT |
S-2020A AMPLIFIER KIT

Developed in our laboratories from the highly successful “‘TEXAN”’
design. PC mounting potentiometers, switches, sockets and fuses
are used for ease of assembly and to minimize wiring.

Typ. Spec. 20+20W r.m.s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head-
phone output. Tape In/Out facility (for noise reduction unit. etc). Toroidal mains transformer.

PRICE: £29.95+ 99p p&p+ VAT.
s STEREO MODULE TUNER

A low-cost Stereo Tuner based on the Mullard LP1186 RF module
R, requiring no alignment. The IF comprises a ceramic Silter and high-
performance IC. Variable INTERSTATION MUTE. PLL stereo decoder IC.

Typ. Spec. Sens. 30dB S/N mono @ 1.8uV. Tuning range 88—104MHz. LED sig. strength indicator. LED Stereo indicator.
THD typicaily 0.4%.

PRICE: Stereo £26.32+ 85p p&p+ VAT. Mono £22.40+ 85p p&p + VAT.

ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, NUTS AND BOLTS,
KNOBS. FRONT PANELS, SOLID MAHOGANY CABINETS AND COMPREHENSIVE INSTRUCTIONS.

SUB ASSEMBLIES
BASIC NELSON-JONES TUNER

Supplied as a printed circuit board with all components and screening box to build a varicap tuner module. Performance
spec as above for complete N-J Tuner. For suitable stereo decoders see below. (Illustrated without screening box.)
PRICE: £12.88+ 25p p&p+ VAT.

AT Q) STC

ke —— o

.

BASIC MODULE TUNER
Supplied as a printed circuit board with all components ana screened Mullard LP1 186. to build a mono or stereo tuner.module.
Performance spec as above for Stereo Module Tuner complete kit.

PRICE: Mono £11.11 + 25p p&p+ VAT; Stereo £13.89+ 25p p&p+ VAT.

PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER
Mk II version of this design (WW Sept. 1970). The lowest distortion phase-locked stereo decoder kit available (Typ. Q

0.05% @ N-J Tuner O/P level). Separation 40dB up to 15K Hz.
Complete kit comprises PCB and all components, inc. stereo LED.
PRICE: £7.68+ 25p p&p+ VAT.

PHASE-LOCKED IC DECODER S B

Integrated circuit phase-locked stereo decoder based on the MC1310. THD typically 0.3%. Separation 40dB @ |KHz. "
PRICE: £4.27 + 20p p&p+ VAT.

PUSH-BUTTON UNIT

The six-position push-button unit used in our tuners and tuner/amp. Each track has the required diode law for stability of
tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is

incorporated with each button. The unit is finished in black with red pointers.
PRICE: £3.00+ 20p p&p+ VAT.

Please send SAE for complete lisis and specifications.
INTEGREX LIMITED Portwood Industrial Estate, Church Gres’le);, Burton-on-Trent, Staffs, DE11 9PT.
o Tel. Swadlincote (0283 87) 5432. Telex 377106.

WW—055 FOR FURTHER DETAILS
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A message for dealers
in exclusive high quality
audio equipment -
everywhere.

It is now proposed to expand the distribution of
RADFORD products by supplying from the
factory in BRISTOL direct to franchised dealers
outside the United Kingdom.

If you have a discriminating clientele looking
for the finest audio equipment and loudspeaker
components available, you could profit from a
direct RADFORD franchise.

Wirite today for details and leaflets.

Radford Audio Ltd
Ashton Vale Road
Bristol BS3 2HZ England

Wireless World, December 1975

ZD22

Stereo Pre-amplifier Control Unit

A stereo pre-amplifier of virtually zero distortion.
Inputs for disc, tuner, and two tape machines.
Size 17" x 42" x 10" deep.

£145.00

HD250 Stereo Integrated amplifier

Incorporates ZD22 pre-amplifier with low distortion
power amplifier of 50 watts per channel into 4-8 ohms
load. Headphone output. lilustrated above.
Size 17" x 43" x 11", £195.00
ZD100 Power amplifier

Power output 120 watts in 4 ohms and 75 watts into

8 ohmes. Distortion less than 0.004% up to clip level.

Size 17" x 42" x 13", £175.00

ZD200 Power amplifier

Power output 250 watts into 4 ohms and 150 watts into
8 ohms. Distortion less than 0.004% up to clip level.

Size 17" x 7" x 13", £295.00

WW—052 FOR FURTHER DETAILS

FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

Nags*
¥ < “#  Type H3020-1
: Single pen
jj "
Specification
Basicerror............. 2.5%
Sensitivity . ............ 8mA F.8.D.
Response .. ............ 0.2 sec.
Width of each channel . . . .. 80mm
Chart speeds, selected by
push buttons. .. ....... 0.1-0.2—-0.5—1-2.5—
—5—12.5—25mm/sec.
Chartdrive............. 200-250v 50Hz

Available for immediate delivery

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF

Tel. 01-727 5641

Type H3020-3

Three-pen

Recording: Syphon pen directly attached
to moving coil frame,
curvilinear co-ordinates

Equipment:  Marker pen, Timerpen, Paper footage

indicator, 10 rolis of paper, connectors,
etc.

H320-1: 285x384x16.5mm
H320-3: 475x384x16.5mm
PRICE: H320-1 £80.00
H320-3 £130.00
Exclusive of VAT

Dimensions:

Telex: 261306

WW—008 FOR FURTHER DETAILS
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ELECTRONIC
INDUSTRIAL THERMOMETER

THE MODERN WAY TO MEASURE TEMPERATURE

A Thermometer designed to operate.as an Electronic Test Meter. Will
measure temperature of Air, Metals, Liquids. Machinery. etc.. etc.
Just plug-in the Probe. and read the temperature on the large open
scale meter. Supplied in zippered vinyl case with transparent front
and carrying loop. Probe. and internal 1} volt standard size battery.

Model “’Mini-On 1" measures from — 40°C to + 70°C, price £17.50
Maodel “Mini-On Hi” measures from + 100°C to + 500°C, price
£20.00 (VAT. EXTRA)
Write for turther details to
HARRIS ELECTRONICS (LONDON),
138 GRAY’S INN ROAD, LONDON. WC1X 8AX
("Phone 01-837 7937)

WW—054 FOR FURTHER DETAILS

FREQUENCY COUNTERS

HIGH PERFORMANCE REASONABLY
PRICED ELECTRONIC INSTRUMENTS

TYPE 901

TWO TONE BLUE CASE £370 520 MHz
Sensitivity 10mV. Stability 5 parts 10"

anim 32MHz 5 Digit £75 | 401 32MHz 6 ﬂipi_l £118
501 32MHz 8 Oigit £175 | 701A 80MHz 8 ﬂ!g!l £195
BOIA/M  300MHz 8 Digit £295 | S01M 520Mtiz 8 Digit £370
8018/M 250MHz 8 Digit £260 | Memory versions available if not

Start/ Stop versions plus £12 | suffixed M £25 exira

Type 101 1MHz 100KHz 10KHz Crystal Standard £80
Type 103 0ff/Air Standard £78

SUPPLIERS TO: Ministry of Defence, G.P.O.. B.B.C., Government Depts.,
Crystal M f s and El ic Lab ies world-wide

CRYSTAL OVEN

R.C.S. ELECTRONICS
NATIONAL WORKS, BATH ROAD
HOUNSLOW, MIDDX. TW4 7EE

Telephone: 01-572 0933/4

WW—039 FOR FURTHER DETAILS

al9

Anti-reflection |
coatings for l
high-power

laser systems |

Check your requirement from this list:

VERY LOW REFLECTIVE COATINGS I
Reflectance equal to l2ss than 0.05%
at specified wavelength. l

HIGH-EFFICIENCY
REFLECTIVE COATINGS

Details on request.

ANTI-REFLECTION
WIDE BAND COATINGS
Visible to Near Infrared.

POLARISING COATINGS
AND BEAMSPLITTERS
Details on request.

NARROW BAND FILTERS
0.9 microns and above.

e Ll
|
| &

: it L

A TR B

g
&
£
£

AV ELERGTH - MAROWETERS

Companson betwzen OCLI Wide Band
"HEA'-coated and uncoated
152 index glass (measured performance).

For more information, send this advertisement to

OCLI Cptical Coatings Ltd..
| Hillend Industrial Estate,
Dunfermline, Fife, Scotland KY11 5JE.

Tel Inverkeithing 3631 (038-34 3631).
Telex. 72307.

l 0c-v2c SPANNING EUROPE I
IS EaE EENE SIS I I .

WW—061 FOR FURTHER DETAILS
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2 Grampian)

GRAMPIAN REPRODUCERS LTD. HANWORTH TRADING ESTATE FELTHAM , MIDDLESEX TELEPHONE 01-894 8141

X209
WW—085 FOR FURTHER DFTAILS

NEON
FILAMENT
AND LED
INDICATORS

T AEL
~FST! ‘

AEL GATWICK HOUSE, HORLEY, SURREY ENGLAND
Tel: Horley (02934) 5353
Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley

WW—048 FOR FURTHER DETAILS )

Your choice of
Live Sockets-
Instantly!

A Lexor DIS-BOARD gives you up 1o 6
sockets from one power outlet. Portable
or permanent fixing. compact units, with
safety neon. Over 1,000 socket
combinations availabte trom stock  All

.|
-
]
W
—
‘
—
——4

52 Silver Street,
Stansted,
Essex.
Tel: (0279) 814929
ASSEI(I:VII?TES Telex : 81675 Jaylamps
Ml STN STDO3M

WW—022 FOR FURTHER DETAILS

types of fittings and finishes

Brochure from

LEXOR DIS-BOARDS LIMITED
Allesley Old Road, Coventry
Telephone 72614 or 72207

WW-—047 FOR FURTHER DETAILS
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- Ournoise reduceris somethingto
shout about!

Complete kits for the Wireless World
Dolby B noise reducer are available
through the address given below
The two-channel design features:

® a weighted noise reduction of 3dB

@® switching for both encoding
(iow-level h.f. compression) and
decoding

@ a switchable f.m. stereo multiplex
and bias filter

@ provision for decoding Dolby f.m
radio transmissions (as in USA)

® no equipment needed for align-
ment

@ suitability for both open-reei and
cassette tape machines

® check tape switch for encoded

monitoring in three-head machi-
nes

Please supply me with the complete Wireless World kit for a Dolby noise reducer.

The kit includes:
-complete set of components for a
stereo processor
-regulated power supply compon-
ents

—board-mounted *DIN sockets and
push-button switches
fibreglass board designed for
minimum wiring
-solid mahogany cabinet, chassis,
two meters, front panel, knobs,
mounting screws and nuts

Price is £43 inclusive.

A single-channel  printed-circuit
board, with fet. costs £2.50 or
£8.63 with all components inclusive
(excluding edge connector, £1.37
extra). Selected field-effect transis-
tors cost 68p each inclusive, £1.20
for two and £2.20 for four.

DOLBY KIT ORDER FORM

| enclose remittance value £43.00 inclusive [ ]

| enclose remittance value £

wwwamericanradiohistorvy. com

Wireless World Dolby noise reducer

Calibration tapes are available,
costing £1.94 inclusive for 9.5cm/s
open-reel use and for cassette
(specify which)

Send cash with order,
malking cheques payable to
IPC Business Press Ltd. to:
Wi ireless World noise reducer
General sales department
Room 11, Dorset House
Stamford Street
London SE1 9LU

payable to |.P.C. Business Press Ltd.

. . WD S EED S e s E—n EED ST DN SED S D SED G N EED S S S SED SIS GED EED SIS SED D D S G SIS SED SE SIS SIS Sms SED I S mmn e
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FANTASTIC OFFER—DIGITAL CLOCK KIT SAVE £££s

@ Fast building
@ Easy to follow instructions

KIT COMPRISES or separately at:— £

1 MOS Clock Chip 12-24 hr option MM5314N 2.95
@ No knowledge of electronics required 4 0.63" LED Displays NSN61L 6.60
@® The most comprehensive kit d ] pogment Driver Chip 0.50
J L P an 1 Pack Resistors, Caps., Transistors, switch 1.60
instructions you have ever seen 1 Double Sided Glass Fibre P.C. Board 0.95
v 1 Double Wound Mains Transformer 1.50
£1 2 50 1 Circuit/ Assembly Manual 0.50

NOW ONLY O 1 Futuristically styled Case (state colour), Red, Black,
. COMET CLOCK White, Mauve, Green, Blue. 4.40

+ £1.50 VAT & p&p DATA *NB All Prices INCLUDE VAT & p&p
Size 6% X3 X 22 C.W.0. to:

OR READY BUILT & FULLY TESTED Mains Operation

ELECTRONIC ASSEMBLY Excl. Case

£11.88

50/60HZ

12,24n0urmoce PUISE El@ctronics Ltd

ALL WOOD CASE 70p EXTRA

a Dept. WW3, 202 Shefford Road, Clifton, Beds. |
Tel. Hitchin 0462 814477 oo L

MODEL 41

R.F. SIGNAL GENERATOR

Price £54.85

150 KHz — 220 MHz on fundamentals. PLUS VAT.

8 clear scales — Total length 130mm.

Spin-Wheel Slow Motion Drive 11 - 1 ratio.

Overall Accuracy — 23%.

Modulation, Variable depth and frequency.

Internal Crystal Oscitlator providing calibration checks throughout all
ranges.

LB R R RS

*

Mechanical scale adjustment for accurate alignment against internal
1MHz crystal oscillator.
Powered by 9V Battery.
Trade and Export enquiries welcome
Send for full technical leaflets
Post and Packing £1 00 extra

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET,

NEWTON ABBOT, DEVON, TQ12 1NE
Tel. Newton Abbot 68297

*

nomb'rex

JES AUDIO INSTRUMENTATION

lllustrated the Si452
Distortion Measuring
Unit—low cost distor-
tion measurement down

to .01% £40.00

3 0 0
2 9 6 0

© BI5GB g
[

Si451 £50.00 Si453 £50-00
Comprehensive Millivoitmeter  Low distortion Oscillator
350u Volts 20ranges sine — square — RIAA
| prices plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (0274) 872501
CARR STREET, CLECKHEATON, W. YORKSHIRE B19 5LA

WW—013 FOR FURTHER DETAILS

oS M
‘ d ] meteronic
g
§

p=ad

OSCILLOSCOPES

= BATTERY PORTABLE
= 10 MHz BANDWIDTH
i ®0.1u8-0.1 Sec. TIME-BASE
© t = SINGLE AND DOUBLE BEAM

© 00 ! = PRICES FROM £95

| o i
o’ 0 meteronic Itd.
N 114/116 Shipbourne Road
ww Tonbridge, Kent
Tel. Tonbridge 61448

WW--012 FOR FURTHER DETAILS

WW—045 FOR FURTHER DETAILS

SPECIALISTS IN COIL
AND TRANSFORMER
WINDING:

Torroidal: c core: high
speed high turn bobbin
winding: chokes and wave
winding

any quantity, any rating.

Send for new catalogue.

UMD

Electronics

Limited

27 STATION ROAD
BRIMINGTON

CHESTERFIELD
DERBYSHIRE, ENGLAND
TEL: 0246 70297/8/9
TELEX 54284

WW-—020 FOR FURTHER DETAILS
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ENHANCE YOUR HOME WITH A
SOPHISTICATED
DIGITAL ALARM CLOCK

An all solid state digital alarm clock in an attractive
brilliant white plastic case.

Pleasing 4-digit orange displays with brightness
control together with a flashing colon for seconds
and a p.m. indicator.

Gentle alarm with snooze facility — Tip it forward
and it stops. With a reminder every five minutes.

SPECIAL OFFER PRICE £12.99

(Plus VAT £1.04, Post & Packing 50p)

Remittance with order, please, to:
TYME & GEAR
Eastern Towers, 30 Eastway, Morden, Surrey
Telephone: 01-540 1898

LOW-COST INSTRUMENTS
EA e o= \ Pl
- VALUE!
po® s
oo s £82
£ m s + £1.50 p.p.
- + VAT

745 COUNTER TIMER
Measures frequency, period, time and totalises
32 MHz frequency range {(DC coupled)
5-digit .3” LED display
6 Gate times/Time units, 10ps to 1 S in decades
Sensitive, protected FET input

WW — 083 FOR FURTHER DETAILS

vea coumran amen |
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P e

744 COUNTER TIMER
£74 + £1.50p.&p. + VAT

Measures frequency, period and time

30MHz frequency range {DC coupled}

5-digit, long-life incandescent display
Sensitive, protected FET input

.’“i
Qe

|

L smh Do

L)

643 FUNCTION GENERATOR
£86 + £1.50 p.&p. + VAT
Accurate. digital frequency setting
.0tHz-1MHz
Wide range external control of frequency
Triangle, Squarewave and Low Distortion
Sinewave outputs
5002 + simultaneous outputs
DC offset

Delivery is normally ex-stock—telephone for confirmation
Prices correct at time of going to press, subject to change without notice

OMB ELECTRONICS

Riverside, Eynsford, Kent DA4 OAE
Tel. Farningham (0322) 863567

WW—034 FOR FURTHER DETAILS

Alice Broadcasting
STM6

£465

excluding
VAT

Dimensions
20" x 15" x 4"

Six Channel Stereo
Transmission Mixer

(ALICE’S BABY)

INPUTS OUTPUTS
Microphones Lines
Lines/Tape/Carts P.A.
Pick-ups Headphones
Off Air Recording

The definitive DJ/OB/Production Mixer
Can you afford to use anything use?

Contact Chris Walden on Windsor 51056/7

ALICE (STANCOIL LTD.), 38 ALEXANDRA ROAD, WINDSOR. BERKS, ENGLAND

Also available from Roger Squires, London and Manchester

WW—016 FOR FURTHER DETAILS
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Low-cost
phasemeter

200A Phasamater

Only £160

The A200 is an analogue phasemeter which
directly displays the phase difference between
two inputs - both input channels are carefuily
matched internally so that phase shift within the
instrument is negligible. Lead/lag indicators
automatically register polarity.

Prosser Scientific Instruments Ltd
Lady Lane Estate Hadleigh Suffolk
Tel Hadleigh (0473-38) 3005

Ww—023 FOR FURTHER DETAILS
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IN SOLDERING

Iso-Tip Cordless
Soldering Iron

Ideal for factory, field servicing,
laboratory or home, the Iso-Tip
Cordless offers a great advance in
soldering. It is completely portable,
heats in 5 seconds and recharges
automatically in its own stand

The Iso-Tip is powered by
long-life nickel cadmium batteries
giving tip performance up to 50
watts with a temperature of 370°C.
Tips are available in five different
sizes ranging from Micro to
Heavy Duty to meet all soldering
requirements

Greenwood Electronics
Portman Rd, Reading RG3 INE, England

Telephone: Reading (0734) 595844,
Telex: 848659

WW—037 FOR FURTHER DETAILS

Q\“\!

SPEEDSERVICE

Hard-to -find tubes and
semiconductors are normally
included in our quotations.

We try togive a complete answer.
AEL GATWICK HOUSE HORLEY SURREY RH6 9SU

Telex 87116 Cables Aerocon Telex Horley Telephone Horley 5353

WW—M9 FOR FURTHER DETAILS

Switching problems?
Rely on Zettler.

fProducing 30 basic types

of relay and 15.000 variants
with regard to contact
stacks, terminals, energizing
current and contact
material, Zettler is among
the largest manufacturers
of electro-mechanical
components.

Our product range w
comprises:

Low profile {flatform)
Timing - Miniature - Low
contact capacity - Herme-
tically sealed - Stepping
Mains switching - Latching
Contact stacks - Solenoids

Capacitor
Discharge

IGNITION

BMAXIMUM PERFORMANCE
BMAXIMUM ECONOMY
BEASY COLD START

SENSOR

O oec

se=p

SYSTEM |

Professional photoelectric ignition using L.E.D. light source and reflective disc. This
machined aluminium disc gives a timing accuracy far superior to other methods and is
simple to fit. Unit housed in diecast box 4% x 3%" x 2%" Price £18.80 (Kit £16.80)
State car/model/measurement across cam lobes.

SYSTEM I

Contact breaker model as above less sensor. Price £12.80 (Kit £10.80) M/C Twin unit
Price £15.00. S.A.E. for descriptive leaflet — ALL UNITS IN STOCK. Mail orders to
CDI Electronic Systems Ltd, 275 Vale Road, Ash Vale, Aldershot, Hants.
Demonstration/Callers to Hillside Motors, 292 Carshalton Road, Carshalton, Surrey
telephone 01-642 9973.

——
WW—082 FOR FURTHER DETAILS

R ol

Impuise Latching Relay
AZ 340

Make contacts:

Resistive load" 10A/240V AC.
Lamp load: 8 A/240 V AC.
Compensated fluorescent tubes:
3.7 A/240V AC.

Break contacts:

Resistive load: 8 A/240 V AC.
Lamp load: 5 A/240 V AC.
Compensated fluorescent tubes:
3.7 A/240 V AC.

J

We resolve your switching problems rapidly and expertly. Please

contact us for further details.

ZE II II LE Eﬁ(ttll)ei:/ision

Brember Road

Harrow, Middx. HA2 8AS. Tel. (01) 422 0061

A member of the worldwide ZETTLER electrical engineering group, est 1877

WW—007 FOR FURTHER DETAILS
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IS CHILTON'S MIXER THE BEST FOR
YOUR USE?

Magnetic tapes Itd make the 10/2 above as well as
a 16/2 and a 12/4 with all the inherent flexibility
and quality customarily found in big studio mixers.
Most of our mixers are constructed to meet the
varying demands of the customer, perhaps we can
do one for you. Prices start at £365 for the basic

10/2 + VAT @ 8%.

MAGNETIC TAPES LTD.
Chilton Works, Garden Road, Richmond
Surrey TW9 4NS - 01-876 7957

Fully transistoriseda
ype for high reliability
Versatile
17 I2 Meets in every respect all current specifications

for measurement of Wow, Flutter and Drift
on Optical and Magnetic sound recording/reproduction
equipment using film, tape or disc

High accuracy
with crystal controiled oscillator

Simple to use
accepts wide range of input signals with
no manual runing or adjustment

Two models available:
Type 1742 'A" BS.4847: 1972 DIN 45507
CC1R 409-2 Specifications
Type 1742 'B' BS 1988: 1953 Rank Kalee
Specihications

For further mformatior please address your enquiry (o

Xﬁ Mrs B. Nodwell
\ Rank Film Equipment, PO Box 70

RANK FILM Great West Road, Brentford
Middlesex TW89HR
EQUIPMENT el 01-5089222 Telex 24408 Cables Rankaudio Brentford

a25

NEW?! the

A unique drafting aid for the
electronics engineer enabling him
to prepare in minutes a perfect PCB.

A fine-tipped marking pen charged
with free-flowing etch-resist ink —
new formulation QUICK-DRI ink

is ready for etching in just two
minutes!

Simply draw the desired circuit
orito copper laminated board —
etch — clean,

The circuit is ready to use

1
-

NO MESS — NO MASKING

A perfect circuit every time !
Stilf only £1.08 for one-off, £4.42 for six, £8.80 for
twelve, post and VAT paid! Available now in every
country in Europe. AND FROM YOUR LOCAL
COMPONENT SUPPLY SHOP!

Decon Laboratories Ltd., Ellen Street,
Portslade, Brighton BN4 1EQ Phone: 0273 414371

Post to: DECON LABORATORIES LTD.
FREEPOST

PORTSLADE,BRIGHTON,ENGLAND
(No Stamp Needed) Phone 0273 414371

WW—067 FOR FURTHER DETAILS
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TEAC|R

TEAC A3340(5)
4-CHANNEL
RECORDER

IMMEDIATE

£595 "o
ATT SERIES

§2§ &

The famous
AT77 has
been consis-
tently im
proved over
the past 8 &
years and
1s now avail-,
able in the

latest Mk. 4
Version
The wide
Industrial version upgraded to studio requirements, choice of -
with increased signal to noise performance and specifications
improved reliability. Four totally independent channels includes
each with sel sync, input mixing, switchable VU's and versions for
all the facilities for easy multitracking. This industrial duplicating B8
model is in more studios than.any other version and logging |
applications
Available only from ITA 31‘?:‘”:&‘5‘( Hire service
{Semi-pro version also available) fastest ser Check our prices from

IMMEDIATE DELIVERY vice IMMEDIATE DELIVERY

RFVOX A700 SER

. servoelec
. tronics

Wireless World, December 1375

A

[TAI04
/\/\ODUL/\R /\AIXER

X

ES

The new big
Revox

ideal for ail
studio re-
quirements
Highly so-
phisticated
design fea
tures in-
clude servo
tape tension,
full  deck
logic, crystal
controlied

3
speeds, tape
footage
counter

/\/\l<4

Ten batanced inputs; four output groups, 4 limiters;

bass mid and trebte EQ, modular construction

headphone monitoring. Extremely high quality

construction only matched by mixers costing around
000

£647
£990
£1260

IMMEDIATE DELIVERY
Also available for hire

104
204
EIGHT OUTPUT

£275

PRICES EXCLUSIVE OF V.AT

Industrial Tape Applications [l|_I_A

5 Pratt Street, London NW1 OAE
Telephone: 01-485 6162. Telex: 21879

WW—088 FOR FURTHER DETAILS

brenell

PROFESSIONAL
TAPE TRANSPORTS

and multi-channel electronics
for studio and industrial use

25mm mode/

*k
*k

Tapewidths up to 25mm ’
Speeds: 3mm/s minimum up to 152cm/s max
2 and 4 speed models |
Reel Capacity up to 29cm
Remote Control Facility
Tape Tension Control
Automatic Interlock against misuse
Special models to customer requirements

BRENELL ENGINEERING CO LTD
231-5 Liverpool Road. London N1 1LY. Tel: 01-607+:8271

Finance
available

* % ¥ X X

Stock

dc motors

gearboxes and
control systems

Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8

Servos
synchronous
steppers

\ )

&

50,

ists for IMPEX Motors mOIann

McLENNAN ENGINEERING LIMITED

WW-—027 FOR FURTHER DETAILS

WWW. americanradiohistorv.com


www.americanradiohistory.com

Wireless World, December 1975

BUILD YOURSELE A
2aW AMP FOR ONLY

COMPLETE
KIT SUPPLIED

DORAM one of Britain's leading mail -
order distributos of audio Aaccessnes
&componants brings you the INTERNATIONAL

25'=a 25W per channel Stereo Amp - that you
can build yoursedt b
This “real-value-for - money’ kit is supplied
with clear assembly mstructions and
’ rediable componants o give you a big
Overseas orders . inatobe proudof
£34-50
# Triple Op-amp pre-amplifier
# Power 'Darlingtons’inoutput stage
#25W perchannel irlo 8ohms

CENCIANE e
B’G 'SOUND VALUE, LISTED IN DORAM'S CATALOGUE

PRICED AT ONLY GOy

pDoram

DORAM ELECTRONICS LTD
PO Bux TR8 Leedy LS12 2UF
Tel Lewid. (0532, 34222

™ DINOSAUR
ELECTRONICS .
MULTISWEEP ED3
SWEEP-GENERATOR

¥yl

WIDE RANGE™

20 KHz to 70 MHz in 10 switched
ranges

DIRECT GENERATION

For low spurious and high stability

DUAL TRACE
With most simple oscilloscopes

COMPREHENSIVE MARKERS
Crystal marker combs as standard fitting

MAXIMUM UTILITY
Just connect oscilloscope and attenuators

£490.00 + VAT
MARKETED by

a S p e n electronics limited

18A HIGH STREET, NORTHWOOD, MIDDLESEX HA6 1BN
Tel.: Northwood 27688/9

WW—078 FOR FURTHER DETAILS
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rofessionally
canned from

parto ear

The DT 100 is only one of an extensive range of

headphones manufactured by Beyer Dynamic,

in use in studios throughout the world . . . ..

setting a new sound standard.

* Frequercy Response: 30-20,000 Hz

* Qutput Level at 100 HZ and 1 mW: 110 db over
2.10'4 1 bar

* Rated Input: appr. 600m V per cartridge

* peak Power Load 1W or 20V per cartridge

* Impedance: 2 x 4002(2 x 8, 2 x 100, 2 x 800,
2 x 2,000 Qupon request)

BEYER DY*NAMIC

BEYER DYNAMIC {GB) LIMITED
1 Clair Road, Haywards Heatk, Sussex. Tel: Haywards Heath 51003

WW—096 FOR FURTHER DETAILS
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7 BARGAIN BUNDLES

[
o
A
Send to: BI-PAK SEMICONDUCTORS
DEPT. W.W.2, P.O. BOX 6, WARE, HERTS.

Bi-Pak bring you, for 2 months only a fantastic inflation

’ beating offer designed to help you, the customer. With every
v Pak ful E . i i

PRINTED CIRCUIT KIT. Containng” 6 ak comes a usefu FRE. GIFT. In _add.mon to this, our star

sheets of 6” x 4" single sided laminate, a Aattraction is the D.L.Y. Printed Circuit Kit. With every kit sold

generous supply of etchant powder, etching  during this offer comes a voucher to the value of £1.50 to be

\C. B\““‘“'\;f' 747

2 x 7400 . 2% 74141 Sei:?s}a:ztc::;lt(inge;::.r%ig;:w;::ﬁ:; pstnc]: spent on any items from our Retail Catalogue
2% 74\ 2 74\ drill with spares, cutting knife with spare
2 X and blades, 6” metal ruler, plus full easy-to-fol-
2% BPSB low instructions. £7.80. S
pLUS FREE { ¢ ‘Sockets 4
BPS e M SCTIHAN: =
2% o ONLY DIODE 4- RECTIFIER BUNDLE
h\.\- Fo 20 GERM G.P. DIODES DIRECT REPLACEMENTS FOR {OA81-85

0A91.95) 2xBY100 4x1.5A 50v

4xINAOOT 4x15A 400
PLUS FREE BOOK 4xINGOO4 4% 1N 4148

R No. BP9 "“38 PRACTICAL TESTED DIODE CIRCUITS FOR
3 for the PRICE of 2 THE HOME CONSTRUCTOR"

Buy 2 x CB0 cassettes for 72p per pair ALL FOR ONL
—uéET 1x CgaOSI:BgSOE{JTELYeFrRE‘E o Y £1 '50 OFFER WORTH

Buy 2 x C90 cassettes for 96p per pair £3.00
— GET 1 x C90 ABSOLUTELY FREE

=\ -
S.C.R. BUNDLE
2x0.6 100v 2 x 3A 50v
2 x 1A 50v 2 x 5A 400v
2 x 1A 400v
PLUS FREE
2 METERS OF 18SWG
MULTICORE SOLDER
ALL FOR ONLY

£1.50
OFFER WORTH /\
N’

WATCH THIS SPACE FOR THE GREAT BI-PAK CHRISTMAS COMPETITI:)N WITH A
FIRST PRIZE OF A COLOUR TV PLUS 52 OTHER PRIZES

You edit the tape.
We edit the prices.

SOUND INSTALLATIONS

Design. installation and commissioning of recording and broadcast
studios, sound reinforcement equipment, theatre communication
and other systems

SOUND EQUIPMENT

Supply and, where required, manufacture of equipment to
customers’ specifications

VIDEO TAPE AT
DIXONS TECHNICAL

RECOMMENDED DIXON

We also specialise In television, ighting and other systems

PRICE ::'CE PHILIP DRAKE ELECTRONICS LTD.
2COTCH % 361 - 2400t £n9s >0 165 LANCASTER ROAD, NEW BARNET, HERTS.
SCOTCH % 8174 - 3550 ft £19-43 £14-50 .

SCOTCH ' 461-2400 ft £14-41 £1100 Telephone: 01-445 1144

BASF %' 2400 ft £10-50 £8:50 \

SHIBADEN %"~ 2400 ft £10-50 £8-50

U-MATIC KC60 Cassettes £14-50 £12:00 R iSO E RIDETATES

PHILIPS VC60 Cassettes £17-00 £14-50

DIXTEC 2'2400 ft 7" spool £5-50 £5-50

DIXTEC 'z 2000 ft 7" spool £3-00 £3-00

DIXTEC 21200 ft 7" spool £2-00 £2-00

! r— CROFTON don't just sell kits, we offer
We will gladly supply you with a quotation for any tapes not listed above. &5 you a technical back up service to ensure
PLUS VAT _ 20 M your success
| et el el | . The following 1s a selection of some of the
| Pleasesendme_ reelsof _ . Tape. ] more popular kits
*  Murard CCTV Car
b oS g Dowpi ' s
b romcemce i : ; . g Anpre
' e 0 soffvourthease) T Qun erate ¥ S|

I IPIease remember to calculate VAT at 8% before sending off your theque) I FREE Brochure % Emga?"?“,'f;";&“:

And please send me a quotation for__ — e:)—v, Pm, < Supply
| {any fape not listed) I on New K ITs W

| enclose a cheque made payable to Dixons Technical Limited I 3 : o Many of the Elekior Projects . .
I 3Scho S London W1 Whether professnonal, NOT 0r most publt! projects avadable to order
| NAOM: e - 1 5"‘"""""'“"9' RgaralelY CROFTON ELECTRONICS LTD

T SR the fieid of electronics can open Dept.D, 124.Golne Road, Twickenham,
I ADDRESS Ec!.iaelﬂs llll' a new world for you. Midpdx. 0o1- 8908";?5609a L e
- T OF SO < SO ARE.

I = _ WW/B6A/12 "
L_- e —————— g S © WW—046 FOR FURTHER DETAILS
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TAKE A CLOSE LOOK

.w‘:-.

{a ‘ s.mm
v

at a professional recorder that offers high performance,
excellent reliability and is very easy to maintain. Ask
yourself why so many commercial radio stations and
recording studios are doing their best to wear them out,
and not having much success. Decide if you need mono
or stereo, console transportable or rack mounting versions
and then inquire about prices.

We are sure you will be very pleasantly surprised.

BIAS ELECTRONICS LTD. 01-540 8808
572 KINGSTON ROAD, LONDON SW20 8DR

WWwW—021 FOR FURTHER DETAILS

NT3302: fet fm tunerhead
+AMgang

FET input stage
3 stage tuning
3:1 gearing
335pF AM gangs
AFC facility

* %k %X * X

TOKO's latest FM tunerhead is available for immediate
evaluation with the Broadercasting 9000 tuner chassis- an
AM (LW/MW) and mpx FM chassis, with switches inc.

distributed by Ambit international, 37 High St
Brentwood., Essex. tel:216029, tix:848095.
ALL 9000 chassis enauiries to Ambit please

OEM enquiries to TOKO UK, Ward Royal Pzrade,
Alma Road, Windsor, Berkshire. tel:54057, tix:848095.

—TURNER—

STEREO POWER AMPLIFIERS

MODEL A300/VU

A range of professional stereo power amplifiers designed and manutactured to a very
high standard

The A Series (Professional Studio Monitor) emplifiers feature dual power supplies to
maintain full RMS power on both channels

The B Senes (Professional) amplifiers feature single power supplies suitable for most

music applications
STANDARD WITH VU's

MODEL AS00 250+ 250 watts RMS. 4 ohms £380.00 £440.00

MODEL A300 160+ 150 watts RMS. 4 ohms £262.50 £322.00
MODEL B300 160 watts RMS per channel £210.00 £250.00
MODEL B200 100 watts RMS per channel £170.00 £210.00

The above prices are list and exclusive of VAT

Overseas Import Agents are invited to make their tinal applications for altocation of
areas for 1976 exports

TURNER ELECTRONIC INDUSTRIES LTD.
175 Uxbridge Road, London W7 3TH
Tel, 01-567 8472

WW —025 FOR FURTHER DETAILS

INSINI
ON
VERSAIOWVER

Acclaimed as the World's leading
telescop ¢ tiltover tower 1n the
field of radio communication
Models fiom 25’ to 120’

&£

Lcok for the name

STRUMVIECH

Strumech Engineering Co Ltd
Coppice Side Browrnhills. Walsall, Stafts
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Spot the
Difference

TYPICAL
STEREO
MASTER
RECORDER
at around
£3,000.00

Wow & Flutter
less than 05%

Start Time

less than .5sec
Frequency
Response
40-18KHz +2.0dB

FullServo Tension
Noise

60dB below 320
nWb/m

Servo Controlled
Capstans

Electronic Tape
Timer

TEKNIK SM2
STEREO

MASTER

RECORDER
at *£1,750.00
complete

Wow & Flutter
less than .05%
(Typically .02% at
15ips)

Start Time

less than 3 sec
Frequency
Response

40 -20KHz +~2 0dB
Erasure

75dB
FullServoTension
Noise

60dB below 320
nWb/m at all speeds
Servo Controlled
Capstans

with panel operated
orremoteable
varispeed
Electronic Tape
Timer

Switchable
NAB/DIN
equalization

V.U metering plus
L.E.D. peaklevel
indicators

* U K. Trade Price

Klark-TeknikLid
Summerfield Kidderminster

ershire DY11 7RE
stersnire DY s
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the power amplifier

BE FAIR TO YOUR MUSIC
Reproduction of  reproduce music. We

sound and its acceptability  have taken care that the
is dependent on a combination  NAC 12 and NAP 160 pre
of physical parameters not yet  and power amplifier will do
fully explored. We believe that  so faithfully, white accepting

only a compatible combin-  the output of any pickup

ation of specifications will  cartridge and driving

enable a system to  any loudspeaker.

Naim Audio Ltd. 11 Salt Lane, Salisbury, Wilts. Tel: (0722) 3746
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EXCLUSIVE OFFER

EXCERPT from our SPECIAL OFFER 1975

KITS with circuit diagram and parts list enclosed Net Prices £
KIT No. 3A for transformerless A.F. Full-Amplifier 1OW compiete with printed circ.
panel. dritied, dim. 80 x 160 mm 4.70
KIT Nc. 12A for stabiliz. Mains supply unit 30V max. 700mA for KIT No. 3A
complete with printed circ. panel, drilled. dim. 110 x 115 mm 4.50
Price for transformer 2.80
KIT No. 3B for 2 transformerless A.F. Ful-Amplifiers 10W for stereo operation,
complete with 2 print circ. panels, drilled, dim. 80 x 160 mm 9.70
KIT. No. 13A for stabiliz. Mains supply unit 30V max. 1. 5A for KIT No. 3B complete
with printed circ. panel. drilled, dm. 110 x 115 mm 4.50
Price for transformer 3.60
KIT No. 5A for transformerless A.F Amplifier 5W with treble adjusting complete with
printed circ. panel, drilled, dim. 80 x 120 mm 2.50
KIT No. 11A for stabiliz. Mains supply unit 12V max. 700mA for KIT No. 5A
complete with printed circ. panel, drilled, dim. 80 x 115 mm 2.20
Price for transformer 1.90

KIT No. 5B for 2 transformerless A.F. Amplifier 5W with treble adjusting for stereo
operation complete with 2 pnint. circ. panels, drilled, dim 80 x 120 mm 5.15
KIT No. 4 for stabiliz. Mains supply unit 12V max. 1. 5A for KIT No. 5B complete with

printed circ. panet. drilled. dim 65 x 120 mm 2.40

Price for transformer 2.00
KIT No. 16 Line Voltage Regulator complete with printed circ. panel, drilled. dim 65 x
115 mm 3.35

Potentiometer turning knob 0.15
Radio interference suppression set for KIT No. 16 1.10
KIT No. 22 Line Voltage Reguiator {Brightness Control) 220V 200W complete with
printed circ. panel, drilled. dim. 50 x 50 mm 1.45

Potentiometer turning knob 0.15
Radio interference suppression set for KIT No. 22 0.90
KIT No. 23 Line Voltage Regulator (Brightness Control) 220V 600W complete with
printed circ. panet, drilled, dim. 60 x 70 mm 1.80

Potentiometer turning knob 0.15
Radio interference suppression set for KIT No. 23 1.10
KIT No. 24 Line Voltage Regulator (Brightness Control} 220V 1,000W complete with
printed circ. panet. drilled, dim. 60 x 70 mm 2.20

Potentiometer turning knob 0.15
Radio interference suppression set for KIT No. 24 1.10

Description and technical data; see our SPECIAL OFFER 1975
The above are but a few of the many KITS and articles available ex stock
Niirnberg/F R G Deliveries T.0.D.. postage will be charged at sglf-costs. Only brand
new goods 0! high quahty. tully guaranteed. Subject to prior sale

Please request our complete free SPECIAL OFFER 19751

EUGEN QUECK

Augustenstr. 6

D-85 Niirnberg/f.r.g.

Ingenieur-Biro
Import-Transit-Export
Tel 46'35'83

WW-093 FOR FURTHER DETAILS
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Comprehensive Audio Measurements....

. from ONE compact unit comprising low-
distortion audio oscillator, eleven-range
millivoltmeter, wow and flutter meter (which
also measures mean speed drift), and a
distortion meter with seven full-scale ranges

from 100% t0 0.1%. The RTS2 Audio Test Set
is used daily in fifty-nine countries throughout

the World and is accepted as essential
equipment by designers, manufacturers, test
engineers, studio staffs and hi-fi reviewers.

Auxiliary Unit ATU1 extends the field of
application by providing balanced input and
output connections (in stereo pairs), a
number of loading and weighting facilities,
further amplification.and attenuation of the
oscillator signal from the RTS2, and
loudspeaker monitoring of recorded
announcements on test tapes.

Audio Test Set RTS2 (Upper)

Auxiliary Test Unit ATU1 (Lower)

FERROGRAPH

A member of the Wilmot Breeden Group

The Ferrograph Co. Ltd., 442 Bath Road, Slough, Bucks., SL1 6BB, England.
Telephone: Burnham (06286) 62511. Telex: 847297.

WW—095 FOR FURTHER DETAILS
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The latest addition to the range of Digital
Frequency Meters is model DFM5 — a full
7 digit instrument reading up to beyond

to give ‘non-blinking’ display.
For quality of construction unfailing efficiency and sheer good value this
new modei is unequalled . buit as 1t 1s to the high standards of all
Catronics equipment and backed by their Guarantee The sturdy metal case
1s custom styled and finished i Chip-proof ught metallic Green Approx
8Y%2 x 6% x 3in For operation on 210-260v mains or 12v battery.
Special Introductory Offer — only £121 + £€10.75 VAT & carr.
Delivery generally from stock Send SAE for Free illustrated leaflet

Also available: The Catronics VHF Prescaler to convert HF
D.F.M.s to read up to VHF. Still only £39.00 + £3.65 VAT &
carr.
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GET THE MESSAGE

with SOMMERKAMP

As Europe’s most experienced Citizen Band specialists we can meet all your needs in
2-way equipment from our complete line of hand-held and mobile transcevers
Transmitting powers of 0 2 watts on 2 channels to 15 ,watts on 60 channels are
available now Not licensable in the U.K

For full details contact the Sole U K agent

COMMUNIQUE, 129 PARK RDAD, LONOON, N.W.8. Tel. 262 4707

WW—075 FOR FURTHER DETAILS

T& | Audio Connectors

; | Broadcast pattern jackfields, jackcords. plugs
‘ ‘ and jacks.

: Quick cdisconnect microphone connectors
! Amphenol (Tuchel) mimiature connectors with
J coupling nut.

Hirschmann Banana plugs and test probes
XLR compatible in-line attenuators and
reversers |

Low cost shider faders by Ruf.

Future Film Developments Ltd.
90 Wardour Street

London W1V 3LE

01-437 1892/3

_*
o ————_
&

4

WWwW—030 FOR FURTHER DETAILS

waany americanradiahistonz.com



www.americanradiohistory.com

a32

Unequalled \
in their
own spheres

Whether the need is for a high perfermance portable for
field use or for a laboratory-grade oscilloscope with plug-in
flexibility the Telequipment D83 and D75 instruments can
meet that need at highly competitive prices. Common
features are a full 50MHz bandwidth at 5mV/div sensitivity,
choice of single, dual, and mixed sweep operation, internal
graticule CRT's, and a brilliant 15kV trace.

The D83 is designed around a 6% CRT which provides
50% more viewing area than the usual 8 x 10cm CRT's.
The mainframe contains one vertical and one horizontal
plug-in compartment. Five vertical plug-in amplifiers cover
a wide range of applications, from single channel, dual
channel and high-gain differential operation to specialised

TeLEQUIPMENT R

Telequipment gives you more scope for your budget

Wireless World, December 1975

television measurements. The dual time base plug-in
incorporates sweep intensifying, delaying, mixed sweep and
single-shot facilities, whilst the simpler single time base
unit provides the same basic sweep rates with the addition
of X-Y operation.

The D75 is essentiallv a portable version of the D83 and
offers the same high performance in applications not
requiring full plug-in facilities. Optional versions are available
which provide a choice between dual vertical channels with
single time base, high gain differential amplifier with dual-
trace or single time base. This compact, highly portable
instrument is equipped with an 8 x10cm CRT, and is
supplied with a protective front panel cover.

Write or telephone for leaflets and a demonstration:

Tektronix UK Ltd.,
Beaverton House, P.O. Box 69, Harpenden, Herts.
Telephone: Harpenden 63141 Telex: 25559

TQA20
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“This month’s front cover shows a
television monitor picture of a
human face after digital processing
in a video synthesizer made by
Electronic Music Studios (London)
Ltd.

IN OUR NEXT ISSUE

Phase changes in loud-
speakers — are they audi-
ble, and do they affect
sound quality and stereo
image formation?

A-level electronics. Intro-
ducing a new tutorial series
based on a course that has
been on trial in schools for
three years.

Television history. On the
50th anniversary of Baird's
Roval Institution demon-
stration a disclosure about
his early apparatus.

SIXTY-FIFTH YEAR
OF PUBLICATION

ibpa

tnernanomat Buseess

J

Presc Arsocaes
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Introducing Powerlab:

a revolutionary concept in precision
power supply

Exit the panel

meter:
enterthe | T s = o
AB| s \ \ \ \

push button TRy R
Powerlab represents 9§ ' ¢
an entirely new approach
to bench power supplies.
Designed not only for electronics
laboratories but for general use as well, 3
Powerlab does away with the conventional %
panel meter, replacing this with simple
push-button selection of precision voltages.
These give selection of 5,12 and
15 volts, in isolated series or parallel mode
interlocked to give zero voltage at range

change and half depressed point. NOth | ng

Voltages are adjustable if

necessary 10% by a precision calibrated neW-fa ngled

ey S Ee™ Y o
*; \ OO AT D B
vt TN S ; -

’ h Do L ™ \‘i

e “.. ] V—é‘—
b LF @ @ ’
e (3 % -

)

slide potentiometer. For series operation,
BAV tracks AAV to £0.1% AAV. about Powerlab ,
= P i b makes for simple operation. And its push-
| I e concept or Fowerlab may b€ - pytton controls promise fool-proof
GOOd th | ngS comein unconventional -but its circuitry is safely  handling. " b
alrs conventional. So there's no worry about . :
p , problems cropping up through untested The tht prlce fOI’
Powerlab has dual twin isolated  innovations in this area. .
power outputs, with push-button mode the tht paCkage
lection of internal i ' ' f
setecton of nteral comnecton nSeres - Practical design makes Powerlab will cost you £75
e _ That's all-for the most radical advance in
| y Tlexible power source for pra Ct|Ca| use power supply equipment for generations.
! 7 Powerlab doesn't just iook smart  Its capability, flexibility and ease of
We rea “tﬂe remOte--- —it1s smart. Its flat top means that it can operation put it way ahead of conventional
And we mean to be, with easily be stacked. Its clear instrumentation  power supply apparatus.
Powerlab's built-in remote sense which e o el
overcomes varance In voltage between ) ,
source and board, so that you know you're For fuller information send the coupon to: ITT Components Group Europe,
getting £ precisely the right voltage. | Standard Telephones and Cables Limited, Electrical Products Division,

L . Edinburgh Way, Harlow, Essex CM20 2DE.
Put itin...cut it out

Name _ —_ N L -

The Jack plugs on Powerlab Position _ B
ensure perfect connection and the -
screened cable reduces extraneous pick-up Company L = S

Repeatability

You don't need to use a DVM to
recheck settings. Output voltages can be
reset to within 20 mV on 5 Volt range.

|
|
|
| Address _ e —
|
|
|

N L L |

CwWwi12
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A star for India

India is irradiated. Since August 1, an entire sub-continent has been lit with a
beam of uh.f. television signals from a single source, the Applications
Technology Satellite ATS-6 now positioned in synchronous orbit over Lake
Victoria in East Africa (see Space News, September).

Looking back over 1975, this must surely be the most important project of the
year in the application of electronics to human welfare. Important on two
counts. Technically, it is the first example of direct broadcasting from a satellite
providing coverage of a whole country. (Earlier the ATS-6 had been used for a
direct broadcasting experiment in America to isolated communities in
Appalachia, the Rocky Mountain region and Alaska.) Socially, it is an ambitious
attempt to help the backward, underpr1v1leged people of rural India to
understand how they can improve the material conditions of their life.
Programmes giving instruction on modern agricultural methods, nutrition,
health, hygiene and birth control (as well as other educational and cultural
programmes) are being transmitted by All India Radio, via the satellite, to 2400
remote villages in 20 districts spread over the country. There are in fact six
clusters of villages, each with about 400 communal receiving stations. Signals on
860MHz from the satellite are picked up by 10ft diameter dish aerials made
cheaply of chicken wire, and pass through frequency converters to television
sets installed in public buildings for communal viewing.

All this comes, incidentally, just 30 years after Arthur C. Clarke suggested the
possibility of direct broadcasting from satellites in his prophetic article
“Extra-terrestrial relays” in the October 1945 issue of Wireless World.

Unfortunately the Satellite Instructional Television Experiment, as it is called,
is indeed just an experiment. It is to last only a year, after which the ATS-6
satellite will be moved on to a new position in the western hemisphere.
Considering the enormous problems of rural India — poverty, illiteracy,
epidemics, fragmented and inefficient agriculture, all made worse by a caste
system which condemns most people to automatic inferiority — it is futile to
imagine, as the Indian broadcasters admit, that one year’s exposure to television
will make any real difference. And for this brief experiment, the expenditure on
the ground hardware and facilities has been very high for a poor nation — about-
£6 million. One year is barely enough to sort out the operating problems, both
technical and in the presentation of programmes, let alone derive useful social
knowledge from the experiment. It’s a pity that NASA, who provided the
satellite, could not have been persuaded to leave their vital relay in place for at

least another year. One can only echo the expressed hope of All India Radio that

this “mammoth” experiment will help to create a ‘“climate for development” in
the backward areas of the country. Centuries-old patterns of life and work will
not be changed in a few months but expectations may be.

+ India already has its own scientific satellite, built in Bangalore and launched
by the USSR. The need for its own direct broadcasting satellite is much more
pressing.
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Microprocessors

kB

Wireless World, December 1975

An introductory discussion of the principles of design,
programming and application

by D. E. O'N. Waddington, M.I.E.R.E.

Computer control!® These two words
conjure up visions of intelligent auto-

matic systems far beyond the reach of

us ordinary mortals. Until recently this
has-been true but it will not be long
before microprocessors will be appear-
ing in all sorts of unexpected and even
mundane applications. Originally, digi-
tal computers were somewhat ponder-
ous and unreliable, using many thou-
sands of thermionic valves, kilo-amps of
heater current, were built in large racks
and housed in air-conditioned rooms to
prevent them from dying of heat
exhaustion! This was changed, to a
large extent, by the introduction of
semiconductor technology. The use of
transistors enabled smaller and more
efficient computers to be designed,
although the need for some form of air
conditioning has remained. Silicon
integrated circuits allowed further size

reduction, as it was now possible to put-

many logical functions into a very small
volume.

This led to the design of the “mini-
computer” which is small in size, in
'comparison with earlier computers, but
is usually comparable in performance to
much larger machines. A basic form
exists which is, in effect, a mini-com-
puter without all the mechanical frills
and may even consist of a few, albeit
rather large, printed circuit cards. New
semiconductor production techniques
together with improved quality control
are now making true large-scale
integration possible so that, although
Isaac Asimov’s positronic robot is still in
the future, the “computer on a chip” has
arrived under the alias of Microproces-
sor. Admittedly, it is not the equal of the
large computer or even the mini, but it
does represent a new generation of
pseudo-intelligent circuits which will
change the design and operation of
machines ranging from cookers, cars
and traffic lights to measuring instru-
ments, automatic landing systems and
process control.

. One of the main attractions of micro-
processors is price. Full size computers
can cost tens of thousands of pounds
and even minis cost in the order of one
to ten thousand. The faster micropro-
_cessors cost between £100 and £500 and

Using microprocessors

One of the prime reasons for using a
microprocessor in a control system is its
flexibility. Many Systems which use
these devices could, in theory at least,
be made with smaller-scale logic pack-
ages in a purpose-designed form, but
any changes needed in an dperational
sequence would involve expensive
changes in logic design and printed-cir-
cuit layout. Changes in a system using a
microprocessor only require a pro-
gramme change, and the reliability of
the system gains from the reduction in
the number of integrated circuits.

A typical application for-a micropro-
cessor would be the operation of a
supermarket cash-point -where,
together with its input/output devices
(keyboard, display, tally-roll printer,
etc.), the microprocessor would display
the price total, check prices against
codes, count the total number of
articles, deduct these from stock and
inform stock control, dispense change,
issue a receipt and send the total to the
accounts department.

Possible domestic use of
microprocessors includes the control of
central heating, taking into account
external temperatures, time of day, and
internal temperatures desired and
achieved. Simulating the occupation of
a house when the owner is absent is also
a possibility; lights would be switched
on and off at relevant times, curtains
would be drawn and it is even suggested
that the sound of water music could be
caused to issue from the bathroom from
time to time.

Cars are particularly receptive to
microprocessor control. When fed with
information derived from sensors on
engine temperature, exhaust gas com-
position, piston position, road speed,
engine speed, accelerator depression,
road wheel forces, seat belt connexion,
etc., the optimum adjustment of mix-
ture and timing to obtain efficient
running and least pollution can be
maintained, braking can be controlied
in such a way as to reduce skidding and
the car can be made to refuse to go at all
unless the driver has fastened his seat
beit. No doubt a breath “sniffer” could
also be incorporated in the system.

wnana amgricanradiobicton . oo

simple 4-bit machines now cost from
£30 to £100, depending on volume and
complexity. Prices are still falling, and
the new Texas Instruments TMS1000, a
one-chip 4-bit machine, primarily
intended for calculator type applica-
tions but also suitable for use in small
control systems, is reputed to cost less
than ten dollars. However, this low
price applies only to large quantities
and does not include the initial charges
for the design and manufacture of
programming masks, which could be in
the order of £10,000. If microprocessors
continue to follow the same price trend
as most other semiconductor devices,
the minimum prices will not be reached
for some time yet, so there will probably
be substantial price reductions over the
next few years.

Before discussing microprocessors in
more detail, it is as well to try to answer
the question: “What is a computer?”.
The full definition is very wide ranging
but, in the electronics world it has come
to mean an electronic machine which is
capable of carrying out a set of instruc-
tions (programme), either arithmetical
or logical, without the need for operator
intervention other than to specify
which programme is required. In its,
simplest form, shown in Fig. 1, a
computer consists of three main parts; a
central processor unit (c.p.u.), a
memory or store and input/output
ports. The programme or set of instruc-
tions which control the operation of the
computer is stored in the programme
memory and is “read” in sequence by
the c.p.u. which carries out each
instruction as it is received. The data
memory is used to store the data whicn
is to be operated on and the c.p.u. can
gain access to the locations in this
memory either to read the data stored
there or to write new information. As a
computer is only capable of recognising
I's or 0’s it carries out all its operationsin
binary code, although frequently
instructions are in binary-coded octal,
decimal or hexadecimal. In order that
the computer may serve a useful
function it has to be able to communi-
cate and this is done via the input/out-
put ports. Typical inputs are derived
from tape-readers, teletypes and trans-
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ducers while outputs may go to line-
printers, video display units, control
valves, etc.

The basic operating sequence for a
computer is as follows: (a) send to the
programme memory the address of the
instruction to be carried out; (b) read
and decode the instruction; (c) imple-
ment the instruction. This sequence,
illustrated in Fig. 2, is usually known as
a machine cycle or micro-cycle and the
time taken for its completion is fre-
quently used to define the speed of the
computer. This can be misleading as
some computers have far more power-
ful instruction sets than others.

Central processing unit

-This. description is obviously an
over-simplification, so we will look at
the architecture (the “in” word used by
computer men to describe the layout) of
the c.p.u. in more detail as it is this
which defines the character of the

computer. Fig. 3 shows a typical c.p.u.,
which is likely to consist of the follow-
ing main units.

Accumulator register. This usually
contains one of the operands to be
processed by the arithmetic and logic
unit (a.l.u.). A typical instruction could
tell the a.l.u. to add the contents of some
other register location to the accumu-
lator register and to store the result in
the accumulator. Thus the accumulator
couid be regarded as the main working
register into which data and results are
written and processed, and from which
they are subsequently despatched to
memory or output ports.

Programme counter. The instructions
which form a programme are stored in
the programme storage memory in
sequence so that, in order to carry out
an operation correctly, the c.p.u. has to
keep a count of where it is in the
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programme. This, then, is the main
function of the programme counter.
However, programmes frequently con-
tain subroutines which may be called
for at any point during the execution of
the main programme. Subroutines are
sets of instructions used to carry out
specific tasks which may be needed
several times during the execution of a
programme. In a desk calculator type of
environment, for example, the calcula-
tion of functions such as square, sine,
logarithm or root, might each call for a
separate subroutine which might, in
turn, call for subroutines to add,

‘subtract, multiply and divide. In a

contral system, the operation of each
function might call for a separate
subroutine, while the overall operation
is unified by a main programme calling
for the subroutines as required.

When a jump-to-subroutine instruc-
tion occurs in a programme, the address
of the next sequential instruction must
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be stored so that the processor will
know where to return at the end of the
subroutine, and the address of the first
instruction in the subroutine must be
inserted into the programme counter. In
a microprocessor, this operation is
usually done by means of a “push down
stack” memory which is also sometimes
called a “lLif.o.” or last-in, first-out
memory. Thus the jump-to-subroutine
instruction causes the current address
to be pushed down one step and the new
address is written into the top location.
A further jump instruction might cause
both of these addresses to be pushed
down another step. This occurs when
nested subroutines, i.e., subroutines
which call for further subroutines, are
used. Obviously, the number of subrou-
tines which can be nested before losing
the original return address will depend
on the depth of the stack, which will
vary from one type of microprocessor to
the next. At the end of the subroutine
the programme “branches back” and
the last return address stored is replaced
in the programme counter register. This
causes the processor to resume its
programme from the point immediately
following that at which the branch
occurred.

Instruction register. When the c.p.u.
receives an instruction from memory, it
stores it in the instruction register,
which holds it for decoding. The length
of the instruction will depend on the
type of processor. A simple processor,
for example, will probably use an 8-bit
instruction code. This will give a
capacity of up to 256 separate instruc-
tions, each of which will consist of a
series of 1's and 0’s. In practice this is
more than sufficient, although some
machines use variable-length instruc-
tion codes which not only tell the c.p.u.

Fig. 4. “Bit slice” c.p.u. configuration.

what operation is required, but also
specify one or more addresses for
fetching data or writing results.

Instruction decoder. The function of
this is to decode the instructions and tell
the c.p.u. what to do with them — atask
which, though appearing formidable, is
no more difficult, in principle, than a
b.c.d. to 7-segment display decoder,
although a different technique is usual-
ly used. Generally, the instructions are
grouped so that those associated with
a particular portion of the c.p.u. have
the same “signatures”. The four most
significant bits in the instruction might
be used to define a separate section such
as “data transfer”, “arithmetic func-
tions” or “logical operations”, etc. In
this way the decoding can be simplified
considerably.

Scratch pad memory. This section is
used for all sorts of temporary storage
as it is usually more easy to gain access
to than the main memory area. One of
its main uses in the simpler machines is
to store addresses of working memory
locations or input/output ports which
the c.p.u. will need to use. These
addresses can usually be incremented
by single instructions so that successive
memory locations can be addressed for
iterative operations.

Arithmetic/logic unit (a.l.u.). All pro-
cessors include some form of arithme-
tic/logic unit which is often known as
the a.l.u., although sometimes the
registers are included in the description
when it is called the r.a.l.u. The a.l.u. is
the section which actually performs the
computation and it will normally be
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expected to be able to carry out the
following operations as a minimum
requirement:

@ addition with carry

@ subtraction with carry

o left and right shift

@ count up/down

® logical AND and OR

@ digital word comparison for condi-
tional branching. This may be simple
zero/non-zero detection or full word
comparison.

More sophisticated a.l.us will include
additional functions such as hard-wired
multipliers or dividers and more com-
prehensive logical operations.

As the a.lu. is based on digital
processing techniques, it will carry out
all of its operationsin binary notation so
that the programmer will need to
understand binary arithmetic tech-
niques. However some processors
which have been designed for calculator
type applications will include binary/
b.c.d. (binary-coded decimal) conver-
sion instructions.

Clock and control circuitry. The clock
generates the timing information for
the whole processor system. Its fre-
quency is usually determined by the
speed at which the various parts of the
c.p.u. can function, although the speed
of the memories is also a factor which
may have to be taken into account. The
actual sequence of events in the c.p.u. is
organized by the control circuits.
Normally the sequence is fixed, but the
control circuit will usually be able to
respond to an external request for
attention. This is known as an “inter-
rupt” and it will cause the programme
to jump to a subroutine which will
identify the source of the interruption,
service it and return control to the main
programme.

These then are the main parts of the
c.p.u. In the past they have ranged from
several racks of valved equipment down
to a single printed-circuit card contain-
ing a series of 1.s.i./m.s.i. chips. The idea
of putting a c.p.u. on a single chip has
been around for many years, but for a
long time it was not practical. The
number of transistors necessary to
make a practicable processor is such
that a relatively large piece of silicon
(about 4mm square) is necessary for the
integrated circuit. Both the Intel 8080
and the Motorola 6800 use well over
5000 transistors! Of  necessity,
this means that unless the
crystal slice into which the transistors
are to be diffused is perfect, the
manufacturing yield will be low and
prices correspondingly high. The use of
m.o.s. technology has helped the situa-
tion considerably, although some small
processors using bipolar transistors are
now available. Two types of m.o.s.
circuit are generally in use; p.m.o.s.
which is the least difficult to make and
n.m.o.s. which needs tighter production
control but which has the advantage
that the transistors can be smaller and,
as a result, can work at a higher speed.
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Most surprisingly it is not the number of
transistors which determines the size of
the final integrated circuit chip but the
amount of interconnection. Usually, the
transistors take up less than 10% of the
surface area. C.m.o.s. would appear to
be an ideal medium for microprocessors
as it combines good speed performance
with low power consumption. However,
it also requires a relatively large area, so
that it is not as attractive to make.
Nevertheless, at least two manu-
facturers are now offering c.m.o.s.
processors. Bipolar transistor process-
ing, as the oldest-contender in the field
of integrated circuits, would appear to
be ideal as it has the advantage of the
best speed performance. It also, how-
ever, has the disadvantage that it uses
considerably more power than m.o.s.
and this sets an additional limitation on
the size of processor which can be
made. In order to overcome this,
devices known as “bit-slice” proces-
sors have appeared. The basic proces-
sors are made as two or four bit slices
which can be connected in parallel to
make up the required word length as in
Fig. 4. The major advantage of these
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Fig. 5. One machine cycle using a 4-bit
bus, illustrating the limitation when
compared to higher-capacity buses.

processors is speed. They can be
designed to have a cycle time of 200ns or
less — an order faster than n.m.o.s.

In all processors the number of bits in
the bus system is an important factor in
determining the effective speed. With a
4-bit bus, addresses can only be sent in
4-bit “nibbles”. This means that in order
to address 4k (4096) words of store, it
will be necessary to send three 4-bit
nibbles of address (4096 = 2!2). If the
instructions are each eight bits long it

instruction sent
from rom. to c.p.u.
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will then take a further two clock cycles
to read the instruction. Thus a mini-
mum of five clock cycles is necessary to
carry out the first two parts of the
machine cycle. It could then take a
further three clock cycles to implement
the instruction, so that one machine
cycle will take eight clock cycles or,
with a 1MHz clock, 8 us as in Fig. 5.
However, if the data bus were 12 bits
wide, this same operation could be
carried out in three or four clock cycles,
i.e., twice as fast.

Programme storage

In the past, magnetism has played a
great part in computer memories or
stores. Core stores are still very widely
used, as they have no mechanical

Fig. 6. Basic 4 X 4 read-only memory

array. columns
7 A I
/L Vg N IL(O 0 7
L. %/o_‘ L %/o_.

J' T\ " TN & VanY 7T (o 1)
10t 4 %0/0—4 i * %/0—4 > rows
decoder

V l T 7T\ 7T\ T (1 O)
- I
1 7T\ 7T TN T (1 1)
address < J
20—
O—J 0O—4¢
L3 \
— R <
10f 4 o
decoder J
¢ ‘ \ - Output
i
(0 0) ©n (10) (11)
0 0101 0101 0101 0101
1 0011 0011 0011 0011
2 0000 1111 0000 1111
3 0000 0000 1111 1111
output 1000 0101 1101 0010

wnana americanradiohictans com



www.americanradiohistory.com

554 Wireless World, December 1975

moving parts, they are non-volatile, i.e.,
they retain their information when
switched off, and they can be made to
occupy a relatively small volume. In
fact, for a computer which is to be
reprogrammed periodically, they form
an ideal storage medium. Most micro-
processor systems work with fixed
programme control, i.e., the programme
need seldom if ever be changed as the
processor is dedicated to a single task.
For these, core stores are an “overkill”
as they require a considerable amount
of drive circuitry and provide a facility
which will never be used. Thus another
kind of store, the read-only memory or
r.o.m. is generally used. These consist of
logic circuit arrays which can be
programmed to give either a 1 or 0 as
each location is addressed. Read-only
memories can be made in all the various
semiconductor technologies. The main
differences between these are size, i.e.,
the number of bits which can be stored,
logic levels, reprogrammability and
access time. In general bipolar
memories are faster than their m.o.s.
counterparts, but the latter usually
have more capacity.

In its simplest form, a read-only
memory is an array of open or closed H
unidirectional contacts, the state of the
contact determining whether the loca-
tion contains a “1” or a “0”. In the 16-bit
array shown in Fig. 6, half of the address
lines are decoded to energize one of the L
rows. This activates those column lines
which have closed contacts to the
selected row. The other address lines
are decoded and used to select a
column. Thus a selected closed contact
will result in a “1”" at the output. In a
memory for a microprocessor, r.0.ms
are usually arranged so that an address k
selects eight locations in parallel, so
that a single address will locate an 8-bit
word.

One of the main distinctive features
of a r.o.m. is the method by which it is
programmed.
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