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M 560 MHz DIGITAL FREQUENCY METER TF 2432 MARCONI INSTRUMENTS (1D

Value for money;

10Hz to SOMHz,10Hz to 200MHz and 10Hz to 560MHz models.

The mang/ good quality benefits offered by the competitively
priced TF 2430 Series make these frequency meters of
outstanding value.

Simple to use-no sensitivity controls. Just connect the
signal and select the range.

Two year Guarantee - with special LS| chip, our
counters have the lowest ‘component count’ on the
market. Couple this with our “Autotest” production
equipment, which checks every component of every
instrument, and you can see why we have confidence in
their reliability.

Wide dynamic range - high sensitivity and acceptance of

mains voltages on all high impedance inputs.

Resolution to 0.1 Hz-560 MHz can be measured to
0.1 Hz resolution

High Stability -a choice of internal frequency standards
is available. Or external standards may be used.

Excellent r.f.i. performance —all models are of robust
construction and tested to meet military specifications.

Meets IEC 348 and BS 4743 safety requirements—in
full! And all three designs meet our rigorous environmental
specifications of bump, vibration, temperature and humidity.

For further information write or ’phone:

Mi MARCONI INSTRUMENTS

Marconilnstruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 OJN - Tel: (0727) 59292 - Telex: 23350
Marconi Electronics inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752
Marconi Instruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge  France - Tél: 996.03.86. - Télex: 600541.F
Marconi Messtechnik GmbH - 8000 Munchen 21 [orgstrasse 74 - West Germany - Tel: (089) 58 20 41 - Telex: 5 212642

A GEC-Marcom Electronics Company Ww-—001 FOR FURTHER DETAILS
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Taps Fecording compnger
Tebsiext charittar rounding
Breadboand durvey

Front cover shows various
stages in the production of a
printed circuit board at Exacta
Circuits Ltd. Photographer Paul
Brierley.

IN OUR NEXT ISSUE
Chatterbox, a simple
speech synthesizer. This
.hand controlled elec-
tronic model of the
acoustic properties of the
vocal tract will utter
recognisable words and
phrases.

Measuring spectrum

use. Space and time as

well as bandwidth come

into this method of mea-

suring the efficiency with

which radio services use
the spectrum.

Solar heating control. A
differential temperature:
controller based on a
recently available trans-
ducer.

Current issue price 40p, back issue|
(if available) 50p. at Retail and:
Trada Counter. Paris Garden, Lon-
‘don SE1. Available on microfilm *
please contact editor.

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

Editorial & Advertising offices:
Dorset House, Stamford Street,.
London SE1 9LU.

Telephones: Editorial 01-261
8620. Advertising 01-261 8339.
Telegrams/Telex: Wiworld Bis-
nespres 25137 BISPRS G
Cables: Ethaworld London SEI

UKand $23. 40 overseas (s24 USA‘
,and Canada).

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

Distribution: 40 Bowling Green
Lane, Londbon ECI1R ONE..
Telephone 01-837 3636.
Subscriptions: Oakfield House,
Perrymount Road, Haywardsy
Heath, Sussex. 'RH16 3DH.
Telephone 0444 59188, Pldase
notify a change of address.

USA mailing agents: Expediters ot
the Printed Word Ltd, 527 Madison
Avenue, Suite 1217, New York. NY
10022, 2nd-class postage paid at’
New York.

® IPC Business Press Ltd, 1978
ISSN 0043 6062
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The world OVer_ For high quality electronic valves,
semiconductors and integrated
circuits — and the speediest service -

You get . the specify Haltron. It’s the first choice of
Governments and many other users
throughout the world. Haltron product

-
best SerV|ce quality and reliability are clearly
confirmed. The product range is very,
f‘ very wide. And Haltron export
rom Haltron expertise will surely meet your
[ . requirements. Wherever you are, get
3 the best service. From Haltron.

Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,

Haltron Orpington, Kent BR5 3QJ.

Telephone: Orpington 27099
Telex: 896141

WW—036 FOR FURTHER Di ' \}
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AC V, | & dB
DC V, | & NULL

RESISTANCE
LEAKAGE ot 3V
VOLT DROP at 10mA

RF VOLTS

HIGH VOLTS
HIGH CURRENT
TEMPERATURE

ELECTRONIC

M

120 BASIC RANGES

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

1501V/500V fsd, 150pA/500mA fsd, polarity reversibie. Acc.* .5% fsd above 500V & 500pA.
Input R = TO0OMQ on volts. 5 Null ranges have centre zero lin/log scale covering +4 decades.
0.2Q/10GQ in 7 ranges, polarity reversible. Low test voltage for solid state circuits.

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

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

30 OPTIONAL RANGES

0.5V/500V fsd, 10kHz/1GHz, using RF Probe. Price £24 + VAT,
1.5kV/50kV fsd, AC/DC, using HVY Probe. Price £17 + VAT.

1.5A/50A fsd, AC/DC, using Current Shunt. Price £16 + VAT.

-150 C/*“SOOOC fsd in 7 ranges using Temperature Probe. Price £39 + VAT.

The instrument operates from a 9 volt battery, life 1000 hrs., or, AC mains when optional Power Supply Unit is fitted.
Size is 240mm x 150mm x 80mm. Weight is 1.75 kg. Meter scale length is 140mm. Leather case is available at £14 + VAT,

(LEVELL RS ERE

MOXON STREET, BARNET, HERTS., ENGLAND, EN55SD.
TEL:01-4495028/440 8686
WW-040 FOR FURTHER DETAILS
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Can you believe your Ears ?

Pick a wizzed up record ; play it loud ; and
most Hi-F1 gear can be made to sound
impressive - at least initially. In fact you've
only to go to a hi-fl show to find that nine out
of ten have to play it that way to get any
effect at all.

But what happens when you turn the volume
down a bit? Are the strings relaxed and
silky? - or do they all have clenched teeth
like a bunch of amateurs struggling with a
difficult bit of Hindemith? Does speech at
natural level sound like a real person? -or
are his fricatives in a twist? - Is it believable ? -
or isitall rather a caricature?

Listen carefully, you'll have to live with it
long after the honeymoon.

For further details on the full range of
QUAD products write to:

The Acoustical Manufacturing Co. Ltd.,
Huntingdon, Cambs. PE18 7DB.
Telephone : (0480) 52561

QUAD

for the closest approach to the original sound
QUAD is aregistered Trade Mark
WW- 045 +OR FURTHER DETANLS
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The Ultimate
Multi-mate

What other DMM offers all this

It's easy to see why Philips new PM 2517 digital
multimeter is called The Ultimate Multi-mate.
No other DMM comes anywhere near its

Full 4-digit display giving higher resotution than 3V, digits
for 80% of measurements. Parameter readout, too.

Choice of LED or LCD display - choose the one that suits you,
the price is the same. Mains unit supplied free with LED version.

Autoranging with manual
override. Average auto
response time less than
two seconds.

True RMS rather than
“"average’’ detection. The
Ultimate Multi-mate
measures non-
sinewave AC signals
more accurately.

High accuracy -
necessary to make
full use of those
four digits. An
impressive 0.2%
of reading £0.05%
of scale on«d.c.
volts.

Current to 10A
via a separate
input I1s
standard, not
optional, on

the PM 2517.

Overload protection

that is so comprehensive you
have to try very hard to do any
damage, even with mains and TV
booster voltages.

The Ultimate Multi-mate is available
from Wessex Electronics Ltd., 114 - |1||1_6' Kate w5
North Street, Downend, Bristol BS16 5SE.
Tel: (0272) 571404; Rank Radi?e B et
International, Watton Road, Wa - Service Centres (‘phone 01-686-0505

Herts. (Tel: Ware 3966); and Phiﬁzs: Tf' } _J_f_(_)r. the ‘address of your nearest branch).

i ] Ll
Ty AR L 4
Test&Measuring
Instruments
| 'ﬂ'-*,l‘-,_ T4
- N .WW:—'OMFORFURTHERDETAILS

T o mh

combination of laboratory performance and handy
form - for such a handy price. Take a look at some
of the features it packs in.

Small and sturdy construction makes this DMM ideal

for bench or field work.

Ergonomic design aliows it to
work in any position
without fuss or fumble.

Low-cost
temperature
option makes
possible
measurement
from —60 to
+200°C.

Data hold option
means that in
tricky situations
you can "‘freeze"” r

measurements for 4 ol
increased operator x
safety and convenience.
Built to international o

standards - you name them
and the PM 2517 meets them.
But what else would you '1|

expect from an international .
company like Philips? g

It can also be purchased from the U.K.
marketing organisation -

@, Pye Unicam Lid

) Phibps Etectronic Instruments Dept
York Sireet Cambndge England CB1 2
Te! Cambridge (0223)58866 Telex 81 7

PHILIPS

. u
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GenRad"’
Top Trio...

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

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

1kHz and 120Hz (100 Hz)
" Series or parallel measurement
mode selection
* Built-in Kelvin test fixture tests
radial and axial lead components
1687 Megahertz LC Digibridge
* Automatically measures Ls & Q,
Cs & D, Cs & Rs, Cp & Gp
* 0.1% basic accuracy for C
0.2% basic accuracy for L
* Automatic limit-comparison (10
bins)
* Autoranging
* IEEE 488 bus/handler interface
option
* Two test speeds
* Selectable continuous, average or
single component measuremen ts
* Four types of display
Programmed bin limits, measured
values, deviation measurement { A L
or AC), or bin number
* Five-digit display for L and C
* Four-digit display for Q,0,R and G
" Optional Kelvin test fixture tests
radial and axial lead components

1658 RLC Digibridge

* Automatically measures R,L,C, D

and Q

* 0.1% Basic accuracy

* 10 Bins for sorting

* Autoranging

* IEEE 488 bus/handler interface
option
. * Three test speeds
* Selectable continuous, average or
single component measurements
* Three types of display
programmed bin limits, measured

values or bin number

* Five-digit display for R,L and C

* Four-digit display for D and Q

* Selectable test frequencies of 1

kHz and 120 Hz (100 Hz)

* Series or paratlel measurement

mode selection

* Built-in Kelvin test fixture tests

radial and axial lead components

1657 Digibridge ™
*Under £1000

1687 Megahertz
LC Digibridge ™
*Under£2 500

1658 RLC Digibridge ™
*Under £2 000

GenRad Ltd,
Bourne End, Bucks. SL8 5AT - G R d
Phone (06285) 2 6611, Telex 848321 QIE en a

WW—098 FOR FURTHER DETAILS
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everything for the modern DL1Y. electronics enthusiast and more.

10 CHANNEL STEREO
GRAPHIC EQUALISE

A ne esign v no difficult c t¢
100W RMS STEREO DISCO e fieamion ol "PE’ STRING ENSEMBLE
A genuine 100W RMS per channel (both chan- £70 i fu t nbeatable prices and tinest qualiity
nels driven) sterco disco with auto fade on met components only when you buy

microphone, VU meters. full monitoring and

C o} F from Maplin All parts avalable to
cueing  facili-

t build this fascinating project Com
and a ver /- — .

Eiegsh me QJ;,,\;, I - - N .oan ponent schedule avalable shortly
lhght show. { & o) {sa appreciated) Demonstration
Complete con- S model in our shop soon Phone now
structyon and compare our prices
booklet MES4 \ Yt P P
price 25p. \ -
Cabinet comes DISTOR-
complete with TION f T e——
lid and carry- AUDIO £—.s0m . \

CUUULUUTULAUIA 30NN

B

— = -
TOUCH-SENSITIVE PIANO

§ o ._1 s .
handles = - i
1ne nandie = OSCILLATOR
The / low tortion W, (< )1 %)
outputssurtablefortesting very high quality hi-

ft audi aut 1t Al nclude
output. Range 20Hz to 26kHz. Output OV
to IV in tt
tn
t ot t & ¢ e f
round £2!. Full con- | Q
truction deta
a t
th 9 b t t t
now r t t
& t tst t 1
n t

PEDAL UNIT

A_completely self-contained pedal unit
13-note. 2-Octave range. 4 organ stops,
It can be added to any organ. A really
unusual extra s the bass guitar stop
which uses four envelope shapers to
give a real bass guitar sound. A must
for the solo suitarist. Full construction
details in our catalogue—post t
coupon below. now!

T iternat 4 th Yy

t 4 We
3 b th i than ) —— |
inc fi u T tal- g

3
-
w INTEGRATED —~
CIRCUITS
Over 35 paces in our catulozue
devoted to hundre >f  useful Qur bi-monthly newsletter keeps you up to date with latest

guaranteed prices — our latest special offers -
details of new projects and new lines. Send 30p
for the next six issues {Sp discount voucher with each copy).

IC's. All with data, pin connection
and many with applications circuits
and prolects to buld. Post the
CouPon now

POST THIS COUPON NOW FOR YOUR COPY OF
\ OUR 1979-80 CATALOGUE PRICE 75p

* **
* Come and see all our projects %
* ondisplay at the Electronics %
* hobby show ‘Breadboard’ at

** Seymour Hall, London W1

* stands E7-E9.
e, ****
LE ST & S
DON'T MISS OUT! SEND 60p NOW!

MAPLIN ELECTRONIC SUPPLIES
P.O.BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone: Southend (0702) 715155
Shop: 284, London Road, Westcliff-on-Sea, Essex

ICiosed on Monday) Tetephone Southend (U202} 71515 7

Please rush me a copy of your 280 -page catalogue
as soon as it1s published (8th Jan. 1979)
| enclose 75p. but understand that if | am not completely
satisfied | may return the cataiogue to you within
14 days and have my /75p refunded immediately

NAME ___ S . =

ADDRESS . _ ——
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You always performbetter
with the right equipment

With Neal Ferrograph vou get the right equipment for
the job, and the best in its class. A good formula for
success, of which you can be assured cvery time vou
choose from the fully - integrated range of specialist
recording and ancillary ciltllipmcnt in the NEAL
"ERROGRAPH range.

The NEAL302. The Ferrograph Logic 7.

Incorporating a 3-motor mechanism, controlledbya A transportable tape recorder of unrivalled facilities;
full solid state logic system actuated by ultra light taking all spool sizes up to 7 cm, and providing
touch buttons, this is the machine used by top three speeds, plus positive action push buttons in
recording studios and broadcasting stations, for  association with logic circuits . . . for fast, safe tape
quality cassette copics and forin - cassette  handling under all conditions.
duplication masters.

————

Stadio 8

A professional studio tape recorderlogic controlled for
superb tape handling characteristics,

offering a choice of sterco, twin track

and full or half track mono heads,
PPM or VU meters, IEC(CCIR)
or NABequalisation,console
or transportable models.

The RTS 2.

Combines in one €asy to use compact instrument the
measurement ()fgain, noisc, frcqucncy responsc,
input sensitivity, output power, distortion and the
parameters relating to recording cquipment, such as
wow and flutter, crosstalk, drift and erasurc. Its
range of application can be extended even further by
the addition of the Auxiliary Test Unit ATU K.

NEAL FERROGRAPH

TOTAL TAPE TECHNOLOGY

! SIMONSIDE WORKS - SOUTH SHIELDS - TYNE & WEAR NE34 9NX Telephone: SOUTH SHIELDS (0632) 566321 Telex: 537227 .

"WW-—015 FOR FURTHER DETAILS



when you're the NO.1 distributor for RCA
you've got to be good-big on stocks, big on service,
big on technical know-how. And when you're handling
Industrial Tubes as well as solid state devices
you really need to be on your toes. The range is
tremendous —everything from CMOS to vidicons, linear iC's
to Lasers, Power transistors to LED's, Op Amps to
Image Intensifiers, Microprocessors to Photomultipiiers.
Crellon are at the top because they put it
all together under one roof. with some essential help
from very knowledgeable in-house engineers and highly
qualified sales engineers. Plus a large computer to
keep controi of the stock and deliveries—and provide
you with fast information whenever you need it.
Call Crelion when you need RCA Solid State or
Industriai Tubes—you'll find it pays to go to the top.

Crellon Electronics Ltd.. 380 Bath Road, Slough, Berks. Tel. Burnham (06286) 4434

Please send me data on RCA. [ Linear devices CMOS
I Microprocessors and memories [ industrial Tubes  Power transistors.

Name
Company.
Address

WW/11/78
e ——— e e s

Tel:
WW—072 FOR FURTHER DETAILS
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PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS

g

-iq I
B

MSI1 6800

with 8K Ram.

KIT £375

S S200 (v

NEW SWTPC 6800

Level 2

KIT £300

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

Send S A E. for full brochure
STRUMECH ENG. ELECTRONICS DIV. BROWNHILLS 4321

SOLE U.K. DISTRIBUTOR FOR MSI & SMOKE SIGNAL BROADCASTING

adle
Ire

repa

ANALYSERS

AIRMEC 248 5-300HMz | P 5pV-15mV
AIRMEC 853 30KH2-30MH7 |/ P 1u V-4V
HEWLETT-PACKARD 851B 10 1MHz-12GHZ
MUIRHEAD D 669A 30H2-30KH?

COUNTERS

ADVANCE TC17A 6 Diget BOMH:
MARCONI TF 24014 8 dignt 2 5GHz
DIGITAL VOLTMETERS

OYNAMCO 2006 D3 4 Dyt 10uV 1 C V
DYNAMCO 2022 5 Digit 0-2000V 0 002
HEWLETT.PACKARD 34394 4 Digit AC DC 0 05
SE LABS SM 2124 Digt O 1KV 01

METERS

AVQ Precision Avomete,

DYMAR 705 745 + M Frame uV meter & A F Signal Ge

B & K 2409 Electronic Voltmeter 2Hz-200KH7

MARCONI TF 6593 Mk 1il VSWR Meter & Amplifier

TELONIC 901 1A Frequency Meter 1 18GH2

HEWLETT PACKARD 430C + THERMISTOR 10MH7z 10GHz 1UmW

i&,;?) MARTIN ASSOCIATES

N

£125.00
£85.00
£1600.00
£85.00

£225.00
£600.00

£125.00
£250.00
£250.00
€£220.00

£165.00
£150.00

£75.00
£275.00
£400.00
£115.00

34 Crown Street

Reading

Berks. RG1 2SE

Tel Reading (0734) 51074

WW—042 FOR FURTHER DETAILS

— &

Youll do better at Martin Associates
we guarantee it!

HEWLETT PACKARD 140A 20MH: Dual Beam Sens 5mV  cm
SOLARTRON CD 1400 DC-15MH:z Dual Beam Sens 100mV - cm
TEKTRONIX 585A DC-80MHz Dual Beam Sens 10mV,cm
TELEQUIPMENT S 43 DC-15MHz Single Beam

TEKTRONIX Plug ins D.K H tAY LMB

TEKTRONIX PROBES P 6012 P 6062A P 6076A P 6011

P 60638 P BO53B P 6108 P 6105

POWER SUPPLY UNITS

ADVANCEP M A 190 7V 10 Amps

ADVANCE P M A 20 C-7V 20 Amps

ADVANCE P P 6 Twin 0-30V 3 Amps

ROBAND T 104 Twin 0-30V 1A)channel

ROBAND T 172 0-30V 10 Amps

ISQTOPE DEV 532 A 0 3KV

SOLARTRON 757 2 0-50V 1 Amp

APT SCV31Et 50 100V t S5Amps

SIGNAL SOURCES

ADVANCE H 1 15HZ-50KH: Sine. Square O P 20V
ADVANCE SG 88V LF 0 005Hz- 50Hz

AIRMEC 304 High Power 50KHz- 100MH? G P 10V

AIRMEC 204 AM  FM 1MHz-320MHz

AIRMEC 201 30KHz-30MHz O P 1u V-1 1V

ADVANCE J1A 15H2-50KHz O /P 25V

ADVANCE J18 15Hz- 50KH2 O/ P 1 Watt

ADVANCE J 4 10KHz 600KHz

E-H LABS 1320 Puise Genr 3 5MHz O/ P 50V

FEEDBACK WG 300 Function Genr 0 001Hz- 1KHz 0 P 40V

£325.00
£145.00
£550.00
£110.00
FROM £50.00

FROM £15.00

£30.00
£65.00
£680.00
£75.00
£125.00
£60.00
£35.00
€22.50

£60.00
£100.00
€£135.00
£95.00
£125.00
£50.00
£65.00
£50.00
£150.00
£150.00

GENERAL RADIO 1362 Oscillator + P S U 220MH:
920MHz £600.00
HEWLETT PACKARD 200CD 5Hz-600KHz O P 10V
£200.00
MALOEN 728 Pulse Genr 1Hz 1OMH; O PO 5V £195.00
MARCONI TF 144 4 10KH/s- 72MHz £350.00
MUIRHEAD D-B80-A 2 Phase 0 I1H70 P10V £350.00
NAGARD 5002C Range o 10 S 1Sec O P 50V Pulses

MAXSON M 1241 200-2500MHz O P 10.40 Waus
£600.00

AVO 378 2MHz-250MH2 £175.00

RECOROERS

HEWLETT-PACKARD 70358 X-Y Ptotter 1mv 10V inch
£650.00

HONEYWELL 520 X Y Plotter 0 05mV-25V ¢m  £450.00

HONEYWELL 1706 UV Recorder 6 Channel 4 Gatvos
£350.00

TELSEC 700 Fiar Bed 2 pen b0u V-1V £350.00
S E LABS 2005 U V Recurder 6 channel No Galvos 25

RUSTRAK E 2103 2 Channel 0 400A 0400 C A £250.00
OXFORD 3000 2 Pen flat Bed 1mV 100V £500.00
B&K 2305 Level Recorder £800.00

MISCELLANEOUS

NGN Honsontal Vaccum [ube Oven
CALMIC Pilot Dryer

LH ENG MkV Ocbital Shaker 100 rlips

£1200.00
£2250.00
£100.00

WW—056 FOR FURTHER DETAILS
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Inspect our products
to help you inspect yours

Equipment production and component quality go hand in hand.
Theneedfor reliable instrumentsto assist in controliing the quality of your
Incoming componentsis critical. Thisis why Avo instruments are among the most
widely specified in the UK
Ourquality never falters This is well reflected in the range of instruments
shown above:Electrolyticand Tantalytic Capacitance Bridge, IkHz Component
Comparator, 100kHz Component Comparator, Analogue Limit Detectors.DC Wheatstone
Comparator Bridge and our Breakdown (AC/DC) and lonisation Tester The Avo
range goesevenfurtherthanthis, with instruments designed
for R+D andservicing applications.

. : AT Avo Limited
So,if yourelooking for reliability in your own Archcliffe Road,DoverKent, CT17 9EN
productstake alook at the reliability inours. Tel0304) 202620 Telex:96283
WW — 108 FOR FURTHER DETAILS
i

aw ThomMeasurement&Components Division
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dissatisfied
with your

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

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

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

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

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

SOUND?

Jordan-Watts Ltd.,

Name
Benlow Works
Silverdale Road, Address
Hayes, Middx. UB3 3BW
Tel: 01-573 6928 Ww

LOUDSPEAKERS
the voice of high fiddenty

WW—007 FOR FURTHER DETAILS
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SEE THE
RANGE OF MULTIMETERS IN
THE NEW DORAM HOBBIES
CATALOGUE.

Doram Electronics Ltd

PO Box TR8. Leeds LS12 2UF

Please send my FREE Hobbies Catalogue.

AVAILABLE LATE SEPT)
lenclose 25p contributiontop. & p.

Name

Address

nm m Doram Electronics Ltd
PO Box TR8. Leeds LS12 2UF

Qverseas customers (except for N Ireland)-60p

ety e c——————

\ including despatch by Air (or all-up post). /

/

KTeIephone 0772 57560

WW —008 FOR FURTHER DETAILS

EYL@EL

TRANSDUCER and RECORDER TN

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.

Fylde
D Electronic
Laboratories
49/51 Fylde Road Preston Limited.

PR12XQ

WW—043 FOR FURTHER DETAILS
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Vix qualty
with qualty.

It makes no sense to record with top grade
microphones and tape deck .. . only to lose
quality at the mixer. So the Soundex 1300
is your clear choice. Signal-to-noise figures
are excellent and overload margins avoid
distortion even in the loudest passages.
Stereo facilities make sense too . . . one-
knob gain control for a stereo pair, and ‘pan’
controls for another two mics. Frequency
response is 20 to 20,000 Hz, but ask us for
a data leaflet with all the impressive figures.

1300 4-CHANNEL |
2, MICROPHONE LINE /

Bulgin Electronics

One of the Bulgin Group of Companies
Park Lane, Broxbourne, Herts. Tel: Hoddesdon 64455

WW-—125 FOR FURTHER DETAILS

Infroducing the ORY X PSU 24

anew compactself-contained 24 volt power supply unit
for ORYX temperature controlled soldering irons.

Styled intough plastic, the ORYX PSU 24 is a smart new supply unitthat is self-contained and small
enough for the smallest of benches. Designed to meet BSS3456the ORY X has all the features you
need -"and more.- ON/OFF illuminated rocker switch: 3 pin non-reversible socket supplying
24 volts; a BSS 3535 transformer; an outside primary fuse. 1.5 metre white cable to BSS 6500 and
fuse protection for transformer secondary wiring.

A unique feature is the facility to modify a 3 wire power system to a 2 wire fully isolated unit and vice versa

A new product from Greenwood Electronics

For fulltechnical data write for information to Greenwood Electronics. Portman Road, Reading. RG3 1NE Telephone Reading (0734)595844 Telex 848659

WW—031 FOR FURTHER DETAILS
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THE JAIVIES
SCOTT
INDUSTRIAL

MACEOUIONS

RANGE OF
EQUIPNVIENT

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

The range is made up of standard sub-assemblies which
can be permutated to suit individual application
requirements. Here
are some suggested
applications for
these units.

TRAIN
CONTROL
SYSTEMS

SAFETY BARRIERS

PROCESS
CONTROL
‘SYSTEMS

INDUSTRIAL

INTRUDER ALARM
ALARMS SENSING SYSTEMS
SYSTEMS
PROXIMITY

ALARMS

SMALL

,Q\,;"? =\ OBJECT
N = COUNTERS
{
! POSITIONI
DETECTORS
VIBRATION
LEVEL SENSING
CONTROLLERS SYSTEMS

DOOR ¢ il i A
OPENING : n
SYSTEMS ! _

Please write or telephone
for further information and A
technical literature to

ol
L~

PN
W
L

WW—037 FOR FURTHER DETAILS
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METER PROBLEMS?

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

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

Full Information from:

HARRIS ELECTRONICS (London)

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

WW —048 FOR FURTHER DETAILS

SELF-BUILD
KITS

OUERSI

AT BREADBOARD '78
SEYMOUR HALL, LONDON, W.1
21-25 NOVEMBER, 1978

SEE tHeExiTS
HEAR tHe sounos
TALK roHE sPeciaLisTs

AURA SOUNDS

COPTHORNE BANK
CRAWLEY, W. SUSSEX

TEL. 0342713338
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We've made the
impossible AGAIN.
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A superior
frequency counter
Kit for only £69.95

Now you can forget about price/performance trade-offs when
you select a frequency counter. In Sabtronics’ Model 8100 kit
you get all the characteristics of a much higher-priced counter
for only £ 69.95.

This frequency counter, employing LS| technology, has the
performance and input characteristics you demand: guaranteed
frequency range of 20 Hz to 100 MHz; selectable hi/lo
impedance; superior sensitivity; selectable resolution and

selectable attenuation. Plus an accurate time base with excellent

stability. An 8-digit LED display features floating decimal point,
leading zero suppression and overflow indicator. You would
expect to find all these features only on high-priced instruments
- or from Sabtronics’ advanced digital technology.

Uncompromising
performance. .

AT THa
L L

sabtronice |

L N1 FROLONCY ORI

IR

BRIEF SPECIFICATIONS:

Frequency Range: 20 Hz to 100 MHz guaranteed, (10Hz to 120
MHz typical) — Sensitivity: 25 mV RMS, 20 Hz to 70 MHz (20 mV
typical); 45 mV RMS, 70 MHz to 120 MHz (30 mV typical)—
Selectable Impedance: 1M /25 pF or 50 — Attenuation: X1,
X10 or X100 — Accuracy: + 1 Hz plustime base accuracy —
Aging Rate: + 5 ppm/yr — Temperature Stability: + 10 ppm,

0° t0 50°.C - Resolution: 0.1 Hz, 1 Hz, 10 Hz selectable —
Display: 8-digit LED, floating DP, overflow indicator —
Overload Protection ~ Power Requirement: 9-15 VDC.

Also available assembled at £ 84.95.
Optional prescaler will be available from around January 1979.

Incredible price.

A professional 31 digit
DMM Kit for less than
£50.00

Incredible? True! Professionals and hobbyists alike are
believers in this Sabtronics 2000, the only portable/bench
DMM which offers such uncompromising performance at
the astonishingly low price of £ 49.95.

Uncompromising performance you'd expect only from
a specialist in digital technology such as Sabtronics:
Basic DCV accuracy of 0.1% + 1 digit; 5 functions giving
28ranges; readings to + 1999 with 100% overrange; over-
range indication; input overload protection; automatic -
polarity.

The low price of £49.95? Simple: The Model 2000 is all
solid-state, incorporating a single LS| circuit and high-
quality components. You assemble it yourself, using our
clear, easy-to-follow, step-by-step assembly manual.
Kitis complete, including a high-impact case.

Now you too can have it! A professional-quality 31 digit
Sabtronics Model 2000 DMM kit for only £ 49.95. If you don’t
have one in your lab, use the coupon below to order NOW.

Easy to follow caliberation procedure provided in the
assembly manual.

BRIEF SPECIFICATIONS:

DC volts in 5 ranges: 100 #V to 1 kV — AC volts in 5 ranges:
100 uV to 1kV -DC currentin 6 ranges: 100 nA to 2A —

AC currentin 6 ranges: 100 nA to 2A — Resistance:

0.12 to 20 Mg in 6 ranges — AC frequency response: 40 Hz
to 50 kHz - Display: 0.36" (9,1 mm) 7-segment LED —
Inputimpedance: 10 M - Size: 8" Wx6.5" Dx 3" H
(203X 165 X 76 mm} — Power requirement: 4 "C" cells
{notincluded).

Ordering information for overseas readers:

The price listed is for readers in U.K. only. Since export
orders are exempt from VAT you may send your orders
directly to

Sabtronics International
Winkelriedstrasse 35
CH-6003 Luzern/Switzerland

Price:
£69.95 + £ 6.50 for shipping and handling for Model 8100
£49.95 + £6.50 for shipping and handling for Model 2000

ol NN
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sabtronics
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TIMWOOD LTD. Prospect Road, Cowes,
Isle of wight, England: Telex 86892.

Please send me _ ___ Sabtronics Model 2000 DMM
kit(s) at £49.95 and £3.00 p.p. plus VAT at 8%.

Please send me Sabtronics Model 8100
Frequency counter kit(s) at £ 69.95 and £ 3.00 p.p.
plus VAT at 8%.

Assembled at £ 84.95 each £ 3.00 p.p. plus VAT at 8%.

Total enclosed herewith: £

Name:

address:

City: Postal code:

* Overseas readers please see ordering information
on this page.

s e e e e e e s e e e e e e e S

WW — 110 FOR FURTHER DETAILS
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Pye Electro-Devices' Series 951 coaxial
relay is designed for high speed switching of
signals up to 450 MHz. Itcan be used to advantage
in applications requiring exceptionally low
inter-contact capacitance.
Multi-position clamps enable UR43 type
coaxial cables to be connected directly to the
relay body. Connection is simple and efficient.
And there's no need for coaxial plugs and
sockets. Consequently the relay is extremely
compact, and weighs less than 1 00g.
The contacts are rated
at 1A or 50W maximum,
and coils are available for
operation atup to 100V d.c

Pye Electro-Devices Ltd.
Controls Division, Exning Road, Newmarket, Sutfolk CB8 0AX
Tel- Newmarket (0638) 5161 Telex: 81245

WW—029 FOR FURTHER DETAILS
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Our new 1978 catalogue lists a whole range of
plastic boxes to house all your projects. And
we've got circuit boards, accessories, module
systems, and metal cases — everything you need
to give your equipment the guality you demand.
Send 25p to cover post and packing, and the
catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956 j

-

WW—075 FOR FURTHER DETAILS

b a
comprehensive
range of

TV DISTRIBUTION
EQUIPMENT

. .

3
® 60 o B
(‘_ e d CTRBLTION SMPIFER

QA
Gy WILE wose, Coe0t €

Labgear Limited

B

We design and manufacture an extensive range of
amplifiers, active equipment, tap-off units, outlet plates
and other accessories for TV distribution systems.' May we
send you a copy of our latest catalogue which gives
detailed technical specifications ?

Labgea

WW—-062 FOR FURTHER DETAILS

Labgear Limited Abbey Walik
Cambridge CB1 2RQ England

Telephone: 0223 66521 (7 lines) Telex: 81105 LAB
Telegrams : Labgear, Cambridge
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Here’s a new generation of cassettes from
hilips, inventors of the original compact cassette.

With five types of cassette in the range, from
2rro to hi-fi Chromium, there’s one that matches
most any cassette machine you can name. From
expensive Hipsters to the most costly systems.

We live in a world of sound. Whatever your
ste, be it Punk Rock or Beethoven, these new
hilips Cassettes give you a true reflection

tuniversal Cassette for all-round
.Alow noise tape with balanced
put and response. Suitable for use
hmost machines.

A Cassette specially developed for
applications wnere high quality is
required. The 1ape formulation
guarantees high output and especially
tow distortion at iow and middle
frequencies

__\equipment use Philips new Cassettes.

For use with decks designed to give
optimum performance using a higher
bias tape SuperFerrol works well
with most modern machines,
particularly those made in Japan

It gives well balanced reproduction and ensuring good tape head contact.

PHILIPS

of the sound you want to hear. And they all have
Philips’ unique Floating Foil security to help puta
stop to jamming and looping.

Look out for the Philips Select-a-Cassette
chart in your local stockists. And ask for the free
leaflet. Remember, when you explore the whole
world of music, for the clearest sound from your

PHILIPS

Simply years ahead

For the most critical hi-fi fan.
combining the excellent fow-frequency
reproduction of high density tape with
the high frequency brilliance of
chromium tape.

Specially developed for hi-fi music.
with particularly quiet background
noise and brilliant high-frequency
reproduction. The chromium dioxide
coating gives a very smooth surface.

a higher output than normal Ferro.

Philips new Cassettes. For the whole world of sound.

WW — 116 FOR FURTHER DETAILS




YOUR COVIPLETE RANGE OF ELECTRONIC
HARDWARE....

BIMENCLOSURES

ALL METAL BIMCASES
(B Red, Grey or Orange 14swg
Aluminium removabie top
and bottom covers. 18 swg
black mild steel chassis with
fixing support brackets.

MINI DESK BIMCONSOLES
Orange, Blue, Black or
Grey ABS body in-
corporates 1.8mm pcb
guides, stand-off bosses
in base with 4 BIMFEET
supplied. 1mm Grey Aluminium
panel sits recessed with fixing screws

) MULTI PURPOSE BIMBOXES

Orange, Blue, Black or
Grey ABS with Tmm
Grey Aluminium
recessed front cover
held by screws into
integral brass bushes.

1.8mm pcb guides incorpora-

BIM 3000 ted and 4 BIMFEET supplied.

(250x167.5x68. 5mm}
£14.58

into integral brass bushes.
BIM 1005 (161 x 96 x 58mm} £2.18
BIM 1006 (215 x 130 x 75mm} £3.05

BiM 4003 (85x56x28.5mm)
BIM 4004 (111x71x41.5mm)
BIM 4005 (161x96x52.5mm)

£1.18
£1.62
£2.19

ALL METAL BIMCONSOLES
~_ All aluminium, 2 piece desk consoles with
~_either 159 or 30° sloping fronts, sit on
4 self-adhesive non-slip rubber feet
Ventilation slots in base and rear
panel for excellent cooling

Top Panel
Off White
Sand
Satin Black

Colour Code
A

8

LOW PROFILE BIMCONSOLES
b .

Orange, Blue, Black or
Grey ABS body has
ventilation slots as well
as 1.8mm pcb guides
and stand-off bosses in
base. Double angle
recessed front panel
with 4 fixing screws
into integral brass
bushes. 4 BIMFEET
supplied.

BIM 6005 (143 x 105 x 555 [315) mm)
BIM 6006 (143 x 170 x 55.5 [31.5] mm)
BIM 6007 (214 x 170 x 82.0 [31.5}mm)

15° Sloping Panel 30° Sloping Panel

BIM7151 (102x140x51[28] mm) BIM7301 (102x 140x76{28) mm)
BIM7152 (165x 140x51([28]) mm) BIM7302 (165x 140x76[28] mm)
BIM7153 (165x216x51[28] mm) BIM7303 (165x183x102[28) mm])
BIM7154 (165x211x76[33] mm) BIM 7304 (254x140x76[28] mm)
BIM7155 (254x211x76(33) mm) BIM7305 {254x183x102(28} mm)
BIM7156 (254x287x76(33} mm) BIM7306 (254x259x102 (28] mm)
BIM7157 (356x211x76{33] mm) BIM7307 (356x 183x102([28] mm)
BIM7158 (356x287x76(33] mm) BIM7308 (356x259x 102(28] mm)

£ 987
£10.86
£11.96
£12.93
£14.47
£15.46
£16.55
£17.43

£2.37
£3.08
£4.12

ABS & DIECAST BIMBOXES

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue,
Black or Grey. Diecast Aluminium in Grey Hammertone or Natural. All
boxes incorporate 1.8mm pcb guides, stand-off supports in base and have
close fitting flanged lids held by screws into integral brass bushes (ABS)
or tapped holes (Diecast)

ABS
N/A
BiM2002/12
BIM2003/13
BiM2004/ 14

EUROCARD BIMCONSOLES
Orange, Blue, Black or Grey ABS
body accepts full or 2 size
Eurocards, with bosses in the
base for direct fixing. 1.8mm
wide pcb guides incorporated
and 4 BIMFEET supplied. imm
Grey aluminium lid sits flush with body
top and heid by 4 screws into integral brass bushes.

2
<3 !

(50x60x3 1mm)

{100x50x25mm)
(112x62x31mm)
{120x65x40mm)
{150x80x50mm) BIM2005/15 £152 BIM5005/15 £2.84
{190x 110x60mm) B8IM2006/16 £2.37 BIM5006/16 £3.94

Also available in Grey Polystyrene with no slots and self-tapping screws
BIM 2007/17 {112x61x31mm) £1.00

Natural
TBA
£1.19
£1.46
£1.82
£2.28
£3.33

Hammertone
TBA
£1.46
£178
£2.24

Diecast
BIM5001/11
BIM5002/ 12
BIM5003/13
BIM5004/ 14

£0.96
£1.13
£1.35

BIM 8005 {169x127x70([45] mm)
BIM 8007 (to be announced shortly)

£4.12

BIMTOOLS

12 VOLT BIMDRILLS

2 small, powerful drills easily hand held or used with
lathe/stand adaptor. Integral on/off switch and 1
metre cable.

Mini BIMDRILL with 3 collets up to 2.4mm dia £ 8.10
Major BIMDRILL with 4 collets up to 3mm dia  £13.60

MAINS BIMDRILLS

Small, powerful 240V hand drill complete with 2
metres of cable and 2 pin DIN plug. Accepts alt
tools with 1mm, 2mm or .125"" dia. shanks. Drills

brass, steel, aluminium and pcb’s. Under 250g, off

load speed 7500 rpm. Orange ABS, high impact, fully

insulated body with spring return on/off switch £10.53 Accessory Kits 1 have appropriate drifls and collets as above plus 20

assorted tools. Mini Kit 1 — £15.12, Major Kit 1 — £19.44.
Accessory Kits 2 have appropriate drills, collets plus 40 tools and mains
12V dc adaptor. Mini Kit2 — £34.02, Major Kit 2 — £39.42.

Accessory Kits 3 as appropriate Kits 2 plus stand/lathe unit. Mini Kit
3 - £45.36, Major Kit 3 — £50.76.

Mains Accessory Kit 1 includes tmm, 2mm, .125" twist drills, 6 burrs
and 2.4mm collet £2.48

Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops,
burrs, grinding wheels and mounted points, Tmm, 2mm, 2.4mm and 125"
collets. Complete in transparent case measuring 230x 130x58mm £22.14

P
BIMIRONS

Type 30 General Purpose 27 watt iron
with long life, rapid change element,
screw on tip, staintess steel shaft and

clip on hook. Styled handle with neon.
£4.05

Type M3 Precision 17 watt iron, quick change
tip, long life element, styled handie with clip
£4.43

BIMDIPS

Rapidly inserts and withdraws any
4-18 pin, .3" pitch DIL package
without beding the legs. Adjust-
abie metal jaws for MOS type
devices grip the bottom of the
leg for minimum strain. Will

pick up IC's from a bench, a carrier or a

pcb. £13.77.

/ ~
# BIMPUMPS

2 all metal desoldering tools
provide high suction power
and have easily replaceable
screw in Teflon tips. Primed and
released by thumb operation
with in-built safety guard and
anti-recoil system.

" E
»

BIMSNIPS

Precision made side cutters,
spring action, ground steel fine
pointed blades for intricate
work . ll
A

5% long £3.34 on hook

/

<7\ BIMSTATION

Type PSU6 Soldering Iron Station complete with 6V, 6 Watt
miniature iron having stainiess steel shaft, quick change slide on
tip and long life element.

Station contains 240V/6V transformer, neon, coiled iron support

BIMPUMP Major (180mm long) and sponge iron tip cleaning pad.
£7

99
BIMPUMP Minor {150mm long) £6.80

New product available shortly




BIMENCLOSURES (Bimboxes, Bimconsoles and Bimcases )] BIMTOODLS (Bimirons, Bimdrills, Bimsnips, Bimpumps,
Bimdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS BIMBOARDS

BIVIDICATORS

ECONOMY QUALITY LED’s

- b @ Mixed bags of .125" and .2'* dia. lens in various colours

.125" dia. lens .2'" dia. lens 50 for £5.67, 100 for £10.00

FULL SPECIFICATION LED’s

125" or .2" with mounting clips and data
Red -~ £1.67/pack of 5, Green — £2.48/pack of 5, Yellow/Amber — £3.18/pack of 5

33 and 34 SERIES

34 e
S 77 @
—— \ . . o L.
y Front viewing (30° angle) LED indicators
4 J\ét

BIM 33 is nickel plated, uses 3.2mm dia LED and needs 6 5mm
33 dia. fixing hole.

_ ?/g:’ BIM 34 is chromium plated, uses 5mm dia. LED and needs
Q\\N\H@} 8mm dia. fixing hole.

N Red — £2.80/pack of 5, Green/Yellow — £3.24/pack of 5

AA AG AH

%_\ e E—
=D 7 3

Red, Amber, Clear or Opal lens £2/pack of 5, Green lens £3/pack of 5

Low Voltage equivalent of above with Red, Amber, Clear, Opal or Green Lens.
6V £054 each, 14V £0.58 each, 28V £0.65 each

State Voltage, lens style, colour and whether tags or flying leads.

D SERIES
} A B LES and Midget Flanged lampholder with 13mm dia. (A) and
18mm dia (B) lens. Solder tags. %" dia. hole fixing (lamps not

supplied) plus chrome bezel with A lens.
Red, Amber, Clear, Green, Opal £0.66 each

A SERIES

240V Neon with integral resistor..
held in 8mm hole by plastic bezel.

G SERIES

TI Midget Flanged lampholder. Lamps are available on request.

8mm fixing hole, solder tags. Front replaceable, 7.25mm dia.
Iens Red, Amber, Clear, Green, Opal £0. 43
05 SERIES

@ 240V Neon with integral resistor. Self retaining in 13mm hole,

Solder/.25" push on blades. 13mm dia. lens with 19mm dia. chrome bezel.
Red and Amber £0.61 each, Green £0.78 each.

M(B) MI(C} MP
. E = M & MP SERIES

Low voltage nickel plated brass
(M) and Polycarbonate (MP} indicators, 150mm leads, 6. 4mm fixing hole Red, Amber,
Ciear, Green, Opal

6.9mm dia. lens (M) 6V £0.65 each, 14V £0.68 each, 28V £0.79 each

7.5mm dia. lens (MP) 6V £0.55 each, 14V £0.59 each, 28V £0.68 each

BIM M LED SERIES

Nickel plated brass bodied LES indicator, 21Tmm wire
wrappable leads, 6. 5mm fixing hole, 2 styles, 6,8mm dia
lens.

Red £0.85 each, Green/Amber £1.34 each.

BIM LM & MM LED SERIES

Subminiature nylon bodied LED indicators with

12mm wire wrappable teads

LM & MM push fit into 4.75mm & 4mm holes
respectively. Each series has 4 lens styles in
Red £0.67, Green £0.83, Yellow £1,00 each.

A

MM __——i_ l [Lj E

Both lenses ‘D’ are square

L

23 26 56
BIM 23,26 & 56 LED SERIES
Black nylon bodied LED indicators. BiM 23 has 7mm
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Push
fit in 8mm hole. Red £0.58 each, Green/Yeliow £0.99 each.

BIMACCESSORIES

BIMDAPTORS

Allows pcb's to be

flat mounted sandwich =~

fashion in BIMBOXES,

BIMCONSOLES, and all

other enclosures having

1 5mm wide vertical guide slots. One plastic
BIMDAPTOR on each corner of pcb(s} enables
assembly to be simply slid into place. 54mm long,
10 slots on 5mm spacing and can be simply
snipped off to length.

Packs of 25 £1.08 per pack
BIMFEET 2.

11mm dia, 3mm high, grey rubber self adhesive
enclosure feet.

Packs of 24 £0.77 per pack

BIMBOARDS

COMPATIBLE
BIMBOARDS

Accept all sizes
(4-50 pin) of DIL IC
packages as well as
resistors, diodes,
capacitors and LEDs.
Integral Bus Strips
up each side for
power hnes and
Component Support
Bracket for holding
lamps, switches and
fuses etc. Available
as single or multiple
units, the latter mounted on 1.5mm thick
black aluminium back plate which stand on
non slip rubber feet and have 4 screw
terminals for incoming power.

BIMBOARD 1 has 550 sockets, multiple units
utilising 2, 3 and 4 BIMBOARDS incorporate
1100, 1650 and 2200 sockets, all on 2.5mm
(0.1”) matrix.

BIMBOARD 1 £ 883
BIMBOARD 2 £21.01
BIMBOARD 3 £29.84
BIMBOARD 4 £38.79

DESIGNER PROTOTYPING SYSTEM

1,2, 0or 3BIMBOARDS mounted on BIM 6007
BIMCONSOLE with Integral Power Supply

{(#5 to +15Vdc @ 100mA and fixed +5Vdc @ 1A)
Al O/P’s fully isolated. Short circuit and fast fold
back protection. Power rails brought out to cable
clamps that accept stripped wire or 4mm plug.

DESIGNER 1 £55.62
DESIGNER 2 £61.02
DESIGNER 3 £66.42

Al quoted prices are 1 off and.include Postage, Packing and VAT, Terms are strictly
cash with order unless you have authorised BOSS account. For individual data sheets
on all BOSS products send stamped, self addresssed envelope.

.. FROMV
2 Herne Hill Road, London SE24 0AU
Telephone: 01-737 2383

B D Telex: 919693 Answer Back ‘LITZEN G’

INDUSTRIAL MﬂlIlDINb'S lIMII[D Cables & Telegrams: ‘LITZEN LONDON SE24’




20 °

seen from the
 professional
angle

the 201is something
quite personal...

The M 201 Hypercardioid moving coil
microphone is designed for recording or
broadcasting. The M 201 offers excellent
$eparation characteristics in extreme
accousticai conditions.

Specifications:

Frequency Response: 40-18000 Hz.
Output Level at 1 kHz: 0,14 mV/y bar
‘e .56 dbm (0 dbm 2 1 mwW/10
dynes/cm2). EIA Sansitivity Rating:
-149 dbm. Hum Pickup Level:

‘5 4 V/5 b Tesla (60 Hz). Polar Pattern:
Hypercardioid. Output Impedance:
200 2. Load Impedance: > 1000 2.
Connections: M 201 N (C) = Cannon
XL R-3-50 T or Switchcraft: 2+3 =

200 2,, 1 = ground. M 201 N = 3-pin
DIN plug T 3262: 1+3 =200 Q .

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

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

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

Tel:Haywards Heath 51003
WW—034 FOR FURTHER DETAILS

WIRELESS WORLD, NOVEMBER 1978

Europe’s most popular bench power supply range.
Well over 40,000 in use. Nine models to choose
from. (Most with NATO stock numbers).

Get the details from: (0) Fulnell

FARNELL INSTRUMENTS LIMITED - WETHERBY - WEST YORKSHIRE LS22 4DH

TEL. 0937 63541 - TELEX 557294 FARIST G - LONDON OFFICE TEL. 01-864 7433
WW—095 FOR FURTHER DETAILS

ELECTRONIC
INDUSTRIAL THERMOMETER
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‘ reRMomETER *

THE MODERN WAY TO MEASURE TEMPERATURE
A Thermometer designed to operate as an Electronic Test Meter. Will
measure temperature of Air, Metals, Liquids, Machinery. etc., etc.
Just plug-in the Probe. and read the temperature on the large oper
scale meter. Supplied with carrying case, Probe and internal 1%2
volt standard size battery. L
,Mode! “Mini-Z 1" measures from—40° C to + 70° C. Price £30.00.
-Model “Mini-Z 2"’ measures from—5° Cto + 105° C  Price £30.00
Model **Mini-Z Hi” measures from + 100° G to 500° C £33.00
(VAT 8% EXTRA}
Write for further details to

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

- w—it
WW—047 FOR FURTHER DETAILS
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Made to Measure

Resistance. Capacitance. Inductance.

BYO ..o @& ..
Automatic Digital Bridge kHz 0.1% |20 - 8 & @ o —

B224 |
Wide-range Audio Bridge 15692Hz | @ - e== cO
(200Hz-20kHz external) -,

B331
Self-balancing 0.01% Precision Bridge

B642
Autobalance Universal Bridge 0.1%

1 o g WAYRE REuR

'»L Wayne Kerr

WW—076 FOR FURTHER DETAILS

Whether you check components
at Goods Inwards, during pro-
duction or on Final Test, Wayne
Kerr has the bridge you need.
For fast measurements of com-
ponents, or for continuous
monitoring of changing values,
you can select the ideal instru-
ment from our comprehensive
range. Take, for instance, the
new B424 component meter;
a simple-to-operate, low-cost
meter which features a floating
decimal point and fully auto-
matic adjustment of test signal
level and frequency—thus
avoiding the need for resetting
with.each type of measurement.

All models—AF, RF and VHF—
have a wide measurement
range and are easy to use. Many
have automatic readout and
automatic lead compensation;
most will measure components
in situ. C

Only part of our range is
illustrated. Send in the coupon
for further information.

WAYNE K
CATALOG

SEND FOR %

Name _
Positions ___ _ ___ _

Company —_ _ _

Address _ _

Telephone .
ww 11/78

S T /) Wimot Breeden
Tob B/ Electronics Limited

T 1442 Bath Road,
3 °;.f7 Slough,
7/ Berkshire SL1 6BB
¥, England
Tel: Burnham 62511, ]
Telex: 847297
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=the KGM Maxitron

B Low price — high specification
B View up to 30 metres standard model — 100 metres special model
B Clear easy-to-read 12cm characters
B Easy to install — easy to maintain
B Choice of two styles
7 segment — BCD TTL Compatible input
—unique KGM 8 segment with easy to read 4 and decimal input
B Long lamp life
Use the Reader Enquiry Service or contact KGM now for full details and
competitive prices.

WIRELESS WORLD, NOVEMBER 1978

ELECTRONICS
LIMITED

s

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

Kb Huce
londoacke CLEAW

BY USING A

DIACROM
SPATULA

Manutactured in France
British Patents applied for

No other cleaner has all these advantages:—
1. Only 100% pure. natural diamond g;alns are utilised.

2. Blades are treated with hard chrome to reinforce the setting of the diamond grains. to
obviate loosening or breakaway during use. This process also prevents clogging of the
diamonded surface by residues resulting from use

3. All diamonded blades are rectified to ensure an absolutely smooth surface by eliminating
diamond grains which may rise above the surface. This eliminates all excessive
scratching during use.

4. All diamond grains are rigidly calibrated to ensure a perfectly uniform grain size of either
200. 300 or 400

§. The chrome gives a very weak co-efficient of friction and the rigidity of the nylon handle is
calculated to permit proper utilisation and yet pliant enough to avoid undue pressures on
highly delicate relays.

@ Grain size 200. thickness 55/100 mm., both faces diamonded. For quick cleaning of industrial
relays and switching equipment, etc

® Grain size 300, thickness 55/100mm.. both faces diamonded. For smalier equipments. like
telephone relays. computer relays. etc

@ Grain size 400, thickness 25/100 mm.. one face diamonded. For sensitive relays and tiny
contacts. Two close contacts facing each other can be individually cleaned. because only one
face of the spatula is abrasive.

Sole Distributors for the United Kingdom
SPECIAL PRODUCTS (DISTRIBUTORS) LTD
81 Piccadilly, London W1V OHL. Phone: 01-629 9556

As supplied to the M.O.D, UK.AEA, CEGB. Brm:h Rail and other Public Authorities;
also major industrial and electronic users t g the United Kingdom.

WW—117 FOR FURTHER DETAILS

RING
O703 618525

For the tools
for the job..

Electronic Pliers
Mains PCB Drill
IC Insertion Tools
Nutsert and Rivet Kits
CMOS Logic Probes
Assembly Stands
and many other

lines in the new
Autumn ‘78 Catalogue.
Get on the Verospeed
hotline, contact

VEROSPEED

Barton Park Industrial Estate,
Eastleigh, Hampshire SO5 5RR
Tel: (0703) 618525

WW — 070 FOR FURTHER DETAILS
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Understanding Digital Electronics
New teach-yourself courses

Design of Digital Systems 1s written for the engineer seeking to learn
more about digital electronics Its six volumes — each A4 size — are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetc circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal. hexadecimaland binary number systems conversion
between number systems, representation of negative numbers,
complementary systems, binary multuphication and division

Book 2 OR and AND functions, logic gates NOT, exlusive OR
NAND, NOR and exclusive-NOR functions, multiple input gates. truth
tables, De Morgans Laws. canonical forms. logic conventions,
Karnaugh mapping. three-state and wi-ed iogic

Book 3 Half adders and tuli adders, subtractors, serial and parallel
adders, processors and arithmetic logic units (ALUs), multiplication
and division systems

Book 4 Flip tlops. shift registers. asynchronous and synchronous
counters: ring. Johnson and exclusive-OR feedback counters, random
access memories (RAMs) and read only memories (ROMs).

Book 5 Structure of calculators; keyboard encoding. decoding display
data; register systems, control unit. program ROM, address decoding.
instruction sets, instruction decoding, control program structure
Book 6 Central processing unit (CPU). memory organisation,
character representation, program storage. address modes, input/
output systems; program interrupts, interrupt priorties, programming,
assemblers. computers, executive programs. operating systems and
time sharing

Digital Computer Logic and Electronics 1s designed for the

beginner No mathematical knowledge other than simple arithmetic 1s
assumed. though the student should have an aptitude for logical
thought It consists of four volumes — each A4 size — and serves as an
introduction to the subject of digial electionics Everyone can learn
tfrom it — designer executive scentist student engineer

Contents include Binary octal and decimal number systems
conversion between number systems AND OR NOR and NAND
gates and inverters Boolean algebra and truth tables. De Morgans
Laws design of logic circuits using NOR gates R-S and J-K thp flops
binary counters shitt registers and half adders

CAMBRIDGE LEARNING ENTERPRISES, UNIT 32 RIVERMILL SITE,
FREEPOST, ST. {VES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND
TELEPHONE: ST. IVES (0480) 67446
PROPRIETORS: DAYRIDGE LTU REG. OFFICE: RIVERMILL LODGE. ST. IVES
REGD. IN ENGLAND No. 1328762

In the years ahead the products of digital electronics technology will play
an.important partin your life. Calcuiators and digital watches are already
commonplace. Tomorrow a digital disptay could show your vehicle
speed and petrol consumption; you could be calling people by enterm@
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electromics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by seif-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piece
of information before proceeding.

After compieting these courses you will have broadened your career

prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

£8.10

The six volumes of Design of

[A)lg:all‘ S:stems::ost on:y: + 90p post
nd the four volumes o 3 g
Digital Computer Logic and £4_60 & packing
Electronics cost only: Y

ost
But if you buy both courses, p
the total cost is only: £I 2-00 & packing

Price includes surface mail anywhere in the world — Airmail extra.

Flow Charts & Algorithms

HELP YOU PRESENT

safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions

THE ALGORiTHM WRITER'S GUIDE explains how
to define the questions, put them in the best order
and draw the flow chart, with numerous examples
shown. All that students require 1s an aptitude for
logical thought. Size A5, 130 pages. This book is a
MUST for those with things to say

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra

£2.95

GUARANTEE
If you are not entirely satisified your money will be refunded

N S e S G S SR I SR SIS S S Gmme e el

I_Cambndge Learning Enterprises, Unit 32 Rivermill Site,
Freepost, St. Ives, Huntingdon, Cambs. PE17 4BR

I England’
Piease send me the following books
l ...... sets Digital Computer Logic & Electronics @ £5.50. p&p
l included .
...... sets Design of Digital Systems @ £9.00, p&p included
l ...... Combined sets @ £13.00, p&p included
l ...... The Algorithm Writer's Guide @ £3.40. p&p included

Address

l | enclose a ‘chegue, PO payable to Cambndge Learning Enter-
I prises for t.
Please charge my "Access- Barclaycard Visa Eurocard

Mastercharge/ Interbank account number

Signature ‘deleted as appropriate
Telephone orders from credit card holders accepted on 0480-

67446 (ansafone) Overseas customers shoulid send a bank draft in
-WW32

g sterhng drawn on a London Bank

23
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VIDEO or AUDIO

BULK ERASURE

LR71 LR70
MAX REEL SIZE 114 MAX REEL SIZE 81"
VIDEO AND AUDIO AUDIO ONLY

LR70/71 bulk tape erasers are simple to operate and will erase
cassettes, cartridges and reels of tape up to a maximum reel
size of 114" and tape width of 1”, quickly and efficiently.

LR70/71 bulk erasers are currently used in Broadcast Companies
Recording Studios, Government Departments, Educational Establish-
ments and the Computer Industry

Quality equipment moderately priced

LEEVERS-RICH

LEEVERS-RICH EQUIPMENT LIMITED
319 Trunity Road, Wandsworth
London SW18 1YQ
01 874-9054 Telex 923455
WW —016 FOR FURTHER DETAILS

~

[ HARMSWORTH
070-681 2601

WESTCODE
SEMICONDUCTORS

Westcode low, medium and high Power Diodes,\
Rectifiers, Hyregs, Potted Bridges, Triacs,
Thyristors, Transistors and complete Rectifier
Stack Assembilies.

Express delivery by our own transport and Securicor.
HARMSWORTH, TOWNLEY & CO. LTD.

Todmorden, Lancs. OL14 5JY England.
Phone 070-681 2601 & 070-681 5246 /

.
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the indispensab

THRULINE"WATTMETER

0.45-2300 MHz / 0.1-10,000 watts

The Standard of the Industry
What more need we say. ..

Exclusive UK representative

aspen electronics limited

2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 SUW
TELEPHONE: 01-868 1188 — TELEX 8812727

WW-—058 FOR FURTHER DETAILS

‘Overall Dimension Case Case Chrome
Type Width HEIgh! Depth no vents | with vents |eg
| ——
21 61" 41" — 5.35 1.10
22 8V’ £ — 5.80 1.10
23 10%" gle — 7.00 1.20
24 122" 74 — 7.656 1.20
244 6% 41l 510 570 | 1.20
258 6%" 64" 5.45 6.05 1.20
26A 83"’ 5% . 6% 7.15 7.75 1.20
268 8% 5% 8% 7.50 8.10 1.20
27A 12%" 7" 52" 7.85 8.55 1.20
278 12%" 7" 8" 8.50 9.20 1.20
28A 14" 10%" 62" 9.25 9.95 —
288 14" 10%" 8%} 10.10 .10.80 —
29A 10" 4" 6" 6.50 7.10 1.20
298 10" 4" 8" 6.85 7.45 1.20
30A 12" 5" 6" 7.10 7.80 1.20
308 12 5 8" 7.40 8.10 1.20
31A 14" 6" 6 7.70 8.40 1.20
318 14" 6 . 8" 8.10 8.80 1.20
61 15%" 7% 9" - 11.75 —
62 17%" 8!’ 92" — 13.60 —
63 16%" 91" 9"’ - 13.60 —
64 15" 7R 120" — 13.60 —
85 17%" 8w 12Wn" — 15.50 —
(1] 16%" an'' 12n" — | 1650 | —
Postage & VAT extra
INSTANT TRUNKING SYSTEM!

Ready to use. Internal wiring suitable for 30 amp

TR6 — 6 sockets switched . .. ... .. .. .. £21.50
TR9 — 9 sockets switched . ... ... ..... £25.50
P&P £1.85 +VAT

J E S AUDIO INSTRUMENTATION

lllustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for
relative measurements.
50 calibrated ranges
£70.00.

Si452 ... ... ... £56.00 Si453 .. ... ... ... £70.00
Distortion Measuring Unit Low distortion Oscillator, Sine
15 Hz — 20 KHz — .01%’ — Square — RIAA

PRICES plus VAT

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

PORTABLE POWER DISTRIBUTION
FOR INSTANT MAINS!

NEW! 10 sockets switched
in sloping box

A ) 5 g0

{ E »

Type 13A/10SW £27.50. P&P £1.85 + VAT

ICOMPLETE WITH 6FT CABLE AND 13
AMP FUSED PLUG

4 sockets 13A . ... ... ... £12.15
6 sockets 13A . ... .. ... £14.30
4 sockets 13A switched ... £13.75
6 sockets 13A switched ... £15.95

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS & PLUG
Send for details of complete range + postage 85p each+8% V.A T
OLSON ELECTRONICS LTD., FACTORY NO. 8,5-7 LONG ST., LONDON E2 8HJ
TEL:01-739 2343

WW—006 FOR FURTHER DETAILS

carbon film RESISTORS

JHHH:

AERO SERVICES LTD.

'42-44A-46 Westbourne Grove
London W2 5SF
Tel. 01-727 5641 Telex 261306

Z:1'

WW—017 FOR FURTHER DETAILS
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Save £20 on this
award-winning pocket
digital thermometer

Comark specialise in the measurement of
temperature.

Pleasesend . . . . . . 3001 digital thermo-
meter(s) complete with batteries, PVC case
and probe, at £117 each (including VAT and
£1.50 p&p).

Pleasesend . . . . .. 3002 digital thermo-
meter(s) complete with batteries, PVC case
and probe, at £145 each (including VAT and
£1.50 p&p).

| enclose cheque for £ ... . . . .
OR please charge my Access/Barclaycard
A/cNo .. .. .. ..

All instruments are covered by a 12 months

guarantee. | understand that if | am not fully
| satisfied, | can return the goods undamaged
within 14 days for a full cash refund.

This superbly styled highly accurate instru-
ment is offered to Wireless World readers at
a genuine £20 off the manufacturer’s list
price.

Wherever you want temperature read the
Comark 3001 will read it. From —50°C right
up to +1000°C, with a resolution of 0. 5°C It
gives flash or continuous readout from the
large green fluorescent display and fits
snugly in your hand.

There are no inaccurate readings due to bat-
teries running low. A built-in check circuit
illuminates all decimal points if the power is
too weak to provide the correct accuracy.
Then there's the 3002: built to the same high
standards but with a resolution of 0.1°C for
applications that need that extra sensitivity.
Both models are ideal for measuring the
temperature of almost any liquid, solid or
gas and each instrument comes complete
with multi-function probes, attractive PVC
case and batteries, so you can use it the
moment it arrives.

Take your pick. Choose whichever you
prefer. Complete and post the order cou-
pon now and you will see how simple
temperature measurement can be.

For further details call 09062 71911, or use
reader enquiry number.

Address
Signature
Telephone No

No stamp required. Simply address to:

"AJuo puejurew Y 01 sahddy

Comark Electronics Limited,
Freepost, Rustington,
West Sussex, BN16 1BR.

8161 151€ 930 1UN PljEA J8LO

Comark

Registered in England No. 707422 VAT No. 192 6556 34

WW-093 FOR FURTHER DETAILS
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BONA FIDE UK TRADERS ONLY!

A Fastand
Easy Profit
Message

from
Lektrokit

For hobbyists and home project constructors,
Lektrokit have put together the most comprehensive
range of breadboarding and testing devices on earth.
For you, Lektrokit have display racks, window
stickers and catalogues to help you sell the entire range- faster and easier.

For you, too, Lektrokit will be advertising to hobbyists and home project construct-
ors continuously - telling them about the Lektrokit products that you supply.

If, of course, you have the stocks. And that’s up to you.

Launch dates for Lektrokit’s exciting new range are November 21-25~ at
BREADBOARD 1978 - but you can get in on it NOW! Just use the coupon.

letes the circuit !

LEKTROKIT To Lektrokit Ltd., Sutton industrial Park, Earley, I
Reading, Berks RG6 1AZ. Telephone 0734 669116, I

| am a bona fide UK trader. Please send full information about faster and easier profit by Lektrokit. I

I Name o Address I

l Tel. I

Wwi1
---------------------------J
WW—032 FOR FURTHER DETAILS

Faster and Easier - — -
| WﬂhiiA ® pROOUCTS
| f

;,nuf ! /

"'M 1“.9

AP PRODUCTS INCORPORATED

(¥ [RADFORD] CHRONASUNG electronics

56 FORTIS GREEN ROAD, MUSWELL HiLL N10 3HN

AUDIO MEASURING
INSTRUMENTS OUR LATEST

Oscillators
LDO3. Low Distortion Oscillator . . ... ...... £300.00 40
LDO3B. Low Distortion Osciliator, balanced output . . . CATALOG U E p

................................ £400.00 CONTAINS FREE INC P.&P,
o M s 45 pence WORTH

istortion Measuring Sets

DMS3. Distortion Measuring Set, manuali nuiling€£250.00 OF VOUCHERS
DMS4. Distortion Measuring Set, auto-nulling . £350.00 CONTAINS MICROPROCESSORS + BOARDS

MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC

Vol . o
HgJTeAt:;?O Microvoltmeter, average respondmg£ . s U PE R SAV E R s
175.00 2 —=

HSV2. Audio Microvoltmeter, true r.m.s. reading£225.00 ALL FULL SPEC DEVICES

Noisematers ( hometers)’ - TEXAS TIMER RED LED
oisemeters (psophometers

ANM1. Audio Noisemeter and Microvoltmeter, average 74] 555 Tll_zog
resgonding ....................... £200.00 5 for 4 for (INC CLIP)

ANM2. Audio Noisemeter and Microvoltmeter, true r.m.s. 10 for
(AAING .« o v o oo £250.00 £1.00 £1.00

ANM3. Audio Noisemeter and Microvoltmeter, true r.m.s. £I .00
and quasi-peak respondlng ............ £300.00 VAT INCLUSIVE PRICE + 25p P.&P

Descriptivé leaflets available on request. 2 A4 IC BO 0 KLET
RADFORD LABORATORY INSTRUMENTS LTD. SUPPLIED FREE WITH ORDERS OF ANY ICs WORTH

4 High Street, Nailsea, Bristol BS19 1BW £5.00 OR MORE. CONTAINS CIRCUITS, PIN CON-

Tel. 02755-6637 NECTIONS AND DATA (35p + SAE IF SOLD ALONE).




How...Why...When

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

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

In such ipstances a positive
need for communications

Callstore, from RacalThermionic, answers all the questions.

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

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

WW—024 FOR FURTHER DETAILS

For details write to:

Racal-Thermionic Limited
Hardley Industrial Estate
Hythe, Southampton,

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

RACAL]

.......

oWt



30

WIRELESS WORLD, NOVEMBER 1978

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

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

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

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

NEC SP 110 Communication Speaker with Electronical Digital

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

Colour of CQ line brown military sand-touch.

* Dealer inquiries welcome

* ASK ABOUT OUR UP TO 120 DAYS FINANCING FACILITIES

* ASK FOR OUR COLOUR CATALOGUE against payment of
SFR 16 — or any other equivalent currency.

* Shipments to EVERYWHERE

Sole distributor in Europe:

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

WW—044 FOR FURTHER DETAILS

DOAM

SEE THE
DORA CHIME KITS IN THE
NEW DORAM HOBBIES
CATALOGUE. —

Doram Electronics Ltd
PO Box TR8. Leeds LS12 2UF

Please send my FREE Hobbies Catalogue. AVAILABLE NOW

I I enclose 25pcontributiontop. & p |
I Name. . . . - L DR I
I Address. . . A I
| nm m Doram Electronics Ltd |
I PO Box TR8, Leeds LS12 2UF l
\ Overseas customers (except for N. Ireland)-60p ’
\ including despatch by Air (or all-up post). wWw8s
B e e S S

The SESCOM
“MI-Series” Audio
Transformers are specifi-
cally designed for broadcast
and recording applications.

features

1 Lowdistortion < 2% @ 30 Hz
2 Broad frequency response * 1 db 20-20KHz
3 Electro-static shielding
4. Six power levels. --40, 30, ~10. +4. +18 and + 30 dBm
5. Various primary and secondary impedances
6. Double and single mu-metal shields
7. Bath shielded and open versions

Piug-tn Wire Leads Plug-In

SESCOM, INC.

P.0. Box 590,

12931 Budlong Ave.

Gardena, CA 90247 U.S A,
{213) 770-3510, (800) 421-1828
TWX (910) 346-7023

SEND FOR YOUR FREE COPY
OF OUR NEW CATALOG

We also manutacture

direct boxes, Mic-splitters,

snakes and audio moduies

Quality
Engineered
Sound
Products

WW-—019 FOR FURTHER DETAILS
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PA GROUP & WILMSLOW SPEAKER
DISCO UNITS AUDIO . KITS
KITSFOR MAGAZINE DESIGNS etc
Audax HD12.9 D25 £7.50 | Tannoy HPD 315A £102.95 Kits include drive units, crossovers. Prices per pair. Carriage £2.50
Audax HD13 D34H £12.50 Tannoy HPD 385A £119.95 BAF /Long fibre wool, etc. for pair of
Audax HD20 B25H4 £14.65 Baker Group 25 £13.00 speakers. Dalesford System 1 £52.90
Audax HD20 B25J4 £12.25 Baker Group 35 . £14.50 Carriage £3.50 Dalesford System 2 £55.75
Audax HD11 P25EBC £7.25 Baker Group 50/ 12 £21.00 Dalesford System 3 £101.75
Baker Superb . £22.50 | Baker Group 50/15 £33.00 | Practical Hifi & Audio PRO9-TL Dalesford System 4 £108.00
Castle 8RS /DD £12.35 | Celestion G12M £13.50 (Rogers) £118.00 | Dalesford System § £139.00
Chartwell CE205 8  bass, matched Celestion G12H £17.95 | Felt panels for PRO9-TL Dalesford System 6 £93.00
pairs only pairs 59.90 | Celestion G18C £41.95 £5.50 + £1.50 p&p Eagle SK210 £15.00
Coles 4001 £6.25 Celestion G12/75 Hifi Answers Monitor (Rogers) Eagle SK215 £29.00
Coles _3000 £6.25 (alum. dome) £22.50 _ £129.00 Eagle SK320 £37.00
Celestion HF 1 300 i £8.25 Celestion G12/75 {d/cone) £24.50 Hifi News State of the Art Eagle SK325 £67.00
(lgellestfmr:j Fli)F120000 gggg Celestion G12M /50 (Atkinson) £161.00 Eagle SK335 £91.00
alesfor tweeter . (cambric edge) £16.95 I . Goodmans DIN20 £31.50
Dalesford D20/106 4 £10.95 | celestion G1 5,9100 Popular Hifi Mini Monitor Goodmans Mezzo Twinkit ~ £51.95
Dalesford D30/110 5‘ £10.95 {@lum dome) £32.50 (Colioms) £63.00 — -
Dalesford D50/153 6% £11.95 | Celestion MH1000 £13.50 | Popular Hifi Round Sound (Stephens) | [y ) £119.95
ga:eszorg 838/5(5)8 A £11.95 | Celestion Powercel 12 /100 £45.95 including complete Cab'“e‘E“é‘s 00 (carr €5)
alesfor / - Celestion Powercell 15 /100 £48.95 . . :
Oote 3100 31012 £34.95 | Celeston Powercell 15 /125 £51.95 Popular Hifi (Jordan) £91.00 | [owiher FMO Mikn i:gg-gg
ecca London - 7"“ . . . . -
Decca CO/1000/8 £8.95 Fane Pop 40 £10.95 | Practical Hifi & Audio Monitor Peertess 1060 £71.95
Fane Pop 50H £12.50 (Giles) £119.00
Decca DK30 £27.50 : L . Peerless 1070 £122.00
EM.I type 350 4 ohm £9.25 Fane Pop 75 £16.95 | Practical Hifi & Audio Triangle . Peerless 1120 £139.00
" ; Fane Pop 65 £19.95 (Giles) £86.00 .
EMI 14A/77014 x9 £16.95 o Peerless 2050 £49.95
, Fane Pop 80 £21.95 | Pracucal Hifi & Audio BSC3
EMIi 8 x5 d/c10watt £3.95 Peerless 2060 £65.95
Fane Pop 100 £35.95 (Rogers) R £60.00 : 9
1sophon KK10/8 £8.25 AR : .
Isophon KK8/8 £7.50 Fane J44 horn £6.50 | Pracucal Hifi Mini Triangle Radford Studio 90 £154.00
Jordan Watts Module £17.95 Fane J104 horn £13.75 (Giles) £99.00 Radford Monitor 270 £208.00
Jordan 50mm Unit £22.50 Fane J73 horn £9.75 N Radford Studio 270 £275.00
Jordan CB Crossover £22.50 Fane Guitar 80L £19.75 | Hifi News Tabor {Jones) £59.75 Radford Studio 360 £390.00
. Fane Guitar 80B £19.95 | Hifi News Tabor {with H4 RamKit 50 (makes Ram 100) £69.95
KEF 127 £8.50 ( )
KEFB110 £10.95 Fane Disco 80 £21.50 bass units) £65.00 ‘Richard Allan Twin
KEF 8200 £11.95 | FanePABO £19.50 Assembly £33.00
KEE 8139 £24'95 Fane Bass 85 £29.95 | Wireless World T L. /KEF Richard Altan Triple 8 £51.00
KEF DN13 64'95 Fane Crescendo 12A £42.95 (Bailey) . £112.00 Richard-Allan Triple 12 £62.00
. . Fane Crescendo 12B £44.95 | Wireless World T.L. /Radford Richard Allan,Super Triple  £73.00
KEF DN 12 £7.25
KEF DN22 pair  £36.00 Fane Crescendo 15/100 . £54.95 (Bailey) £154.00 Richard Allan RA8 £46.50
. Fane Crescendo 15/125 £64.95 Richard Allan RAB2 £74.00
Lowther PM6 £49.95 F ¢ d .
Lowther PM6 MK £52.00 | fane Crescendo 18 £75.95 SMART BADGES FREE WITH ALL Richard Allan RAB2L £79°95
Lowther PM 7 £86.50 | Fane 2eB i Mo, ££2~§g ABOVE KITS [T0 GIVE THAT Seas Mini £17.90
Peerless DT1OHFC £9.75 - PROFESSIONAL TOUCH TG DIY Seas 203 £35.50
Peeriess KO10DT £8.95 Goodmans 8PA £4.25 SPEAKERS)) Seas 302 £43.90
Peerless KO4OMRF £11.75 Goodmans 12P £19.75 Seas 303 £73.90
Radford BD25 |l £26.95 Goodmans 12PD £22.50 Sl © - ; . Seas 503 £119.90
Radford MD9 £14.50 | Goodmans 12PG £21.25 | °°" 3 U SRS o GRS
Radford MD6 £17.95 Goodmans 18P £45.50 | construction details of any of above pWhagfedale Qenlon 2Xp £26.95
Radford FN8/FN831 £19.95 Good 50 . designs. Wharfedale Linton 3XP £41.95
adfor o oodmans 50HX £20.50 Wharfedale Glendale 3XP  £56.95
Richard Allan CG8T £9.95 - M
Richard Allan CG12T Super £22.45 | McKenzie C1280 £22.95 > . . g
Richard Allan HP8B £15.50 McKenzie GP15 £32.95 CARRIAGE & INSURANCE verything in st?ck or thew
Richard Allan LPBB £10.35 McKenzieClls £32.95 Tweeters/Crossovers  40p each ng':ake: constfr_l:]ctor. I. foam
Richard Allan HP 128 £25.25 | McKenzie CG15 Bass £55.95 | § Speakers up to 10 75p each L, g D o ‘
Richard Allan DT20 £7.25 | Mororola Piezo Horn £8.50 Speakers 12 £1.25 each ;L::rc:;/ser:m elt panels, com
Richard Allan DT30 £7.45 | Richard Allan HD8T £14.50 Speakers 15 £2.00 each { ;
Seas HO86 £8.75 | Richard Allan HD10T £15.75 Speakers 18 £2.95 each (LS?;?]Z Sﬁ'gg"?n“ 2:3?,'1'": ff‘;?”f:bnc
Shackman Electrostatic C /W polar Richard Allan HD12T £20.95 Speaker Kits £2.50 pair samples) e
network & X/0 pair £112.00 | Richard Allan HD15 £36.95 Mag. design kits £3.50 parr (Prices correct at 1/ 10/ 78)
Tannoy HPD 295A £91.50 | Richard Allan HD15T £37.95
Send 15p stamp for free 38 page| | (2
atalo ‘Choosi Speaker’
OPwimsiow | LS2alogue Thoosing 3 SPEEr AUDI
Tne firmfor HieFi | O Wimslow 26218 \\ The fimn for Speskers
1nm w I-F1:wWiim w
5SwanStreet, . A e ' Swan Works, Bank Square,
Wilmslow,| Cheshire. @ Lightning service on telephoned credit card orders ! | Wilmslow, Cheshire.
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THE EXPANDABLE GENERAL - PURPOSE MICROCOMPUTER

THE RESEARCH MACHINES 380Z — A UNIQUE TOOL FOR RESEARCH AND EDUCATION

Microcomputers are extremely good value. The outright purchase price of a
3802 installation with dual mini floppy disk drives, digital 1/0 and a real-time
clock. is about the same as the annual maintenance cost of a typical laboratory
minicomputer. It is worth thinking about!

The RESEARCH MACHINES 380Z is an excellent microcomputer for on-line
data logging and control. In university departments in general. it is also a very
attractive alternative to a central mainframe. Having your own 3802 means an
end to fighting the central operating system. immediate feedback of program
bugs, no more queueing and a virtually unlimited computing budget. You can
program in interactive BASIC or run very large programs using our unigue Text
Editor witha 380Z FORTRAN Compiler. If you already have a minicomputer, you
can use your 3807 with a floppy disk system for data capture

What about Schools and Coileges? You can purchase a 380Z for your Computer
Science or Computer Studies department at about the same cost as a terminal. A
380Z has a performance equal to many minicomputers and is ideal for teaching
BASIC and Cesil. For A-Level machine language instruction, the 380Z has the
best software front panel of any computer. This enables a teacher to single-step
through programs and observe the effects on registers and memory, using a
single keystroke

WHAT OTHER FEATURES SET
THE 380Z APART?

The 380Z with its professional keyboard i1s robust. hardwearing equipment that
will endure continual handling for years !t has an integral VDU interface — just
plug a black and white television into the system in order to provide a display unit

you do not need to buy a separate terminal. The character set inciudes upper
and lower case characters and low resolution graphics Textand graphics can be
mixed anywhere on the screen

380Z/16K svsem £965 00

The 3802Z also has an integral cassette interface, software and hardware, which
uses named cassette files for both program and data storage. This means that itis
easy 1o store more than one program per cassette

Owners of 3 380Z microcomputer can upgrade their system to include floppy
(standard or mini) disk storage and take full advantage of a unique occurence in
the history of computing — the CP /m™ industry standard disk operating
system. The 380Z uses an 8080 family microprocessor — the Z80 — and this
has enabled us to use CP/M. This means that the 380Z user has access to a
growing body of CP/M based software, supplied from many independent

. sources

380Z mini floppy disk systems are available with the drives mounted in the
computer case itself, presenting a compact and tidy installation. The FDS-2
Standard floppy disk system uses double-sided disk drives. providing 1
Megabyte of on-line storage.

Versions of BASIC are available with the 380Z which automatically provide
coptrolled cassette data files, allow programs to be loaded from paper tape. mark
sense card readers or from a mainframe. A disk BASIC is also available with serial
and random access to disk files. Most BASICs are available in erasable ROM
which will allow for periodic updating

If you already have a teletype, the 380Z can use this for hard copy or for paper
tape input. Alternatively, you can purchase a low cost 380Z compatible printer
tor under £300. or choose from a range of higher performance printers

‘Trademark, Digital Research

§8(G]LZE/32K COMPLETE WITH
oisksvstemmos1 £1787.00

3802 Computer Systems are distributed by RESEARCH MACHINES, P.O. Box 75. Chapel Street, Oxford. Telephone: OXFORD (0865) 49791.
Plaase send for the 3802 Information Leaflet. Prices do not include VAT @ 8% or Carriage.

WW — 107 FOR FURTHER DETAILS
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- Were getting [170E]

‘togive you a
hetter SaEE

We’ve opened a Sales and
Customer Service Centre
in London. And our new

factory is fully operational.

Southwest Technical
Products provide arange
of superb computer
systems with technical
backing second to none.

Systems

To suit all types of user - OEM, process
control, data handling, small business
systems, and all accounting functions.

Software

Low cost packages for word
processing, selective mailing,
progress control and invoicing. Our
Software Development Unit available
to prepare programmes to customer
specification.

Training

Inexpensive courses (at Dover Street):

BASIC - programming for the
businessman; microcomputers in
EDUCATION; WORD PROCESSING
made easy; SOFTWARE
DEVELOPMENT- make your
microprocessor work.

Maintenance
Comprehensive national service by
Computer Field Maintenance Ltd.

Sales Office: 38 Dover Street, London W1.
Tel: 01-491 7507 Telex: 268913.
Factory: 12 Tresham Road, Orton Southgate, Peterborough.
~ Tel: 0733-234433 Telex: 32600.

the symbol of reliability

WW—109 FOR FURTHER DETAILS
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New from AMCRON
Real Time Analyser RTA2

F e

The Amcron RTA2 Real Time Analyser is designed as much foruse as a
production tool as it is for on-site audio analysis of theatres, and
recording studios. A flight case is available.

5" CRT Display

Internal Pink Noise Source

Y3 or 1 octave Display
Frequency range 20 - 20kHz
Outputs for X-Y Recorders
Compatible with any microphone
Price £1,960 ex. VAT

* %ot % %t %

POWER AMPLIFIER D75

S

The AMCRON D75 power amplifier replaces the previous model D60.
Employing completely new type circuitry it offers also many new
features but without any increase in the price.

* New Amcron IOC comparator.
* Balanced XLR input connectors.
* Signal Presence indicators.

* Separate Signal/chassis earth.

* 45 watts into 8 ohms per channel.
* Price £230 ex. VAT. .

Other AMCRON products include:
DC300A amplifier 500 watts/chan. .. ... ........... . £550
D150A amplifier 200 watts/chan. ... ..... .. .. ...... £350
VFX2A Electronic Variable Filter .. ... ..... ... .. ... .. £270
EQ2 Equaliser ... .. ... £599
IC150A Pre-amplifier ... ... ... . .. ... ... ... ... . £260
IMA Intermodulation Distortion Analyserunit ... .. ... .. £610

MACINNES LABORATORIES LTD.
Carlton Park industrial Estate
Saxmundham, Suffolk, IP17 2NL

Tel. Saxmundham (0728) 2262/2615
AT e ———
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" XTALS

OVER SEVENTY
STANDARD FREQUENCIES

TENS OF !
THOUSANDS STOCKED

DELIVERY FREE
WORLD-WIDE

29 Market Street, Crewkerne, Somerset TA18 7JU
Crewkerne (0460) 74433 Telex 46283 inface g

WW-—-013 FOR FURTHER DETAILS

we havea

wide range

at our fingertips

ETIRTS

FUTURE FILM DEVELOPMENTS

36/38 Lexington Street, London WIR 3HR
Telephone 01-437 1892/3 o Telex 21624 ALOFFD G

WW — 068 FOR FURTHER DETAILS

NEW TESTER

Designed for fast in-circuit testing, new DATEST 2

tests transistors, FETs, SCRs and Triacs even when

shunted by resistors as low as 20 ohms.

1t will usually test every device in even a DC coupled

AF power amp or in a colour TV (except line o/p)

while still in circuit.

Automatic NPN/PNP indication. foolproof three-LED

display. and unique test-probes allow a very high rate

of testing even by unskilled users.

Other features include long battery life, low battery

warning, rugged die-cast case. reliable six-IC circuit.

N o m Best news of all DATEST 2 s affordable and available
TR o from stock.

Full data sheet free on request

IRARSIIH VELIR
DATEST @

ONLY £39.50
+ VAT (8%) D DATONG ELECTRONICS LIMITED
WITH PROBES Spence Mills, Mill Lane, Bramley, Leeds LS 13 3HE
Telephone: Pudsey (0532) 552461

"WW—049 FOR FURTHER DETAILS
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643A FUNCTION
GENERATOR

SINE, SQUARE & TRIANGLE
0.01 Hzto 1.1 MHz

10V pp +5V DC OFFSET
1000 : 1 Vco RANGE

FUNCTION
GENERATOR
a3 A

643A FUNCTION GENERATOR £89 + £2.50 p&p

Qther products include: WWO088

643 FUNCTION GENERATOR £105 WW086
745 COUNTER TIMER £97 WWO87
631 FILTER OSCILLATOR €112 ww088
746 AUTORANGING FREQUENCY METER €75 WWOB9
615 OFF-AIR STANDARD £81 WWO090
35 SERIES PANELMETERS FROM £26 WWO091

Delivery is normally ex-stock -— telephone tor confirmation

Prices exclude VAT and are correct at ime of going to press. Subject to
change without notice

OMB electronics
Riverside, Eynsford, Kent. Tel. 0322 863567

A
Only Valves are good enough

for this customer.

As the demand for high quality sound increases,
so does the need for M-OV valves.

Valves,and only valves, can provide the level of
performance many listeners now demand.

M-OV Beam Tetrode KT77 and KT88 valves meet
all audio market requirements from 30-200 watts.

KT77is especially rugged and

ultra linear. m
KT88is a proven long-life valve 22"
that is at home in your quality =
equipment.
Get in touch with us now for
technical data and details of
worldwide distribution.

M-OV

A MEMBER OF THE GEC GROUP

THE M-O VALVE CO LTD, HAMMERSMITH, LONDON, ENGLAND W6 7PE.
TELEPHONE 01-603 3431. TELEX 23435. GRAMS THERMIONIC LONDON
WW —102 FOR FURTHER DETAILS

aprecisionvice
that rotates a full
360 degrees-tilts
180 degrees from
vertical to horizontal,
and offers a choice
of 3 bases, 3heads,
a bench clamp and
a PCB holder.

We think it's like no other vice you've ever used. Its head rotates
a full 360 degrees - and tilts 180 degrees from vertical to
horizontal.

One conventional knob locks work in any desired position,
firmly yet gently. You can choose a standard, low profile or
vacuum base - a standard, low profile or wide opening head - a
bench clamp mounting base - a printed circuit board holder
and of course replacement jaws and pads if ever you need them.

Panavise is more than just a vice - it's a system.

[ ]
Greenwood Electronics
( W t t N

1

Obtainable aiso from our distributors.
Electroplan Ltd

P.O. Box 19, Orchard Road,
Royston, Herts SG8 5HH

West Hyde Developments Ltd
Unit 9, Park Street Industrial Estate.
Aylesbury. Bucks HP20 1ET.

Toolrange Ltd

Upton Road, Reading RG3 4JA.
Special Products Distributors Ltd
81, Piccadilly, London, W1

ITT Electronic Services
Edinburgh Way. Harlow,

Essex CM20 2DF.

WW-—030 FOR FURTHER DETAILS
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i
BEoAREmamEe RS m FULL ASCH LS;Z; ?:l!

o — KEYBOARD et

NP T
* Intended for professional micro- * Board has space for small low-cost : Alpha lock . )
processor applications. DC/DC converter so that entire unit Extra loose keys available.
* This one Keyboard will meet most operates off single 5 V rail. : SUF:}P"edI Zomp“’«‘te with full
present and future requirements. . technical data
* Full 128-character ASCIl 8-bit code Sut%geglagg til?%%gl’? h:)?esPCB
* 5 > i
 Trimode MOS encoding SPECIAL EVALUATION PRICE . %" »oed
pplncptnons et for auto repeat, * DC level and pulse strobe signal
% Dum:nc %ad', serial outpl:t. £43 EaAl for easy interfgce to any 8-bit
roa
Qerf)‘zmteg bYovzg'\'/b%aasfd CW?{sc::;Zhing Piease write for full technical detaiis and pricing to: ir)put Roqt microproce;sor Sy stemy
shift-lock. Citadel Products Ltd video display or terminal board.
* Selectable polarity. 50 High Street, Edgware Strobe pulse width 1 ms.
* Size 305 X 140 X 32mm Middx. HAB 7EP, England Plastic enclosures and gold plated
(12 X 5% X 1vin) 01-951 1848. Cables: Citadel Edgware edge connector plus 5v. DC to minus
* MOS/DTL/TTL compatible outputs. 12v Dc inverters available on re-
* New guaranteed OEM grade com- quest.
ponents. I
! " #* $ % || & / ( ) » = || RS § __
* - AV —
) Needs +5. ?nd 12V supply | 2 3 4 5 6 7 _” 8 9 '} . - i
User selection of positive or =
gzgatuve logic data and strobe esel Q W L E R T Y U | 0 p @ \ NETURN
put. \ ;
+ ol €12
’
: SHIFT < ~> ?
a g FT
Carter Associates tock ST Z § X R C VI BINJ|ME =@ 7 (s

P.0. Box 11262 VLAEBERG
South Africa postal code 8018

.
RANGE OF POWER SUPPLIES AVAILABLE FOR THE ABOVE

il [

ENGLAND (SOUTH) ENGLAND (MIDLANDS) ENGLAND (WEST) SCOTLAND DENMARK BELGIUM
r ‘ R.EW. AUDIO VISUAL CROXFORD CUSTOM EQUIP. SEVERNSIDE AUDIO & LTG. ATMOSPHERE LTG. & SOUND TS.RADIO STUDELEK ELEKTRONICA
126 Charing Cross Road 64 London Road 29 The Promenade 57 Netson Street Bakkegardsvej 36 Tiensestraat 260
’ 4 London Leicester Gloucester Road Aberdeen 3300 Frederiksvaerk 3000 Leuven
w.C2 Bristo) BS? 8TZ Scotland Qenmark Beigium
A4 Tel. 01 836 2372 Tel. 0533 538465 Tei. 0272 41666 Tel 0224 572905 Tel. {03} 12 07 39 Tei. (016} 23 45 54
Mr. John Cowan Mr. Phil Croxtord Mr. Peter Hannay Mr. Keith Main Mr. Ole Juul—Moller  Mr. Lec Swinnen

J.P.S. ASSOCIATES, Belmont House, Steele Road, Park Royal, London NW 10 7AR. Telephone: 01-961 1274

WW—104 FOR FURTHER DETAILS
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‘The professionals’ colour
pattern generator

TV pattern generstar erme  PHILIPS

BF oen - SELECTEN
WIDED AR

COLOuS BATTERN 1 WEDED FRP IDU'IE‘HDE'!’.:E

e Gk DN o
I T N ]

— Full RF coverage: TV IF, Band I-
Hi- IV and V.

This pattern generator is the finest
available for precise:measurement and
alignment work on video equipment °
including domestic TV receivers,
VCR's, VTR's, VLP's, closed circuit and
cable TV installations.

Service technicians, video
development engineers, TV broadcast
staff and lecturers will all appreciate
the quality and ease of use of this
compact but very versatile pattern
generator. More than 20 patterns are

— Electronic tuning and choice of
six preset channels.

T

— Synchronisation according to TV | Al |
standard, also obtainable as || I
composite and frame sync. A

— Adjustable Video, calibrated
chroma/burst and variable RF

amplitude. available on six channels frequencies
using instant touch-button selection.
— Internal/external video and sound Linearstaircase signal with 8 identical The RF, video and trigger outputs are
modaulation. steps combined with definition pattern ' superior to many other portable
of 5 vertical bars at0.8-1.8-2.8-38 generators and closely resemble those
and 4.8 MHz. . transmitted from your local TV station.

Find out more about the PM 5519 and the rest of the Philips audio and video service ®_ Pye Unicam Ltd
equipment range by requesting our new Service Brochure. Q 9 Philips Electromic Instruments Dept
York Street Cambnidge, England CB1 2PX
Tel Cambndge (0223)58866 Telex 817331

s PHILIPS

[J OSCILLOSCOPES 10 - 150 MHz [J DIGITAL & ANALOGUE MULTIMETERS OJ CONVERSATIONAL DATA LOGGERS [J RECORDERS CHART & X - Y [J LF & RF OSCILLATORS [J MICROWAVE EQUIPMENT
[ DC POWER SUPPLIES & AC STABILIZERS (O FREQUENCY COUNTERS & TIMERS (J TV STUDIO & TRANSMISSION INSTRUMENTATION (3 PULSE GENERATORS [J AUDIO & VIDEQ SERVICE EQUIPMENT

WW — 113 FOR FURTHER DETAILS
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“One Stop Technology Shopping’

now from QIM

bit international

WIRELESS WORLD, NOVEMBER 1978

®

Ambit stoppress....

news on items available

911223 ultra low THD/IMD mpx decoder module £9.95.

KV1210: triple AM tuning diode with 2-9v bias only £2.75....

(OUNTER ATTRALTIONS:

New this month from Intersil, the ICM 7216. This is probably the most significant new IC
for frequency counter/timer applications ever devised..It drives a full 8 digit display (LED)
and operates on inputs of up to 10MHz minimum. The single 28 pin DIL also has:-
*Leading zero blanking * Frequency ratio *Period *Unit counter *Time Interval *overrange
The IC cost is £19.82, and the 10MHz HC18U Xtal £2.50 {for timebase functions). The
circuit data is free with the 1C, or £1 purchased separately. Input preamp board £7.00.

New from Ambitis the MC3357. 6v, 2mA standby NBFM IF, detector and squelch

with 10.7 - 455 kHz balanced mixer, onboard oscillator device, and 5uV sensitivity, itis
ideally suited to our CFM and LFY filter series, and costs £3.12 with full data. Xtal £2.50.

Please note that OSTS prices exclude VAT at 8% throughout this side of the page. Most

ambit items are at 12%% except those marked

*. Please keep ordars separately totalled,

although a single combined payment, and 25p postage charge, will be sufficient.

(DA000 CMOS

4000
4001

17p
17p
17p
109p
18p
80p
58p
58p
17p
17p
55p
52p
80p
80p
60p
93p
82p
90p
17p
76p
17p
180p

4059 | 563p
4060 | 115p
4063 | 109p
4066 | 53p
4067 | 400p
4068 | 25p
4069 | 20p
4070 | 20p
a0n | 20p
4072 | 20p
4073 | 20p
4075 | 20p
4076 | 90p
4077 | 20p
4078 | 20p
4081 | 20p
4082 | 20p

82p

82p

150p

50p

190p

106p

103p

S57p
109p
236p

4522
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541
4543
4549
4563
4554
4556
4567
4558
4559
4560 |
4561
4562
4566
4568
4569 |
4572
4580 |
4581 |
4582
4583
4584
4585 |

149p
157p
102p
141p

90p
141p
125p
614p
380p
150p

8080 series
8080
8212

6.3
2.3

8216
8224
8228
8251
8255

1.95
3.50
4.78
6.25
5.40

MEMORIES _

2102
2112
2513
4027

£1.70
E3 40
£7.54
£5.78

0
0

H PRICES
Micromarket scesieo
6800 series
6800P

2114 E10
2708 £10.55

Development
MEK6800 E220
TKBO  £306
AMI, Signetics,

£1.60 each

Moving Coil Meters

Ambit offers a very wide range of low cost
meters, together with the unique ‘Meter
Made’ scale system for professional grade
scale customizing:
Series  Scale Area
900 14x31mm
920 30x50mm
930 36x63mm
940 twin 35x45mm from behind 350p
950 55x45mm from behind  300p
Stock movement 200u/A/750§2. The 930 series
is 5% linear, others are 77uA at 50% FSD. These
and many others available in quantity for OEMs
SAE for full scale details please. (Not in cat.)

illumination
internal 12v
from behind
internal 12v

cost®
250p
275p
375p

TI, Intersit,
Harris etc. OA

Radio; Audio;Comms ICs:

110p

141p
174p
39%p
440p
163p

77p
386p
17p
388p
218p

65p
630p
159p
281p
303p

25p

Uoitnge Regs

NEW LOW PRICES

7800 series UC TO220 package 1A all 95p
7900 series UC TO220 package 1A all £1
78MUC series TO220 package %A all 90p

78LCP series TO92 100mA

all 35p

L200 up to 3A/adjustable V&A

195p

78MGT2C »amp adjustable volts
79MGT2C %amp adjustable volts

175p
175p

723C precision controller

65p

600p
319p
164p
84p
63p

MAINS FILTERS FOR NOISE/RF! etc

Tampin |

EC connector

5 amp in ‘wire in’ case

NE5S50A

73p

£4.83
£3.87

100p

Only the very best quality - and only types
we have used in our own laboratory tests
Rado frequency + muxers + osciliators)
TDA1062 DC to VHF front end system
TDA1083/ULN2204 am/tm/audio in one IC
TDA1090/ULN2242 am/fm hifi tuner system
HA1197 LF/30MHz am receiver system
CAJ3123E/uA720 LF/30MHz linear system
TBAG51 LF/30MHz lLinear system
SD6000 DMOS RF/Mixer pair

IF amplifrers _ - -
CA3089E/KB4402 famous FM IF system
HAT1137W/K 4420 as 3089 + deviation mute
CA3189E  update with deviation mute
TBA120a/SN76660N FM if and detector
TBA120S  higain version TBA120
MC1350P age |Famp

MC1330P synch AM demodulator
MC1495L precision 4 quad multiplier
MC1496P papular double balanced mixer
Communications cirguits
KB4406

hOoSanos

'mg'uw'o'w'\n'mio
@

BIMOS

Op amps

LM301A
LM308H
LM308N
LM318H
LM318N

CA3130€
CA3130T
CA3140E
CA3140T
CA3160E
CA3160T

84p
90p
35p
72p
90p
99p

LM30TAH 67p

N 30p
121p
97p
279%
224p

lln Ennsnon-consumer

LM324N
LM339N
LM348N
LM3300N
709HC 05
709PC dil
710HC to8
710PC dil
723CN
741CH 105

747CN
748CN
NES31T
NES31IN

741CN 8dil

71
66p
186p
60p
64p
36p
65p
59p
65p
66p
2
70p
36p
12Cp
105p

- 7673

0.5" Fairc|

FND507

FND500 red CC
red CA

nPTo 7 seg displays

0.43" High Efficiency HP:
- 7650
- 7653
- 7660
- 7663
- 7670

red CA

red CC

vellow CA

vellow cC [ 233p
green CA

green CC

0.3 Standard HP
5082 7730 red CA
5082- 7740 red CC

Y}
hild

180p
150p

differential amplifier
KB4412 2 bal.mixers/agc/gainidoub. conv
KB4413 am/fm/ssb det. AGC, ANL, mute
KB84417 3mV mic processor preamp
KB4423 FM noise blanker system
Audio preamps
LM381 stereo high gain/low THD
LM1303 stereo audio optimized OA
TDA1054  tigh quality with alc obtion
KB4417 see above
Audio Power amps
TBAB1OAS 7W RMS overload protected
TDA2002  8W/2§2in pentawatt package
TDA2020 15W RMS hifi power dc coupled
TCA940 10W higher voltage 810
uLnN2283 1W 2.5 10 12 v supply capability
LM3BON8 W power
LM380N14  2.5W power
HA1370 HiFi 15w in easy heatsink pack

Tll Standord AND LP SchottkV

‘LSN’

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411

7412
7413
7414
7415
7416
7417
7420
7421

7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441

7442
7443
7444
7445
7446
7447
7448
7449
7450
7451

7453
7454

‘N

7455
7460
7463
7470
7472
7473
7474
7475
7476
7478
7480
7481
7482
7483A
7484
7485
7486
7489
7490
7491
7492
7493
7494
7495A
7496
7497
74100
74104
74105
74107
74109
74110
74111
74112
74113
74114
74116
74118
74119
74120
74121
74122
74123
74124
74125

‘ 20
20
| 20
20
24
26

' 'LSN’
35 l 24

‘N

74126
74128
74132
74133
74136
74138
74138
74141
74142
74143
74144
74145
74147
74148
74150
74151
74153
74154
74155
74156
74157
74158
74159
74160
74161
74162
74163
74164
74165
74166
74167
74168
74169
74170
74172
74173
74174
74175
74176
74177
74180
74181
74182
74183
74184

‘LSN’
57 | 44
74
73 78
29
40
60
60

‘N
134
275

115

74185
74188
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74248
74251
74253
74257
74279 52
74283 | 120
74290 | 90
74295 120
74298 100
74258 110
74260 26
74365 49
74366 | a9
74367 | a3
74368 49
74375 60
74379 130 [¥
74399 150
74445 92
74447 30
74490 1120
74668 110

92

105
106 | 180

187

110
110

90
90
105
108

MISCELLENY

NES555
NES56
NE558 180p

LM3909 72p

11C900C 1400p
8629 divide by 100

to 150MHz 4.20p
95H900C 320MH:z

30p
78p

All prices listed in
pence ¥

‘LSN’

tCM7217 - count
& display £9.50
ICM7207 - clock
pulse IC  £4 95
ICM7208 - count
display £14.95
CL7106CP - LCD
DVMIC £9.55
KIT .. £24.80
LED DVM with
iCL7107 £20.65

the remainder of the
column is not OSTS
Varicap diodes
VAT 12.5%

BA102

BA121

1ITT210

B8B1058B

BB104B

5xBB104B

M

VAM2
MVAMI 15 105;:
MVAM125 105p
matching to a max
of 6 diodes  25p
per diode (1%)
Kv1210  275p

PIN & sw:rchmg
VAT 12 5%
BA479 pin  35p
1da’t061 pr-network

Ambit overspill}

Stereo Decoder Devices S
MC1310/KB4400 original pll decoder
CA3090AQ RCA’s pti decoder

uA758  Buffered version of 1310
LM1307/uA707 non pil type

HA1196 advanced adj.sep pll low thd

HA11223 newpilot cancet low thd/imd

All ambit decoders are supplied with the LED
beacon of your choice Please state colour.
Discrete semiconductors e

Some of the biggest stocks of specialist MOS and
FET transistors for radio in the UK.

BF900 80p° 40673 65p° 40822 43p*
40823 S1p* MEME80 75p°* BF256S 34p*
Most types tor most RF circuitry, inc. new
UHF T package types etc. See price jist

Hitachi VMOS 100W power devices:

Hitachi 25K 134 /25J48 100W comp.
VMOS. Data and circuit info £1, and the
devices themseives for £14.00 a pair *
DISCRETE LEDs from Telefunken, square
sided and round, AMBIT has the best value.....
LED size tmm) 2.5x5 S dia 2.5dia
RED 14p 14p
Yellow 15p 15p
Green 16p 16p
Orange 29p/hel 17p
he= high efficiency L= lens end

Switch Systems: Check our combinations !

10% disc for 10
25% per 100 mix

.DTI1200 Digital frequency readout module
944378 ‘Hyperfi’ mpx decoder with post decoder muting and pilot cancel £19.95

VMOS

From the Worlds leading radio
innovation source:

Apart from the MC3357, mentioned alongside, Ambit has the first easy-to-use low noise,
tow cost UHF dual gate MOSFET - the BF960 from Siemens. With a gain of 18dB, and
a noise figure of only 2,8dB at 800MHz, you will see what we mean. At 200 MHz, the
gain is 23dB, and NF only 1.6dB. Combine these figures with the famous ease of use of a
duai gate MOSFET, and you have the easiest and most effective front end device yet.

Coils & Filters by TOKO

After a period of relative price stability,
please note that some prices are increased-
as a direct result of the failure of £ versus
stronger trading currencies. (Mainly Yen)

7 & 10mm |FTs for AM/FM - 1000s es
455/470%Hz most types ol appcns 30p
10.7MH; 33
Short Wave Coils sets

Now two ranges of impedance/coupling ea 33p.
TV video and sound |Fs/detectors
Another new range in 10mm

6MHz ceramic IF sound filter

Moided VHF coils full catalngue 15p

Uitra stable coits for 30 - 200MHz from 20p
Chokes - biggest range/biggest stocks
Most E12 values ex stock, any to order
7BA series  1uH to TmH

8RB series  100uH to 33mH 19p
10R8 series 33mH to  120mH 33p

FM {F FILTERS ceramic and Imear phase
CFSE/SFE10.7 stereo ceramic I1F 10.7MHz
filters in 5 groups 50p
CFSB10.7 mono/roofing IF filter 50p
BBR3125N 4pole linear pahe 10.7MH2 150p
BBR3132A 6pole linear phase 10 7MHz  250p

MPX pllo( tone filters for 19 & 38kHz

BLR3107N Stereo 4k 7 impedance 215¢
8LAR2007 Stereo 3k3 impedance 220
8LR3162  Mono 4k7 impedance 100
8LRA3157 Mono 4k7/3k0 imp 100p

AM/FM/SSB 1F FILTERS

MFL series 2.4kHz ssh /455kHz carrier
MFH series 4/56/7kHz BW on 456k Hz
MFK series 7/9kHz BW on 455kHz
LFY455D 12kHz 4 ele jadder on 455kHz
CFM2455 6kMz micro mechanical
SFD455/470k Mz murata IF filter
CFT455B/C 6/8kHz min + 2IFTs
CFU470C 6kHz on 470k Hz

Ratio Detectors for FM/NBFM

1A651/7 455k Hz ratio det

KAN1508/9 10.7MHz ratio detector
94ACS15106/7 10.7MHz ratio detector
Quadrature detectors for CA3089E etc

K ACSK586HM single 33p
KACS34342/3 double 669

Polvvam:on (un-ng capacnors + trimmers
2A20ST7 2x266pF AM 95p.
CY22217Z 2x335p AM
2x20pF FM
CY¥23217PX 2x335pF AM
3x20pF FM

33p
~ 80p

16p

1195¢p
195p
165p

175p

{2 trimmers)  245p

A very wide selection of BOTH Alps SUB
series units, {Schadow/AB/Oreor compatible} &
the miniature Dialistat units. Available in DIY

systems for maximum flexibility and low cost.

attenuator  95p
BA182 bandswitch
diode 1p

10 for 1500
Requests for the
next issue of the
catalogue now bein
“’booked” for des-
patch immediately

And Finally

Further details of these, and many more of
the wonders of the world of wireless in the
new Ambit catalogue - with magazine supp-
lement. 45p inc pp etc.

Phone (0277) 216029/227050 9amTpm,
callers welcome anytime ———~

Tuner Modules

From the biggest and best range

TUNERHEADS for 88-108MHz band 2 fvaricap)
EF5803 6 cct, 3 MOSFETs, amp. asc. 19.76
EF5801 6 cct, 2 MOSFETSs, osc op 17.45
EF5600 Scct, MOSFET RF, by TOKO 14.95
EF5400 4cct balanced mixer/pin age 9.75
ECI302 _cct FET input miniswre 825
TUNERSETS by LARSHOLT (head+IF]
7252 Oual MOS head/low dist }F
7263 FET head, mpx decoder inc
1F AMPLIFIERS all with deviation mute,
afc, meter drives etc
7020 HiGain dual ceramic filter
7030 Mos preamp, linear phase filter
7130 2 mos preamps, 3 Ipfilters 16.25
NBFM1  455/470kHz NBFM module 9.95
MPX decoders, all with pilot tone filters and
buffer amplifiers for min 300mV RMS
92310 1310 based system
93090 3090AQ based system
91196 HA1196 based + birdy filter
911968 HA1196 based + birdy filter +

2 x LM380 audio moniter amps 16.45
911223 HA‘I 1223 based syslem 12.50

AM RADIO -

91197 The onginal MW/LW varicap
tuner with electronic switch

9122 The uniband tuner module

"AM FM RADIO UNITS

71083 Using TOA1083, provides a complete
MW/LW/FM portable radio chassis
for clock radio etc

710830 Drive/dial system for 71083

SPEC/ALS TUNERHEADS i the range
40-200MHz to special order

The EF5803 and EF5400 are available to

cover bands in the region described. The costs
depend on Guantity and actual mods required to
cover the desired band. Max cOverage approx.
20% of centre frequency selected. Also, please
aliow 3-5 weeks delivery for these items.

26.50
26.50
age,

695
10.95

11.85

1t is ready {about
November). Please
send 45p to reserve

divide by ten 7.80p

acopy.

2 Gresham Road, Brentwoad, Essex.
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REGULATED
POWER SUPPLIES

Protection:

All models internal
foldback. overload,
thermal and short
circuit protected.
Fully fused.

2-YEAR
GUARANTEE

Type AD12 - AD24 (Hlustrated)

TYPES AVAILABLE ..
MODEL NO. AD12 AD24 AD2412 " ADVO30
OUTPUT CURRENT 8amp 8 amp 16 amp 5amp
NOMINAL OUTPUT 12 24 12 Oto 30
VOLTS Fully varifiable
and metered

INPUT VOLTS 115-230-250(115-230-250 24 pC 115-230-250

50 cyclesa/c [50cyclesa/c 50cyclesa/c
TOLERATED
MAINS o 15% 15%
VARIATION 15% ?

PRICES

1 off — AD 12-AD24 ... £52.50 1 off — ADVO30
1off —AD 2412 .. ... .. .... £48.00 £102.00

All subject to VAT @ 8%

SOUTHERN ELECTRONICS

" 7 & WESTCLIFF ARCADE, RAMSGATE, KENT
TEL. THANET (0843) 57888

WW—038 FOR FURTHER DETAILS
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STEREO DYNAMIC RANGE CONTROLLER
CP-DR1

The CP-DR1 has two main applications It may be used to
compensate for any compression or peak limiting which may
have been applied to radio broadcasts or commercial
gramophone recordings and thus restore lost realism. It may
also be used to make ‘‘noise free’’ tape recordings, as an
additional 30-40 db of dynamic range can be encoded and
recorded on to most cassette recorders and then decoded and
recovered on replay. The unit may also be used as a compressor
for listening in high noise environments (the motor car or
workshop?) and for the preparation of 'constant volume
background music

CP-DR1 — £41.40 incl. (U.K.). £43.40 incl. (Export).

Also available: Pre-Amplifiers, Power Amplifiers, Filters, Peak
Programme Monitors, Active Crossovers, Stereo Function
Modules, Power Supplies. plus all pots, switches, etc

MAGNUM AULIO Lid.

DEPT. W8, 13 HAZLEBURY CRESCENT
LUTON, BEDS. LU1 1DF
TELEPHONE: 0582 28887
SEND LARGE S.A.E. FOR DETAILS

" "WW — 055 FOR FURTHER DETAILS

M =

ad

electronics
211] WEST CAMELBACK SUITE B PHUENIX , ARIZONA USA (602) 242-3037
R F Transistors
Type Price Type Price Type Price
2N1561 $15.00 2N5637 $20.70 HEPS3006 $19.90
2N1562 15.00 2NS641 4.60 HEPS3007 24.95
2N1692 15.00 2NS643 20.70 HEPS3010 11,34
281693 15.00 2N5764 27.00 HEPS 5026 2.56
2N2857JAN 2.45 285862 50.00 MMCM918 1.00
2N2B76 12.35 2N5913 3.25 MMT72 .61
2N2880 25.00 2N5922 10.00 MMT74 .94
2N2927 7.00 2N5942 49.50 MMT 2857 i.43
2N2947 17.25 2N5943 1.75 MMT 3960A 6.25
2N2948 15.50 2NS5944 7.50 PT4186B 3.00
2N2949 3.90 2N5945 10.90 PT4571A 1.50
2N2950 5.00 2N5946 13.20 PT8659 l0.72
2N3287 4.30 2N6080 5.45 PT9784 24.30
2N3300 i.05 286081 8.60 PT9790 41.70
2N3302 1.05 2N6082 9.90 PT9847 26.40
2N3307 10.50 2N6083 11.80 J04030 15.60
2N3309 3.90 2N6084 13.20 40281 10.%0
2N3375 7.00 2N6094 5.75 40282 11.90
2N3553 i.80 2N6095 10.35 40290 2.48
2N3818 6.00 2N6096 19.35 TA79%4 50.00
2N3824 3.20 2N6097 28.00  smeomsmemomoooomoo
2N 33866 1.09 2N6136 18.70 FET,s ‘
2N3866JAN 4ol4 IN6166 36.80 40673 1.39 or 10/10.00
2N38b6JANTX 4.85 2N6439 43.45 3Ni28 1.35 or 10/10.00
2N3924 4.00 MM1 500 32.20 -~ 2N5248 .60 or 10/ 4.50
2N3925 6.00 MML550 10.00 MPF102 .45 or 10/ 3.50
2N3927 11.50 MM1552 50.00 MEM631 .63 or 10/ 5.30
2N3950 26.25 MM1553 56.50 = —mmmmmmm e
283961 6.60 MM1601 5.50 TERMS :
IN4072 1.70 MM1602 7.50 All CHECKS and MONEY ORDERS ARE
2H4073 2.00 MMi607 8.65 IN US FUNDs !!!
2N4135 2.00 MMI620 17.50 ALL ORDERS SENT AIRMAIL DAY
2N4L27 1.24 MM1661 15.00 Pleasa Include $2.50 Minimun for
2N4430 20.00 MM1669 17.50 postage.
2N4440 8.60 MM1943 3.00 ALL PRICES IN US DOLLARS.
2N4957 6.30 MM2605 3.00 ALL PARTS PRIME/GUARANTEED.
2N4958 4.35 MM2608 5.00 e
2N4959 2.12 MM8002 2.09% BANK AMER1CARD/VISA/MASTERCHARGE
284976 19.00 MMBOO6 2.12 Your Number;
2N5070 13.80 MRF245 31.05 —-- =
285090 6.90 MRF 304 43.45 Exp. Date
2N5108 3.90 MRF501 .49 -
285109 1.5% MRF504 6.95 Your Signature
2N5160 3.34 MRF509 4.90
285177 20.00 MRES11 8.60
INS179 .68 MRF646 20.70 1C,s
285184 2.00 MRF5177 20.70 MC1550G 1.50
2N5216 47.50 MRF8004 1.90 MC1590G 6.50
2ZN5589 4.60 HEP76/53014 4.9% MC4024P 3.27
285590 6.38 HEPS 3002 .30 TMS4024 10.00
2N553L 10.35 HEPS3003 29.88 -

HEPS3005 9.55

MHZ Electronics Kits :

Rit # |

Motorola MCl4410CP CMOS Tone Generator.

CMOS Tone Cenerator uses | MRZ crystal to produce standard dual frequency dialing signal.
Directly compatible with 12 key Chomeric Touch Tome Pads. Kit includes the following.:

1 Motorola MCl4410CP Chip
1 1 MHZ Crystal
i PC Board

And all other parts for assembly. NOW ONLY $15.70

Kit # 2

Fairchild 95H90DC Prescaler 350MHZ.

95SHIODC Prescaler divides by 10 to 350 MH2. This kit will take any 3SMHZ Counter to 350
MHZ. Kit includes the following.: :

1 Fairchild 9SHIODC Chip

1 2N5179 Transistor

2 UG-88/U BNC Connectors

i PC Board

And all other parts for assembly. Now Only 519.95

kit # 3

Fairchild 11C90DC Prescaler 650MHZ.

11€90DC Frescaler divides by 10/100 to 650 MHZ. This counter will take anv 65 MHZ Counter
to 650MHZ. or with a 82590 it will take a 6.5 MHZ Counter to 650MHZ. Kit includes the
following.: .

i Fairchild 11C90DC Chip
1 2N5179 Transistor

2 UG-88/U BNC Connectors

| LM/MC7805 Voltage Regulator
1 SOvolt lAmp Bridge

1 LED Indicator

1 PC Board

Al

nd all other parts for assembliv. Now Onlv $29.95

FAIRCHILD VHF and UHF Prescaler Chips

95H90DC 350MHZ Prescaler Divide by 10/11 $ 8.95
9SHSIDC 350MHZ Prescaler Divide By 5/6 8.95
11€90DC 650MHZ Prescaler Divide By 10/11 15.95
1iceinc 650MPZ Prescaler Divide By 5/6 15.95
11c83pC IGHZ Divide by 24B/256 Prescaler 2%.90
Liczonc 600MHZ Flip/Flop with reset 12.30
L1C38DC ECL VCM 4.53
Licesnc Phase Frequency Detector {(MC4044P/L} 3.82
1icz4nc Dual TTL VCM {MC4024P/L}) 3.82
Licoenc UHF Prescaler 750MHZ D Type Flip/Flop 12.30
11C05D¢ IGKZ Counter Divide by & 74,33
LICGLIFC High Speed Dual 5-4 Input NO/NOR Gate 15.40

Crystai Filters. lyco 001-19880 same as 2194F

10. 7MHZ Nartow Band Crystal Filter

3 db bandwidth 15khz minimum 20 db bandwidth 60khz minimum 40 db bandwidth 150khz minimum

Ultimate 50 db : Insertion loss 1.0db Max. Ripple 1.0db Max. Ct. O+ - Spf. Rr. 3600 Ohns.
Now Only $ 5.95

i
WW — 053 FOR FURTHER DETAILS
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SHEET METAL
PUNCHES

® Easiest and quickest way of punching holes in sheet
metal (up to 1.625mm mild steel)

s Q-MAX stands forquality and reliability

® Holes’are punched cleanly and no filing
IS necessary

® Continuous even load during punching
No jagged edges. Burr-free hole

® Specially heat treated to maintain
keen cutting edge

® Used for years all over the world

» Simple operation, saving time and energy

57
METRIC
&
LINEAR
SIZES
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(a5 recommended by ETI)

Dsnillusuupé offer from KRAMER & GO.

Sole UK. Importers

4" Oscilioscope for under £100

ELMAC 4810
SPECIFICATIONS

VERTICAL AXIS (V) Deflection Sansitivity — 100m V/dwision Bandwidth (between 3dB ponts) — OC —
5MHz Input Attenuator — (calibrated) — 9step0 1,02 06 1.2.5 10.20.80/dw Inputimpedance —
1 Meg /40 pf in shunt Input Voltage — Max — 600V P P

HORIZONTAL AXIS (X} Deflection Sensitwity — o 400mV/diwision Bandwidth (between 3 dB points —
1Hz 350KHz Gamn Control — Continuous when time bases in EXT position Input impedance — 1 Meg
Input Voltage — Max — 600v P P

TIME BASE Sweep Range (cahbrated) — 100msec/dw to 14 sec/dwvin 5 steps FINE Control — Vanable
between steps — includes time base calibrauon position Blanking — Internal — on all ranges
SYNCHRONISATION Selection — Internal. external Sy Level — C from positve 1o
negative

POgWER SUPPLY Input voltage — 1157220V ACz 10% at 50/60Hz Power Dissipation — 18W

CRT DATA — 4in — Hat face, single beam — Maxmum high voliage — 1 5kV — Fitted with 8x 10 division
blue fiter graticule

PHYSICAL DATA Dimensions — 15¢m (h) x 20 5¢m (w) x 28¢cm (d) Weight — 4 3Kg (approx ) Stand —
2 position flat and inchined Case — Steel. epoxy enamelied Front Panel — Aluminium. enamelied epoxy

printin

CASH WITH ORDER
University school compseny and govt. orders d by telex end
£ 99 4+ VAT Tol. 01-203 2473, Telex 888941, Attn. Kramer K7
Totsl — £109.00. Including VAT + delivery end Company orders . Cowh with
order. Barclay and Access by Trade i 3" ELMAC 3C SCOPE @

£92.50 AVAILABLE.
To: Oscilloscope Offer, Kramer & Co., (Dept. ww) 9 October Place,
Holders Hill Road, London NW4 1EJ,

Caliers welcome by sppointment only

P

L]
vql-’wdlo TRANSVERTORS

TRANSISTORISED INVERTERS

VALRADIO TRANSVERTORS ARE BEING USED ALL OVER THE
WORLD FOR MANY APPLICATIONS, INCLUDING. VIDEO TAPE
RECORDERS, SOUND TAPE RECORDERS, ALARMS,
LABORATORY EQUIPMENT, TELEVISIONS AND MANY OTHER
TYPES OF EQUIPMENT.

SOME TYPICAL TYPES ARE:
D24/500S 24v DC input 500 watts sine wave output 230v AC

D12/150T 12v DC input 150 watts square wave 230v output

D24/60S 24v DC input 60 watts sine wave 230v output

"We also manufacture Frequency Changers, Power Supplies and

Q-Max (Electronics) Ltd

40-41 Furnival St. London EC4A 1JQ Tel: 01-242 7400

WW—114 FOR FURTHER DETAILS

Standby Systems, and we are always happy to quote for your
special requirements.

Please send for full details to.
VALRADIO LIMITED, BROWELLS LANE, FELTHAM
MIDDLESEX TW13 7EN
Telephone: 01-890 4242/4837

WW—118 FOR FURTHER DETAILS




WIRELESS WORLD, NOVEMBER 1978 41

s2 1s1
Drill Stand Drill Stand

AR, ¥ Robust, all metal Constructed to take
& /{!ﬂ S S fr 2 9 with ample throat the popular P1 drill
e Y 4 b4 ) sy '\ dimensions and ensure a high

F l X-PR l NT J l G for printed circuits

R 3 ; - ’ Ad)justable height degree of accuracy
Q’-)"mlmj,;m»'? 7t cantilever with lever in all types of
s —“--u"""t«'w&-,; iy actuated feed electrical precision
e -:.:'""_‘fwn} 5 Spring return. Will work
H 4 o4 . accept both drills
electronic S B
‘ p— 23 inc VAT inc [
- Invaluable for T = P&P 106p j

holding P C B.s and other | SN P1 Drill £9.67

panels when inserting and soldering P2 Mk. 2 Drill inc. VAT P&P 38p
& components. Adjustable for work up to 280mm. Rotate £18 inc. VAT

for access 1o reverse side and locks in any position. All metal. | P&P 86p

-
e"g'”eers ’ Write of phone for full details. Price £10 nc VAT PaPE1 | HAVE YOU TRIED SPADE DRILLS for printed circuit boards and other soft materials? No
wae o 4 L4 : a

clogging — cooler — cleaner holes — there's a range of sizes, 0.1 t0 2 5mm

anEISIn" FE'I'E l'n 119a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG
TEL:01-9770878 Sole UK Distributors

WW — 063 FOR FURTHER DETAILS

A , )CK, DERBYSHIRE
LOWE ELECTRONICS LTD. T e 2% O 2817, TELEX 377482 LOWLEC G

P TRLIO s0mw veciioncon,

é’: .‘::"i o e SwTpn Sises o
£354
|
.|
I — / ble AC/DC/internal battery
OSCILLOSCOPES C$1352 DC— 15MHz and 2mV/CM AND portable e
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for accuracy and reliability.
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Gould Advance 2 year guarantee, write or phone today.
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Intelligent

THROUGHOUT 1978 electronics
engineers have been looking on with
mild amusement at all the excitement
occasioned by the discovery of the
microprocessor by the politicians, the
press and the general public. It’s not
merely that the engineers have known
all about the device and its abilities for
some years anyway, but that the m.p.u.
has suddenly become the symbol for a
whole field of technology. Through it
microelectronics has been revealed to
all, and this of course just happens to
be the dress in which electronic
engineering appears at the moment.

-While the electronics man has more or

less absorbed the m.p.u. as just another
component to be soldered onto a p.c.
board, the rest of the world is rightly
concerned about the effects of the
associated technical change — the
widespread introduction of software —
on its life an work. Committees, study
groups and other organizations have
been set up, and these are
simultaneously encouraging the use of
m.p.us in new products and
manufacturing processes and
examining their effects on productivity
and employment. What these bodies
may not be aware of, but should
certainly get on to immediately, is the
next stage after programmed logic,
namely Artificial Intelligence.

Of course Al, as it is unfortunately
abbreviated (the same initials being
used for artificial insemination), has
been an established field of scientific
research for several decades. It could
be said to have begun with the late
Alan Turing’s article “Intelligent
machinery” which, perhaps
significantly, appeared in 1947 at about
the same time as the invention of the
transistor. Centres for studying
machine intelligence — at Edinburgh
University and Stanford Research
Institute to name but two — have been
set up and, apart from their scientific
work relating to such things as the

machinery

functioning of the central nervous
system, have developed robots and
other systems which display some of
the attributes of animal or human
intelligence in the performance of
tasks. As distinct from programmed or
deterministic machines, they are
characterized by having some degree
of autonomy or self-organizing ability
in the way they perform given tasks or
solve problems. The field is vast and
defies neat description (as does
“intelligence” itself) but it could be
roughly divided into the three areas of
problem solving, pattern recognition
and learning systems. There is a link
with adaptive control systems and the
dynamic programming methods used
to make their searching processes
amenable to digital computing,

What is now significant is that some
Al self-organizing systems,
complicated as they are, may soon
leave the laboratory and appear in
practical microelectronic form. Two
semiconductor manufacturers have
voiced their ideas already. In recent
speeches, Robert Heikes of Motorola
has referred to products “that will have
a ‘thinking’ capability and, as such, will
provide a dramatic extension to
mankind’s basic capabilities” while
Tom Lawrence of Intel has said that
microprocessors “will evolve to
become units of artificial intelligence
with adaptive control in the m.p.u.
architecture.” If, as has been predicted,
the semiconductor chip of the 1980s
will be capable of integrating over a
million components, these
pronouncements are well within the
bounds of engineering possibility.

Intelligent machines, as distinct from
the automatic kind that are merely
deterministic, are certainly on the way.
Industrial work will be de-skilled even
further, and our various committees
and advisory bodies such as ACARD
now studying the microprocessor will
have an even bigger job to do.




WIRELESS WORLD, NOVEMBER 1978

The UK wavelength changes

Long- and medium-wave broadcasting from November 23

by G. H. Sturge, M.1.E.R.E. Engineering Information Department, BBC

Many readers will have heard already of
the impending changes to the
frequencies used for BBC services in the
I.f./m.f. sound broadcasting bands. This
article gives the reasons for the changes,
which stem mainly from increased
demands for frequencies from other
countries. A great many cf these
demands were written into the 1975
Geneva Plan (see January 1976 issue,
p.42) which comes into effect this year
on November 23rd. The author first gives
the historical background and then
explains in detail the BBC's reasons for its
choice of the frequencies to be used for
Radios 1, 2, 3 and 4 and the External
Services and the effect on the transmitter
network.

THE LOW FREQUENCY broadcast
band extends from 155 to 285 kHz and
the medium frequency band from 525 to
1605 kHz, although at present 255-285
kHz is not available for broadcasting in
Western Europe. With 9kHz spacing
between carriers, there is room for only
15 channels on L.f. and 120 on m.f. In the
early days of radio broadcasting this
would have been sufficient to assign
exclusive channels to individual trans«
mitters, but as the number of broadcas-
ting stations in Europe increased in the
1920s an element of channel sharing
became inevitable. Ever since then,
periodic conferences have been
necessary to regulate the use of
frequencies for broadcasting by the
various stations and countries. Thus we
had a Geneva plan in 1926, a Prague
plan in 1929, Lucerne in 1934, Copen-
" hagen in 1948 and recently Geneva
again in 1975. There was also a Mon-
treux plan in 1939, but this was never
implemented.

The latest Geneva Conference was by
far the largest of its kind, because it
embraced not only the European area,
but the whole of Africa, Asia and Aus-
tralasia as well. There are good reasons
for having a single plan for the whole of
this area. At present, for instance,
Europe and Africa use mainly 9kHz
channelling, but Asia and Australasia
use 10kHz, so inevitably there are areas
where heterodyne interference occurs
between stations operating on the dif-
ferent channelling standards. This
article will be concerned mainly with
L.f./m.f. broadcasting in the ‘European
area’, which in addition to Europe in-

cludes much of North Africa and the
Middle East.

The recent Geneva Conference was
long overdue. The Copenhagen plan
made provision for 620 transmitters
having a combined power of 20MW; by
the end of 1976 the number of transmit-
ters in the European area had grown to
1450 and the combined power had in-
creased to 82MW. Mutual interference
between stations has grown steadily
worse and, due to the increased range of
interfering signals after dark, the
night-time service range obtained is in
many cases only a fraction of that
achieved in day-time. A crucial factor in
1.f. and m.f. planning is, of course, this
difference between day- and night-time
propagation. Day-time reception de-
pends almost entirely on the ground
wave, which falls off in a predictable
way and enables several high power
stations to use the same channel with-
out mutual interference. At night-time
(and in some cases during the winter
day), the signals are propagated over
much greater distances by ionospheric
reflection, giving rise to significant field
strengths at distances up to a thousand
or more miles. Although we use the

terms day-time and night-time, the.

transition from one condit_ip‘g‘io the
other is a gradual one, and in northern
latitudes, night-time conditions apply
during the mid-winter period to a sub-
stantial part of the working day, be-
tween about 1500 hours one day and
1000 hours the next (including the
important period around breakfast
time).

At earlier conferences the planners
were most concerned with night-time

"November 23 — Principal new BBC
frequencies
Radio 1 1053 kHz 285 metres
1089 kHz 275 metres
Radio 2 693 kHz 433 metres
909 kHz 330 metres
Radio 3 1215 kHz 247 metres
Radio 4 200 kHz 1500 metres
(With m.f. supplements in Aberdeen,
Carlisle, Tyneside, Ulster and parts of
South-West England).

conditions because it was during the
evenings that audiences were at their
largest. This situation has changed in
the last 20 years, and television now
claims the mass audience during the
evenings, whilst radio’s largest
audiences normally occur in the day-
time. Nevertheless, a significant
number of people still listen to the radio,
during the evening 'hours, and in the
United Kingdom this is typically around
1 million; there are also very large
audiences during the morning and early
evening periods.

‘The Geneva conference

This was held under the auspices of the
International Telecommunication.
Union, in two sessions. The first session
in 1974 was intended to settle the tech-
nical standards to be adopted; the
second in 1975 prepared the frequency
assignment plan. Some 100 countries
were represented at the second session
and the delegations were from govern-
ments, not broadcasting authorities.
Thus the United Kingdom delegation
was led by the Home Office, although
senior engineers from both the BBC and
IBA were included.

The consideration of technical

standards was, of course, a long and
detailed one, but the main decisions
taken in the first part of the conference
were these:
1. 9kHz channelling to be used.
throughout, with all carrier frequencies
in the m.f. band to be multiples of 9.
Some European countries, including the
UK, and supported by the European
Broadcasting Union, would have liked
to change to 8kHz spacing, to provide
more channels; but others, mainly in
Asia, would have preferred to retain
10kHz. The adoption of 9kHz was,
therefore, a compromise between these
views. 2

Figures were also established for the
minimum field strengths needed to pro-,
vide a satisfactory service, depending
on the geographical area and the
frequency used.

2. The protection ratio adopted as pro-
viding a just acceptable standard of
reception was taken as 30dB. This is the
ratio between the strength of the (non-
fading) wanted signal and the strength
of interfering signals on the same
frequency. A different figure is used for
adjacent channel interference, but in
considering the repercussions of. the
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Geneva conference, this is not a major
factor. :

Countries were asked to submit, in
advance of the 1975 session, a list of
their estimated needs to cover the
period from 1978 to 1989, with details of
frequencies, transmitter sites and
powers.

In the early post-war years the UK
already had a well developed broadcas-
ting service, and at the time of the
Copenhagen conference in 1948 en-
joyed a rather privileged position in
European broadcasting. The situation
was quite different for many of the
other states represented at the Geneva
conference; in 1948 they were either not
in existence or else had only a rudimen-
tary broadcasting system. It was,
therefore, to be expected that these
countries would submit quite legitimate
claims for increased frequency assign-
ments. For the UK, however, the Home
Office decided only to submit claims for
those frequencies and power levels
which are already available to the UK,
together with a modest claim for ad-
ditional low power assignments to allow
for some future development of local
radio.

At the 1975 session the proposals
which had been submitted by the dif-
ferent countries were listed so that a
study could be made of all the incom-
patibilities, that is to say, instances
where one transmitter could be ex-
pected to create an unacceptable level
of interference in the service area of
another. A large computer programme
was used to provide an estimate of the
minimum usable night-time field
strength, for every transmitter, i.e., the
field strength which would be needed in
order to provide a 30dB margin over the
sum of the interfering co-channel
signals. In the absence of interfering
signals, a field strength of 1 or 2 mvV/m
may be quite adequate for satisfactory
reception. In the presence of night-time
interference, a much greater field-
strength — say 20 or 30 mV/m — may
be needed to provide the 30dB margin.
Thus the effective coverage obtained
from any transmitter is usually much
less at night-time than during the day.
Some, but by no means all, of the most
obvious incompatibilities were resolved
by direct negotiation between the two
countries concerned. Nevertheless, it
'had to be accepted that, with the con-
siderable increase in both the number
and power of transmitters, there would
inevitably be an increase in the usable
field strength values in many cases,

Radio 2 distribution.-The map
shows which frequency is most
likely to provide satisfactory
reception in any particular area.
Although a signal should normally
be audible in the day-time, the
areas of satisfactory reception at
night-time will be much more
limited than those shown.

leading to a reduction in night-time
coverage.

In the final outcome most of the or-
iginal submissions were written into the
plan, and many countries were there-
fore able to obtain a considerably in-
creased number of frequencies; to what
extent these will actually be taken up,
time alone will show. In the European
area, the plan includes some 2700

‘transmitters, with a total power of

214MW, an increase of almost 2:1 in the

number of transmitters, and almost 3:1

in total power, over the 1976 situation.
‘So far as the United Kingdom is con-
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cerned, all of its existing frequencies,
including 13 high power m.fs and one
high power Lf. were retained, most of
the m.fs with a change of just 1kHz, to
conform to the new channelling plan.
The United Kingdom also gained the
right to use an additional Lf. channel —
227kHz — at medium power, although
this is shared with a 2MW transmitter at
Warsaw. Some additional low power
assignments were also obtained, to pro-
vide for the future development of local
radio. There are of course, no exclusive.
frequencies in the new plan, and many
of the usable field strength figures for

Radio 2
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night-time are appreciably higher than
at present. They range from about
8mV/m at best to over 100mV/m in the
worst case, the average being around
20mV/m. The inevitable result is that
when the new plan is fully implemented,
most transmitter service areas will
shrink quite drastically at night-time, as
compared to the day-time situation, and
many listeners will suffer from in-
creased interference to their m.f. recep-
tion.

The UK channels on which high
power is permitted are shown below,
together with the programme services
for which they have been used until
November 1978:

Frequency Programme
(kHz)* service
200 (200) Radio 2
647 (648) Radio 3
692 (693) Radio 4
809 (810) Radio Scotland
881 (882) Radio Wales
908 (909) Radio 4
1052 (1053) Radio 4
1088 (1089) External Services
1151 (1152) Independent
Local Radio
1214 (1215) Radio 1
1295 (1296) External Services
1340 (1341) Radio Ulster

BBC Local Radio
BBC and

Independent

Local Radio
*Frequencies after Nov. 23, 1978 shown
in brackets '

1457 (1458)
1546 (1548)

For the BBC it was necessary to con-
sider very carefully its future plans for
Lf./m.f. broadcasting. It would have
been possible to leave the main net-
works substantially as they were; but
this could have led to a reduction in
coverage at night-time, affecting most
services, but especially serious in the
case of Radio 3. It was therefore decided
to study the possibility of devising a
better way of using the frequencies
available, in order to overcome the
increased interference so far as possible,
and also to take account of certain
changes which the BBC had considered
desirable for some years. R

Firstly, Radio 4. In the last few years
we have seen the development of local
radio in England, and national services
in Scotland, Wales and Northern Ire-
land, known as Radio Scotland, Radio
Wales, and Radio Ulster respectively,
eachincluding an increasing proportion
of locally produced programmes. At the
same time Radio 4 has developed as the
BBC’s main channel for news and in-
formation, leading to the concept of a
Radio 4 national UK service, which
could provide an alternative both to
local radio in England, and to Radio
Scotland, Radio Wales and Radio Ulster
in those countries. The most satisfac-
tory way of realising this concept is to
transfer Radio 4 to Lf., with additional
transmitters in Scotland to extend the

existing coverage on long-wave.

Secondly, it is hoped to improve the
coverage of Radio 1. This is one of the
most popular services, yet it has had
since its inception only one m.f. channel
and no v.h.f. — apart from the limited
use of the Radio 2 v.h.f. network. It is
not, unfortunately, possible to provide
complete coverage with only one
medium frequency, even in the day-
time. As an additional v.h.f. network is
not practicable at present, two medium
frequencies will be used for Radio 1,
which will enable a substantial
improvement to be made to both the
day- and the night-time coverage.

The night-time interference level on
648kHz can be expected to increase very
considerably in the new plan, and the
value of this frequency for Radio 3
would, therefore, be much reduced. It s,
however, a valuable frequency, which
can be used more effectively by the
External Services, using high power and
a directional aerial system, to provide a
mainly day-time service to much of
northern Europe. This frequency was
therefore exchanged for 1089kHz,
which will be used for Radio 1.

The existing frequencies for Radio
Scotland, Radio Wales and Radio Ulster
will remain unchanged, although if all
the Geneva plan assignments are
taken up it may be necessary to increase
the power of some of the transmitters
concerned to maintain the night-time
coverage. Similarly, the frequencies
used for local radio — 1458kHz (BBC),
1152kHz (ILR) and 1548kHz — are not
affected by the proposed re-
arrangements. This leaves five frequen-
cies — 693, 909, 1053, 1089 and 1215 kHz
— to provide the coverage required for
Radios 1, 2 and 3. Two will be used for
Radio 2 (693 and 909), two for Radio 1
(1053 and 1089) and one for Radio 3
(1215). The final list of BBC high power
channels from Nov. 23 therefore, works
out as follows:

Frequency Programme
(kHz) service

200 Radio 4
648 External Services
693 Radio 2
810 Radio Scotland
882 Radio Wales
909 Radio 2

1053 Radio 1

1089 Radio 1

1215 Radio 3

1341 Radio Ulster

1296 External Services

1458 Local Radio (BBC)

Programme services in italics represent
a change of use.

THe only major change which has
been found necessary to the original
plan concerns the use of 227kHz. It was
intended to use this frequency for Radio
4 in Central Scotland, as well as 200kHz
at Droitwich in the Midlands and
Burghead in -the North of Scotland. It
was always recognised that inter-
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ference from Warsaw, also on 227kHz,
would be a problem under night-time
conditions, and small m.f. transmitters
were, therefore, proposed for Edin-
burgh, Glasgow, Dundee and Aberdeen.
To check the interference situation, a
series of measurements were made
during 1976/77, and these showed that
the CCIR propagation curves which had
been used in planning the use of 227kHz
were not valid for this particular path,
particularly for day-time conditions in
winter. It was found that the Warsaw
signals were appreciably stronger than
expected, and as a result the service
area achieved with 227kHz would have
been extremely restricted, except
during the day-time in the summer. This
would not be an acceptable situation
and further studies showed that much
better overall coverage could be
achieved by synchronising all three
transmitters (Droitwich, Westerglen
and Burghead) on 200kHz. On this
channel much lower field-strengths can
be used, so a greater night-time
coverage is possible; but, of course, the
advantage of using two different
frequencies is lost. With a single
frequency, an area of unsatisfactory
reception is created between adjacent
transmitters in those areas where the
field strengths from two transmitters
are similar. .

In the case of 200kHz, these areas will
fall across the border country and the
central Highlands of Scotland. The
.main population centres which could be
affected are Aberdeen, Carlisle and
Newcastle, and low power m.f. trans-
mitters will be provided for those places.
To reduce the effect of interaction be-
tween geographically adjacent trans-
missions, the 200kHz carriers will be
phase locked and the timing of the
audio modulation will be adjusted so
that the total delay over the two paths
will be as nearly equal as possible. In
many places within these so called
‘mush’ areas, it will be possible to use
the directional properties of ferrite rod
aerials to favour one transmission
relative to the other, and therefore
improve the standard of reception. With
the use of 200kHz at Westerglen, the
provision of m.f. transmitters at Glas-
gow, Edinburgh and Dundee became
unnecessary.

It should be noted that each of the
networks to be used is a completley new
one, except for that of 1214/1215kHz,
which will be transferred almost un-
changed form Radio 1 to Radio 3. The
total numbers of transmitters and the
total powers are as follows:

Service No.of No.of Total output

trans. freq. power (kW)
Radiol 24 2 759
Radio2 24 2 . 625
Radio3 18 1* 271
Radio4 13 11f.+8low 522
power m.f.

*Plus one or two very low-power trans-
mitters on 1197kHz.
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Local radio

Most of the m.f. channels used by the 20
BBC local radio stations will only be
changed by 1 or 2kHz. In three cases,
however, larger changes are involved,
and these are: Radio Leicester moves
from 1594 to 1584kHz. Radio Solent
(Bournemouth area transmitter)
changes from 1594 to 1359kHz. Radio
Leeds moves from 1106 to 774kHz. This
last change is necessary because the
original frequency is only two channels
away from 1089kHz, which is to be used
for Radio 1 in the same area. ’

Re-engineering the network

The BBC'’s existing m.f./1.f. network has
been built up over many years, and
there are a number of old installations
— dating in some cases from the 1930s
— which are inefficient in terms of both
power consumption and maintenance
effort. A programme of modernisation
was clearly overdue, but was deferred
until the results of the Geneva con-
ference were known.

The plan described above requires a

complete re-organisation both of the
-sound. distribution network and the
transmitter system. To implement the
changes which are needed by
November 23rd, 38 new transmitters
have to be installed, in addition to 24
new masts and 28 multi-frequency
aerial systems; 70 more transmitters
will be replaced during the next few
years. It has been decided to standardise
all transmitters, with output powers of
1, 10 or 50kW, and these can be used
singly or in groups to provide powers of
1, 2, 10, 20, 50, 100 or 150kW. Nearly all
the transmitters will be operating in
synchronised groups, and the power
levels and aerial directivities have been
carefully planned to provide the maxi-
mum coverage. .

Several stations will be carrying 3, 4
or even 5 services, and an interesting
example is Burghead in the North of
Scotland, which will be carrying Radio 1
on 1053kHz, Radio 2 on 693kHz, Radio 3
on 1215kHz, Radio Scotland on 810kHz
and Radio 4 (UK) on 200kHz, with
powers ranging from 20 to 100kW. The
1.f. service will be transmitted from a T
aerial suspended from two 500-ft masts,
and each of these masts, in addition to
supporting the T aerial, will act as a
mast radiator for two of the m.f. ser-
vices. For maintenance or in an emer-
gency all four m.f. services can be com-
bined into one mast.

Effect of the changes

The effect of the changes will, of course,
vary between the four services and also
from one area to another. Taken overall,
however, they should provide some
improvements in coverage, and a very
considerable improvement over the
night-time coverage which would have
been achieved if the changes had been
confined to those required under the
Geneva plan. Taking the coverage as
the percentage of the population who

a7
Service "Before November 23, 1978 After November 23, 1978
Frequencies Coverage % Frequencies Coverage %
(kHz) _ Day Night (kHz) Day Night
Radio 1 1214 87 38 1053 & 1089 96 55
Radio 2 200 98 83 693 & 909 98 65
Radio 3 647 92 71 1215 87 38
Radio 4 |692. 908 & 1052 99 751 200° 982 912
*Plus 9 low-power m.f. 1 England only

should be able to obtain a satisfactory
standard of reception (provided that a
suitable receiver is used), the situation
before and after the changes is sum-
marised in the accompanying table.

‘It will be seen that Radio 1’s coverage
is increased appreciablyboth by day and
by night, as well as that of Radio 4. The
day-time coverage for both Radio 2 and
Radio 3 is maintained at a nearly iden-
tical level. Night-time coverage for
these networks will be less than at
present, but these are in the main music
services, and a high proportion of lis-
teners can be expected to use the high-
quality stereo (or mono) version which
is available on v.h.f.

There are, of course, considerable
problems in introducing such wholesale
changes, and a concerted publicity
campaign is being mounted to help and
guide listeners in finding the new
frequencies. Problems will undoubtedly
arise, not least the number of receivers
without the long wave band (about 10%
of the total number of sets in use) and
the fact that after the changes the mar-
kings on many tuning scales will show
the wrong programmes. This situation
will correct itself gradually as new sets
.come into use; many imported receivers
already have scales marked in kHz

2 United Kingdom *

without any station names. Those who
for some reason do not hear of the
changes, and tune to their accustomed
place on November 23rd, will in all
probability still find a BBC programme,
though it may not be the one they
expect to hear — who knows, some new
horiZons may be opened.

The author would like to acknow-
ledge the assistance and helpful
comments received from many collea-
gues in the BBC. He also wishes to
thank the Director of Engineering for
permission to publish this article.

Geoffrey Sturge was educated at,
Gresham's School and Faraday House,
from which he went into the RNVR in
1940. After three years in bomb and mine
disposal, he transferred to the Fleet Air
Arm. and served as Air Radio Officer in an
aircraft carrier. In 1946 he joined Murphy
Radio, and worked in their service, export,
and distribution departments. He joined
the BBC in 1962, to work in engineering
recruitment, and he has been in his
present post since 1970. He has been
closely invoived in the preparation of
information on the coming frequency
changes.

Transmitters to be
used for Radio 4 (UK)

Tfansmiﬁon to be
used for Radio 3

Transmitters to be Transmitters to be
used for Radio 1 used for Radio 2
1053kHz (285m) 693kHz (433 metres)

Station Power (kW) SR o L (4]

Barrow 1
Barnstaple 1 Bexhill 1
Barrow 1 Brighton 1
Bexhill 2 Burghead 50
Brighton 2 Droitwich 150
Burghead 20 Exeter 1
Droitwich® 150° Folkestone 1
Dundee 1 Plymouth 1
Folkestone 1 t Postwick 10°
Hull 1 Redmoss 1
Londonderry 1 Stagshaw 50
Postwick® 10
Stagshaw 50 909k Hz (330 metres)
Start Point 100° Station Power (kW)
Bournemouth 1
1089kHz (275m) Bg:lokrr:jans Park 14(?
e .
Station Power (kW) lar:r\:amon ° 1
Brookmans 1560 Guernsey 0.5
Fareham 1 Jersey 1
Lisnagarvey 10 Lisnagarvey 10
Moorside Edge 150" Londonderry 1
Redmoss 2 Moorside Edge 100
Redruth 2 Redruth 2
Tywyn 1 Torquay 1
Washford 50 Westerglen 50
Westerglen 50° Whitehaven 1
Whitehaven 1
tlInitially Clevedon and
1485kHz (202m) Postwick will be rest-
ricted to 20 and 2 kW
Bournemouth 2 respectively.
“Directional aerial ‘Directional aerial

Station Power (kW)
200kHz (1500m)

1215kHz (247m)
Station Power (kW)

Brighton 1 Burghead 50
Brookmans Park  50° Droitwich 400
Burghead 20 Westerglen 50
Droitwich 30°

Fareham 1 720kHz (417 metres)
Hull 0.15 Lisnagarvey 10
Lisnagarvey 10 Londonderry 0.25
Londonderry 0.25

Moorside Edge 50" 603kHz (498 metres)
Newcastle 2 Newcastle 2
Plymouth 1

Postwick 1 1449kHz (207m)
Redmoss 2 Redmoss 2
Redruth 2

Tywyn 0.5 1485kHz (202m)
Washford 80 | cariste 1
Westerglen 40°

1197kHz (251m)
Station Power (kW)
Cambridge 0.2

‘Directional aerial
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Radio and television

interference

The latest Directorate of Radio Tech-
nology (Home Office) report on radio
interference, covering 1977, again con-
firms that the revised method of recor-
ding the statistics, introduced in 1976,
indicate the relatively small number of
cases (a total of 171 complaints in-
volving 102 sources) officially ascribed
to fundamental or harmonic radia-
tion from amateur stations. Altogether
some 42,148 complaints represented all
forms of interference with some 43.38%
ascribed as being due to “conditions at
| the receiving site” (i.e. faulty receivers

ference to television reception from all
causes fell by 11.28% to 24,595, inter-
ference to radio reception rose by a
hefty 22.45% to 16,313 (including 10,476
for m.f./1.f. and 5837 for v.h.f./f.m.). The
rising figure for radio (in 1971 it was
only 6,492 compared to 65,826 for
television) indicates that pollution of
the radio spectrum by electrical inter-
ference from domestic and other appa-
ratus is no longer falling (as it did in the
1960s following legislation) but is again
increasing, although the figures also
suggest that there has been a marked
revival of interest in sound radio in
recent years. The fall in interference to
television has undoubtedly been pri-
marily the result of the change from
v.hf. to u.hf.

Certainly amateurs in urban and
suburban environments are finding the
severe spectrum pollution an ever in-
creasing problem for weak signal
reception, particularly that arising from
time-base and switched-mode power
supplies in colour television receivers.
This form of pollution is usually of an
intensity where it does not interfere
with tv reception and makes relatively

tics (380 complaints). Contact devices
such as faulty switches and thermostats
account for 57.38% of complaints from
specified sources (20.23% of all com-
plaints). Among some of the more unu-
sual sources of interference one finds
plastic seam welders, fish thawing
equipment, microwave cooking, wood
glue drying, r.f.-excited arc-welders and
the like — the list seems to grow longer
year by year.

WARC 1979

The World Administrative Radio Con-
ference starting at Geneva next Sep-
tember continues to dominate the
thoughts and activities of many amat-
eur radio organisations, although few
people seem ‘prepared to hazard any
firm opinion on the likely outcome of
the conference from an amateur view-
point. IARU Region 1 Bureau points out
that there are still many unknown fac-
tors, including the attitudes of many of
the countries of Africa and Asia where
amateur activity tends to be at a sub-

or inefficient aerials). While inter- .

little impact on the Home Office statis-

dued level. Historically many of the
most damaging attacks on the amateur
service have stemmed from European
telecommunications administrations

and the results are evident when com-*

paring amateur allocations in Region 1
with those of Regions 2 and 3. A recent
IARU summary of the attitudes of Re-
gion 1 administrations towards amateur
h.f. allocations shows a wide variation
of attitudes from favourable to unfav-
ourable towards the proposed additio-
nal allocations around 10, 18 and 24dMHz
although reasonable support for
maintaining or improving the position
in regard to existing amateur h.f. allo-
cations.

In the air

Although sunspot activity looks set
to increase to an extremely high maxi-
mum in 1979-80 there was an unusually
sharp decline in activity towards the
end of July, lasting through August.

Fifty years ago, on October 21, 1928,
Jimmy Mathews, G6LL (still an active
amateur) made the first two-way trans-
atlantic contact on 28MHz, lasting
almost two hours, with C. K. Atwater,
W2IN of Upper Montclair, New Jersey.
It must have been no easy matter
obtaining reasonable r.f. output at
28MHz from a DET1 power valve, and
like many other amateurs of the period,
GS6LL in North London had to obtain
power from d.c. mains by means of a
rotary converter. Although several
other British amateurs ‘“got across” that
year, 1928 was on the declining phase of
a sun-spot cycle and it was another
seven years before the 28MHz band
again opened for world-wide com-
munication.

Douglas Johnson, GEDW, of Capel,
near Dorking, recently held an “At
Home” attended by many “old-timers”
to mark the 55th anniversary of his

obtaining his “experimental” call-sign.

in 1923.

It was, incidentally, forty years ago — .

October 22, 1938 — that a welcome
OHMS letter came through my letter
box. It contained the radiating licence
G3VA (replacing an “artificial aerial”

" tion systems and techniques” to he held

" WOCXX/WB5SMAR, founder of Collins

licence held since 1936). But like most
newcomers of that era my initial efforts
at transmission were only moderately
successful. Despite many calls on 7TMHz
phone, my first day’s efforts brought
only one contact — with a friend less
than a mile away! Next day, on 1.8MHz,
several contacts over distances of 20-30
miles were made, and altogether in the
first three months some 150 contacts
with about 15 countries were achieved
on 1.8, 7 and 14 MHz (the only bands
then available to newcomers). Trans-
mitter power had to be limited to about
10 watts and receivers were an 0-v-1
“straight” receiver and a domestic “all-
wave” set with an external b.f.o. But itis
curious how, now half-way through my
11th log book, some of those early con-
tacts remain indelibly etched in one’s
memory. _

A rather different contact rate has
been established by Dick Spenceley,
KV4AA (AJ3AA) on the U.S. Virgin
Islands who can be heard most evenings
contacting many European stations on
14 or 21 MHz. In two years, 1966-67, he
made 67,235 contacts and looks set to
achiéve 100,000 in under three years —
and his contacts are not just “contest-
style” exchanges. He was first licensed
in 1927 as K4AAN.

In brief

The RSGB is one of the sponsoring
organisations for a two-day conference
“Recent advances in h.f. communica-

at the IEE, Savoy Place, London next
February 27-28. .. Reciprocal licences in
France now cost 117.5 francs (about
£14) and cover one year . . . To operate
with a reciprocal licence in the USA, it is
now necessary to file FCC form 610-A at
least 60 days before the proposed start
of operation . . . The Radio Club of
America has honoured Arthur Collins,

Radio, with the Armstrong Medal, while
its Pioneer Award went to W. E. D.
Stokes whose testimony in 1910 (when
he was only about 12 years old) before a
Senate hearing against the Depaw bill is
generally credited with helping to pre-
serve the existence of amateur radio in
the United States when it was
threatened with a complete shut-down .
.. The G2NJ Trophy of the “G-QRP-
Club” (devoted to low power radio
communication) has been awarded to
the Rev. George Dobbs, G3RJV, editor
of “Sprat” and founder of the club . ..
The low disposal prices of 23-channel
Citizens Band equipment in the United
States has encouraged many American
amateurs to modify such units for low-:
power amateur operation on 28MHz . , .
Good contacts with South American.
stations were achieved this summer on
1.8MHz . . . Hellschreiber equipment is
being increasingly used by a group of
amateurs in Western Europe on 3.5, 7
and 144MHz.

PAT HAWKER, G3VA
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Character rounding for
the Wireless World teletext decoder

New board offering improved display and revised timing

by J. H. Hinton, M.Sc.

When the original-Wireless World teletext
decoder was designed by J. F. Daniels ' 2,
a deliberate choice was made by the
author to omit the rounding of characters
on the grounds of extra circuit
complication and the increase in cost of
around £20. Since 1976, the balance of
argument has shifted in several ways
towards the incorporation of rounding.
Firstly, the improvement in appearance
and legibility, though significant with
double-height characters and, to a lesser
extent, with ordinary capitals, is much
more important with lower-case
characters. Indeed, the fitting of the
Texas lower-case r.o.m. to the author’s
decoder without rounding was a
disappointment, since the lower-case
characters were, by comparision, more
difficult to read. Rounding means that
they are now preferred to a ‘capitals only’
display. Secondly, the Tifax decoder, the
Mullard i.c. set® and other commercial
designs use rounding, which makes the
appearance of the original Wireless
World decoder display compare
unfavourably. Lastly, the cost of the
rounding facility, including extra power
supplies and one or two other features, is
still about £20, whereas the cost of a full
decoder kit is now around £200.

The extra circuitry, shown in Fig. 1,

provides the following facilities:

@® character rounding on single and
double-height characters, which can
be disabled for comparison purposes.

@® seven-clock-pulse-wide character
cell, with symmetrical separated and
contiguous graphics.

@® optional display of characters in
upper-case only.

@ re-timing of Flash and Steady con-
trols to set ‘after’ and ‘at’ correctly.

The new board uses 17 t.t.l. integrated

circuits, including the Texas r.o.m. and

has been designed to work with R. T.

Russell’'s board 3% A design capable of

working with or without this board and

for either type of character generator
would have been more complicated and
it was felt that people who want round-
ing would also want the features off-

ered by Russell’s ‘new facilities’ board 3.

Existing Texas r.0.ms must be transfer-

red to the new board 4.

Display cycle timing
In the original design, the display col-
umn address for the r.a.m. is changed at

IC,; dot count zero, the output data for,

the new character being loaded into the
latches IC 45 and (69,9)* at dot count 7.
The graphics generator output responds
quickly, having a propagation delay of
four t.t.l. gates, but the 2513 r.o.m.
requires an access time of up to 500ns;
the first three dots after the data change
(7,0 and 1) are therefore used as spaces,
providing a time of 375ns. The conse-
quent absence of a gap between the last
dot of an alphanumeric character and
the first of a following graphic was
avoided with the later use of a 755262
r.o.m., which has an access time of
280ns maximum, by changing the
strobe pulses from IC, to give two
spaces of 250ns before and one space
after alphanumeric characters relative
to graphics. Compared with the shift
register technique, this method of
sequentially gating the dot outputs has
the advantage that when r.o.m. access
time is short, only the first character
column is at risk, since the others have
additional time to settle.

The rounding operation involves
comparison between the display row
and the reference row, so the serial data
for both rows must be simultaneously
available to the display circuits. Three
methods are possible:

—two r.a.ms in parallel can be addressed’
by the two rows, as described by
Mullard®. This is simple, but costly.

—afast r.a.m. can be read in three cycles
of a seven-clock cell, the r.o.m. ad-
dressed on the reference row during
the nexttwo cycles, its output latched
and addressed on.the display row
during the last two cycles. This is also
relatively simple, requiring no timing
changes in the rest of the decoder; a
new design of decoder could use this
to advantage since the extra cost of a
faster r.a.m. is small. The need for
compatibility with existing decoders
ruled thisout.

-three successive character display
cycles can be used to read the r.a.m,,
access the r.o.m. twice and display the
character with rounding. This
imposes an extra delay of one display
cycle in the alphanumeric channel
and timings must be changed to in-
troduce a compensating delay in the

*Gates and pins are identified in J\is way. (69.9)
refers to the circuit whose output is on pin 9 of 1Cgq

graphics and control channels. This

method was chosen.

In the initial teletext specification,
control characters were always dis-
played as blank spaces, so it was
immaterial when in the cycle they took
effect. The original W.W. decoder took
advantage of this by strobing the con-
trol character decoder at count 3,
having allowed the new data plenty of
time to propagate through the gates.
Under the current specification, where
control character cells may be dis-
playing held graphics, or a ‘new back-
ground’ colour, they act at a cell boun-
dary and are therefore defined either as
‘set at’ if they take effect immediately,
or ‘set after’ if they do so at the transi-
tion to the next character.

Russell’s board 3 deals with the pro-
pagation delay in gates 101, 106 and 116
by feeding the control character de-
coder and graphics generator from
latches which are loaded at dot count 0,
the one-clock-period interval after the
r.a.m. latches are loaded (at count 7)
allowing plenty of time for the gate
outputs to settle. The character cell for
graphics and controls is therefore ore
dot to the right of the alphanumeric cell,
the effect being to give one space before
and two after the alphanumeric sym-
bols (with the T.I. r.o.m.), rather than
two before and one after, as was or-
iginally the case. The purpose of the
graphics latch IC g, on board 3 is to keep
the most recently displayed graphics
symbol available to be called up as a
held graphic, its loading being control-
led by AND gating of data bit 6 (high for
graphics, low for alphanumerics) with
dot count Q. (1,8) so that a new graphic
appearing on the data bus at count 7 is
clocked into the latch at count 0.

The bit 6 signal used here is delayed in
IC,1y, which ensures that the new value
appears at 116, pin 1 after Q. has gone
low, remaining static while it is high. If
116, pin 1 were fed from (117,10), the old
value of bit 6, still present at the Q. step
due to delays in IC,y; and IC 14 would
clock IC,y, with a spurious signal. The
delay of one display cycle in the control
and graphics signals needed to com-
pensate for the extra cycle taken by the
character rounder is achieved by
changing the load point of the r.am.
latches IC,q and (69,9) from count 7 to -
count 0, the same as the beard 3 latches,
thereby giving the one cycle delay.
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4 Fig. 1. Circuit diagram of board 4.
Asterisks denote changes in
connexions to board 3. Upper-case and
character rounding switches are taken
to body of board. All pads connected to
board III are on the lower side of board
IV and are denoted by suffix L.
Prefixes C and W are those used on
board IIL.

Where two latches are used in cascade
in this manner it is essential to ensure
that any differences in precise loading
time due to different gate paths tend to
clock the second latch first. This condi-
tion is met here because the r.a.m.
latches are fed from a 7442 decoder
containing three stages of logic, while
the control character latches IC,;; and
IC ;7 are clocked from ICj 3 Q. via an
inverter and a gate.

With Russell’s ‘new facilities’ modifi-
cation, the controls for ‘Box’ and ‘Un-
box’ are decoded on board 2 and delayed
from ‘set during’ to the correct ‘set after’
by (117,5) on board 3. The additional
delay of one character needed with
rounding to match the other signals is
provided by a 22nF capacitor on the
output of IC4;. This method is permis-
sible here because the signal is not used
for any other purpose and because
(117,5) only samples the signal at count
0, so the correct state will be loaded if
the delay due to the capacitor is be-
tween 4 and 11 clock pulses. The situa-
tion with ‘Flash’ is more complicated,
since board 3 uses the original board 2
circuitry for alphanumeric/graphic
selection, blanking held over a ‘Flash’ or
‘Steady’ control character, generation
and mixing of ‘Flash’. The controls for
Flash and Steady still set at count 3, so
without the new board a graphic will
start and stop flashing in the middle of
the character cell. To minimise inter-
connexions and modifications to board
2 the select and blanking functions are
performed on the new board, while the
flash control gated with the oscillator
signal is brought onto it. Latch (207,5) at
(207,2), in conjunction with gate
(206,10), delays ‘Steady’ to the next cell
boundary, timing it into set ‘at’ while
‘Flash’ is delayed to the next boundary
plus one cell to give set ‘after’, to
achieve the specification.

" Odd/even field detection

The original field sync. separator circuit
gated the mixed sync. waveform with
10ps pulses from the margin generator
IC;, (a monostable flip-flop, triggered
from the front edge of sync. pulses), the
gate (4,13) suppressing line syncs. and
equalizing pulses, while leaving field
syncs. only slightly shortened. Unfor-
tunately, the trigger delay time of the
monostable (70ns max) allows a short
spurious pulse through (4,13), which is

selector, Ing.

removed by integrating it with C,
(10nF) in conjunction with the 30-ohm
output impedance of (4,13), a 7428
buffer gate, to prevent it being seen by
IC;and IC,, The author cured stubborn
problems of vertical bounce by sam-
pling the sync. waveform 10ps after
syncs by means of a ‘D’ flip-flop,
clocked from Q of ICa Clearing the
flip-flop from the sync. waveform pro-
duces the same waveform as at (4,13) in
the original circuit.

On the new board this function is
performed by D flip-flop (218,5) which
sets whenever a broad field puise is
detected (following either a line sync. or
an equalizing pulse), loading into (218,8)
the state of monostable 208 IC which is
triggered from syncs, as seen in
waveform diagram Fig. 2. Provided that
its period is less than 32us plus the
duration of IC; pulse (10ps), field syncs
occurring in the first half of a line will
load (218,8) high, while those in the
second half will load it low, so that it
takes up a state determined by whether
the final field pulse was in the first or
second half of the line, thereby dis-
tinguishing between odd and even
fields. The period of monostable 208 IC
must be greater than 32ps; if less it will
retrigger on the equalizing pulses. The
timing components are therefore
chosen for 37ps allowing 5ps margin

~each way. The resistor and capacitor

must therefore be close-tolerance,
high-stability components of *2% or
better.

Reference row address selection

In character rounding, the address of
the reference row is alternately one
more and one less than the display row.
For normal-height characters this
alternation occurs every field (requiring
the odd/even signal), while for double
height the alternation is every line, the
least significant bit of the line count
being used. The selection between these
two signals is performed by gates
(215,12) and (215,6) under the control of
a normal/double height signal from
board 3, the gates being enabled by a
low state of the display/reference signal
from IC,3 Q. to give a row-address
alternation signal at IC 47, pin 11. This is

Line number =

! 622 | 623 1 624 !
_n N S |
| ! | |

'
+Vve syncs 825 .
218,2

|

1
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fed to the 2nd, 3rd and 4th bits of the
adder IC 54 to add zero or 14 which, with
the inverted display /reference signal on
bit 1, gives an overall addition of one or
fifteen, the latter being equivalent to a
subtraction of one.

At 1C,;3, count 0, the new data is
applied to the character-address of the
r.o.m., together with the reference row
address. At count 4, the row data is
latched into 'IC,;; and the address
changed to that for the display row,
while at count 0 the reference row data
is loaded into the shift register IC,4and
the display row data into its partner
ICy1a

Character generation and

rounding

The alphanumeric characters are built
up on a dot matrix of 5 wide by 7 high,
each dot having a duration of one clock
cycle and a height of one line per field.
The overall height is two picture lines,
due to the interlacing of alternate fields.
Character rounding effectively doubles
both the horizontal and vertical resolu-
tion on diagonals by detecting and then
smoothing them out by adding small
dots, sometimes described as ‘half dots’,
although they are really a quarter of a
full dot in area, being half a clock cycle
wide and one line high.

On an odd field, the upper one of the
interlaced pair, the display row is
compared with the reference row (the
picture line immediately above) as fol-
lows. Where there is a dot in the
reference row and the following point in
the display row but not the following
point in the reference row, these three
conditions, AND gated with the second
half of the clock cycle in (210,8), pro-
duce a ‘pre-rounding’ quarter dot, as
shown in Fig. 3. The reference row is
similarly gated with the previous point
in the display row, the inverse of the
previous point in the reference row, and
the first half of the clock cycle in (210,6)
to produce a ‘post rounding’ quarter
dot. On even fields the display row is
compared with the one below in the
same way.

These logical operations require
simultaneous availability of the pre-
ceding current and following picture
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points on both the display and reference
rows, six signals in all. The serial out-
puts from the shift registers IC,j; and
I1C, 4 are each fed through two sections
of quad D latch IC,¢ connected as a
further two stages of shift register, the
‘following’ signals being taken direct,
the ‘current’ ones after one stage, and
the ‘previous’ ones after two. The
complementary outputs provide the
inverse signals needed, and the outputs
from the pre-rounding gate (210,8) and
the post-rounding gate (210,6) are com-
bined with the ‘current’ display-row
signal in gate (202,6).

The new facilities introduce an
important difference between the ac-
tions of line/field and control-character
blanking. The latter, when overridden
in held graphic mode by a graphics
select signal via 118, 6, disables the Y
signal on board 4, leaving a space which
may be displayed black or in a new
background colour. The line/field blank-
ing, applied outside the area of the
display, inhibits it completely via the
strobe input of R G B multiplexer IC s
and is also fed into board 4 to blank its
white output in order to provide a
proper monochrome signal there for
test purposes. ’

Under certain circumstances, dif-
fering delays in the propagation paths
of the various signals involved in the
generation of the graphics Y signal give
rise at character cell boundaries to
glitches of incorrect data lasting a few
tens of nanoseconds, which if not
removed are clearly visible on the dis-
play. A t.t.l. gatein the high state acts as
a source of 3.6 volts in series with about
1D ohms, so the exponential charging
waveform across a capacitor of InF
takes around 50ns to rise to the
approximately 1.3V input threshold
level of the following gate. The low-
state output impedance of 10 ohms with
a current limit of 50mA discharges the
InF capacitor to the threshold level in
around the same time, so positive and
negative edges both undergo a delay of
50ns, while any pulses of shorter dura-
tion than this disappear altogether.

These typical figures depend on i.c.
parameters, which are liable to vary
between samples, and repeatability can
be improved by adding resistance in
series with the gate output. With 100

Qa 21374

Reference
row

Display Iine{ |
Display row +

Post-round

Pre-round

ODD FIELD

Fig. 3. Method of rounding characters
with quarter dots.

'ohms, both transitions are expotential

and the ratio of the time constants
balances the effect of gate input
threshold being nearer 0 than 1 level, so
the edge delays are again about equal.
Unfortunately, this only applies where
the interval between edges is long
compared with the delay time. In the
case of a short pulse, where the back
edge starts from a point on the ex-
ponential tail of the front edge which
has not reached its full value, the back
edge is delayed less than the front one,
producing an overall narrowing of the
pulse. Without the series resistance,
negative (but not positive) going pulses
can be delayed without distortion dueto
the almost linear capacitor waveform
with very little tail, but it is not true that
a pair of equal value capacitors at
opposite polarity points balance out
distortion — in fact they produce it on
short pulses of either polarity.

Applying these principles to the de-

coder waveforms, the only area of one
clock pulse width in the graphics is the
central space in separated-mode cha-
racters, so a capacitor can safely be used
to remove glitches, provided that is is
used without gate series resistance and
at a point of positive going video. A
value of InF at (206,1) is sufficient to
absorb the glitches and brings the total
delay in the graphics Y channel up to
around 110ns relative to the colour
controls. To prevent this giving rise to
wrong colours at the right hand edges of
graphics held-over colour controls, a
compensating delay is introduced into
the latter signals. Since these containno

Fig. 4. Waveforms of the dot counter
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short pulses, 100 ohm gate series resist-
ances can be used here in conjunction
with the shunt capacitors.

Rounded alphanumerics contain
bright areas of one clock pulse width,
and gaps of a half, so shunt capacitors
cannot be used at all on these signals.
Fortunately, their phasing is less critical
due to the 1 dot space either side of the
character, and the arrangement of
timings in the character generator to
give a delay of one clock period gives
acceptable relative alignment. In this
circuit, a negative-going dot count 7
signal from IC,,, pin 9 is fed to the
synchronous shift/load inputs of the
74166 shift registers 1C4,4 and ICy;y, so
that the new row data from the
reference latch and the r.o.m. is loaded
into the two sets of parallel inputs C to
G on the next positive clock edge (dot
count 0). The other inputs, including H,
are earthed, so that the first character
dot appears on the shift register output
Q, at count 1, and the generator output
(202,6) at count 2 due to the further
delay in ICy.

Upper-case only

Before the character rounding circuit
was fitted, an experimental reversion to
displaying all letters in upper case was
found to imprve readability, but the
crude method of switching r.o.m. bit 6
input to bit 7 renders %, 11, %, +, DEL,
and control characters incorrect. A
gating circuit to change letters a to z to
upper case without affecting any other
characters was therefore devised using
IC 4, (202,8), (209,10) and (209,12). Four
separate switches are provided to dis-
able this circuitry, together with the
character rounding, the control cha-
racter blanking, and the new facilities
provided by board 3. The feature of
being able to bring these in and out of
action at will is valuable for instruction
and demonstration purposes, and is not
provided for in ls.i. decoders designed
for consumer use.

Character-display dot counter

To help minimise the number of i.cs'in
the decoder, Daniels used common
clock-divider circuitry for acquisition,
and display modes, giving an eight-dot
character cell. The alphanumeric cells
have five character dots to three spaces,
while graphics are split 4/4 for con-
tiguous and 1 sp-2 char-2 sp-2 char-1 sp
for separated ones. The illustrations on
page 16 of the current specification?
show a seven-dot cell, split widthwise
into 3%4-3"% dots for contiguous graphics
and 1 sp-2 char-1 sp-2 char-1 sp for
seprated ones. The new board therefore

contains a new dot counter, ICj;,
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which is switched to give seven clock
pulses per display character. In order to
split up the graphics cells correctly it is
necessary for counts 4 and 5 to occupy
only half a clock pulse each, as shown in
the waveform diagram of Fig. 4.

During acquisition mode (line 11-21
high), (202,12) output is high all the
time, so the inverted clock waveform
from (209,2) is simply inverted back
again in the exclusive-OR gate (217,3).
During display mode, count 3 sends
(202,12) low, switching (217,3) over to
non-invert and changing its output to
low. A synchronous counter is needed
to ensure that the propagation delay
round this loop is less than half a clock
cycle (72ns), so when the clock goes low
(217,3) goes high, causing the counter
IC,13 to advance to 4. IC,q, pin 12 then
reverts to high, returning (217,3) to
invert, so its output goes low ready to
advance the counter again when the
clock goes high. The counter spends
half a clock period in the ‘3’ state and
half in the ‘4’ state due to the extra
count, a scale of eight being achieved in
seven clock periods. Placing the extra
count in the middle preserves the sym-
metry of the graphics, whether
separated or contiguous.

Board 3 modifications

‘Because alphanumerics are generated
during the character cycle before that in
which they are displayed, the new row
address for both alphanumerics and
height’ has to reach the alphanumerics
generator a cycle before the change is to
take effect in the display. Since double
height is a ‘set-after’ mode, the ‘at’
signal on IC,,5, pin 11, whose back edge
sets the double height bistable IC,;), can
be combined with its output in gate
(205,11) to change the row address at
the arrival of the control character.
Unfortunately, this is too early for the
graphics and has to be delayed for them
in ‘D’ latch IC,y, otherwise a graphic
being held over a double-height control
character would be incorrectly dis-
played as the top half of that graphic in
double height. .

On return to normal height, the row
address for both alphanumerics and
graphics now sets ‘after’ rather than ‘at’,
but this of no consequence, since sec-
tion 3.1.7 of the specification? requires
that held graphics are cleared at a
change between alphanumerics/
graphics or between double/normal
height, so a normal-height control can
only be displayed as a space. The line-
blanking signal is delayed one character
cycle by feeding through the unused
section (output pin 2) of hex. latch IC .
A 1nF capacitor was found to be needed
from IC 35, pin to to earth to prevent
vertical jumping of the part of the pic-
ture below a double height row.

To enhance the action of the video
switch, the mixed blanking signal is
taken out ater inversion by (124,8),
combined with the ‘box’ signal in gate
(205,3) and fed back into (105,15) to
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Humphrey Hinton, aged 40, with three
children, has lived most of his working life
in Cambridge where his spare time is taken
up with being a Church Council secretary
and school manager.

After reading Electrical Sciences at
Trinity College, he took an M.Sc. and then
worked with tunnel diodes at Harwell
before returning to Cambridge as a tech-
nical officer at the observatories. From
1968 he was engaged on acquisition and
handling of test data for the Hovertrain
project until its cancellation by the
Government in 1973. He now works in
the engineering department of Pye Busi-
ness Communications Limited on special
c.c.t.v. and audio systems for industry,
and has recently developed a push-
button, stored-number loudspeaking
telephone.

disable the R G B text outputs while the
tv picture is displayed. This makes the
unit suitable for those sets where the
preferred method of interfacing is to use
the ‘cut hole’ signal to blank the picture
in the video processor, while feeding the
R G B text signals in via switching
transitors wired in parallel with the set’s
R G B output stages.

Power supplies
The new display board 4 together with

board 3 bypasses a fair amount of board

2 circuitry, but, unfortunately, this is
distributed among the i.c. packages
such that only seven i.cs, numbers 52,
53, 58, 60, 61, 74 and 75 could be dis-
pensed with completely, which reduces
power consumption by only around
100mA. It is useful to retain board 2
intact for diagnostic and test purposes.
There is also a risk of introducing faults
by unnecessary disturbance of the
board in removing i.cs.

While the original power unit may
just supply board 3 if the reservoir
capacitance is increased, the further
current required by the new board
makes an additional power supply es-
sential, although how this is achieved
depends on the individual constructor.
For the prototype, a completely new
power supply was built, with three 7805,
three-terminal regulators feeding res-
pectively:

—board 1 (750mA) and analogue board

(100mA).

—board 2 (470mA) and board 3 (570mA).
—board 4 (530mA) and possible future
additions.

The printed-circuit board is designed to

mount above board 3 so that the
assembly will just fit into the standard
cabinet, with VR; removed and the
existing boards mounted as close
together as possible. )

Construction and installation of the
new board will be described in the next
article.
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Electrical noise
measurement

Mr Richard C. Kirby, Director of the CCIR,
Geneva, writes as follows about James Moir’s
article “Electrical noise measurement in
audio engineering”’ in the August 1978 issue:,

In this article numerous references are
made to “1EC 268-3" “CCIR 468-1" and
“CCIR 468-2". In fact all these references
should read “CCIR Recommendation 468-2"
since this is the text to which reference is
made. There appears to be some confusion by
the author of the two organizations ISO and
CCIR.

Furthermore, since Recommendation 468-
2, replaces and abrogates Recommendation
468-1, reference to this latter text should be
deleted.

Finally, in the references, the insertion
“CCIR Recommendation 468, Study Pro-
gramme 2A-10” shouid read:

CCIR — Documents of the XIVth Plenary
Assembly, Kyoto, 1978, Volume X, Recom-
mendation 468-2, 1978.
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Wideband noise reducer

Cost-effective i.e. design pumping effects with pre-emphasis

by D. L. Harrison B.Sc.(Eng)

The noise reduction system described
can yield a wideband reduction of tape
recorder noise of about 30dB. A
compander integrated circuit forms the
heart of the system and judicious use of
pre-emphasis and de-emphasis reduces
noise pumping effects.

ONCE OPTIMIZED for the signal levels
in a particular installation the noise
reduction provided by this circuit is
dramatic. From a hissy, hummy tape
output one can enjoy absolute silence
during quiet passages without, in my
opinion,noticeably degrading the music
programme. The system does not use

r.m.s. signal detection, as does the dbx,

system, but I feel that r.m.s. signal
detection, whilst it does offer some
advantages, is not the panacea it is
often made out to be. It is less sensitive

to phase errors in the channel compared-:

with average signal detection. Admit-
tedly the tape medium is notorious for
introducing phase errors that could lead
to compander mistracking if r.m.s. de-
tection is not used. However r.m.s. de-
tection is more susceptible to h.f.
amplitude response errors than average
signal detection* a fact rarely men-
tioned by the proponents of r.m.s. de-
tection. It would seem, therefore, that
r.m.s. versus average detection is some-
thing of a “swings and roundabouts”
situation. Considering that the cost of
the system here is about one tenth that
of a dbx system and that the results are
impressive. I feel a really cost-effective
design has been achieved.

A problem which has plagued simple
companders in the past has been that of
noise pumping. When the average value
of the signal is high as at A in Fig 1 the
expander gain is also high and so the
background noise signal is amplified.
However this noise is generally not
heard because of the masking effect of
the signal. At B, however, the average
value of the signal has dropped, i.e. a
very quiet passage following a very loud
passage of music. The expander is un-
able to change its gain instantaneously
and so due to this fall back time the gain

*M. G. Duncan, D. Rosenberg, & G. W. Hoff-
man. Journal of the Audio Engineering Society.
Oct. 1975, vol. 23. Design criteria of a universal
compander for the elimination of audible noise in
tape, disc, and broadcast systems.

. envelope

High average value
means high expander
gain . high noise level

Average value
of programme

A B C Time

Fig. 1. Simple companders are un-
able to respond instantaneously to
a fall in signal level, giving rise to
obtrusive changes in noise level.

is high whilst the signal is of a low level
and thus the noise can be clearly heard.
This is a serious shortcoming of the
simple compander because a noise level
of varying aniplitude which is pumped
up and down by the signal level has a
greater annoyance value than a steady
noise level.

Fortunately the effect of this noise
pumping can be subjectively reduced by
including signal pre-emphasis before
compression and de-emphasis after ex-
pansion. This is the method adopted by
dbx Inc and by the system presented
here. In this particular design a pre-
emphasis of +12dB starting at about
500Hz is used. This does not’eliminate
noise pumping but reduces the high
frequency noise by 12dB and renders it
inaudible under normal listening condi-
tions. On compression this 12dB lift
becomes 6dB which is passed to the tape
recorder.

Now unfortunately if one is recording
at levels of about —10 to 0 VU there is
very little headroom until tape satura-
tion is reached and even less at the
higher frequencies. Thus 6dB lift at
frequencies above about 2kHz could
very easily lead to high frequency tape
saturation. This may be counteracted
by including pre-emphasis in the signal

" detector path as shown in the system

block diagram. The particular design
here uses a detector pre-emphasis of
+20dB starting at about 1.6kHz, in
common with the dbx svstem. Curve
(a) of Fig 2 shows the signal pre-
emphasis whilst curve (b) shows the
overall frequency response of a com-
pressor combining the two amounts of
pre-emphasis. At frequencies above
about 2kHz the recorded signal level
actually reduces.

A further problem akin to noise pum-

q / /
@6 x/ {a)
G 4f— / (0)
b g (c) < Z /\
g o / \\

100 1k 10k
FREQUENCY ( Hz)

Fig. 2. Effect of noise pumping is
reduced by using pre-emphasis
(curve a) prior to compression and
corresponding de-emphasis on
expansion to reduce h.f. noise by
12dB. Possibility of tape saturation
is alleviated by adding
pre-emphasis in the detector path,
as in the dbx system, giving
combined result of curve b. Low
frequency pre-emphasis, included
in curve c¢ helps to reduce
audibility of hum signals.

(b)

Fig. 3. Variable-gain circuit in
compressor (a) and expander (b)
provides signal current into the
op-amp whose amplitude is
proportional to the average of the
current flowing in the rectifier circuit.
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State of the art cassette tape decks
costing say, £700, can offer a dynamic
range of about 60dB, but a more realistic
figure for machines which the majority
of us are able to afford is about 45-50dB.
As the signal-to-noise ratio of good
quality discs played using high quality
electronics can be about 60dB, f.m.
broadcasts can be as good as 70dB, and
live material can have a dynamic range
exceeding 100dB, one must ensure that
programme peaks do not cause tape
saturation, thus losing the lower end of
the dynamic range amongst the noise.

This problem has been addressed by
many workers in recent years and the
solution, in one form or another, is to use
signal compression before recording and
complementary expansion on playback.
Possibly familiar is the Dolby B system
for domestic use, providing up to 10dB
reduction in noise frequencies above
about 2kHz. Whilst a 10dB reduction is

. certainly worthwhile the remaining noise
is still audible when listening at realistic
sound levels. A more recent system,
introduced by dbx Inc, yields
improvements of 30dB and subjectively
reduces noise to below audibility.
Excellent though it may be, the system is
still very expensive and so a circuit was
designed with the aim of approaching
the dbx performance but which was well
within the scope of the amateur

Compressor

Expander

;nput  |Preemonasis rec%}’%er Deemphasis

5 o~

Averaging
rectifier

Preemphasis
Y

constructor.

The circuit achieves noise reduction by
wideband compression and expansion.
The compressor contains a voltage
controlled amplifier (v.c.a.) whose gain is
inversely proportional to the average
value of its output voltage, i.e.

R, R,
G= =
Vout(av) GVin(av)
eI LI
vin(av)

.+ 10dB will cause the gain to increase by

Averaging
rectifier

r
&
\

The gain of the v.c.a. is controlled by the d.c.
output of an averaging rectifier stage whose
output is proportional to the average value
of its alternating input voltage. If input V;,
changes by, say, +20dB then the gain will
change by —10dB thus the output will
increase by only + 10dB. Square-law
expansion is the exact complementary
process. i.e. G= Ry X Viyqy

thus an input change of

+10dB and the output to increase by
+20dB.

ping is that of hum pumping. This arises
when the playback signal from the tape
recorder contains an audible hum com-
ponent. This hum signal will also be
pumped up and down in level by the
signal. Now whereas a high level signal
will effectively mask a high frequency
noise component the same is not true
for a low frequency noise component
(hum) hence hum pumping is subjec-
tively even more annoying than h.f.
noise pumping. This problem is eased by
the use of low frequency pre-emphasis
and curve (c) in Fig. 2 shows the overall
compressor frequency response of the
final circuit. Note that the end-to-end
frequency response of the compressor
and expander combination is flat since
their frequency responses are comple-
mentary to each other.

In any compander system the band-
width of signals presented to the device
which measures signal level and hence
controls signal gain should be the same
in expand mode as in compress mode.
From any high quality music source the
bandwidth could be up to 20kHz whilst
alow quality cassette tape recorder may
have a bandwidth of only 10-12kHz.
Such a mismatch means that the signals
seen by the rectifier circuit are not
identical on record and playback. Since
most of the energy of music signals is
contained in frequencies below 10kHz a
20Hz-to-10kHz bandpass filter is in-
cluded in the signal feed to the rectifier
to prevent this bandwidth mismatch.
The lower filter frequency of 20Hz en-
sures that subsonic signals such as

turntable rumble or acoustic pickup
from passing heavy goods vehicles do
not cause rectifier mistracking.
The compander integrated circuit used
is the Signetics NE570 which contains a
stereo pair of compander circuits. Each
half of this.chip contains an operational
amplifier, .a variable gain cell and an
averaging rectifier circuit. The variable
gain cell can be thought of as the v.c.a.
but it provides a signal current into the
summing node of the op-amp whose
amplitude is proportional to the average
amplitude of the signal current flowing
into the rectifier circuit. The relation-
ship, with symbols as in Fig. 3(b), is

Vin(av).vin
TOAXRRE m

The basic configuration of the NE570 in
both compress and expand modes is
given in Fig. 3. In compress

Vin=2Z3l \; (considering magnitudes only)
and V,, in equation 1 becomes V,,(comp)

— ZBVDut(av)vout ’

“Vin= T0,AXR\R,

If we write V,, =GV,

1% T0pAXR,R
then 2 =G=_—_""1"2
Vin ZSva(av)
|
|G =[TORAXR R,
Ziyvin(av)

which is a square-root compression [aw.

VA Vinan Vi
In expand, Vo, =Zsls6= 73““:’(‘}2) 'an
Z3Vilkav
or Vouz(av) =ﬁlxé;|;22’

which is square-law expansion.

* * *

IN THE EXPAND MODE the output
noise of the NE570is about 20uV and the
maximum signal output available is
around 5V r.m.s. (2V r.m.s. in compress).
Thus the available dynamic range of
this chip is in excess of 105dB. To take
maximum advantage of this very good
-figure an input amplifier stage in the
form of an LM381 low-noise chip is used
to drive the NE570 at fairly high levels
on playback see Fig. 4. Resistors R, and
R; bias the output voltage to about half
supply voltage. The configuration
chosen also allows the gain in playback
and record modes to be changed very
easily. The value of R; was chosen to
suit my hi-fi set up and allows a maxi-
mum input signal level in compress
mode at any frequency of 2.0V peak.
And the value of R, was chosen to suit
my tape recorder when playing back
signals recorded at —10 to —6VU. In
the expand mode the absolute maxi-
mum input signal is 300mV peak.
Referring to Fig. 3 the complex
impedance Z; is realised in Fig. 4 by R,
Rg and C;. These components provide
the signal pre-emphasis as follows. At
low frequencies C; is virtually open
circuit and Zj is 100kQ. As frequency



increases the reactance of C, decreases
and gradually shunts R5with Rg, until at
high frequencies C; is virtually a short
circuit. The h.f. impedance of Z;is then
33kQ in parallel with 100k (25k) i.e.
12dB lower than the low frequency
impedance. Hence the 12dB pre-
emphasis prior to compression and 12dB
de-emphasis after expansion. The value
of Z; was chosen so that the average
gain of the NE570 at the signal levels
involved was approximately unity.
Thus on switching the noise reduction
system in and out there is little or no
difference in output level.

The NES570 is d.c. biased with R; and

Rg with a.c. feedback being returned to
ground by Cs.
" Input offset currents in the variable-
gain cell can cause even-harmonic
distortion which can be trimmed out if
desired; it is quoted as typically 0.3% if
pins 8, 8 of IC, are left unconnected.
Provision is made on the p.c.b. for Ry,
Rpand the pre-set resistor which can be
included to trim the distortion down to
0.05%, given a distortion meter to set up
this adjustment.

Capacitor C;o is the rectifier
averaging capacitor and its value de-
termines the transient response of the
compander. The value of 3.2uF was

+22Vunreg

determined by experiment only and was
found to suit the type of music which I
most often listen to (pop with some
lighter classics). You may of course,
choose other values to suit your own
preferences.

Resistors R}, and R3 are included to
refer the a.c. signals to ground so that
on switching between in and out, or
between compress and expand, large
d.c. changes are not passed on to the
output resulting in loud “thumps”.

The rectifier bandpass filter and pre-
emphasis are realised by IC; a quad
op-amp, also a fairly conventional
voltage-controlled voltage source type
of active filter. Resistors Ry, Rysand R
bias the filter output voltage to half
supply voltage.

Components Ry, Ry and Cy¢ provide
rectifier pre-emphasis. At low frequen-
cies C ¢ is open-circuit and the closed-
loop gain of IC3b(d) would be R,;/
(10 4+ 100)kQ. At high frequencies C g is
short-circuited and the gain is R,3/10k$2,
i.e. 20dB higher.

Signal pre-emphasis at low frequen-
cies is produced by C,, in conjunction
with R, and the internal 20k resistor.
Resistor R,¢ limits the maximum 1.f.
pre-emphasis to 12dB. In compress, this
network controls the feedback current
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via the AG cell and in expand the net-
work controls the input current to the
NES570 op-amp.ComponentsR;,C, Ry
provide Lf. pre-emphasis in the com-
press mode and 1f. de-emphasis in the
expand mode. If you find that hum
pumping is still a problem experiment
with different values of C;; and Ry,
according to how much hum is present
in the tape recorder playback output.

The lowish value of Cy, in conjunction
with the low values of Ry, R;5 forms a
high pass filter (f, 20Hz) to remove the
change in direct voltage which occurs
at the NE570 output pins when the gain
changes. This does not affect the Lf.
signal frequency response however,
because Cy is within the feedback loop
around the NE570.

I chose to use flat p.c.-mounting NF-
type relays by Thorn or National
Panasonic to achieve signal switching
between compress and expand mode

. and to switch the processor in and out

of circuit. Multipole switches, other
types of relay or even semiconductor
switching may be used, but the
p.c.b. design accepts only the NF relays,
however. It is advisable to use separate
power supply and earth return leads for
the relays. The relay coil current is
about 40mA and this will avoid small

r—> +22Vreg
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D.L.Harrison
Noise Reduction System

Double-sided glass fibre printed boards
are available from the author at 22
Chandos Drive, Martlesham,
Woodbridge, Suffolk IP12 4TA at £3.50
inclusive. NE570 i.c. costs £4.95 from
the same source.

Board holes are 0.8mm dia. except
mounting holes (3.5mm),
potentiometer holes (1.3mm), and
relay, terminal connections and power
supply components (1Imm).

® Lextrokit pins

X Througnwire soldered on both sides

<4
Replay amp output

+o 17Va ¢
unreg
a

- i . 1
e — A =
Mn 5K T ' 1 —ame— s o ({ _| T
Yor ' \ v —1O0k— 7 RLAC 2 ener
Jor L 3 r
sk 10 : , Felp2r g sexs‘(‘ B8k & = [y 100k
0 \22\71' bl P A | [ 1000u
14 ook T 202 M e |=.l4
I Ro ® Nes70 2 Cou RIS Zener
fmlptm _ tau2e -0k !
3 7 24200 ,_1_11‘\_ P~ I A
—k— | —100k— f
RV 202
' 2y ws | | x e
26k - ——t
Foon ) omoone .V 6D, s T i T 1
104, 5b g — - o L =t
P I 1 q_) 00K == ( —
¥4 5% 00N = - 4 1 =303 x —— 70—
5 — : 3
4 1Bk 1 (o |
i J
Replay amp Link
output 2,5 — 220u 25V o \,\
~‘J_' — e 10 &V, 3
LEFT +-i0u- utout . \ B
Rec nput = o |5) K . - — BT
2, [ L l . L] —n— pLoo0
-— — U -
00k 1 2 | 1 L=
r—Ee® " RIB 1] 0on s RIC b 7 et — - 5
Nt @ -- l ‘ | ‘ l p@\f (% omp 0
ol W S g g e S
S —100n= 0
’n:c/.::m RIGHT — J —— =4 - s
. 2u2 33k - e (vy‘.!un
- a3 2% ~10p= —27k——
v e’ _Output E — ]







