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10kHz - 120MHz AM/FM SIGNAL GENERATOR TF 2016
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The mi Signal Generator
for vif-1f-mf-hf-vhf bands

AM/FM Signal Generator TF 2016 is a general
purpose instrument for receiver testing. Its facility for
battery operation and its rugged construction make it
ideal for field as well as factory use.

TF2016 will deliver up to 4V e.m.f. and yet has a
leakage level that is so low that even receivers with a
sensitivity of 0.1 pV can be tested without ambiguity. And
the total output level accuracy of 4+ | dB ensures
confidence every time.

Fundamental frequency generation is used over the
entire frequency range thus ensuring the total absence of
non-harmonics. The good tuning discrimination makes
narrow band receiver testing quick and easy.

Amplitude modulation up to 1009 modulation
depth and frequency modulation up to 75 kHz deviation
are available using the internal 400 Hz and | kHz
oscillators. External modulation can be applied and, if
required, internal a.m. and external f.m., or internal f.m.

and external a.m., can be applied simultaneously.

A version of TF 2016 will shortly be available
equipped with a |50 Hz preset pilot tone f.m. for use on
Clansman receivers.

Pulse Modulator, TF 2169, may be fitted to the
signal generator to provide pulsed r.f. for radari.f.
testing. IF probes can be supplied to help tuning to
receivers fitted with battery economizer circuits.
Alternative output level calibration plates, matching pads,
attenuators and r.f. fuse units are included in the wide
range of optional accessories.

Digital Synchronizer

The addition of this clip-on unit (as shown in our
photograph) converts the TF 2016 into a synthesizer. It
provides astability of 4| partin [0°and allows the
frequency to be set in 10 Hz steps.

Full information gladly supplied on request.

S
M1 MARCONI INSTRUMENTS

Marconi Instruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 0JN - Tei: (0727) 59292 - Telex: 23350
Marconi Electronics Inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752
Marconi Instruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge - France - Tél: 996.03.86. - Télex: 600541 .F
Marconi Messtechnik GmbH - 8000 Munchen 21 Jorgstrasse 74 - West Germany - Tel: (089) 582041 - Telex: 5212642

A GEC-Marcon: Electronics Company

WW—001 FOR FURTHER DETAILS
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Front cover is an imaginative
painting by J. G. Dougherty, of
the GEOS satellite in orbit,
showing the natural phenome-
na it was designed to investi-
gate. A report on GEOS
appeared in the August issue,
p.33. Picture by courtesy of
British Aircraft Corporation.

IN OUR NEXT ISSUE

Telext decoder modifications.
An article describing the circuit
changes and additions needed to
enable the Wireless World
decoder design to decode the
latest control characters —
graphics hotd, double height,
separated graphics and back-
ground colour.

Ernie Lowinger describes how to
make a thréad-suspended’
pickup arm, as expected to be
shown this month on Tomorrow's
World. This one doesn’t need a
lathe!
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Standard options 5 colour
from1or2 pole » body/rocker
2or 3position ‘ _ choice

2 Window

| ——o~illuminated
Single and 3 _ i rockers

double lens

pilot light > All-illuminated
rockers

Tak“"’ look at these
standa g options!

Check your needs
with the Arrow 92 series .
catalogue.
We'll send a copy. '

always
thi yk INg

ahead

Arrow-Hart (Europe) Ltd. Midlands Office: Scottish Office:
Plymbridge Road, Estover, Plymouth PL6 7PN,England. 1626/8 Coventry Road, Yardley, Birmingham B26 1AN. 13 Murray Place, Stirling.
Tel: Plymouth (STD0752) 701155 Telex : 45340 Telephone : 021-707 0696. Telephone : 0786 3823.

WW-062 FOR FURTHER DETAILS
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LOW COST TESTERS

INSULATION TESTER

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

RESISTANCE RANGES

10MQto10TQ (1073 Q) at 250V, 500V, 750V and 1kV.
1M Qto1TQat25V, 50V and 100V.

100k Qt0100G Qat2.5V,5Vand10V.

10k Qto10G Qat1V.

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

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

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

< 3sforresistance on all ranges relative to CAL position.
< 10s forresistance of 10G Q2 across 1 pF on 50V to 500V.
Discharge time to 1% is 0.1s per pF on CAL position.
RECORDER OUTPUT

1V per decade + 2% with zero output at scale centre.
Maximum output +3V. Outputresistance 1k Q.

w, £120

LEVELL ELECTRONICS LTD.

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

LEVELL

PORTABLE INSTRUMENTS

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

TRANSISTOR RANGES (PNP OR NPN)

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

10Vor100Vifs.d acc +2%fs.d +1%at
currents of 10pA, 100pA and TmA +20%.

10nA,100nA, 1pA .. . 10mAfs.d. acc. +2%
fs.d. £1%atfixed I¢ of 1pA, 10uA, 100pA,
TmA, 10mA, 30mA, and 100mA acc. +1%.

3inverse scales of 2000 t0 100, 400 to 30 and
100to 10 convert |l g into h g readings.

1Vfs.d. acc. £20mV measured at conditions
onhpgtest.

VCE(sat) i 1Vf.s.d.acc. £20mV at collector currents of
TmA, 10mA, 30mA and 100mA with le/lg
selected at 10, 20 or 30 acc. 4+ 20%.

DIODE & ZENER DIODE RANGES

IpRr: As g g transistor ranges.
Vo Breakdownranges as BV - g  for transistors.

VpEe: 1Vis.d.acc. £20mVatlp g of 1pA, 10pA,
100pA, TmA, 10mA, 30mA and 100mA.

w, £110

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

WW — 068 FOR FURTHER DETAILS
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F.M. TUNERS,
MODULES & KITS by

g ]

co72 6%}”

This tuner must surely provide the best value for money’
available today. Combining the best of the modules shown
below. it includes a full digital readout of frequency to a
resolution of 0.1 MHz, so that exact station identification can
be made. In addition, six pre-set stations may be selected by
touch controls having internal solid state lamps, while manual
tuning allows easy searching for distant stations under the
guidance of the digital meter.

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

A powerful A.F.C. system is also incorporated which holds all
stations in tune, while not preventing manual tuning.

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

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

Tunér Kit a fresh new look to Hi-Fi. The sturdy wooden cabinet is finished
’ in mat teak veneer, housing an attractive gold and brown,
T2 TOUCH TUNED gl 0 00 @00 00ao0o0 £121 .00 £1 09.00 anodised aluminium front panel, which carries black controls
T3 DIGITAL (AS SHOWN) . ..... .. £149.00 £139.00 and inscriptions. The indicator lamps and digital displays are in
. red, giving the finishing touches to a tuner you will be proud to
own. ;
-~ - A iR

, Ve .
MAIN RECEIVER MODULE M1 £ N\
We have claimed before that this F.M. system is the most advanced on the
market, and after nearly three years we repeat our claim. Some have borrowed
ideas, some have not, but no other tumer gives you all the features of this unit.
How many tuners mute the spurious tuning effects found at either side of a
correctly tuned station? How many tuners fade the sound out as you tune too
far off station for good quality sound? How many tuners kill the tuning indicator
so that it does not indicate when there is no station there? How many offer you
drift free tuning? We could go on. If you want a tuner that has been well
thought out and engineered. start with this module.

5 - ,

£27.95
MODULE £29.85
DIGITAL FREQUENCY METER M6

‘We are very proud of this one. We don't have to say it's the best. as far as we know

it's the only one! On a board less than 4'' square is all the electronics of a stable
counter with i.f. offset {added) and a stabilized power supply! With the aid of a
small daughter board (not shown) which fits neatly into the above module (M1), the
exact station frequency is displayed to the nearest 0.1 MHz. It's a tuning scale 20"
long with accurate calibrations every 0.1''! You get the transformer, daughter
board (ready wired in), polarized filter, and a list of station frequencies. What more
do you want?

M6
MODULE ONLY
g £44.40

TOUCH TUNE MODULE M5

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

MODULE ONLY
. \ =2 £17.54
FULL CABINET/METALWORK KIT ’

(Including all Nuts and Bolts, Plugs and Sockets, etc.) £28.16

ORDERING INFORMATION

All U.K orders post free plus 12:5% VAT. Export orders. allow extra for
postage at cost, no VAT due. credit will be refunded.

OTHER MODULES etc.

M2 Stereo decoder . ... ... ... . £8.36 kit £6.84 Payment by sterling cheque on London bank. or credt card, International
M4 Powersupply . . .... ...... . £6.93 kit £6.49 M.O. etc.
SL1310 decoder IC .. .. ....... . £1.95 . Other items and kits available. send for illustrated leaflets price st and
TBA750 f.m.if. ... ... ... .. . £1.55 order form, etc. inc. 50p armail, overseas) from.
20v regulator IC ... . ... .. . £1.50
LP1186 front-end . ........... . £8.53
Filter, SFJ10-7MA .. . ..... .. .. . £1.55 -
7 segment LED. (c/a) ....... .. . £1.99 , CO72 Ei
Descriptive booklet . . ... ....... . £0.50 (£1.50 export)
o 33 Restrop View
ALL PRICES + 12.5% VAT, U.K. ONLY g Purton, WILTS

SN5 9DG
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The RA200 Test Set quickly T *ﬂs--.i

gives you accurate traces of audio

system frequency responses. In just

a few secondes, this self-contained instrument
clearly displays response as a gain/frequency
plot on a long-persistence CRT. Outputs are
provided for operating an XY plotter.

Whether you use the internal sweep oscillator,

or an external signal, the RA200

requires no synchronisation and adjusts
automatically to the incoming frequency. It
covers 20Hz to 200kHz, with resolution down
to 0.1dB over a very wide dynamic range.

WAYNE KERR RA200.

Switched attenuators for output
level and input sensitivity ensure
fast and precise evaluation of all audio devices,
whether having nominally flat response or a
steep-cut characteristic. You can adjust the
sweep rate, set upper and lower limits
mdependently, and use one-shot or repetitive
sweeps triggered electrically or manually.

The Wayne Kerr RA200

Fast. Accurate. And easy to use.
Send for full information today.

V}L Wilmot Breeden Electronics

Ferrograph Rendar Wayne Kar

Please send me information about the Wayne Kerr RA200

Name

—_Position

Company
Address_____

Telephone

Wllmot Breeden Electronics Limited, 442 Bath Road, Slough, SL1 6BB, England.
Telephone: Burnham (06286) 62511 Telex: 847297

WW — 078 FOR FURTHER DETAILS
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GEORG SIMON OHM

...Th Ier thr
creativity

GR 1657 Digibridge

Automatically measures R, L, C, D
and Q. Ranging from 0.001$ to
99.999 M(, 0.0001 mH to 9999.9H,
0.0001 nF to 99999%u F. D from 0001
to 9.999 and Q from 00.01 to 999.9,
Basic accuracy 0.2%. Five digit
display for R, L and C, four digit
display for D and Q.

Microprocessor — directed ranging.
Selectable test frequencies of 1 KHz
and 100 Hz {120Hz).

Series or parallel measurement
selection. Built-in Kelvin test fixture
tests radial and axial lead
tomponents. Other bridges from our
range include:

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

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

B KNl GenRad

7N ' - - -

WW-—048 FOR FURTHER DFTAILS
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Myassistat thinks you need sorting out.

The other day my assistant gets this
call. ‘

Here, she says, there are some people
who don't know the difference between
getting buffered and not getting buffered.

Now this makes me a bit uppity, being
a sweet old-fashioned thing.l don't like to
hear Lord Mayoring in the office—specially
if it comes from someone who's blonde
and got legs up to the third floor.

That's not ladylike, | says.No,she says
—impatient like—COSMOS! That does it-
wash your mouth out or explain.

She does, and I've quoted it word for
word below. If you understand it you're a
better man than her.

A

Y Crellon Electronics Ltd.
e 0% " (Incorporating ECS and GDS Sales)
e 2°* 380 Bath Road. Slough, Berks SL16JE
- L]

., °* Tel Burnham (06286) 4434

Telex 847571

The COSMOS 4000A series gates
are unbuffered.
But the COSMOS 4000B series gates
can be buffered or unbuffered. If you want
unbuffered gates, you add 'U'to the code—
e.g.4011UB.If you specify nothing, you get
buffered automatically—e.g. 4011B.
The 4000B series devices are rated up
to 20V, have a wider operating range,
lower leakage current, symmetrical output
and improved input current leakage
ratings.

Have you ever heard anything hike it?
Personally,| reckon if you want to know
more,you'd better buffer off and ask the

smart alecs at Crellon. o
'mlt'ﬂ -

RGA

WW — 052 FOR FURTHER DETAILS
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A range of communications
amplitiers having power
ratings from 15 to 200 watts,
plug-in input facilities ensure
individual requirements can
be provided.

Manutacturers of Station Road, Wenden
sound systems Saffron Walden
and electronics Essex CB114LG

Saffron Walden
(0799) 40888

0S245A-a new, low price 1I0MHz
multi-purpose ‘scope

AUDIO, TV, TEST,
SERVICE, LABORATORY,
EDUCATION.

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

5mV/div sensitivity and 10 MHz
bandwidth, with full trigger
performance make this excellent
oscilloscope superb value — and every
one is backed by the Gould Advance
2 year Guarantee.

Send for full details today.

Gould Advance Limited,
Roebuck Road, Hainault, Essex IG6 3UE.
Telephone: 01-500 1000
Telex: 263785

-) G 0 U LD ADVANGE

WW —049 FOR FURTHER DETAILS
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JPLIN

AUDIO MIXER

A superb stereo audio mixer. it can be
equipped with up to 16 input modules of your
choice and its performance matches that of the
very best tape-recorders and hi-fi equipment.
It meets the requirements of professional
recording studios. FM radio stations, concert
halls and theatres. Full construction details in
our catalogue. A component schedule is
available on request,

10-GHANNEL STEREO
GRAPHIC EQUALISER

A new design with no difficult coils to
wind, but a specification that puts it in
the top-flight hi-fi ciass. All this for
less than £70 including fully punched
and printed metalwork and woodwork.
Send for our component schedule now.
Full construction details price 40p.

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 is the bass guitar stop
which uses four envelope shapers to give
a real bass guitar sound. A must for the
solo guitarist. Full construction details in
our caialogue — post the coupon below

SWITCHES

We stock a wide range of switches including
a really fow-priced high quality interlocking
push-button  switch ~ system which s
extremsly versatile. We've . got toggle
switches. slide switches. push switches,
rotary switches — thers are dozens to
choose from. but i’s only a tiny part of our
fantastic range.

weifp

Maplin Catalogue’s worth having??
“in our ‘musts’ lor readers-to-

collect list” — P.E.

“contains . . . just about everything the OIY
slectronics enthusiast requires.” — P.W.
“probably the most comprahensive catalogue
wo have ever come across.” — E.E.

in a modern world of electronics

SYNTHESISER

The International 4600 Synthesiser. A very °
comprehensive unit. Over 400 sold. We stock
all the parts costing less than £500 including
fully punched and printed metalwork and a
smart teak cabinet. Far less than half what
you'd pay for a ready made synthesiser of
equal quality. Specification on request, full
construction details in our construction book
£1.50.

“has been camullz p;r_a_pnr:l!alg is very well Our bi-monthly newsletter

“make lh:;::elrl :rheinn .cn'mp;ononls an keeps yﬂll up l.u date with latest

eagy, accurate and enjoyable pastime.” — P.W. guaranteed prices — our latest

“only one word describes the publication specia| offers — details of new

— OFEF S projects and new lines. Send

OVER 60.000 COPIES SOLO 30p for the next six issues (5p

LI S HISELJCDLUT discount voucher with each

MAPLIN ELECTRONIC SUPPLIES copy).

P.0. Box 3, Rayleigh, Essex SS6 8LR
Telephone: Southend {0702) 715155

Shop: 284 London Road
Westcliff-on-Sea, Essex
[Closed on Monday) y :
Telephone: Southend . ’ -y,
(0702] 715157 ’f— o TS

»
L d
V4 POST THIS COUPON \\

& NOW FOR YOUR COPY OF OUR CATALOGUE \
PRICE 60p

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

Please rush me a copy of your 216 page catalogue. ‘
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Low Power Schottky TTL
cuts down on everythmg

Except performance.

Motorola Low Power Schottky TTL DELAY-POWER PRODUCT FOR
cuts down on supply current and noise. o O
As well as the size, cost and weight of b
. | _H-TTL
equipment. | g
120 g ,91 //
But it additionally offers far more than & e -S4
that. Now you don't have to choose between | 2 oo L1/ L
speed and power in performance terms. : /
As the graph clearly shows, it dissipates E o577
eleven times less power than 743, T St V7
suffering a delay of only 1.7 times. v L
/l ';_ﬂ\‘N //‘
- . ¢ 30 e/ 100K ECL -
There are no problems with interfacing, z . ’
as it is compatible with other TTL types and @ — s
CMOS.it's faster than CMOS, and due to the o 5 10 15 20 25
Bipolar technology, no special handling is GATE DELAY-ns
necessary.
Reliability,economy and Spéed. I—Crellon Electronics Ltd.,, ]
These are the areas that Motorola Low | %SIOBBatthoa?Ogggg)hﬁ%fzs SL16JE. |
. ’ el burnham
Power Schottky TTL hasn’t cut back on. | Telex: 847571 {
| Please send me full information on the Motorola |
Low Power Schottky TTL.
| Name l
| Conipany |
| Address ||
| Tel: . |
__________ w1277 |

Toeen
. MOTOROLA
Crelion Electromics Ltd.,

(incorporating ECS and GDS Sales) .
WW — 065 FOR FURTHER DETAILS
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8030A portable 3% digit DMM 8040A portable 42 digit DMM

Lots of people think ITT are the
only people sellmg Fluke DMM’s

It's true in one sense —ITT are the
sole UK stocking distributors for the
And we've range of Fluke DMM's. But of course,
%Y got the new as the world's leading DMM's, Fluke
\ ALY L ERTN | really sell themselves. What we dois
i g back them up with a streamlined,
thoroughly dependable and quick-off-
the-mark service that's as much a No. 1
in its field as Fluke are in theirs.

Write or phone for more detalils.
Edinburgh Way, Harlow, Essex. Telex: 81525

ITT
The only way to buy.

Harlow (0279) 29522.

WW — 079 FOR FURTHER DETAILS
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The world’s most famous company in communication, the Nippon
Electric Company Ltd., Tokyo, has developed the famous NED CQ
radio amateur gears, being with regard to design, quality, reliability
and price real pace-setters for today’s communicators.

Firstin history of amateur radio, such a big and famous company with
more than 80 years of experience in construction of communication
facilities, made its experience available to radio amateurs around the
world.

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

Torday we present:

NEC ca 110 E DIGITAL

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

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

The feature packed
NEC ca 301 general purpose iron

3T built to professional
G ‘1 standards for only
295 +(87vat)

When we introduced the Super 30 last
year it was the best general purpose
soldering iron at its price in Britain-—it
suliis, atonly £2.95p. {plus 8% VAT)

The ORYX Super30offersyoualithese
features as standard  Neon safety :
hight. Long life etement. lron coated
screw-on tip, Stainless steel shaft,
Styled handle, Two minute element

; : change and a stainless steel clip-an
hook.

Industrial Distributors inciude
Electroptan Ltd . Orchard Road,

allband HF, 3KW, linear amplifier, 160/80/40/20/15/11/ s Royston, Herts SG8 S5HH

10 meter, for modern amateur communication. Two EIMAC 3-500 Z GDS (Sales) itd . 380 Bath Road

triodes, in zero bias grounded grid application guarantee long trouble Stough. Barks SL1 6JE

free communication. The NEC CQ 301 can be driven by our CQ 110E } ITT Efectronic Services Edinburgh

or other exciters capable of about 50-100 watts of drive. AC power Way, Harlow, Essea CM20 2DF

supply 100-235 volts is built in of course.

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

these bestsellers! GreenWOOd ElQC'ronic

“Hlustration actuai size

Sole.distributor in Europe: Greenwood Fleclronies. Portman Rosd Reading RE3 INE
CIZC Corp., Via Valdani 1 — CH 6830 CHIASSO—SWITZERLAND \a Telephons 0734556834, Toiex 24566 : J
Phone: (091) 44 26 51. Telex: 79959 CH
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A. D. BAYLISS & SON LTD.
Behind this name

there’s a lot of
real POWER!

[ustrated right is a TITAN DRILL

Mounted in a multi-purpose stand This dritl is a powerful tool running on 12v DC at approx
9000 rpm with a torque of 350 grm. cm Chuck capacity 3.00 m/m

The multi-purpose stand is robustly constructed of steel and aluminium The base and bracket are
finished in hammer blue

Also available for use in the stand is the RELIANT DRILL which is a smaller version ot the Titan
Approx, speed 9000 rpm, 12v DC, torque 35 grm cm Capacity 2.4 m/m

TITAN DRILL & STAND £19.50

+ 8% VAT = £21.06 + £1 P&P
TITAN DRILL ONLY £8.90 + 8% VAT = £9.61 + 35p P&P
RELIANT DRILL & STAND £16.27

+ 8% VAT = £17.62 + £1 P&P
RELIANT DRILL ONLY £5.22 + B% VAT = £5.64 + 35p P&P
TITAN MINI KIT DRILL £14.75
Pius 20 Tools + 8% VAT = £15.93 + 50p P&P
RELIANT MINI KIT DRILL £12.00
Plus 20 Tools + 8% VAT = £13.08 + 50p P&P
TRANSFORMER UNIT £8.55

+ 8% VAT = £9.23 + 75p P&P

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

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

SEND STAMP for tull detaits 1o main distributors

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

Stockists Richards Electric. Worcester and Gloucester; Hoopers of Ledbury: Hobbs ot Ledbury; D&D Models. Hereford: Bertella, Gloucester

WW—024 FOR FURTHER DETAILS

HIGH POWER DC COUPLED AMPLIFIER

U UP TO 500 WATTS RMS FROM ONE CHANNEL
* DC-COUPLED THROUGHOUT
e - v * OPERATES INTO LOADS AS LOW AS 1 OHM
— | __ * FULLY PROTECTED AGAINST SHORT CCT,
AT p MISMATCH, ETC.

WS : _ . % 3 YEAR WARRANTY ON PARTS AND LABOUR

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in
Industrial, and Research applications in this country. It is DC-coupled throughout so providing a power
bandwidth from DC to over 20.000Hz.The ability of the DC300A to operate without fuss into totally
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex
waveforms has established the DC300A as the world’s leading power amplifier. Each of the two channels
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to

DC. Below is a brief specification of the DC300A, but if you require a data sheet. or a demonstration
of this fine equipment please let us know.

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

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

Phase Response +0. —15 DC to 20kHz. 1 watt 82 Input sensitivity 75 V for 150 watts into 8(2
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

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

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

Other odels available from 100 watts to 3000 watts

MACINNES LABORATORIES LTD. | MACINNES FRANCE

Macinnes House, Carlton Park Industrial Estate 18, Bve S0Ears

Paris 75019, France
Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 Tel: 206-60-80 or 206-83-61
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If you use IMO or OMRON relays,you certainly
know about the exceptional reliability and
performance of these remarkable devices.

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

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

Plus Proximity Switches-A new
range covering AC/DCtypesto
DIN standards.

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

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

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

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

Limit Switches Photoelectric Switches Proximity Switches

Y &

WW — 651 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

16 Wireless World, November 1977

LIKE When it comes to DIL and SIL
HUNDREDSOF 112
COMPONENT | RigoRe e
IDEAS FREE? | | shumssmmeenmmasy
) D

nerworks, 1o give voux some of the most cost effective units
available anywhere.

There's an extremely wide choice of standard circuit con-

o ’ y ” figurations available in 14-pin and 16-pin DIL Ceramic Sand-
wich packages, as well as a superb selection of standard SIL
A '/J'. AT : components with 2 to 14 elements.

If the precise resistor network you need is not in the standard
range, for a nominal tooling charge Erie will custom-design it
for you. Either way, you’ll reap the benefits in reduced com-
ponent handling, higher packaging density, and the possibility
of automatic insertion techniques. For more information, con-
tact:

ERIE ELECTRONICS LIMITED

Resistor Division,
South Denes, Great Yarmouth, Norfolk NR30 3PX
Tel: 0493 56122, Telex: 97421. Cables: Resistor

componns L L.
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How tO
generate
Doram'’s new catalogue is one of the great

events of the electronic year, 64 pages of new ideas CO“fldence

in construction kits, capacitors, resistors, semi-
conductors, wires and cables, transformers, plugs
and sockets, hardware, indicators, switches, radio
equipment, tools and test equipment, audio
equipment, books. All top quality and terrific value
because you can depend on Doram.

iny,

\\.l

£75.90 £71.00
inc. VAT inc. VAT
and P.&P. and P.&P.

TAKE THE SHORT CUT. 4
Produce instruments with a high specification at a low price — put them

NI I LI AL & ey | in steel cases for rugged reliability and guarantee the results.
Yes, please rush my free copy of the new The G5 is a low distortion 10Hz to 1 MHz sine/square signal generator

l Doram catalogue. | enclose 20p to cover I ;’:2356.00 ohm switched attenuator and a low impedance output of up to
] postand packing. | Coupled with the M2B millivoltmeter, with its 1.2 mV full scale maxi-
mum sensitivity. you have the ideal test set. Calibrated in true RMS on
| Name 1 the a.c. ran, gs it will measure up to 400 volts ac or dc and has a db range
=  — m—— from — 70 db to +54 db.
l Address l Send your Order now to Linstead Manufacturing Co. Ltd., Roslyn Road,
l ———=— ~ — - l London N155JB.
J Postio - " T ' '
" Doram Electronics Lid. PO Box TR8. WW Nov | I” 5 Eﬂ

' Wellington Road Estate, Wellington Bridge. Leeds LS12 2UF Telephone: 01-802 5144
L Gl DN OGNS BED BND (BN UNT OED EES BN BN I e - & == - -
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Ferranti make it an all-British line-up for
their family of RF Power Transistors.

Ferranti can now offer a popular range of RF power And don't forget Ferranti RF power transistors are
transistors to cover Band C Series—175 MHz and 470 ruggedised and 100% tested to withstand infinite VSWR at
MHz, for 12 volt and 28 volt applications. And there's a all phase angles. Ferranti are the only independent
choice of three power outputs in each range—3 watts, British supplier of RF power transistors. Our technology
12 watts and 25 watts and a choice of ceramic stripline s ali home based and we have an application team
with stud or flange mounting. ready to help with design problems.

They're competitively priced and can be used as Send for a copy of our comprehensive shortform
plug-in replacements for other B and C Series catalogue.
transisiors. Ferranti Limited, Electronic Components Division,

Of course our full product range covers 2MHz to Gem Mill, Chadderton, Oldham, Lancs. OLS 8NP
2GHz, and power outputs up to 70 watts. We can supply  Telephone: 061-624 0515 Telex: 668038
whole line-ups at VHF and UHF frequencies, for FM and

AMsystems and devices, for amplifiers, oscillators or FERRANTI
frequency multipliers.

RF power.We can deliver.
470 MHz {12V or 28V) 175 MHz {12V or 28V)
25 watts 12 watts 3 watts 25 watts 12 watts 3 watts

J i Y Y Y

FE484
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BIMCONSOLES
BIVIBOXES
BIVIBOARDS
BIVIDRILLS
BIVIDICATORS

MINI DESK BIMCONSOLES

Moulded in Qrange, Blue, Black or Grey
ABS and incorporating guides on all sides
for holding 1.5mm thick pcb’s. 1Tmm Grey
Aluminium panel sits recessed into front of
console and held by screws running into
integral brass bushes. Stand-off bosses in
base for supporting small sub-assemblies
etc. 4 self adhesive

rubber feet also in-

cluded,

BIM 1005

(161x96x58mm)

£197*

BIM1006

(215x130x75mm)

£2.70*

ABS & DIECAST BIMBOXES

5 sizes, in either ABS or Diecast Aluminium

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

A
All boxes incorporate guides on all sides for holding 1.5mm thick pcb’s and
stand-off bosses in base for supporting small sub-assemblies etc. Close fitting
flanged lids held by screws running into integral brass bushes (ABS) or tapped
holes (Diecast).

ABS
BIM2002/12
B1M2003/13
B1M2004/14
BIM2005/15
BIM2006/16

Hammertone
£1.20*
£1.50*
£1.86"
£2.38*
£3.41*

Diecast
B1M5002/12
BIM5003/13
BIM5004/14
BIM5005/15
BIM5006/16

£0.87*
£097*
£1.05*
£1.18*
£1.84*

{100x50x25mm)
(112x62x31mm)
(120x65x40mm)
(150x80x50mm)
(190x 110x60mm)

LOW PROFILE BIMCONSOLES
Tmm Grey Alumi-
nium panel sits

\ recessed into front

Y of console base,

% which is moulded in

4 Orange, Blue, Black

or Grey ABS and

= sits on 4 self adhe-

sive rubber feet. Incorporating guides
for holding 1.5mm thick pcb, the base also
has stand-off bosses for supporting small
sub-assemblies etc. and wventilation slots.

Front panel is held by 4 screws which run
into integral brass bushes.

BIM6005 (143x105x55.5[31.5] mm) £2.14*
BIMB006 (143x170x55.5[31.5] mm) £2.73*
BIM6007 (214x170x82{31.5] mm) ,4’)

£3.75*

Natural
£097*
£1.20*
£1.49*
£191*
£2.85*

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

screws BIM2007/17 £0.82*

ALL METAL

BIMCONSOLES

MULTI- PURPOSE BIMBOXES

Moulded in Orange, Blue, Black or Grey
ABS with 1Tmm thick Grey aluminium tfici .
recessed front cover which is retained by iucienticooling:
4 screws running into integral brass bushes, | Colour Code
1.5mm pcb guides are incorporated on all . A

sides and as with all ABS boxes they are B

85°C rated. 4 self adhesive rubber feet C

also included.

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

4 self-adhesive non slip rubber feet.

Top Panel
Off White
Sand
Satin Black

Base

Blue
Green

Gold

£1.13*
£1.42*
£187*

All aluminium, 2 piece desk consoles with either 15° or 30° sloping fronts, sit on
Ventilation slots in base and rear panels permit

15° Sloping Panel

BIM7151 {102x140x51{28] mm)
BIM7152 {165x140x51[28] mm)
BIM7153 (165x216x51{28] mm)
BIM7154 (165x211x76{33] mm)
BIM71565 (254x211x76[33] mm)
BIM7156 (254x287x76[33] mm)
BIM7157 (3566x211x76(33] mm)
BIM7158 (356x287x76[33] mm)

30° Sloping Panel

BIM7301 (102x140x76(28] mm)
BIM7302 (165x140x76{28) mm)
BIM7303 (165x183x102[28] mm)
BIM7304 {254x140x76[28] mm)
BIM7305 (254x183x102[28] mm)
BIM7306 (254x259x102[28] mm) £11.92*
BIM7307 (356x183x102[28}mm) £12.76*
BIM7308 (356x259x102[28] mm)

Bimboards accept all sizes of DIL packages
as well as resistors, diodes, capacitors and
LED’s etc. They have integral Bus Strips
running up each side for carrying Vcc and
ground as well as Component Support
Brackets for holding lamps, fuses and

BIMDRILL
QOperates directly
from  220-240Vac
and supplied with
2 metres long cable

fitted with 2 pin
DIN  plug. will
drill brass, steel and
aluminium as well as pcb’s etc. Has integral
biased-off switch and accepts tools with 1,2
and 3.2mm dia shanks £9.72*
Accessory Kit including Tmm, 2mm, .125"
twist drills, 5 burrs and 2 4mm collet €2 20*

12 VOLT BIMDRILLS
2 small but powerful 12V dc driils, easily
held in hand or used with lathe/stand
adaptor. Both drills have integral on/off
switches and 1 metre long cable.
Mini Bimdrill with 2 collets up to 2.4mm
capacity £7.56*
Major Bimdrill with 3
collets up to 3mm
capacity £12.96*
Mains to 12 Volts
adaptor, lathe, stand
and accessory kits also
available, details on
request.

switches etc. Available as either single or
multiple units, the latter mounted on
1.5mm thick, matt black aluminium back
plates which stand on non slip rubber feet
and have 4 screw terminals for incoming
power.

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

Bimboard 1 £ 9.72* Bimboard 2 £22.68*
Bimboard 3 £32.40* Bimboard 4 £42.12*

£13.60’/J

Remember we are
also one of Europe’s
largest manufacturers
of Filement, Neon
and LED indicators.
Send for our

-\ BIMDICATOR DATA

BO

INDUSTRIAL MOULDINGS LINITED

*All quoted prices are 1 off

and include Postage,

are strictly cash with
order unless you have

BIMDICATORS

Packing and VAT. Terms

authorised BOSS account.
For individual data sheets
on all BOSS products
send stamped, self
addressed envelope

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

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

A major international conference
organised by Electronics Weekly.

Hilton Hotel, Park Lane, London. Thursday, December 8th, 1977

An opportunity to discover how developments in electronics will bring far-reaching changes to industry, commerce, leisure
and society.

This major international conference is an attempt to create an awareness of what is happening in terms of the social and
economic effects of the electronics revolution, which can only be minimised and turned to good account if all those
concerned understand what is involved.

In a series of papers, leading figures in electronics from Britain and other countries will explain that while new technology
may be disruptive, this can be lessened if long-term plans based on sound knowledge are made.

This conference can be your first step towards acquiring this knowledge —the key to choosing the right way ahead.

~

vy

Subjects and speakers will include:

o

The Impact of Electronics — Past, Present and
Future, by lack Akerman (Managing Director of
Mullard Ltd., Chairman ot the Electronic
Component Industry Federation, and member of
Electronics EDC).

The Impact of New Technology in
Telecommunications, by Kenneth Corticld
(Deputy Chairman and Managing Director ot
Standard Telephone and Cables Ltd., and Senior -
Ofticer of ITT in the United Kingdom). Renneth Cortield
The Microprocessor in the Home, by Dr Steve
Forte (Managing Director of Genetral Instrument
Microelectronics Ltd since 1971 and has many
years experience of the Semiconductor industry ).

Dr Steve Forte

o

The Microcomputer in Industry and Commerce,
by Alex d’Agapeyett, OBE, (Chairman of
Computer Analysts and Programmers [ td).

The Impact of Microelectronics on Employment,
by Dr Altred ’rommer { Vice President of
Swmcn_s AQ, West Gurmar}y, and head ot sales and Frank K. Chorley
marketing in the company’s components group|. S . . S SR . e

Lord Orr-Ewing, OBE, C.Eng. {Chairman of = Please complete in CAPITALS and send to: ’ ‘ 1
Ultra Electronics Ltd); Sir [ewan Maddock, CB, 1 Conterence Admimstrator, IPC Business and gi ‘“ 1
OBE. FRS (Deputy Chairman of the National 1 Industrial Traiming Ltd., Surrey Fouse, /" Bﬁ 1
Elcctromes Council) and Lord Thorneycratt I Throwley Way, Sutton, Surrey SM14QQ. O 1
{Chairman ot I’ye of Cambridge Ltdt have al! 1 Telephone: 01-043 8040. I ' 1
agreed to chair the sessions., I Dlease reserve... ... places tor The Iimpact of E E[[):Ese!te[]d[t!ylus 1
oCtrONics ¢ rence ' he 3 I
The concluding Open Forum will feature a I Elec fronics conterence to be held at the + 1
panel of experts which will include William € : IL;T:hm Hilton on Thursday December 8th Electmm %&!{Iy =
Hittinger {Executive Vice President, rescarch and e Pl fe " :
D i o ! s Q%€ 5¢ t at t

engineering, RCA Corporation USA}; Gerrit I Thefeeis Codplus 8% VAT [£1.501 per b::l::f’:;S\i":’v:;&lk::?n ° 1
Jeelof (Chairman and Managing Director of I delegate. 8 ¢ : :
Philips Industries UK ); Derek Roberts 1 M M Y e, 1
(Man‘aging Director of Plessey Microsystents 1 Al Mo A i
Division} and Frank Chorley (Managing Director, 1 i
Plessey Electronic Systems Ltd). i
The conference commences at ©.00am and closes i
at 5.30pm. 1
The tec1s £o0 plus 8% VAT (£4.80) per delegate. [}

|

To be sure of reserving your seat tor this occasion
please complete the form on right:
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Two hooks from Wireless World

These books are of very special appeal to all concerned with
designing. using and understanding electronic circuits. They comprise
information previously included in Wireless World’s highly successful

Circards — regularly published cards giving selected and tested
circuits, descriptions of circuit operation, component values and
ranges, circuit limitations, modifications, performance data and
graphs. Each of these magazine-size hard cover books contains
ten sets of Circards plus additional circuits and
explanatory introduction.

circuit
designs

Collected Circards

PWilliamsJ Carruthers JHEvans JKinsler

A WIRELESS WORLD PUBLICATION

BOOK1 BOOK 2

Basic active filters Constant-current circuits Basic logic gates C d as —signa! process'ng

Switching circuits Power amplifiers Wideband amplifiers C d.as — signal generation

Waveform generators Astable circuits Alarm circuits C d as —measurementand

AC measurements Optoelectronics Digitat counters detection

Audio circuits Micropower circuits Pulse modulators Monostable circuits

Transistor pairs

| ORDER FORM Name (please print) 1I

To : General Sales Department,
| Address |

IPC Business Press Limited,
| Room CP34. Dorset House, |
| Stamford Street, London SET 9LU. |
| Pleasesendme copy/copies of |
| Circuit Designs —Number 2 at £12.50 |
| each inclusive. I enclose remittance value £.. ... Company registered in England and a subsidiary of Reed |
] (cheques payable to IPC Business Press [.td.) International Limited Registered No. 677128 Regd. office 1
\ Dorset House, Stamford Street, London SE1 SLU. /

- S — — — S — S S S S S G S S S S G S S S S S S S M S S S S S S SN S I S S m—m—en
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WHY SETTLE FOR LESS—
THAN A 6800 SYSTEM

MEMORY— INTERFACE—

All static memory with selected 2102 IC’s al- Serial control interface connects to any RS-232, or
lows processor to run at its maximum 20 Ma. TTY control terminal. Connectors pro-
speed at all times. No refresh system is vided for expansion of up to eight interfaces.
needed and no time is lost in me- Unique programmable interface circuits

allow you to match the interface to al-
most any possible combination of
polarity and control signal ar-
rangements. Baud rate selec-
tion can be made on each
individual interface. All
this at a sensible cost

of only£30.00for
either serial, or
parallel type

mory refresh cycles. Each board

holds 4,096 words of this

proven reliable and trouble _—
free memory. Cost—

only £80.00 for E}
each full 4K

cach ful i
\’\ R

PROCESSOR—

""Motorola” M6800 processor

with Mikbug® ROM operating
system. Automatic reset and load
ing, plus full compatability with
Motorola evaluation set software. Crystal
controlled oscillator provides the clock signal
for the processor and is divided down by the fully expanded system of memory
MC14411 to provide the various Baud rate outputs ; and interface boards. Note 25 Amp
for the interface circuits. Full buffering on all data rectifier bridge and 91,000 mfd computer
and address busses insures “‘glitch’’ free operation with grade filter capacitor.

full expansion of memory and interfaces.

POWER
SUPPLY—

Heavy duty 10.0 Amp power
supply capable of powering a

A\[fl\’bué'® is a registered (rademark of

DOCUMENTATION— Motorola Inc.

Probably the most extensive and complete set of data available for any

" microprocessor system is supplied with our 6800 computer. This includes sum @@
the Motorola programming manual, our own very complete assembly in- Computer System
structions, plus a notebook full of information that we have compiled on
the system hardware and programming. This includes diagnostic programs,

sample programs and even a Tic Tac Toe listing. of memory. .. .......... £275.00
PRICE EFFECTIVE 1st OCTOBER. 1977 (Kit form only)

with serial interface and 4,096 words

Please send me details of your full rénge of computer equipment
and software.

NAME . . o o o e

roras Ll m
29’-“7!”

gioe 6800 o

Southwest Technical Products Co.
174 Ifield Road, London, SW10

Prices quoted do not
include VAT

>
Q
Q
=
[¢]
173
"
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THE JAIVIES
SCOTT
INDUSTRIAL

MUCEOULTE

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 /e
applications for .
these units.

TRAIN
CONTROL
SYSTEMS

SAFETY BARRIERS

INTRUDER
ALARMS

PROCESS
CONTROL
SYSTEMS

INDUSTRIAL
ALARM
SYSTEMS

VEHICLE
SENSING
SYSTEMS

PROXIMITY
ALARMS

¥s. 5 SMALL
fg OBJECT
| NG = COUNTERS
PR \
POSITIONIN
‘ PRESENCE/ SYST%MSG
; DETECTORS
T
VIBRATION
LEVEL SENSING ,
CONTROLLERS \ SYSTEMS
DOOR - = ;
OPENING

SYSTEMS

Wiy,

Please write or telephone
tor further information and
technical literature to

D
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Contractors to H.M. Govt. P.O.

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS

7-14 DAYS SERVICE
<« MODEL 8 MKV

STOCKISTS
ALSO SUPPLIERS OF GEC
RISSO AND OTHER
MULTI-RANGE TEST SETS

WE SPECIALISE IN ASSEMBLIES, AND IN THE
REPAIR, CALIBRATION AND CONVERSION
OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL
AND PRECISION GRADE

LEDON INSTRUMENTS LTD.

GLADSTONE WORKS, GLADSTONE RD,
FOLKESTONE, KENT.
TEL: (STD) 0303 57555

WW —058 FOR FURTHER DETAILS

The CR600 and CR700 Chart Recorders have
been designed for the discerning user who
requires a combination of fast writing speed,
high accuracy plus versatility and good looks-

® 1000 mm/sec. writing speed

® 0.05% Linearity

@® 0.05% Repeatability

@® 0.1% Accuracy

® 0.02 mm/min. — 20 mm/sec. Chart speed

Standard features include; — 18 electronically controlled chart speeds with
forward/reverse and remote operation. Chart feed and take up for Z fold or
roll chart paper. Two separate channels with full pen overlap, self calibrate
stepped range attenuators and span controls, 1000% precisely calibrated
zero suppression. Remote operated event marker, pen lift and chart control.
Both recorders are suitable for mains or battery operation and may be
mounted horizontaily or vertically.
Write today for full illustrated specification.
J.J. LLOYD INSTRUMENTS LIMITED
Brook Avenue, Warsash, Southampton SO3 6HP,
England. Tel: Locks Heath 4221 {STD 048 95)
Telex: 477042 - JAY JAY - SOTON
INSTRUMENTS Cables Eddymes, Southampton

WW — 066 FUR FURTHER DETAILS
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From Otari for uncompromising recordists. \
MX5050-2SHD designed for
peerless two-track quarter-inch masters.

Japan: Otari Electric Co., Ltd., 4-29-18 Minami Ogikubo,
Suginami-ku, Tokyo 167, Japan

U.K.: CE. Hammond & Co., Ltd., 111 Chertsey Road,
Byfleet, Surrey KT14 7LA

France: Reditec, 62.66, Rue Louis Ampére, Zone Industn-
elle des Chanoux, 93330 Neuilly-s/Marne

West Germany: Peter Struven GmbH, 2 Hamburg 53,
Bornheide 19

Belgium: Trans European Music S.A., Koeivijverstraat
105, 1710 Dilbeek, Brussels

Italy: Exhibo Italiana S.R L, 20052 Monza, Via F. Frisi,

22

Switzerland: Audio Bauer AG, CH-8048 Zurich, Berner.

strasse-Nord 182, Haus Atlant
Australia: Klarion Enterprises Proprietary Ltd., Regent
House, 63, Kingsway, South Melbourne, 3205

WW — 081 FOR FURTHER DETAILS

www americanradiohistorv com

ers. Specially designed for critical

professional applications from the
ground up. It leaves nothing to be de-
sired. 68dB signal-to-noise and great-
er-than-60dB crosstalk. Variable speed
DC-servo capstan motor for less than
0.05% wow/lutter and *7% pitch
control. +19dBm headroom before
clipping. Motion sensing control logic.
Front panel edit and cue; stepless bias
adjustability; built-in test and cue oscial-
lator; all front accessible. 600 ohm,
+ 4dBm or -10dBm fixed-level output
and XLR connectors. Remote control-
lability for all transport functions. In
short, it's a sheer professional master-
piece to produce desired 15 or 7-1/2
Ips masters. ’

The. performance and reliability
have been fully proven since its original
version was introduced in 1973, in
more than one thousand practical appli-
cations by broadcasters, studio record-
ists, audio-visual professionals and
musicians all over the world. For the full
story of this unique and compact pro-
fessional machine, ask anyone who uses
it or get in contact with your nearest
Otari distributor.

I t's an exception of compact record-

' Please send me details on
| MX5050-2SHD

Name

Company

Address

wWw
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INSIST ON

VERSATOWER

BY PROFESSIONALS —
FOR PROFESSIONALS

Designed for Wind Speeds from 85
m.p.h.t0 117 m.p.h., conforming
with CP3 Chapter V, part ||

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

N 2 N T N 5 D 5 e e e D Pl ) i N g 1 97 A 2 |

T
Sl

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

With many thousands of satisfied

users throughout the world,

' coupled with our no nonsense
guarantee and immediate spares

’ availability, it makes little sense to
settle for an alternative product.

I T T TNERERTIT

STRUVIECH

VERSAIOVVER
SYSIEM
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Upson Ball Ended Drivers -
for use on recessed socket head hex
screws, the ball end allowing for the removal of

screws from awkward positions, i.e. up to approxi-

mately 30° from any angle —as illustrated.

Upson Hold-£-Zee Screwdrivers have a spring clip which fits over the screw
head holding the screwin position on the driver so that it can be positioned
without difficulty in awkwa-dly placed positions.When the screw is started, the
blade can be slipped off the screwhead, the spring holder retracted and the
screw tightened in the usual way.

These screwdrivers have a patented Lok-Block

Handle which makes it virtually impossible,

in any circumstances, for the blade to

turn independently within

the handle.

o's For All Those Nasty Screws
- In Awkward Places .

SPECIAL PRODUCT DISTRIBUTORS LTD 81 Piccadilly London W1V OHL Tei: 01-629 9556
WW—012 FOR FURTHER DETAILS

WW—033 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, November 1977 21

Experimentor” low-cost solderless bread- T 07777
boards are the first in the world specially ~ 7//////4 V) @{/« /Z
designed for 0.3"and 0.6" pitch DIP's. s e
They clip together by an exclusive EXCLUSIVE
interlocking system in any configuration, 'S"\‘(TSETFEL,&’CK'NG
(just like dominoes), so you arrange the
breadboards to suit your circuit,

not vice-versa.

They are precision moulded from
durable, flame-retardant plastic, N
and feature alphanumeric 2
coding for easy circuit ]

building, and

non-corrosive, pre- stressed

nickel-silver alloy contacts — .
reliable for well over 10,000 insertions

Get your hands
on an Experimentor

and stop
wasting time! g

Contact resistance 1s a mere 0.4ma and Centre 5-way

interterminal capacitance is typically less Model  Length” Width” channel” tie points Bus  Price A unitsare 0.330" deep

tha F. E xperimentor EXP300 6.0 2.1 0.3 94(470) 2(80) £6.77 Prices inciude VAT (8%) and p&p for
. 580 ’\me P IBUELEIRiO (EXP350 36 21 0.3 46(230) 2(40) £3.69 UK Orders.

over 1 s EXP600 60 24 06 94(470) 2(80) £7.35 Add 5% to all orders outside UK.

Experimentor 600 and 650 models are EXP650 3.6 24 0.6 46(230) 2(40) £3.99 All prices and specifications correct

ideal for RAM's ROM’s and PROM’s EXP4B 6.0 10 NA N/A 4(160) £2.83 atthe time of going to press.

displays or any other circuits, buy the
breadboards that are designed for you.

(0.6"centre |C’s) while the 300 and 350
modelsare for smaller DIP’s (0.3" centres).
All four models, of course, also take all

expands the versatility of the system for
the MPU user.

standard components, the 0.1"grid being
compatiblewith transistors, diodes, LED’s,
capacitors, resistors, pots —in fact any
component with lead sizes between 0.015"
and 0.032"

A useful quad bus strip (EXP4B) further

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD
REG IN LONDON 1303780 VAT NO' 224 8074 71 TRADE MARK APPLIED FOR « CSC(UK) LTD 1977 DEALER ENQUIRIES WELCOME

Experimentor breadboards can be used
alone or mounted on any convenient flat
surface, thanks to moulded-in mounting
holes and vinyl insulation backing that
prevents short circuits. Mount them from
the front with 4-40 flathead screws or from
the rear with 6-32 self tapping screws.

But however you use them, Experimentor
breadboards are the quickest and easiest
way to build and test circuits.

If you're working on 1C's, MPU’s, memories,

WW—030 FOR FURTHER DETAILS
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Ring us (01-8900782) with your Access,
Barclaycard or American Express number
and your order will be in the post that night.

Alternatively, send a cheque, or postal
order (don't send credit cards!) and it

still only takes a few days.

Otherwise ask for our complete catalogue.

CONTINENTAL SPECIALTIES CORPORATION

SPUR ROAD.NORTH FELTHAM TRADING ESTATE. FELTHAM MIDDLESEX TW14 0TJ. TELEPHONE 01-8900782

TELEX. 8813669 CSCLTD
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wantsafety
isolation
for their
voice band
- Clrcults

LLLL

One more request item. We met it with a neat little
transformer. Now, in two versions, it joins the list of useful
Whiteley products,and everyone involved in communications

system design will be interested in the protection they provide.

Inserted in voice band circuits, they effectively isolate
equipment from the hazards of adjacent high voltage
power circuits on the ‘line’ side. High isolation level
between line and equipment windings gives protection
against voltage surges, lightning strikes and fault condit-
ions. One version is designed for 17Hz signalling circuits,
the other with several voltage ratios also suits a BOHz
ringing circuit. All are Post Office and C.E.G.B. approved,
and the second version is also approved with extra
protection diodes added. Requests for data sheets
welcome. Qr if you want to request a product spec of
your own — we're always interested!

Surprising how often you'll find

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

WW—063 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 rmade to order

Full Information from:

HARRIS ELECTRONICS (London)

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

WW—057 FOR FURTHER DETAILS

" Four Good Reasons
for using
Zettler Relays:

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

S e =

Miniature Push Button
Switches
with and without illuminated lamp,
easily interchangeable, square or
round plastic caps. provided if
desired with engraved symbols ;
alternatively as a rotary switch
with 6/12 positions, or toggle
- switch, or push on/push off switch.
The ordinary push switches can be
d provided for electrical resetting
or electrical holding.

. Let us Help you with your switching p}oblerﬁs.

est. 1877
Zettler UK Division }
Brember Road - Harrow, Middx. HA2 8AS - Tel. (01} 422 0061
Zettler offers more than technology

Please see us at HOUSING EXHIBITION, HOTEL METROPOLE,
BRIGHTON

1st-3rd NOVEMBER

WW—011 FOR FURTHER DETAILS
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PLASTIC FASTENERS

FOR ELECTRONICS

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

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

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

colour.

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

= /
cations. ‘
P.C. BOARD SPACERS are simple to fit, one-

piece mouldings for use with p.c. boards. They
have a self retaining shank for fastening into
panels and a T-shaped anchor for securing p.c.
boards of 0.062" thickness. They have good
resistance to vibration and are suitable for
. board-to-board or board-tochassis use.

*P.C. BOARD STAND-OFFS are quickly assem-
bled, self-retaining panel supports for p.c. —_ as
boards. Made from natural {(off white) nylon and e
have good resistance to vibration. Suitable for g
panels up to 0.079" thickness. Stand-Offs accept ~\/
a No. 4 self-tapping screw.

<~ PLASTIC RIVETS fasten panels, fittings andﬁ

name plates to metai plastic and wood. Resilient

enough to fix into brittle materials like fibre-
glass, hardboard and glass. Shank, head and
pin are one piece. Fixing is by driving the pin
through the head into the space between the
legs, gripping the work.

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

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

non-corrosive.
LOKUT ANCHORS are used to strengthen [

holes by providing additional* screw thread
engagement in materials where self-tapping
screws would be unsatisfactory. Made from
high strength nylon and used in insulation, and

e!ectrical chassis work. Easily fitted by hand. ~
' 1000’s OF OTHER TYPES OF PLASTIC
AND METAL FASTENERS
L LEAFLETS ON REQUEST *

HARMSWORTH

HARMSWORTH, TOWNLEY & CO.LTD.
HAREHILL TODMORDEN LANCS OL14 5JY
|_Phone TODMORDEN 2601 (STD 070-681 2601)J

WW—045 FOR FURTHER DETAILS
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Jointhe Digi_t—ar

Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation .

Each ot the 6 volumes of this setf-instruction course measures
11%' x 8% and contains 60 pages packed with information
diagrams and questions designed to lead you step-by-step
through number systems and Boolean algebra, to memories
counters and simple arithmetic circuits, and on to a complete
understanding of the design and operation of calculators and
computers.

Design of Digital Systems.

plus 90p packing and
surface post anywhere in
the world

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

VAT zero rated.

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

In 4 volumes £4 60
1 Basic Computer Logic C

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

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

4 Flipflops and Registers 90p P. &P
A saving of £1.50.

Designer These courses were written so that you could
teach yourself the theory and application of

Manag_er digital logic. Learning by self instruction has the
Enthus|ast advantages of being quicker and more thorough
q q than classroom learning. You work at your own
Sme-ntlst speed and must respond by answering questions
Eng|neer on each new piece of information before

Student proceeding to the next

NEW from Cambridge Learning Enterprises:
FLOW CHARTS & ALGORITHMS £2.95

use, design & layout; vital for computing, plus 45p
training, wall charts, etc p&p

Guarantee — If you are not entirely satisfied your money will be
refunded.

[ o o e e e e e e e i e e

To Cambridge Learning Enterprises, Dep COM FREEROST
Rivermill House. St. Ives, Huntingdon, Cambs. PE17 4BR

"Please send me set(s) of Design of Digital Systems at £8.00 each. p & p
included I
“or set{s) of Digital Computer Logic and Electronics at £5.50 each, p & p I
included

or combined set(s) at £12.00 each, p & p included

“or The Algorithms Writer's Guide at £3.40 each. p & p included

Name

Address

‘delete as applicable
No need to use a stamp — just print FREEPOST on the envelopé

T e e o

=
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eard any

HIFIYEAR BOOK
1978

2 T AT e T
33333502230250c300088E vvmm TN

think differes i

good books lately?

Good listening begins with the right equipment —and the
Hi-F1 Year Book gives you the low down on just about everything
the market has to offer. With separate illustrated sections for
every major category of equipment, it's got descriptions, prices,
specifications, who makes it, where to buy it —everything you
need to know. And al! this information is backed by authoritative
articles on the latest hi-fi developments, including quadraphonic
recording. But you'd better order your copy quickly—Ilots of
people will be pricking up their ears at news of this latest edition.

HI-Fl YEAR BOOK 1978

Available direct from the publishers @ £3.40 inclusive
or from leading booksellers and newsagents price £3.00.

'To IPC Business Press Ltd., Room CP34 ORDER FORM |
: Dorset House, Stamford Street, London SE1 9LU.

sPlease send me......copy/copies of Hi-Fi Year Book 1978 @

2£3.40 a copy Inclusive, remittance enclosed.

2 Chieque/P.0. should be made payable to IPC Business Press Ltd.

[ ]

[ ]

* NAME
2 (please print)
ADDRESS.

Registered in England No 677128

Regd. Otfice” Dorset House. Stamtord Street. London SET 9LU WW
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MUTILAYER GERAMIG GAPACITORS

% STYLES - Chips: 12 rectangular 4 discoidal - Radial Lead: 3 moulded
9 dipped - Axial Lead: 2 moulded 2 glass encased
DIELECTRICS - COG, X7R,Z5U
VOLTAGES - 200,100, 50
APPROVALS - BS 9075 N023.N024, N025
BS 9075 F005,F022
* NEWCATALOGUE AVAILABLE
Send for your copy now

UK DISTRIBUTORS

ITT Electronic Services- 0278 26777
Intel Electronics Ltd. 0462 812 505
Compstock- 0268 27722

ERIE ELECTRONICS LIMITED

Multilayer Ceramics Division
South Denes, Great Yarmouth, Norfolk. NR30 3PX

Tel: 0493 56122 Telex: 97421
Lomganens ITT

WW—018 FOR FURTHER DETAILS
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'BULK ERASURE PROBLEMS?

LR70

MAX REEL SIZE 84"’

"LR71

MAX REEL SIZE 112"

If it's personal we can only advise a diet or Joining weightwatchexs.’
4 If it's to do with tape, then why not consider the LR70/71 bulk
‘tape erasers. They are simple to operate and will erase cassettes,

‘cartridges and reels of tape up to a maximum reel size of 11%"
and tape width of 1", quickly and efficiently within the time it
takes to read this advertisement.

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

Moderately priced and available from:

1 LEEVERS-RICH EQUIPMENT LIMITED
INCORP. BIAS ELECTRONICS

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

Cables: Leemag London SW18. Telex 923455 Wembley

WW—041 FOR FURTHER DETAILS
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i The Quickest,
Simplest Way of
Punching Holes
in Sheet Metal

Q-Max punches make clean, accurate
holes every time. In no time With no
filing, no jagged edges, virtually no
burrs-with no hard work And no
holes are barred. Round or square,
Q-Max punches are available in
sizes down to 10mmup to 75mm for
use on sheet metal up to 16 gauge
No wonder they're used by all
government services {Atomic,
Military, Naval, Air, GPO, Mnistry of
Works) and alt over the world by radio,
N motor and industriat manufacturers
plumbing and sheet metal trades and
garages

57

metric
andlinear
sizes

Wholesale and Export enguiries welcomad. Further details from

“Q-MAX” (ELECTRONICS) LTD

40-41 FURNIVAL STREET, LONDON EC4 - D1-242 7400
WW—013 FOR FURTHER DETAILS

i

BIMIBOAR

Stop Ruining Your [.C.’s And Wasting Time Soldering
Plug Into The Revolutionary New

BIVIBOARD

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

Incorporates Bus Strips For Vcc And Ground
Includes A Component Support Bracket
Has Over 500 Individual Sockets

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

<\

Only £9.72 (cheque with order) Including VAT and P.P,

Special Quantity Discounts Available For
Radio Clubs, Retail Outlets, Distributors

BOSS K0USTRIAL MOULDINGS LTD

Higgs Industrial Estate, 2 Herne Hill Road. London, SE24 0AU, England
Telephone 01-737 2383 Telex 319693

WW—025 FOR FURTHER DETAILS
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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
accoustical conditions.

Specifications:

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

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

200 &,, 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—023 FOR FURTHER DETAILS
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The Allen and Heath Broadcast
Feed Forward Delay Limiter.

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

Try and test one at our demo. studio. Pembroke House,

Campsbourne Road, Hornsey, London N8.
Or, for more information, call Andrew Stirling at
01-340 3291.

HH Allen and Heath Limited.

WW—021 FOR FURTHER DETAILS
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Cut costs by
07 with the

same high

performance.

Isn’t that what new

ideas are allabout?

Lightin weight and low
In cost,new Thermalloy heat
sinks are designed specifically
for plastic or metal case
power devices.

They are remarkably
simple to use, no extra mounting hardware is required—
and they can be attached to the device after board
assembly.

The slip on types have positive retention and can
be supplied with focking tabs.

For full details of the range, simply return the
coupon—cutting costs without cutting performanceis a
good idea you ought to know about.

Thermalkxiy

MCP Electronics Ltd. Alperton, Wembley, Middlesex
Tel: 01-902 5941.

s

Please send me full details on Thermalloy heat sinks.

Name

Company

Address

www americanradiohistorv com
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We know of only one other Power

Amplifier Module superior to our JPS 100,

For starters, JPS Power Amplifier Modules are designed. manufactured and tested

The JPS 150

in England, yet sold throughout the world.

Incorporating comprehensive protection circuits including mismatch, short and
open circuits, impedance and thermal protection, these Modules will ensure a high

standard of both reliability and top performance.

Unlike other models, they offer an indefinite life-span! Should they ever require
any attention or repair, all components on both Modules are easily replaceable. And,
what's more, they both also carry a full two-year guarantee. That's confidence for you!

—~

r

Power Output

Frequency Response
Power Bandwidth
Slewing Rate

Total Harmonic Distortion
Hum and Nose

Damping Factor

‘Input Sensitivity

‘Input Impedance

JPS 100 £25.85

110 watts RMS ohms

10 22kHz —02dB

10 22kHz —02dB

8 4 Volts per microsecond
004% @ 1kHz

115dB helow 100 watts
Greater than 300 to TkHz
QdB (0 775 Volts) 100 watts
47k

JPS 150 £32.61

170 watts RMS 8 ohms
10-30kHz +0dB —02dB

() 22kHz +0dB — 02dB

9 00 Volts per microsecond
004 @ 1kHz

115dB below 150 watts
Greater than 400 to 1kHz
0dB t0 775 voits) 150 watts
47k

Power Requirements - 45 Vol - 55 Volts

Transistor Complement 12 transistors 1 integrated circuit 12 transistors 1 integrated circuit
Module Dimensions 4"H x 5"W x 2''D 6'Hx 5"Wx 2"'D

Guarantee Fuli 2 year Full 2 year

_/

*These parameters may be changed to suit particular requirements

For industnal usage frequency response can be extended DC to 30kHz +0dB —0 2dB 1150 only)
POWER SUPPLIES PS 50 powers 1 JPS60  price £13.50

zs 100 powers 1 JPS 100 price £15.51 PS 100 2 powers 2 JPS100 price £28.82 All module drive cards are based on industry standard Eurocard system (100 x
S 150 powers 1 JPS 150 price £19.22 PS 150 2 powers 2 JPS150 price £30.75 150 m my

All Prices are subject to 8 4 VAT
A 60 watt version 1s also available with a ssimilar specihication Price £20 62 +

Y JPS Associates

BELMONT HOUSE STEELE ROAD PARK ROYAL LONDON NW10 7AR TELEPHONE 01-961 1274  TELEX: TITTS 916226
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e "‘ ELECTRONIC

S\ LD ‘EL INDUSTRIAL THERMOMETER
TRANSDUCER and RECORDER N @ ! ;

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

THE MODERN WAY TO MEASURE TEMPERATURE

A A Thermometer designed to operate as an Electronic Test Meter. Will

small size—low measure temperature of Air, Metals, Liquids. Machinery. etc.. etc.

weight—realistic Just nluo-in the Probe. and read the temperature on the larae open

prices. scale meter. Supplied with carrying case. Probe and internal 12
volt standard size battery.

1 Model “Mini-Z 1 measures from—40° € to + 70° €. Price £25. 00"

Fylde ‘| Mpdel “Mini-Z 2 measures from—5° € to +_105° C  Price £25.00'
D) g - | ‘Model “Mini-Z Hi" measures from + 100° CTo + 500°°C £27.50)
_ Electronic (VAT 8% EXTRA)

Laboratories Write for turther detaiis to
49/51 Fyid P
L S IR RS e Limited. HARRIS ELECTRONICS (LONDON).
138 GRAY'S INN ROAD, LONDON, WC1X 8AX
Celephone 0772 57560 / L . (Phone 01 837 7937)
I —

prs

WW—056 FOR FURTHER DETAILS WW—046 FOR FURTHER DETAILS
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Series H3020

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

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

Chart speeds, selected by push buttons: 0 1-0.2-0.5-1.0-

2.5-5.0-12.5-25 mm /sec
Chart drive: 200-250V 50Hz

Curvilinear co-ordinates

rolls'of paper, connectors, etc.

Z & 1 AERO

Tel. 01-727 5641

T — p—
FAST RESPONSE STRIP GHART RECORDERS

‘Recording- Syphon pen directly attached to moving coil frames. Sensitivity: 002-005-01-02-05-1-2-5 volts/cm

Equipment: Marker pen, timer pen, paper footage indicator,

| H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm Type H3271-1. Single pen: Dimensions: 259 x 384 x 165mm

high PRICE £108.00 Weight 15 kilos PRICE £265.00
H3020-3 (Three pen): 475mm wide x 384mm deep x 165mm Type H327-3. Three pen: Dumensmns 335 x 384 x 165mm

high PRICE £160.00 Weight 20 kilos PRICE £520.00
H3020-5 (Five pen) 475mm wide x 384mm deep x 185mm Type H327-5. Five pen. Dimensions 425 x 385 x 165mm

high PRICE £295.00 Weight 25 kilos PRICE £770.00.

Note Prices are exclusive of VAT

Available for immediate delivery

44A WESTBOURNE GROVE, LONDON W2 5SF

Made in USSR

Series H327

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

Basic error 4% Frequency
response from DC to 100Hz 2d8

Width of each recording channel: 40mm
10 Chart drive 220-250V 50Hz
Chart speeds  1-2-5-10-50-125-250mm/sec

SERVICES LTD.

Telex: 261306

~ WW—070 FOR FURTHER DETAILS
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Invaluable for

holding P.C.B.s and other

panels when inserting and soldering
components. Can be adjusted to suit work up to 280mm,
rotating to gain access to reverse side and locks in any
position. All metal

Price £10 inc. VAT P&P £1

Olympia
Empire Halll  \write or phone for full details

EXHIBITION| stt OUR

15-29 October JSTAND

S I Drill Stand

!

©

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

P2 Drill £18.50 inc. VAT. P&P 106p

Constructed to take the popular P1 drill

and ensure a high degree of accuracy in

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

P1 Drill £9.67 inc. VAT. P&P 38p

Sole UK Distnibutors

PRECISION PETITELTD

119a HIGH STREET TEDDINGTON MIDDLESEX TW118HG
TEL:01-9770878

WW—101 FOR FURTHER DETAILS
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Reditronics.

We make Public Address and Entertainment
Systems and Audio Visual Equipment - amplifiers,
disc and cassette players, tuners, speakers, mixers -
the whole works, and we make them very well.
They're soundly designed, ruggedly built and capable
of the most arduous use with the minimum of main-
tenance. Our prices are keen, our deliveries are
prompt.

Our equipment is used by such household names
as Redifon, Carrefour, Rank Hovis McDougall, British
Airways, Cunard, | .B.M., Grand Metropolitan Hotels
and National Museums. And it's designed to interface
with most other manufacturers' ranges. What more
could we want? Well, right now we're looking for
more overseas representation in those areas where we
don’t already have agents.

Interested? Turn the page.

¥REDITRONICS

REDIFFUSION REDITRONICS LTD.
La Pouquelaye, St. Helier, Jersey C.1. Tel (0534) 30321 Telex 41341
A member company of the Rediffusion Organisation.

Total systems capability.

WW—108 FOR FURTHER DETAILS

AUDIBLY SUPERIOR
AMPLIFICATION

HIGH DEFINITION — ‘MUSICAL’ — POWER AMP
MODULES

» T.H.D. TYPICALLY .007%
@ 10W. 500Hz

» ZERO T.1.D. (SLEW-RATE =

LIMITI6V/ uS) » t
Ny I

Module size: g7 4

5
120 x 80 x 25 mm. using v
glass fibre pch wilh ident

and solder resist.

Illustrated with light duty

heatsink.
CRIMSON ELEKTRIK power amphfier modules are fast gaining a reputation as the best sounding most
Musical Modoles avaniBle Fertiaps the most mnportant batuies ol s desigo ane Cacepin tal Beetom
feom Crossuver intorhon o o e use ot autpat thpless and zeto T UD The amphiles s protec ed againg®
LBETC anth SO GG s6ads 1yl Wil e a DIGNTY reachive [Ower pesiancs 1oal i 15 mure
tepresentanve of a real toudspesker Square waves mantdin theie ose imes up to Jull power whilst
semulated eleciostatc 1oads are easity handied with neghgible overshiool dnd ¢ setthng hme of 125
Otherspecs S N 110¢B Rise ime 10 S Sensitvily //5mV DCcoupled HHz 3LkHe 3ub: THD
0154 100mW clippng 500H:

CRIMSON ELEK TRIK power supbbes are i kit fonn lor oyt un ies By i Seatuee o Jow held
shennne terodal transtarmet with a 120 240v primary and st reen two large capaciions: bodge rechhien and

at fings
Healsinks are athiactive black anadised extrosions BOme: wide

the indisEn

)
=2

THRULINE'WATTMETER

POWER AMP MOOULES HOME EUROPE

0.45-2300 MHz / 0.1-10,000 watts

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

Exclusive UK representative

CE 608 60wems B onms 35 dc £16.30  £16.30

CE 1004 :%wvm 4 ohms 3gvdc 0922 £19.00 CRIMSON
CE 1008 100Wrms. 8 ohms 45 dc €23.22 2270

POWER SUPPLIES ELE KTR'K
CPS | For 2xCEGO8 or 14F 1004 £1285  £14.20 ww)

CpS 2 tor ZxCE1004 of 2 o 4xCe608 £14.55  £17.90

CPS 3 For 2xCE10D8 £1585  £19.20 74 STATION ROAD
HEATSINKS RATBY

Tight Duty Somm 2 C W 80 £1.30 LEICESTER. LEG OUN
High power 100mm 1.4 C/W £1.60 £2.40 TEL: {0533) 38621
Discasgroup 1500mm 1.1 C/W £2.30 £3.65

Horme juit s and luctes VAT and €arnage Payment by chieguy PO COD €0p 1§ 50 bt Expon L probiem
Eutupedn prces indlude Latidge insurance dnd handling  pdyrmient in Stersting by Dank drall PO
Internanonal Greo or Money Order Qutside Europe please wote Jur specifn dquote by teturn St SAE
wo nternatiunal Reply Caupons Tor fult lerature Favourabie trade quaniify e bat on lequed! Suildhile
predimp arcat 20p

asmn electronics limited

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

WW—031 FOR FURTHER DETAILS
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The strength of Reditronics can be summed up in
one phrase. Made in Jersey. It's here that the
equipment is designed, it's here the tooling is made,
it's here that virtually all component parts are
manufactured and it’s here that assembly and
testing takes place. Self sufficiency maximises our.
performance and minimises your praoblem - we
deliver. And we give full technical back-up.
Interested?

Well if your arganisation is qualified to sell and
nstall our products we’d like to hear from you soon.

¥ REDITRONICS

RED!FFUSION REDITRONICS LTD.
La Pouquelaye, St. Helier, Jersey C.|. Tel (0534) 30321 Telex 41341
A member company of the Rediffusion Organisation.

Total systems capability.

WW—108 FOR FURTHER DETAILS

AtroNICS AVMAAT

NEW FACILITIES

AVAILABLE FOR

WW TELETEXT DECODER

‘Board 3’ is now avai as an additional unit to update the ‘Wireless World"
3 D«

Instrument

NEW  Technique

Performance

T der to give d height char colour backg d,
conceal/ reveal, etc., as described in this issue of ‘Wireless World'.
Our Kit includes plated-through hole P.C.B., all
instrsctions. Price £33.68 + VAT (£3.47) + P&P (3

Qur main kits contain all the printed
circuit boards and components
necessary 10 build the compiete
decoder
A reprint of the series of articles is
available at £1.50 + large 15p SAE
(included free in complete kit) endard New e

verston with Texas Post &

Accept Q 0.5 to over 300

Reject 90 dB notch
Hi,Lo Pass 12 dB per octave
Oscillate 0.5 percent THD

PHPGES

PRICES INCLUDE VAT using 2513 _ X887 Packing
Setof 5 PCBs £21.70 €21.65 30p
Comganent Kit (incl. PCBs) £120.95 €133.70 £1.60
Add-on Unit for lower case PCB $§7g - —
Companant Kit (incl. PCB) £13.7 - —
Cabinet § €14.85 €14.85 £1.00

PLATED THROUGH hole PCBas for TEXAS version only at sdditional cost of £27.00
COMPONENTS ALSO AVAILABLE SEPARATELY — RAE for orice liat
READY BUILT & TEGTED DECODERS — €241 87 + €5 Can.
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L FILTER OSCILLATOR 631!
DE LUXE VERSION WITH NEW FACILITIES — £292.50 + £5 Carr. : o
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WW MATRIX H DECODER

Based on the design for a MATRIX H DECODER published in June issue of Wireless

World, with subsequent corrections. this Catronics Decoder is now generally available
from StoCk N WO versions: _ B

Kit: comprising P.C.B.s, i.c. and all components to mount on the boards at £39.30.

Roady built: h d in i bi with integral power lv and

_ Stereo/Quad switching at £89.37.

These prices include Sansui Royalty Fee, VAT and P& P.

'

5

VHF FREQUENGCY
COUNTERS

200MHz. 7 digit, D.F.M. for direct
Marnbfactured and guaranteed readings up to the mobile radio VHF

by Catromics Ltd ‘High Band’
Will operate on mains or 12V supply,

making it ideal for use with mobile
squipment.

ol roapr————

FILTER OSCILLATOR 631 £108 +£2.50 P&P

631 LFE113  +wr
631-0 [Hzto100KHz  631LF-0.01Hz to 10 KHz

Delvery 15 nmmal/y ex-stock — telephone for confirmation
Prices correct at time of going (0 press. subject to change without notice
Tol: 01-689 6700

— . OM Bciectronics, Riverside, Eynsford, Kent. Tel 0322 863567
WWwW—721 FOR FURTHER DETAILS WW — 103 FOR FURTHER DETAILS

Price onty £137.80 + £1 50
carnage + 8% VAT
Write for Hlustrated leaflet.

CATRONICS LTD. (Dept. 721) _
House

atronics 555

R el el e e e e e e e e e e TN
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BY POPULAR
REQUEST

Demand for reprints of Wireless World constructional projects for audio
equipment is so high that we have gathered 25 of the best of them
together in High Fidelity Designs. These are the ‘most requested’ articles
which you have asked for and all have been fully updated. Hurry for your
copy — it's likely to sell out fast!

igh fidelity
esigns

Tape/disc/radio/amplifiers/speakers/headphones

A BOOK FROM WIRELESS WORLD

£2.50 from newsagents and bookshops or £2.75 by post from the publishers

Contents: @ FM tuner design e Novel stereo FM e B Sl R LRl ey |
tuner o Low-noise, low-cost cassette deck

e Wireless World Dolby noise reducer @ Wideband
compander design e High-quality
compressor/limiter @ An automatic noise-limiter
e Modular integrated circuit audio mixer e The
“walltenna’’ e Electronic piano design

e Advanced preamplifier design e High quality
tone control @ Multi-channel tone control e
Bailey-Burrows preamplifier @ 30-watt high

To: General Sates Department, Room CP34
Dorset House, Stamford Street, London SE1 9LU

Please send me copy/copies of
High Fidelity Designs at £2 75 each inclusive

| enclose remittance value £
(cheques payable to IPC Business Press Ltd )

fidelity amplifier @ 30-watt amplifier modification NAME -
e Baxandall tone control revisited e Active (P (2
crossover networks e Electrostatic headphone ADDRESS

amplifier @ Class A power amplifier # An {.C
peak programme meter @ Horn loudspeaker
design e Horn loudspeaker @ Transmission-line
loudspeaker enclosure @« Commercial
quadrophonic systems

Company registered in England No 677128
Regd office Dorset House Stamford Street. London SE1 9LU

. & & 3 ¥ K K ¢ ¥ R R N N

h-mm-m-am-----------d
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PROTECTION FOR YOUR TAPES!
R.B. ANNIS HAN-D-KITS NOW AVAILABLE IN EUROPE!

Valuable audio and video tapes can be damaged
when played on equipment that is not thoroughly and
regularly demagnetized. Magnetism can easily*
build up in capstans, tape guides or recorder heads
10 a point where it will degrade the magnetically
recorded signal on tapes passing over them. Tape
damage is first apparent as a loss of recorded high
frequencies and a progressive increase in

background noise each time they are played on
magnetized equipment.

Demagnetizers on the market were far too weak to
be effective, particularly on offending hardened
steel guides or capstans. etc. Now, with the
introduction of the Audiophile Hand-D-Kit, both
measurement and correction problems can be
solved easily at modest cost.

Here in one convenient package is everything
needed to measure magnetic levels quickly, along
with a handy, powerful unit to demagnetize
components completely before they can spoil
valuable tapes

Until recently, there has been no easy way to tell

Photo shows extra long probe — and
when demagnetizing was needed. and most

standard Han-D-Mag. Both so powerful
that they can be used foroccasional bulk
. erasing of cassettes and '’ tapes.
HERE’'S WHAT THE AUDIOPHILE HAN-D-KIT CONTAINS

ANNIS POCKET MAGNETOMETER
Measures level of magnetism in components
Calbrated to read directly in guass

Model 20/B5 shown

“NOTES ON DEMAGNETIZING" ETC.

Explains causes of magnetism. with parucular reference
to tape recorders How to measure 1t accurately and
how to eliminate 1t

interesting experiments also included

TEST STRIPS
One of these sensor strips is magnetically soft and the
other magnetically hard For experiments and testing

your demagnetizing technique ANNIS AUDIOPHILE HAN-D-MAG

A rugged dual-use Demagnetizer having a powerful
sine wave demagnetizing field strength of over 350
oersteds % '' beyond the tip of the 2%’ long probe
CLIP-ON EXTENSION PROBE

Extension probe 1s 1%’ long. Can be formed with
fingers improves checking of magneusm in hard 1o
reach components

DISTRIBUTOR FOR EUROPE

DABRA

audio system, sweden
FACK, S-132 02 SALTSJ(‘)‘-BOO, SWEDEN

WANT TO KNOW MORE?

WRITE FOR YOUR FREE COPY OF OUR 8-PAGED
BROCHURE INCLUDING ""NOTES ON
DEMAGNETIZING"’

WW—036 FOR FURTHER DETAILS

RADIO AND TV SPARES ALL COMPONENTS BRAND MAIL ORDER ONLY PHD COMPONENTSDEPT.2UNIT 7.
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL CALLERS BY APPOINTMENT| CENTENARY ESTATE, JEFFERIES ROAD,
PRICES INCLUDE VAT. AT 12%% CARRIAGE ON TUBES £1.25 EXTRA ENFIELD , MIDDX. 01-805 4060. TELEX 261295.
DIODES 0Aa81 11p BA102-24p BAX13 5p
MULTISECTION CAPACITORS | DROPPER SECTIONS 160 each | 113 145 0gs 11p BAI30 350 oaxie o | INTEGRATED CIRCUITS
Ea—— AA116 :40 0A90 gn eAmg 1gp BAY38 10p
: AA117 14p OAQ1 6p BA148 16p (N4148 4
400.400/380 300 MAINS DROPPERS AATI0 80 0AS5 6p BAISA 120 Bv206 30p | MGI1307P 150 o018 500
20T 20 | e 100z 7o | S8 % oamzi Bk i
6007300 190 Pye 11009 120 TAAS50  50p  SN76013N  1.80
600/250 155 BRC Mono 1400 80p | RECTIFIERS TUNER TAAB30S 4 00 SN76013N07 1.80
200-300/350 205 BRC Mono 1500 750 | 8v100 210 INADOT 4o e TBA120S 150  SN76013ND 160
1000.1000740 Yoo BRC Colour 3000/3500 750 | BY126 15p IN4002  s5p EL TBA120SQ 1 50 SN76023N  1.85
2600-2500/30 1.30 BRC Colour 8000 75p BY127 15p  IN4003  6p 560each  TBA520Q 3.00 SN76023ND  1.60
300-300/300 225 BRC Colour 8500 75p BY133 22p  IN40O4 7 CRYSTAL TBAS30Q 250 SN76033N 275
500-200-75.25/350 210 Phillips G8 50p | BY182 200 IN4005  8p TBAS40Q 300 SN76665N  2.50
100-300-100-16/275 160 Phillips 210 (with link ) 56p BY238 40p {N4006 9p 443 MHz TBAS50Q 4 00 CA3065 250
150-100-100-100-150/320 2.60 Phillips 210 65p BYX10 14p  IN4007 10p 190 each] TBAS60CQ4 00 MC1358P 250
10 P TR | A p [ THyRSTORS I B Rectfes | IS 220 uelgE 200
1700100 2% GEC 27840 750 | 2Na443 20 EYALC 00 TBAG20Q 400  MC1330m. 180
220/100 320 | CEE 5000 se0 | Tvioe 180 BY179  65p
g 170 39 D TBA990Q 4 00 MC1351p 1.20
2500 2p00r63 Phillips G9 35 BR101 450 SN76003N 2.75  MC1352P 160
700/200 130 P | BRv3 45p High Voltage |
ey 166 BR100 35 TV20 190 each
TRANSISTORS AF121  30p  BC142  29p  BC237  15p  @F118  25p El2 N = REPLACEMENT COMPONENTS
AC107  33p AF124  23p BC143 34p BC238 11p BF121 24p o Aerial Isolators 1.00 each
Agge ng AF'I%? 23p e(c:u:g 12p BC251A  16p BF152 30p Siggg gzn Lopt Korting 10 00 each
AC127  30p AF1 23p BC14: 11p BC301 32p BF154 30p p BRC 3500 Cutouts 1 60 each
AC12701  50p AF127 23p BC149 13p BC303 59p BF157 30p BF458 59p
AC128  23p AF133  34p BC153 19p BC307 11p BF 158 24p BFX29  29p VALVES PCLB? 7
AC12801  50p AF178  53p BC154 19p BC308 9p BF163  24p BFx84  24p DV86/87 50D R e
AC141 24p AF179 55p BC157 14p BC327 12p BF167 24p BF X85 25p DY802 50 pCLB '90
AC141K  40p AF180 53p BC158 12p BC328 12p BF173 24p BF X88 23p £cca? 2on pCL85 a0p
ACl4z  24p  AF181 4%  BClS®  Mp  BC3y 15 BFI77  29p  BFEXBD 300 | FEG asp  Priao0 85
AC142K  26p AF1 39p BC171 14p BC547 12 BF178 320 o
AC153  23p AF239  39p BC172 13p BD115 e BF179 320 BF Y51 22p gggg jg“ gtgg ?8"
AC176  24p  AL102 1.5 BC178  2lp  8D116  &0p BF180  34p  BFv52 - 220 o o
BU105/01 190 EHI0 90p PL504 120
AC17601  50p AU107  1.05 BC179 19p BD124 79 BF181 32p 80105102 190 pCCBS 120 PLEOS 200
- AC187 23p AUNI0 1.8 BC182L  10p BD131 a4p BF182 43p :
BU105/04 2 50 PCC189 160 PL509  3.00
AC1B7K  24p AUI13 220 B8C182LB 10p BD132 49p BF183 43p 8UT08  3.00 PEFB0 750 AT To0
AC188 24p BC107 10p BC183L  10p BD133 49p BF184 255, BU126 290 T RECICJT00
© AC188K  40p BC108 10p BC183LB  10p BD134 49p BF185 25p BU204 190 P8O Bov PYB00 85
AC193K  29p BC109 10p BC184L  10p BD135 390 BF194 14p BU205 190 PCFB02 150 P82 408
AC184K 31p BC113 12p 82126 24p BD136 45p BF 195 14p Suggg ;gg
AD140 45p BC114 19p B8C187 26p BD137 a7 BF196 14p U d .
AD142  50p  BCI5  19p  BC203 150  BDI3B 49 BF197  1an  me3a0  6sp | EHT TRIPLERS (Priced each)
AD143 50p BC116 19p BC204 16p BD139 80p BF198 19p MJES20 80p BRCY50 265 Pye CT206 5.50
AD145 50p B8C117 19p B8C205 15p BD144 210 BF 199 24p AF126 110 BRC1400 265 Pye 731 825
AD14%  1.00 BC118 28p BC206 15p BD155 74p BF200 34p MJE3056  73g BRC1500 (17") 265 Decca 2030 660
AD161 45p BC119 , 28p 8C207 15p BD157 74p BF240 19p MPSUO5  65p | BRCIS00 (24") 300 GEC 2028 710
AD162 45p BC125 21p BC208 1o BD183 55p BF241 21p MPSUS5  1.25 BRC3500 660 GEC2110 710
AF114 50p BC126 19p BC209 15p 8D235 74p BF256LC 44p R2008B  3.00 BRC8000 290 ITTCVCS 6.60
AF115 23p BC136 190 BC212L  11p BD237 74p BF257 48p R2009  3.00 BRCB500 550 RRI111/174 1000
AF116 23p BC137 19p BC213L  11p 80238 74p BF258 650 R20108 300 BRCI000 775 RRIAB23 770
AF117 19p BC138 19p BC214L  11p BDX32 250 BF271 15p TIP31A 60p Decca CS190  7.10  Korting 90 710
AF118 48p BC139 19p BC225 15p BF115 19p BF273 15p TIP32A 60p | Phillips G8 730 Tanberg 710
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PHILIPS

ol ¢: PHILIPS
I=Fl (U5

PHILIPS

&
\E7

The top sellers for home assembly in
Europe —now available in the UK.
Now — read all about the Philips range of

quality kits for home assembly — mixers, amplifiers,

speakers, etc, etc. Send today to
S.S.T. Distributors (Electronic Components) Ltd.,
West Road, Tottenham, London N17 ORN

33

TIME FOR

WIRELESS ?
B ) o Lt {1 %

(I 0 s

The MA1012 LED digital clock module is a full 12/24 hour
format clock unit, operating from 50/60Hz mains and offering
a host of features: Hours, minutes display in bright 0.5 LEDs,
with optional seconds, sleep and snooze alarms, fast and slow
setting, PM indicator, switched output for radio, but the most
important feature is the non-multiplexed directly driven display.

This means no RFI, so the MA1012 is ideal for use in any type
of radio/tuner etc. The neat fitting means it can be slotted into
many existing cabinets/chassis - only 1.75 x 3,75 x 0.7 ” total!!
£9.45 per module - isolating mains transformer £1.50 (8% vat)
Two modules and two transformers for £20.00 + 8% VAT.

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

Please send me, quickly, the new colour catalogue. WW11
l Name
I Address _
_ —"'------ .JI'-
l [priLies _
' Postcode

S.S.T Distributors i1s a member of
the Philips Group of Companies.

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

TODAY!

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

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

LEXDEN LODGE, CROWBOROUGH HILL,
JARVIS BROOK, CROWBOROUGH, SUSSEX TN6 2EG

Telephone: Crowborough 5803

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

2 Washers PTFE Ring Solder Tag per
kit

D04 Mica 30p per kit

DO5 Mica 30p per kit

D04 Melinex 27p per kit

DO5 Melinex 27p per kit

HARD ANODISED INSULATING
WASHERS

400v DC insutation

TO3 30p each

TO66 30p each

D04 with nylon bush 48p each

DO5 with nylon bush 48p each

TO3 Aluminium Oxide 35p each

INSULATION COVERS
TO3 10p each
TO66 10p each

HEATSINKS

Push Fit TO5 at 50 C per watt, 5 per
pack

TOS 6mm 28p per pack

TO5 12mm 30p per pack

TO5 18mm 33p per pack

EXTRUDED HEATSINKS

Alumimium Black

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

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

TO66 single 51mm x 61mm at 8 7 C per
watt £1.55

Undrilled lengths avaiable in 51mm at
83mm lengths

Plain 5tmm 38p each

Black 51mm 44p cach

Plain 83mm 82p each

Black 83mm 90p each

5 Washers, 5 Bushes per kit

TO220 Mica 30p per kit

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

TO202 Melinex 27p per kit

TO66 Plasuc Melinex 27p per kit
Uniwatt Melinex 27p per kit

TO126 Melinex 27p per kit

MOUNTING PADS 10 per pack
TOS5 4 hole 10p per pack
TO18 4 hole 10p per pack

CONVERTERS

T092/98 to TO5 10p per pack
TO18 to TO5 10p per pack
TO98 to TOS5 10p per pack
TO99 to DIL 60p per pack
TO100 to DIL 60p per pack

DIL SOCKETS LOW PROFILE TIN
PLATED

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

22 way 27p each
24 way 33p each
2B way 41p each
40 way 49p each

WIRE WRAP SOCKETS GOLD
PLATED

8 way 37p each 24 way £1.20 each
14 way 55p each 28 way £1.36 each
16 way 65p each 36 way £1.75 each.
18 way 71p each 40 way £1.94 each

When Orderning
All prices include 8% VAT
Please word your orders as printed above
Bostage and packing 25p with large
heatsinks 50p.

Also avasable are Crmping Tools
Crimper Kits, and a vast range of Push fit
terminals  Butt Connectors and Solder-
less Terminals Send 20p for compre-
hensive data and prices

COMPONENTSETC

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

CA3089E FM IF 194 BC413 lonoise 0.18 EC3302U Evarlcap f!' [ =To)
KB4402 FMLIF 1.94 40238 shid.RF 0.26* EF5600U 5 varicap FM £12.95
HA1137W FM IF 220 BF224 .6GHz RF0.22 NT3302UG 3 gang FM £7.50

TBA120 FM IF 0.75 BF274 .7GHz 0.18 EF5800 6 varicap FM £14.00)
TBA120S FM IF 100 2ZTX212 50v/.3W 0.17 EF5801(5800+osc op) £17.50].
SN76660N FM IF 0.75 2TX213 30v/.3W 0.16 8319 4dvaricap mos mix £11.45
uA720 AM radio 1.40 2ZTX214 30v/.3W 0.17 7252 fm tunerset £26.50
CA3123E AM radio 1.40 Z2TX451 60v/IW 0.18 7253 stereo tunerset  £26.50
HA1197 AM radio 1.40 ZTX551 60v/1W 0.18 7020 cer. filt. fm if £6.95
TBAG51 AM radio 1.40 BD515  45v/10W 0.27 if _£10.95
MC1350 agc gain 1.00 BD516  45v/10W 0.30 2
uA753 FMgain 1.80 BD535 60v/50W 0.52
LM1496 Bal mix 1.26 BD536 60v/50W 0.53 g
MC1310P mpx dec. 2.20 BD609  80v/90W 0.70 92310 mpx decoder £6.95
CA3090AQ mpx dec. 4.35 BDB10  80v/90W 1.20 91196 mpx decoder &blfd&
HA1196 mpx dec. 420 BF256 1GHz jfet0.34 filter
LM380N 2w AF 1.00 E176 p ch. swt. 0.38 93090 mpx decder. £8. 36
LM381 st pream. 1.81 MEM614 (40822) 0.38* 91197 mw/iw tuner ~ £11.35
1da2020 15w AF 299 MEM616 (40673} 057+ 71223 vancap am tuner for
1¢a940e 10w AF 1.80 MEMSBO0 lo noise 0.75* MW for LWIk
tha810as 7w AF  1.08 810k comple(e TBAB10AS
LM301 39+ BA102  vhfvaric. 0.30 module kit £3.00
ChaTaeT  Shame 038 BAI2I 0.30 540k as above with tca 940E
A74 mosoa 0851 BBIO4  dual varic 045 porh kits inc heatsink) £3.95
t 3 } opamp 0347 BB105  unfvaric 0.40  NE A our audio ICs are
78'% 300 opamps 0687 mvam2 _dualam’ 148 Lo circuit” protected ds
5uc2 5v/1/A 1550 mvam115 15v/AM  1.05  yefined by the manufacturer
;(jaah}lgauc ;(2)5/ gﬁ ?38' mvam125 25vam  0.90 Ay our mpx decoders are
78M2auc  24v/5A 1.20° TUK'-" COILS E filters provided with TOKO mpx_
uA723cn  variable 0.80* 10m notch filters. our
NES550a va,igme 0_30- AM IFts with cap. 0.30 modules use the improved
TAAS50L 32vref. 0.50° FMIFts withcap. 0.33 mute version HA1 137W.
icl8038cc siggen  4.50* {from gen. price list}
NESSh.  timer  Q.70° YHCS11098AC2 PR 5 TorrTte eads 107250
NE566v veo 2.50° YHCS12374AC2 FR1 mw/iw ferrite rod £0.90
NE567v tone dec. 2.50* YHCS11100AC2 Min. foil trimmers by Dau:
NES608B hf pll 3.50* KACSK586HM 5/10/20, st,ngy 0.18
NE561B  hfpll  3.,560* 7mm IFs for RC 33/a%0F swin 0.26
NE565k If pll 2.50° CFS10.7 ceramic 60pF swin. %mm dia 0.24
MC1312 quad 1,50 BLR3107N mpx 22turn 100k diode law
11C90 650MHz 12.004HBR3132 dpol fm 2 tempors for vancaps  0.45
2TXi08  oviaw o4 AR LR ST 100080 F /e S 118
ZTX109  30v/.3W 0.4 i Chokes TuH to 124mH OA.

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

AMBIT

INTERNATIONALC

2 Gresham Road. Brentwood. Essex CM14 4MN Tel (0277) 216029

WW—037 FOR FURTHER DETAILS
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40,000 L series bench power supplies sold and
50% of the U.K. market is certainly a strong
point in favour of buying Farnell.

The latest version provides either constant voltage
or constant current, features large recessed meters,
overload and short-circuit protection, coarse and
fine adjustment controls, a separate output switch
and LED indicators for mains on and current limit.

Models available

L50-05

L30;1- _
L10-3C*
L30 —27
L30-5

L12-10C*

LT50-05 twin output unit

LT30-1 twin output unit

LT30-2 twin output unit

0-50V, 0.5A

0-30V, 1A

0-10V, 3A

0-30V, 2A

0- 30V 5A

0-10V, 10A

2x 0—-50V, 0.5A

anyouDisplay
aDigit for £13-00

We canwith ourNEW “"Mains Operated“XL 30 3digit high
accuracy Panel Mefer in D..N.size cut-out box of unus -
ually shallow depth. Offering a very high specification.

1. integral mains power supply 5. Large unambiguous led readout
2. Auto Zero 6. XL31 Version with isolated B.C.D
3.0.1% Accuracy outputs, and lexe card facilities

4. Box Depth 60.5mm 7.£50 1 otf guantity discounts
available

*£39 100 off

- exel Itromcs/the panel meter people

Wolterton Rd, Branksome, Poole, Dorset,
Bmth (0202) 767373 Telex: 417143
WW-—087 FOR FURTHER DETAILS

[Gas filled indicator
tubes always
available

character heights 8 -135 mm.

ELECTRONICS
_ LMITED

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

WW—042 FOR FURTHER DETAILS

2x0-30V.1A

2x0—30V, 2A

*with adjustable overvoltage protection

For full specification and prices contact.

FARNELL INSTRUMENTS LIMITED - SANDBECK WAY - WETHERBY -
WEST YORKS LS22 4DH - TELEPHONE 0937 63541  TELEX 557294 -

LONDON TEL. 01-864 7433

WW—074 FOR FURTHER DETAILS

Audio Connectors

Broadcast pattern jackfields, jackcords, piugs
and jacks

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

rirschmann  Banana plugs and test probes
XLR compatible in-line attenuators and
' reversers

Low cost shider faders by Ruf

Future Film Developments Ltd.

36-38 Lexington Street
London W1R 3HR
01-437 1892/3

WW—044 FOR FURTHER DETAILS
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Yes, actually available in Britain! It took a vear due to unprecedented demand
for NTSC. But the outstanding %" U-format colour video cassette recorders
from JVC have now arrived.

Six brilliantly versatile models with the name that's known for innovation.
You've heard aboul them. You've talked about them. Now see for yourself
what's behind their global reputation. Whatever the brief - for boardroom or
classroom, oil-rig or top-flight recording studio - there's a model that's right . ..
flexible in operation ... reliable in the extreme.

From JVC-the name worth its wait.

And for all U-format systems - famous for colour clarity, the Fuji video
casselte, Beridox, is also available from Bell & Howell.

BELLs HOWELL

WW—098 FOR FURTHER DETAILS
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Theye here! For PAL.
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To Bell & Howell AV Lid..
Freepost. Wembley. HHAO 1BR.

And I'm here! Please send me
the literature.

Naine
Organisalion

Address
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SEED

Siils 6800 Sovruten

SvsTEn

ST SmuvenraTion daraeng

SWTPC 6800 £340.00
Comprising: ASSEMBLED
(F;OPV\L/JER SUPPLY

4K STATIC RAM
CASSETTE INTERFACE
CONTROL INTERFACE

MINI FLOPPY

BFD-1 single £522.00 ass.
BFD-2 dual (as illustrated) £785.00 ass.
BFD-3 triple £1045.00 ass.

SOROC TERMINA

7570 19200 BAUD
WRITE PROTECT

HIGHLIGHT
SCROLL £699.00
BLOCK MODE ETC. ASSEMBLED

Send S.A.E. for full brochure

STRUMECH ENGINEERING

ELECTRONICS DIVISION
PORTLAND HOUSE
COPPICE SIDE
BROWNHILLS
WALSALL
BROWNHILLS 4321

Wireless World, November 1977

On or off, loud or soft,
it’s all amatter for

EGEN
POTENTIOMETERS

WIREWOUND - CARBON
CERMET - TRIMMERS
PRESETS - MULTITURN
SLIDE - STANDARD
AND MINIATURE
ALSO — Attenuators,
Test Switches and Isolators.

Send for the EGEN Product Summary

EGEN ELLECTRIC L'TD
CANVEY RD, CANVEY ISLAND, ESSEX. SS8 OPG. ENGLAND.
TEL: 037 43 2214 TELEX: 99371

A member of the Pye of Cambridge Group 'Q.p

WW—088 FOR FURTHER DETAILS

WW—089 FOR FURTHER DETAILS

Wilmsiow
Audio

THE Firm for Speakers!

SEND 10p STAMP FOR THE WORLD’S BEST
CATALOGUE
OF SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS,
ETC.
AND DISCOUNT PRICE LIST

ATC @ AUDAX @ BAKER # BOWERS & WILKINS
@ CASTLE @ CELESTION @ CHARTWELL @
COLES @ DALESFORD ® DECCA® EM| @

EAGLE @ ELAC @ FANE & GAUSS @
GOODMANS @ HELME@ | M F. @
ISOPHON & JR @ JORDAN WATTS @ KEF @
LEAK @ LOWTHER @ McKENZIE @
MONITOR AUDIO @ PEERLESS @ RADFORD
® RAM @ RICHARD ALLAN & SEAS @
TANNOY @ VIDEOTONE ® WHARFEDALE

WILMSLOW AUDIO pepr. ww

SWAN WORKS, BANK SQUARE. WILMSLOW. CHESHIRE SK9 1HF

Discount Hi-Fi, etc., at 5 Swan Street and 10 Swan Street

Tel. Witmslow 29599 for Speakers Wilmslow 26213 for Hi-Fi

‘WW—034 FOR FURTHER DETAILS
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" Thebest
=  wow and flutter ¥
mefer your money can buy

The PM6307 is a new easy to use instrument that measures
wow, flutter and drift with high accuracy and stability dueto a
unique X-tal controlled oscillator. ltis a’must’ for the workshop that needs to

measure and identify unwanted speed variations in audio and video tape recorders, record players and movie projectors.

It adds to the highly successful range of Philips instruments (some of which are shown here) for the radio, audio and TV
workshop. Write today for full information on'the new PM6307 and a 16 page illustrated brochure on radio and TV service

ggutpment. 1 PMS5501 PAL TV Pattern Generator
; - Extremely light portable instrument for service in
customer’'s home. Five different test patterns for
colour and black/white installation and service.

2 PM5509 PAL TV Pattern Generator
The ultimate in pattern generators. Fuli IF
coverage: band|, lll,IV & V. Electronic tuning
with preset channels. 10 test patterns

(colour and black/white).

3 PM6456 FM Stereo Generator The
PM6456 gives a complete stereo signal,
L&R signal. Internal L.F. modulation: 1 and
5 kHz. External stereo modulation possibility.
4 PM5324 HF Generator Frequency range
100 kHz—110 MHz. X-tal calibration. Special
bandspread ranges. High frequency stability.

5 PM5334 TV Sweep Generator ldeal for
overhauling rental sets. 8 frequency ranges.

3 MHz-860 MHz. Sweép with continuously
adjustable, 8-50 Hz. One' variable and 3
fixed markers.

&, Pye Unicam Ltd
[ Philips Electronic Instruments Dept
York Street, Cambridge, England CB1 2PX

Tel: Cambridge (0223) 58866 Telex: 817331

The RANGE of experience -

g PHILIPS

WW--090 FOR FURTHER DETAILS
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All prices include V.A.T. Carriage & packing add 25p (U.K.) - * NEW # FULLY GUARANTEED COMPONENTS «
Add extra for overseas. Cash with order only. Discounts over FULL SPEC SEMICONDUCTORS * QUANTITY
IES 0929.8;% over £10 less 10%. over £25 less 15%. over ESO AS - AK DISCOUNTS « SEND S.A.E. FOR COMPLETE LIST »
less . —
1N4006 . oss 4N2906 .18 | CMOS 4034 2.00
S A L T ELECTROLVINCS 92 GODSTONE ROAD . INADOT . 2N3053 .17 [ 4000 .15 4035 1.28
1 22 33 47 .68 1uf 35v all vaiues
| 16y 25v_ 40v_ 63v 1N4148 .os 2N3054 .42 | 4001 .19 | 4036  2.30
00907 e Bt o || o 045 08 .085 .08 WHYTELEAFE SURREY CR3 OEB IN5400 .13 | 2N3055 .42 | 4002 .18 | 4037 .99
1bu125v22u'5‘116vmm::|ws '13 15 .045 .05 .055 .08 1N5402 .16 [ 2N3440 .50 | 4066 1.00 ( 4038 1.00
330f 10w oS 22 .046 06 056 .06 [ AC128 14 [BC213 11 [ME3001 12 Trip298 .50 | 1S44 .05 | 2N3702 .08 | 4007 .19 | 4040 1.00
47u'53v58&‘ow””"mm“ 33 .045 .05 .056 .08 { AO161 pr .80 [BC213L .11 [MJE340 .55 |TIP30A .52 (15020 .11 12N3704 .07 ] 4008 .98 | 4042 .82
47 045 05 055 .08 | A0162 pr ao BC214 .13 |MJE37! .66 | TIP3pB .55 (15920 .06 | 2N3705 07| 4010 .58 | 4043 95
‘47ui 16y 20 1 68 .05 .055 .06 .07 | BAX13 BC214L .13 [MJES21 .80 [TIP31A .50 15921 .07 §2N3707 .08 4011 19| 4044 g8
100uf 10v A8 ;(2) .g: '82 .g; .(‘3: BAX16 .os BC261B .15 MJE2955.=§ TIP31B .55 :gggg .08 [ 2N3710 .07 [ 4012 19| 4046 1.32
d E 4 o BC107 .085 [BC549 .12 [MJE3055. TIP32A .65 .09 | 2N3819 .20 4013 .50 | 4047 .96
AR O L e o omes 01 | 33 07 o8s 10 (15 | 8C108 .085 |8Cvaz .25 |MPF102 .38 |Tip328 .61 | 15951 .10 | 2n3905 .12 | 4014 1.00 | 4048 .63
each. .09 for 10.0f any one value, .76 | +47 .08 .10 .12 .19 [ BC109 .09 [BCY70 .17 [MPSA.06.22 | 1iP41a .67 2N3906 .12 | 4016 .60 | 4049 .58
for 100 of any one value 100 .10 .13 18 .26 { BC142 .25 {B8CY71 .18 [MPSA.13.24 | TiP41B .70 | 122775 .26 | 2N4058 .12 4017 .95 | 4050 .50
150 11 18 .20 .28 | BC143 .25 |BCY72 .15 |MPSA.56.22 | 1iP42A .75 2N4062 .12| 4018 1.00| 4054 .1.10
'C. wcx:n LEDS 220 .12 16 .22 .32 | BC147 .09 |BD131 .40 [ MPSU-01.35 | 1ipsa28 .80 |2N438 .50 | 2N5133 .16 | 4019 ‘52| 1070 ‘38
8 pin 28" 2 317‘8 :: -;: -;: -i: gg:jg .09 | BD132 .41 g:%m .g: TIP3055 .50 g:ggg :ss 2N5142 .18 | 4020 1.05 | 4071 .25
14 pin _,z fed .09 09 o ¢ d . .09 | BF241 .28 o z181 50 o 4021 .95 | 4081 19
16pm  13fGreen 28 25| 680 18 24 35 a8 | B8Ci57 10 [BF258 .24]0A79 (08 [zTx107 l10|2N706 20| ALLPRICES | 4055 (g5 4093 s
24 pin ‘a8| Amber 25 25} 1000 .20 .29 41 BC158 .31 |BFX85 .23 | OABI1 .08 [ ZTx304 .20|2N929 .20 VAT 4023 .19 | 4501 .20
1 285n 60} LED chp ‘oa] 2200 24 38 .60 BC159 .11 |BFx87 .22 | 0A90 .07 [ 21x450 .20|2N1306 .35 4024 75| 4502 .95
. 4700 3% .52 8% 8C177 .15 | BFx88 .22 | 0A91 .075 | 77yx504 .25|2N1307 .3% 4025 .19 | 4507 .60
R OO ZENER — 8C182 .11 [BFY50 .16 |0C20 1.80| z7yx550 .20 2N2219 .20 4026 1.85 | 4508 2.84
DIQRES SCRs RECTIFIERS BC182L .11 [ BFYS51 16 0C28 .95 2N22221.17 2027 ‘60| 4518 1.13
1ORES 1 amp 200v .30 | 35 amp 30v Anode case Press-tt | BC183 .11 | BFy52 .16 | OC35 .95 [ 1N914 .06 | 2N2222 .18 4028 .85 | 4528 1.0§
2.7v-33v 4 amp 200v .40 { type 215 | 8C183tL .11 [ BR1OO .28 | OC36 .85 | IN916 .07 [ 2N2222A .20 4029 1.16 | 4556 .85
09 each 4 smp 400v .80 | 150amp 100v Studanode 1.00 | BC184 .11 [BSx19 .18} OC71 25| 1N40O1 .05 | 2N2368 .20 4030 .55
3-:2:2:;8 7 amp 100v .60 gg1g;u .11 [ 8sv25 38| 0C84 85 maggg .055 gN%gsg :g 4033 1.50
o 7 amp 400v .85} 1 WATT Z 1 18 | BYxX10o 14| TIL3Y .70 | 1N4 .06 N2646 .
.25 for 100 BoERde 43-100»/““ DIODES 1s | BC212 12 | Bwseasoos | TILI11 1.00 | 1N4004.078 | 2N2904 20 FULL LIST OF LINEARS, CMOS
Any Mx : gczi2 g lciosn sglripoon 48l iN4005 091 2n29044 | AND 7400 TTL AVAILABLE.
WW—019 FOR FURTHER DETA[LS
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“SURROUND SOUND KITS
2 I QS | 0

Demodulator TDM29 Type A Variomatrix Decoder
A new JVC design with Decoder Synthesizer Type 3A
improved muting. (with or without SQ Option). Type 5A
PRICE LIST (VAT in brackets: overseas cusiomers neglec)
cn4 Complete kit ... ..., . £35.00+ (£4.38)
PCB ICS: and coils only E‘IB.OO: (£2.25)
s Variomatrix Decoder Kit . ... . £32.00+ (£v4706)
Q ‘As above bul wnh SQ option .. £36.00+ (£4.50)
so Type LA Kit . £26.50+ (£3.31)
Type LSAKIt . ... .. ... £31.50+ (£3.94)
PCBs {for both types) . ... ...... £6.90+ (£0.86)
Master Switch Kit . . ., .. £9.50+ (£1.19)
4 Gang Potentiometer .. ... .......... . £2.004 (£0.25)

(Overseas Alrmall £4 per ki)
For details send SAE to

COMPCOR ELECTRONICS LIMITED

9 DELL WAY, LONDON W13 8JH. Telephone 01-998 8221

DATEST 1

Simplifies semiconductor testing
Saves time and errors

*
*
*

Tests are automatic and unambiguous
Tests devices in and out of circuit

Handles bipolars, FETs (all types).
amps. {out of circuit only)

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

Checks for gain, leakage, input offset

Price including test probes, full instructions and delivery

(UK only) £49 plus VAT {8%). Data sheet on requesi.

D Spence Mills, Mill Lane, Bramiley, Leeds LS13 3HE
Telephone: Pudsey {0532) 552461

LEDs. diodes. op.

»

*

DATONG ELECTRONICS LIMITED

————— =
WW—028 FOR FURTHER DETAILS
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ELECTRONORGTECHNICA

carbon film RESISTORS
Vs and Yaw 70° C 5% tol. E.12
CERAMIC CAPACITORS

22pF t0 47,000 pF 50 volts
EX-STOCK
Contact John Gungell

z - 'AERO SERVICES LTD.
& l

London W2 5SF
TEL: 01-727 5641

TELEX 261306

AUDI

INSTRUMENTATION

lllustrated the Si452
Distortion Measuring
Unit—low cost distor-
tion measurement down
to .01% £48.00
Si451 £60.00 Si453 £60.00
Comprehensive Millivoltmeter  Low distortion Oscillator
350u Volts 20ranges sine — square — RIAA

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

44A Westhourne Grove
WW—069 FOR FURTHER DETAILS
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Ap

* C h

P! ve

and many more.

P P
| Jogic

AT YOUR FINGERTIPS

Included in this new Databook
% LS| Bit-Slice Family using Advanced Schottky,

13L® and CMOS Technologv
Information
¥ Functions mcludo — Bit-Rate Generator,

CRC Generator Checker, Microprogram Sequencer

Price £2.00 each incl.P & P

Availabte from any of our distnbutors

Barlec East Grinstead (0342) 24383
Celdis Reading (0734) 585171
Comway Bracknell (0344) 24765
Eurocom High Wycombe (0494) 36146
ITT-ESD Harlow (0279) 26777

Macro Burnham (06286) 63011
Most Manchester (061) 831 7672

OTHER DATABOOKS AVAILABLE INCLUDE

LINEAR, MOS/CCD, BIPOLAR MEMORY,
POWER. LOW POWER SCHOTTKY TTL
F8 MICROPROCESSOR, DISCRETE -

ASK YOUR DISTRIBUTOR FOR DETAILS

WW—016 FOR FURTHER DETAILS
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MAGNUM AUDIO MODULES

ENCAPSULATED AUDIO MODULES WITH UNIQUE FEATURES FOR BUILDING QUALITY

HI-FI SYSTEMS.

BACKED BY FIRST CLASS APPLICATION DATA, INFORMATION SERVICE AND FULL
RANGE OF ANCILLARY COMPONENTS—TWO YEAR GUARANTEE.

MAGNUM AUDIO .

A fully encapsulated stereo pre-ampiifier /tone control moduile incorporating four separate amplifiers and
N a stabiliser circuit which may aiso be used to power thé CP-FG1. Equalisa(tion networks associated with
! \ the low noise input stages may be switched in for disc replay and provision is made for optimum cartridge
: | loading. The magnetic input noise level is >70db down on 3mV and distortion is <<0.02%. The 33db
overload margin is extended to >40db when used in conjunction with the CP-FG1. It only takes
: EQUALIZATION ! connection to a few pots and switches and to a *+ 1BV supply to make a complete ‘state of art’
i | | | : pre-amplifier.
: TONE CONTROL :
X AMPLIFIER X
) 1
Y ISR LA LI CP-FG1
--- This fully encapsulated audio function module incorporates some unique features. Two stereo filters
[ttty S (‘rumble’ and ‘hiss’) are provided. each with its own slope control and choice of three cut-off frequencies.
' 1 A stereo separation control allows variation of the apparent image width to suit listening conditions. This
' VARIABLE Hi/Lo 1 can provide a degree of realism not possible from conventional systems. Signal to noise and distortion
: FILTERS : performance is in line with that of the CP-P1.
v 1 1 1
J 1
1 STEREO IMAGE ! '
1 t
| CONTROL CIRCUIT i CP-TM1
f CP-EGI ' A peak programme monitor Circuit which, when used with a suitable meter movement, is capable of
(S RPN Pl capturing the peak-transient information in an audio signal and storing it long enough for it to be
PO IR N displayed by the meter movement and noted by the user. When used in any of the the Magnum
~ 1 2 Systems, it can ensure that the available signal to noise and distortion performance is realised.
t
i | PEAK PROGRAMME P
! MONITOR g
| A 2
' CP-TMI
| ORI I Y L CP_DR1
—— b o - o o = o —
(. 4 This dynamic range controller has two main applications. Firstly it may be used to compensate for any
| compression or peak limiting which may have been applied to radio broadcasts or commercial
1 gramophone recordings and thus restore lost realism.

g Secondly, it may be used to make ‘noise free tape recordings as an additional 30-40db of dynamic range
| FIXED OR VARIABLE ) wi can be encoded and recorded onto most cassette recorders and then decoded and recovered on replay.
| COMPRESS/EXPAND : The unit may also be used as a compressor for listening in high noise environments {the motor car?) or for
1 2:1 1:2 | P the preparation of ‘constant volume’ background music.

1 ¢
L i
! '
1 cP-D R_IJ .
L e Ll - o —
ulpiploly et et CP-LX1 and LX2
Linear phase active crossover networks which may be used to replace any passive crossover network in
: 1 | 1 an existing speaker or in your next ‘creation’ why not try an LX1 in the ‘'High Quality Bookshelf Speaker’
| L| N EA R P HAS E i (ww Oct. 77 p.4?)? In addition to the advantages of improved loudspeaker damping. transient response
' C [} and mtermodulatllon performance, these crossovers are egsnly ad]u§led to your chosen frequency(ies) by
' A T'VE 1 selecting two resistors per crossover point. Should you wish, we will preset them for you.
: CROSSOVER |!
1 J 1 ,
1
S I 1o .
ey il Mgty CP2-15/20
r ' Encapsulated into a generous heatsink are two 15/20 Watt r m s. amplifiers. By virtue of their
1 I configuration, a single module can give 20 Watts per channel using 4 Ohm speakers or 15 Watts per
N 15-40W/CHANNEL : channel with 8 Ohm speakers. Alternatively, both the amplifiers in a module may be used to drive a single
N POWER i speaker, effectively doubling the power to 30 Watts r.m.s. with 15 Ohm speakers or 40 Watts into 8
Ohms.
! AMPLIFICATION ! These amphfiers operate in "Ciass A" up to 3-4 Watts before entering 'Class B' and hence give excellent
| ] -
I . crossover performance. Protection is provided against overload and short circuit operation and
1 P.24 inadvertent reversed supply connection and each amplifier has its own thermal overload switch.
| M _—h e e = = Transient performance is virtually unaffected by loading and free from overshoot and ‘T.1.M." distortion.
SPEAKERS v All this adds up to a versatile and robust unit capabie of giving an extremely ‘clean’ and ‘musical’
performance.
Send SAE for details of all MAGNUM AUDIO MODULES CP2-15/20. Stereo AmplifierModule ................... £14.46
CP-AR1. Voltage Stabiliser Module . .................... £7.57
CP-P1. Stereo Pre-Amplifier .......................... £14.96 CP-PS 18/2D. Power Supply Module . .. ................. £7.31
CP-FG1. Audio Function Module ...................... £13.22 CP-MC1. Printed Circuit Board for CP-P1 and CP-TM1 (op(uonal) and
CP-TM1. Peak Programme Monitor ... .................. £8.60 CONMMIOIS .« o ot ittt it e e ettt et et e, 6.86
CP-DR1. Dynamic Range Controller/Tape Noise Eliminator £41.40 CP-MC2. Printed Circuit Board for CP-FG1 and CP-AR1 (opuonal) and
CP-LX1. Single Point Linear Phase Active Crossover Network £9.73 CONIOIS . . . i ittt ittt o
CP-LX1-P. CP-LX1 set to your choice of frequency ......... £10.86 Also avatlable pots, switches, knobs, sockets. etc.
CP-LX2. Two Point Linear Phase Active Crossover Network £14.60 All prices fully inclusive
CP-LX2-P. CP-LX2 set to your choice of frequencies ........ £16.29 Barclaycard and Access facilities available.

DEPT. W11, 13 HAZELBURY CRESCENT
LUTON, BEDS. LU1 1DF. Tel. 0582-28887
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“EEV Triodes and Tetrodes
coming through

loud and clear”

High quality components from T N
EEV are the best replacements in |_To: EEV, Chelmsford, Essex, CM1 2QU, England.

fixed station, portable or transportable Please send me details of EEV Triodes and |
. , Tetrodes. (J |
radio transmitters.
EEV are one of Europe’s leading
manufacturers in this field with
unparalleled experience and

General information. [] Please tick. |
Or information for equipment type ... . |

|

|

|

|
A | Name o - - |
expe}:\ratlse. ' ' | Posici |
any types are available in the 50 SRl |

to 1000 watt range, but only one | Company , B

standard of quality, the highest. | A |
If you want to know more, please | Sl —= |
fill in the coupon and send it to us at | |
Chelmsford. | Telephonc Telex |
L s ]

EEV/ MOV

Members of GEC- turnover £1902 million

ENGLISH ELECTRIC VALVE CO LTD, CHELMSFORD, ESSEX, ENGLAND CM1 2QU. TEL (0245) 61777 TELEX99103. GRAMS ENELECTICO CHELMSFORD
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Microcomputers and Wireless World

Computers, it has been said, are
hard-working idiots. This means that
they are ready and able to cope
repetitively with masses of figures that
a large company needs, or thinks it
needs, to run its business efficiently.
They can do this at high speed, without
making mistakes, but have to be
programmed to carry out the work and
must be provided with the data on
which to work.

All that seems a long way from the
domestic use of computers. The
amount of number-crunching going on
in the average household is not, one
would have thought, at a level which
requires the assistance of a computer
— even the Christmas-present four-tab
calculator is usually grossly
under-employed. But in spite of this, a
growing number of private users are
acquiring microcomputers and,
presumably, using them.

The uses to which microcomputers
are applied appear to be trivial when
the cost of a useable machine is
considered — “on the road”, so to

- speak. But it is inevitable that not only

will the cost of the electronics be
reduced, but that worthwhile work for
this still fairly expensive hardware to
perform will emerge — perhaps in
information retrieval or self-education.
To cater for this interest, a series will
describe the construction of a set of
equipment, preceded by a look at
micro-computers in general. That being
done, there will probably be a variety
of interfaces and peripheral equipment
to make and there this journal’s
involvement might be supposed to end.

wwWw americanradiohistorv com

After all, Wireless World is a journal
for those interested in electronics and
programming is scarcely a related
topic, unless the programme is
concerned with the design of circuitry
or systems. As an analogy, television is
our concern, in so far as the studio,
transmitter, transmission path and
receiver are of interest to engineers,
but programmes are not the business of
Wireless World.

Nevertheless, processors and
computers are probably going to have
a marked effect on our kind of
engineering and to ignore the
applications of these devices would be
unrealistic. The boom in the use of
private computers in America may or
may not be repeated here, but there is
evidently a degree of interest here
already and in due course readers will
be provided with the type of
information that they need. It seems
probable that the educational and
small-company use of microcomputers’
will come first, followed by hobby
applications, but this is mere
guesswork. Observations from readers
will be welcome and will help us to
decide on the way the subject is
treated.

As a start, the first of a series of
articles describing a general-purpose
microcomputer is published in this
issue. The series is not
“constructional”, but is an introduction
to the subject to familarise readers
with microcomputers, in general. At a
later date, it is the intention to publish
a set of articles on the assembly and
use of a microcomputer.
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Microcomputer design

1 —Introduction to digital hardware based on a microprocessor

by Phil Pittman, B.Sc. in association with NASCO Ltd

The low cost computing power of the
microprocessor is now being used to
replace not only other forms of digital
electronics but also analogue electronics
and electromechanical and pure mechanical
control systems. It is not unreasonable to
assume that within the next five years or so
there will be hardly any companies engaged
in electronics which are not using
microprocessors in one area or another.
One implication of this technology is that
engineers skilled in the design of more
conventional electronic circuits and sys-
tems now have to acquire new disciplines
— those of digital computer system design
and programming. This series of articles
will present the theory and application of
microcomputers by reference to a particular
commercially available microprocessor,
and to its use in a particular microcomputer
system available to amateur experimenters
as a kit (see panel). This low-cost kit
includes memory, input/output circuits and
a keyboard, and can be used in the home
with a domestic television set as a display
unit and an audio cassette recorder for
permanent storage of programmes. The
first article examines the hardware
components and principles of operation of
such a general purpose computer system.
Future articles will explore programming
languages, the organization of the central
processing unit, and practical design
techniques for both the hardware and
software of microprocessor-based sys-
tems.

In its most general form a digital
computer system has the structure
shown in Fig. 1. The central processing
unit (c.p.u.), memory and input and
output units are the essential hardware
blocks which any computer must have.
The c.p.u. does the work, manipulating
data as directed by a programme stored
in the memory. The memory may also
be used for storing data. Information is
transferred to and from the outside
world by the c.p.u. via the input and
output units.

The c.p.u. being the most complex
part and the heart of all operations in
the system, will be examined first. It

Fig. 1. Basic structure of a digital
computer.

Fig. 2. A typical standard logic block,
considered in the article as a step on
the way to programmable logic.

may be viewed as two parts. One part,
called the arithmetic and logic unit,
actually does the work, while another
part controls the sequence in which the
various functions are performed. For
the moment our main attention will be
given to the arithmetic and logic unit
(a.lLu.). )
Any digital computer, including
a microprocessor-based system, per-
forms its data manipulation operations
by utilising various combinations of the
basic Boolean logic functions AND, OR,
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NAND, NOR etc. Of course, in a
processor system many of the opera-
tions are often compounded from these
basic functions to provide more
complex operations. Programme
instructions are used to selectively
activate the various logic and arithme-
tic functions of the processing unit in
order to achieve the required result.
Consequently, a processor may be
viewed as a programmable, general
purpose logic block.

In this concept lies one of the reasons
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Fig. 3. A general purpose
arithmetic/logic block.

for the use of the microprocessor, not
only for the more usual computer type
applications of data processing, but also
for dedicated controllers and logic
replacement devices. The low cost of
microprocessors has now made
them an economic solution for count-
less applications.

It is worth exploring this programm-
able logic concept further in order to
understand more fully the operation
and application of the central process-
ing unit. Consider a standard quad
2-input multiplexer logic circuit as
shown in Fig. 2. Here we see a standard
logic block having a number of data
input and output lines. The functions
performed within the block are imple-
mented with conventional logic gates.
The exact function performed is
dependent on the state of other inputs
to the “system”. The source of input
data is determined by the state of the
“select” line and the data is transmitted
to the output under control of the
“enable” line. Extending this concept
further, we can arrive at the example of
Fig. 3. The logic block has now been
enhanced to include binary arithmetic
functions. Also, there must be several
more control lines available to select
both the a.l.u. function and the data
source and destination.

This programmable logic system now
looks remarkably similar to the a.l.u. of
a computer or microprocessor. In the
processor the function control lines are
derived, usually via decoding logic
within the processor, from the binary
instruction words which form the
computer’s programme. In order to
control the sequential fetching and
execution of the control codes, or
instructions, from the programme
memory the processor has a counter
called a programme counter. If we now
add a memory unit to the system of Fig.
3, together with additional a.l.u.

operations to transfer data to and from
the memory, the resulting structure is
virtually identical to the general
purpose computer of Fig.1. i

Internally the c.p.u. processes infor-
mation as parallel rows of bits (binary
digits) and so information usually
flowsin and out in the same format. The
multiplexer circuit example given in
Fig. 2 receives and issues data in 4-bit
parallel form. Common microprocessor
organisations are based on 4-, 8-, 12- and
16-bit word lengths. Of these, the 4-bit
devices were the earliest types to appear
commercially, partly because they were
useful in calculators operating with
binary coded decimal data, but also
because the al.u., being only 4 bits
“wide,” was less complex, this allowing
more circuit functions for a given cost
on a semiconductor chip of given area.

Nowadays the technology has deve-
loped such that a complex 8-bit
processor or even a complete micro-
computer can be built on a single chip,
resulting in the fact that hardly any
manufacturers are introducing new
4-bit designs now. Eight bits has proved
to be the most popular word length for
microprocessing since the majority of
applications can conveniently be dealt
with by 8-bit quantities. Also, 8 bits
represents the best cost/performance
trade-off compared with other word
lengths. Current 16-bit microprocessors
offer surprisingly little increase in
performance over 8-bit machines, even
for applications requiring the manipu-
lation of 16-bit quantities. Using a 16-bit
processor where an 8-bit one will suffice
will also inevitably incur higher system
hardware costs.

Microprocessor systems
By adding more detail to the diagram of
Fig. 1 we can evolve a block diagram of
a practical microprocessor system. In
this case it represents part of the
commercial microcomputer kit referred
to above, which uses a Mostek Z80
microprocessor, and is shown in Fig. 4.
A microcomputer system is merely an
l.s.i. (large scale integration) imple-
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mentation of the basic computer
structure. The c.p.u., or microprocessor,
is usually a single integrated circuit
containing the a.l.u. plus programme
sequence control and instruction
decoding logic. The internal structure of
the Mostek Z80 c.p.u. is shown in Fig. 5.
The memory may consist of anything
from one to a great many components
of various types of memory. The input
and output circuits may transfer data in
serial or parallel fashion, the number of
bits in a transfer being determined by
the design, or more specifically the
word length, of the microprocessor.
Broadly speaking, the majority of
input/output circuits (commonly
abbreviated to i/0) in a microprocessor
system will be of a parallel nature. Each
i/o block is commonly called a port,
where again the number of bits
constituting a port is given by the
microprocessor’s word length. Each i/o
port may be a complete integrated
circuit, although many microprocessor
families, including the Z80, have circuits
‘containing a number of i/o functions.

All microprocessors use some form of
clock circuit as a basic timing reference
for instruction executions, memory and
i/o operations. In the case of the Z80 a
single-phase square wave has to be
supplied to the ¢.p.u. component. This is
provided by a simple t.t.l. circuit in the
kit.

In order to form a working system
these components must, of course, be
suitably interconnected. Herein lies the
elegance of microcomputer hardware.
The microprocessor has a number of
external connexions which may be
used directly or indirectly to provide
three categories of information for the
remainder of the system. These
information “buses”, as they are called
(shown by broad arrows in the
diagrams), are connected in a standard
manner to the memory and i/o devices
regardless of the end application and
regardless of the number of memory
and i/0 components to be used.
Consequently a microprocessor system
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may be usefully programmed and
reprogrammed for a variety of applica-
tions. Similarly, a system with minimal
hardware, if well designed, may be
expanded at will to a more powerful
configuration. This was the philosophy
of the kit design.

Consider these three information
buses which are shown in Fig. 4. They
are the data bus, the address bus and the
control bus. The data bus is a
bidirectional one used for transfer of
both data and instructions into and out
of the cp.u. The number of lines
constituting the data bus is the same as
the number of bits in the machine’s
word length. The Z80, being an 8-bit
c.p.u., has a 8-bit data bus. This means
that the system memory must also be
organised as locations of 8 parallel bits.
Similarly, i/0 transfers will be to and
from 8-bit ports. The data bus is
connected around the components of
the system such that all devices are
placed on the common bus. All
information transferred under prog-
ramme control travels on this bus via
the c.p.u.; for example, to transfer an
item of data stored in the memory to a
port, the data must first be fetched
from the memory and passed into the
c.p.u. and then sent from the c.p.u. to
the output port.

Now let us consider the address bus.
The number of bits constituting this bus
has no direct relationship to the word
length of the microprocessor. The
address bus is used to select, or address,
the location in the memory or the
particular i/0 port required for the
current operation. The Z80 processor
has an address bus of 16 bits, allowing
the kit to be expanded to a maximum of

218 = 65536 memory locations (or 64K
bytes, where 1K = 1024). The value
placed on the bus by the processor
depends on the operation being
performed, e.g. at the beginning of the
instruction cycle the processor must
supply the address of the next
instruction in sequence to be fetched
from programme memory. Then, during
the execution of the instruction, data
may be required to be moved between
the c.p.u. and either the memory or an
i/o port. If this is the case then the data
memory address or i/0 port address
must be placed on the address bus by
the c.p.u.

The third bus is the control bus. This
is slightly different from the other two
buses in that it is really a collection of
individual control lines for memory, i/o
and c.p.u. control. For example, in the
case of the Z80 the main control signals
are a ‘read” strobe pulse used to strobe
data on the data bus into the c.p.u. from
memory or i/0, and a “write” strobe to
indicate that valid data is on the data
bus from the c.p.u. to memory or i/o.
This may be used to strobe data into a
port or memory. Also there is an
“input/output request’’ signal to
indicate that the address bus contains a
valid i/o port address, rather than a
memory address. Similarly, there is a
“memory request” signal indicating a
valid memory address on the address
bus, rather than an i/0 address. Other
control signals include a “reset” to the
c.p.u., interrupt control (a concept
explained later) and signals for suspend-
ing c.p.u. operation and de-activating
the buses (useful in more complex, e.g.
multiprocessor, systems).

A complete microcomputer system
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has now been evolved which contains
all the necessary functional blocks. In a
future article the Z80 c.p.u. (Fig. 5) will
be explained in more detail, along with
the concepts which influence its design
and use. For now it is sufficient to say
that in addition to the a.l.u., the c.p.u.
contains various register stores. In the
case of the Z80 there are 18 eight-bit
registers and 4 sixteen-bit registers
which are accessible to the program-
mer via the various c.p.u. instructions.
Some of these registers serve special
functions and others are general
purpose stores similar to the main
memory locations.

Memory organisation

It has already been implied that the
memory of a computer system is used
for two things — remembering instruc-
tion sequences (the programme) and
remembering data. Semiconductor
memory components may be one of two
basic types, i.e. fixed, non-alterable
memory and alterable, read/write
memory. In dedicated microprocessor
applications it is desirable to have the
applications programmes fixed in
permanent memory so that they are not
lost when electrical power is removed.
When power is applied, automatic
operation of the system is then to be
guaranteed. Such memory is called
‘read only memory” (r.o.m.). A true
room. as such generally has its
information fixed in it during the
manufacturing process according to the
particular customer’s requirements.
Consequently there is a minimum
manufacturing quantity for this “cus-
tomising” which is typically in the
region of 100 to 1000 units. A popular
alternative for lower volume and
prototyping applications is the p.r.o.m.
This is a programmable r.0.m. where the
information may be fixed by the user by
an electrical process which still results
in permanent storage. A further
development of this is the eraseable
p.r.om. or e.p.r.o.m.. These devices may
have their data erased by exposure to
short wavelength ultra-violet light,
thereby enabling them to be reprog-
rammed.

Strictly speaking all these memories
have the feature of being “random
access”. This means that any memory
location may be reached, or “accessed”,
with equal ease, at random, by applying
the appropriate address. However, the
term ‘“random access memory”, or
ra.m., has commonly come to mean a
read/write, or alterable, memory, e.g.
the type used as a data storage element
in a microprocessor system. In a general
purpose computer system this r.a.m.
may also be used as a programme store,
thereby enabling different programmes
to be loaded and executed at will.

The microcomputer kit referred to
above employs a combination of the
memories just described. In order to
allow meaningful user communications
with this system there is a 1024-location
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programme interrupt sequence.
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containing a fixed programme. There is
also a 2048-location (2K X 8 or 2K byte)
r.a.m., a small amount of which is used

SPECIAL TERMINOLOGY
Microcomputer. A digital computer
which uses a microprocessor as its central
processing unit. The prefix “'micro’” does
not mean literally ""a millionth part of " but
is derived from the word "'microcircuit,”’
an early name for the integrated circuit.

Microprocessor. A digital processing
. unit constructed as one or more integrated
circuits, using l.s.i. manufacturing
technology. Can be used as part of a
micrecomputer.

Instruction. An expression that defines a
computer operation and identifies its
operands.

Programme. A prepared list of instruc-
tions, written in a special “'language’’ or
code, to be carried out in sequence by a
computer or other programmable device.

Bit. Abbreviated form of binary digit. The
basic unit of binary coding (1 or 0) used to
represent numbers, instructions or add-
resses.

Byte. Unit of binary information, normally
consisting of eight bits.

Word. A group of binary digits
representing a number, instruction or any
other item of information. Often specified
by its length, e.g. 16-bit word.

K. Abbreviation for 1024 (to be
distinguished from the common lower-
case prefix k'’ that represents 1000).

Serial. Representation of binary informa-
tion in which the binary digits occur in
time sequence (e.g. on a single wire).

Parallel. Representation of binary
information in which the binary digits
occur simultaneously (e.g. 4 bits on 4
wires).

Bus. Abbreviated form of “‘bus-bar”
derived from “omnibus’’. A group of
conductors carrying words in parallel (one
bit per conductor) in either direction;
usually common to several devices and
identified by function, e.g. address bus.

for variable data required by this
programme. However, the main pur-
pose of this r.a.m. is to allow the system
to function as a general purpose
computer, i.e. the user may enter his
own programmes to the r.a.m., via the
i/o peripherals and under control of the
ep.r.o.m. programme, for subsequent
execution.

Input/output organisation

Data may be transferred to and from a
miCroprocessor system in several ways,
some under programme control and
some initiated by external events not
under control of the processor. The
most commonly used type of input/
output operation is generally that
which is initiated by programmed
instructions. The Z80 can transfer an
8-bit value to or from ani/o port with an
instruction taking 4 microseconds for
its execution. Alternatively, a single
instruction may be used to transfer a
complete block of data at a rate of 8
microseconds per byte. The i/o instruc-
tions are used to transfer the state of
data existing on the lines of an input
port into the c.p.u. or, conversely, data
from the c.p.u. to the lines of an output
port. The circuits of the i/o ports
frequently have the capability of
temporarily storing the i/o data. That is,
incoming data may be latched on the
port by the peripheral device until it is
accepted by the processor executing an
input instruction. Similarly, data output
from the processor is often latched on
the port until required by the peripheral.
A subsequent output to the same port
could then change the state of the
output lines.

Other ways of implementing input/
output in a system are by direct memory
access (d.m.a.) or by pro-
gramme interrupts.

Programme interrupts are a method
of initiating a data transfer independent
of the normal programme flow. For
example, suppose the processor has to
interrogate several peripheral i/0 ports
to see if they have any data to be
collected for processing. One way for
the c.p.u. to handle such a situation is
for the system programme to control a
“polling” routine whereby each device
is periodically examined in turn for
data. The disadvantage of this is that a
great deal of valuable processing time
may be consumed by checking for valid
data at a port when frequently there
may be none ready. Interrupt operation
overcomes this limitation. Now the
cp.u. does not have to periodically
check for valid data: it is told, or
interrupted, by the peripheral when this
data is available. This interrupt, usually
sent as a signal from a interrupt control
circuit, has the effect of suspending the
execution of the programme and then
forcing the c.p.u. to a new programme
which services the interrupting device.
Upon completion of the service
programme the c.p.u. is allowed to
resume the previous execution of the
programme. Fig. 6 shows the interrupt
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sequence diagrammatically. In a system
with a number of separate interrupt
sources it is usual to assign a priority to
each one to ensure a sequence of
servicing if multiple interrupts occur.

Direct memory access is generally a
faster method of transferring data than
may be achieved under programme
control. D.m.a. transfers occur directly
between the system’s memory and the
i/0 device without involving the c.p.u.
Consequently the speed of data transfer
is limited essentially only by the speed
of main memory. A typical d.m.a.
transfer rate would be in excess of 1
megabyte/s. A special d.m.a. controller
circuit initiates and controls the
transfer in response to an external
request. The c.p.u. operation must be
suspended during the transfer and is
allowed to resume operation when the
transfer is complete. This is so that both
c.p.u. and d.m.a. controller will not try
to use the system buses simultaneously.
D.m.a. is generally used in more
complex systems when large blocks of
data have to be transferred to or from
peripherals at a speed greater than can
be achieved by programme instructions.
It is also possible to do single byte
transfers under d.m.a., often without
stopping the processor if the transfer
can take place while the c.p.u. is not
using the buses. This is often called
“cycle stealing”.

The actual i/o parts of a micropro-
cessor may be implemented with
standard t.t.l. logic circuits, e.g. 8-bit
latches or buffers, or with the more
integrated members of a manufactu-
rer's ls.i. microcomputer family.

Part 2 of this series will give a practical
example of hardware and will also deal with
software.

Microcomputer kit

This kit, known as NASCOM |, inctudes a
Mostek Z80 microprocessor, MK3880;
2Kbyte of r.a.m. using Mostek 1024-bit
ra.ms, MK4102: 1Kbyte of e.p.r o.m.
using the Mostek 1024 x8-bit e.p.r.o.m.
MK2708; u.a.r t. type M6402; character
generator MCM6571A; i.cs. for video
r.a.m. logic; zener diodes; 16 MHz crystal;
interfaces; a keyboard; and p.c. boards.
Price £197.50 (ex. v.a.t.).

The microcomputer is designed to use
a domestic tv set as a visual display and a
standard audio cassette tape recorder for
programme storage. It can be adapted for
use with a teleprinter and allows memory
expansion to 64Kbyte.

Further information from the suppliers:
Lynx Electronics {London) Ltd., 92 Broad
Street, Chesham, Bucks. (tel: Chesham
(02405) 75154).
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= INTERNATIONALE | !
Fi FUNKAUSSTELLUNG
BERLIN 1877

626,000 visitors/486 exhibitors from 27
countries/ 1000 new products/ ‘reserved
optimism’’ for entertainment electronics to
1980/8-10% increase for 1977 /colour tv
reaches 50% penetration/two techniques
for picture insets/microprocessors, in
tv?/set-makers sell r.o.m.-cartridge
game/Videotext problems: publishers vs
broadcasters/Viewdata plans/next [FA:
Berlin 24.8-2.9 1979.

“There is justifiable reason for reserved
short and medium-term optimism” was
how Professor Dr H Jurgensen, director
of the Hamburg Institute for European
Economic Policy, assessed the imme-
diate future of the entertainment elec-
tronics market in Germany. “Provided,”
he added, “the producers do not over-
estimate the doubtlessly available mar-
ket potential . . .” a clear reference to
the embarrassing over-production of tv
sets, which occurred earlier in the year.

Isolating the main market factors he
cited the increasing percentage of
adults in the population. From 1975 to
1980 the number of people between 16
and 30 will increase by two million —
and with it the number of small
households — the total population being
due to fall by one million. The
proportion of educated and highly
skilled people with purchasing power is
expected to increase and low income
groups will become less significant, he
said. (An income of 3000DM per month
is already enjoyed by 90% of the
self-employéd and 10% of pensioners.)
Expenditure on leisure and education,
currently 10% in middle and higher
income groups, is growing faster than
incomes and has tripled in the decade
from 1966. In addition, there are signs
that consumers are getting more quality
conscious, want greater participation
and more variety in their entertain-
ment, all trends which Prof Jurgensen
argued will benefit entertainment
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electronics in coming years. “What all
this adds up to,” he concluded, are
“well-above average” prospects to
expand “with due caution.”

Taking a wider view and putting
numbers to their forecasts, Grundig,
who are the colour tv market leaders,
see business as ‘‘reasonably safe” in
Europe and estimate a growth in
demand of half-a-million sets a year.
This would bring the total demand for
colour tv in Western Europe up to 9.5
million units by 1980; an average rise of
5% per year, and giving a market
penetration of 51%.

Manufacturing industry for enter-
tainment electronics in Germany
showed an increase in turnover last
year of 1000 million DM or 20%

J(excluding record players) — a real

revenue increase of 8.5% — mainly as a
result of increased colour tv production.’
Production of black and white tv sets
and radio receivers fell by 25% but was
largely compensated for by increased
production of portable radios, car radios

and hi-fi systems.
Sales of German-made colour sets,

2.3 million, did particularly well (up to
24% in value, higher for exports which
were a third of production) apparently
at the expense of black and white sets,
which sold 1.2 million units including
exports (1975: 1.6 million). There is little
doubt that the Olympic Games and

2IIM!.HI III

These figures, in millions of units, for
German television production are
derived by adding imports to home
production and subtracting exports.
Colour figures on left, black and white
on right. 3
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Bundestag elections helped achieve this
high level of sales, though there are
underlying trends beneath that sur-
face. Now that colour television is
becoming the norm in Germany — one
in two households have a colour set
(1976: 46%) — there is a gradual change
from black and white to colour, as well
as colour renewals now that colourtvin
Germany is a decade old.

The only other equipment to get
anywhere near the colour tv'growth is
car radio, increasing sales from 2.5
million in 1975 to over 3 million. First
half figures for 1977 show a 17% growth.
More than half the vehicles in Germany
now have car radio, though how many
sales are due to the traffic information
system isn’t clear. 1977 does not appear
to be off to a good start in tv with a fall
of 4% in sales in the first half compared
with the same period in 1976 — colour
share in this is up only 1.2% — but it is
argued that the majority of business is
done in the second half of the year,
especially an IFA year.

In addition to falling demand for
black and white tv sales (—15% first half
of this year), market share for 67cm
colour sets is falling whilst the share of
smaller screen sizes is increasing. One
forecast expects sales of 67cm sets to
remain constant in Germany at around
1.7 million until 1982, when penetration
would be 77%, with portables of 37 to
50cm increasing by 50% to give a share
of 25%, and intermediate sizes increas-
ing by 60%, the large screen slipping
from 70 to 62% of the market. In Europe,
the large screen size will have fallen
from 64% in 1976 to 50% in 1980. In
response to this manufacturers are
fitting sales-attracting features on their
portable sets, like remote control (half
the sets in Germany now have remote
control), automatic search tuning, and
tv games.
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The most significant aspect of
receiver development in the decade of
German colour television has been its
conversion to semiconductor engineer-
ing. This has not only helped to keep
prices stable — our 1967 Berlin show
report gave the price of a large-screen
colour set as 2,300DM about the same as
now and production costs of equivalent
table-model colour sets have in fact
fallen by 15% — when the retail price
index has increased by 57%, but has had
a major effect on reliability as measured
by repair calls. “The owner of a colour
set using valves could expect an
average of one to three repair calls a
year,” recalls Gunter Kroll of the
manufacturers association ZVEI,

“Whereas this need has been reduced to

0.15 to 0.5 calls in today’s television
sets.”

Actually, the service technician has
never had it so good. For as well as
producing equipment of increasing
reliability, manufacturers have made
diagnosis a very simple affair with their
various Servicefreundlichkeit aids, and
repair straightforward with the modul-
technik, now almost universal following
the lead of Korting, and Grundig. But it
must be considered, comments Kroll, to:
what extent modular construction is.
important for servicing when frequency
of repairs is that low. Highly integrated
circuits could “usurp the role of the
module completely.” (Could they not
have their own fault diagnosis and
indication circuitry built in, we ask?)

The attractions of avoiding mechani-
cal tuning contraptions were appreciat-
ed fairly early in European tv sets, for
both geographical and mechanical
reasons. Mechanically, the use of
variable-capacitance diodes meant that
the tuner could be situated on the same
p.c. board as the rest of the circuitry, it
made it much easier to tune and band
switch remotely. It was also easier to
produce variants — there wouldn’t be
so much difference between a conti-
nental 16-channel model for the border
areas, and, say, a UK-only set of three or
four channels capability.

In our last Berlin show report we said
Philip’s proposed an all-electronic m.o.s.
tuning system that would encompass
search tuning with memory, memorized
analogue control settings, on-screen
displays and remote control. Now, the
system is in use in Philips, Loewe-Opta
and some other top-line sets and does
away with the 8, 12, 16, or more tuning
potentiometers, storing the station
frequencies in a random access memo-
ry. In this frequency synthesis approach
to digital tuning the frequency of the
local oscillator is measured directly.
Digital information representing a
desired channel is called up from a
memory i.c. and compared, coincidence
causing a control i.c. to lock the tuning.

The system, called TRD for tuning,
remote control and digital, originally
needed four i.cs with an option of a
further five for special functions like
on-screen display and search tuning,

'

but now Philips say they can provide all
functions with seven. When a channel is
ordered, a binary-coded oscillator
frequency is recalled from a SAB2014
read-only memory and compared with
the output from an SAB1078 e.c.l
prescaler, whose output is the oscillator
frequency divided by 256. If the
difference is more than a certain
amount pulses are generated whose
width is proportional to error and which
are used to retune the oscillator until
code parity is obtained. A furtheri.c.isa
SAB2015 r.a.m. which can store b.c.d.
information on 16 user-selected chan-
nels. The full technique permits direct
channel selection without having to go
through a fixed sequence, as well as
automatic search and sequencing
modes, and sets using it can be tuned
without access to tv transmission. Cost
is higher than the voltage-synthesis
technique and is therefore only found
on the luxury-class set.

Automatic search and elimination of

tuning potentiometers were also prima-

ry aims with ITT Intermetall's
open-loop voltage synthesis method.
The tuning voltage is generated in steps
and it is the number of steps required for
accurate tuning that is stored. The two
key m.o.s. ics, a SAA1021 control
circuit and an SAA1020 static shift-re-
gister memory, are both compatible
with two others, one for handling
ultrasonic remote control codes
SAAI1130 and one for on-screen channel
number display, an SAAI1008 or a
derivative that also acts as an on-screen
indicator for tuning voltage, tv band,
and brightness, colour saturation and
volume control movements.

The 66/67cm in-line c.r.t dominate the
German colour tv market, though 51
and 56cm sets are gaining a larger share
and 36cm is the most popular size in
portables. Precision in-line or PIL tubes
have gained ground in medium-size
sets, but “problems” in large screen
sizes make the 20AX in-line variety the
popular choice. By all accounts these
two formats will be with us for some
time to come. But while one industry
spokesman was saying we couldn’t
expect ‘‘spectacular innovations pro-
viding visible advantages” in picture
tubes, ITT Components were announc-

.Synchronization of inset
black and white pictures
of a second tv
programme relies on
closeness of sync pulses
from different
transmitters, but small
differences give rise to
inset movement.
Banding is avoided by
switching inset into
different quadrants.
Alternative is to read
out the inset from a
memory: new
bucket-brigade charge
transfer device can store
lin 4 lines.
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ing a tube with a visibly brighter
picture. By changing the glass colour,
making some alteration to the slots in
the mask, and improving the phosphor,
they claim an increase in brightness of
70%. But with 600,000 sets unsold — half
as much again at the same time in 1975
— there were feelings that its introduc-
tion should have been delayed. Never-
theless both ITT brands, Schaub-Lorenz
and Graetz, and Korting have taken up
the new tube: “We know Mullard are
working on something,” confessed an
ITT spokesman.

As market penetration of colour
television passes the half way mark, set
makers will need to rely more on
“convincing innovations and the
rationalization of production,” as
Gunter Kroll puts it, than on having tv
sets in the right place, at the right time
and in the right quantity. Already the
German TV market has probably seen
more market-oriented innovations than
any other, starting with diode tuning
and band switching, switched-mode
power supplies, provision for connec-
ting external equipment, high quality
sound, large-signal p-i-n diode tuners,
touch sensor channel selection, ultra-
sonic remote control, modular chassis
construction, self-diagnostic service
aids, infra-red sound links, permanent
pre-set control settings, on-screen
colour display of control settings,
on-screen, display of time and channel
numbers, infra-red remote control, and
automatic search tuning systems with
memory. You name it. And this year
adds reduced power dissipation, built-in
games, inset second program pictures
and microprocessors to the list.

In competing for new features the
makers with the large market shares
(Grundig is biggest with around 30%,
Philips next with 12-14%, followed by
Telefunken and Saba with around 10%
each) have a built-in advantage. They
have the production to justify the “Y% to
Y2 million quantities that the i.c. makers
need” points out Dr BShme, chief of
Korting, alluding to Grundig’s latest
“Vollbild-im-bild” scoop, in which a
reduced-size picture of another prog-
ramme is inset into the main picture.
With their enormous production — a
million sets or more — Grundig have
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been able to tie up the ITT-Intermetall
i.cs exclusively for a 6-month period.
The tv manufacturing subsidiary of ITT,
in Germany, Schaub-Lorenz, must be
waiting to see how this expensive
luxury goes down before committing
themselves. They dropped the clock
idea, which had added 200DM to the
price of their tv sets, as a “silly
gimmick”. If they want to know the
time, comments Charles J. Zsakovits,
ITTs tv product manager, most people
just look at their watch. And at an
additional cost of 300DM for the
Grundig/Intermetall inset picture ap-
proach, ITT must feel its appeal is fairly
limited: “For that you can get another
black and white set,” muses Zsakovits.

In the face of such deals with
semiconductor device manufacturers,
firms with smaller shares of the market
like Kérting — Dr Bohme declined to
give their share — had to think up ideas
first.

On-screen colour display of control
settings was a Kérting idea of three or
four years ago and their latest is the use
of hi-fi loudspeakers as microphones
and in tv, a set that speaks its channel
number. They have other ideas anyway
for implementing the picture-in-picture
facility and they are investigating
switching the local oscillator at
700MHz, Dr Bohme told Wireless
World, so that only one r.f, if. and
demodulator sections would be needed.

With the i.c. approach, a stable
second picture location is made possible
by using a memory to store the
reduced-size picture. Video information
is written in synchronism with a trans-
mission to be inset but read out in sync
with the main picture signal. Two new
charge transfer devices, type UAA1000,
of area or matrix format rather than line
or row format, store and read the inset
picture line-by-line under control of a
third i.c., SAA3000. One of the memories
is storing information while the other is
reading, both under read, write and shift
direction from the SAA3000 i.c. Only
every fourth scan is stored — the inset
picture is quarter-height — and hori-
zontally the writing speed is limited to
1.5MHz with read out four times faster.
The Belgian manufacturer Barco say
they will also be using charge transfer
devices in this application.

The other way of tackling the
problem, adopted by Saba and Tele-
funken, relies on the 1 in 10%tolerance of
the colour subcarrier and consequent
closeness of sync pulses from different
transmitters, making it possible to
display part of a second programme
with the receiver deflection circuits
locked to a primary programme. The
incomplete second picture with full
resolution, measures 16 x 18cm on a
67cm tube. Snag is a horizontal
wandering of the inset due to small
errors in synchronization, but the
marketeers are quick to point out that
this gives a greater effective sampling
area than would otherwise be the case!
And these sync differences would also

give rise to black horizontal or vertical
bands some of the time; so logic
circuitry is included that decides which
corner of the screen to use for the inset
so that the black bands do not show.

Nordmende had thought of it all
before of course. Their Spectra Colour
Studio with its three 20cm monitors
beneath the main 66cm pictuie was
wheeled out, as if to ask what all the
fuss was about. Their set, or rather its
predecessor, had simultaneous four-
channel capability back in 1967!

The combination of large-scale inte-
gration with digital signal processing
enables developments to be made in tv
sets the cost of which would otherwise
be prohibitive. Though memories are
coming to tv sets in increasing numbers
and complexity — still full-picture stores
will soon be in sets — there are differen-
ces of opinion about microprocessors.
While some manufacturers are dabbling
with microprocessors, one engineer
with the ZVEI asserts that in spite of
inroads into process control and data
handling, it is certain not to find use in
TV sets in its present form. “In most
cases,” says Gunter Kroll, it is “not a
suitable component for the functions
required of a tv set — its capacity is too
large,” and argues that specific i.cs for
tv use yield a better price-performance
ratio. Time will tell whether Blau-
punkt’'s use of a microprocessor will be
confinéd to its luxury-class set.

In the Blaupunkt PS19 set, a 30-key
remote unit is used to select any of 19
channels. The three-chip Fairchild F8
microprocessor allows storage of 20
switch-on, switch-off or switch-over
commands, with or without date, selec-
tion of the desired channel, or switch off
five minutes after transmitter close-
down, as well as the other facilities
common to digital tuning, remote con-
trol using the SAA1024 and on-screen
display of time, date, tuning voltage,
channel number and band. A non-
volatile m.n.o.s. electrically alterable
r.o.m. stores switching commands;,
coarse and fine tuning voltages and four
standard values for the analogue con-
trols of saturation, brightness, contrast
and volume for up to 19 programmes.

The other European set maker to
show sets using a microprocessor is
Barco. A combination of Texas and
National chips, enables a programme
tuner to switch four pre-set prog-
rammes at chosen times, and to jump
from one programme to another at
eight-second intervals every minute or
half-minute. The set uses the voltage-
synthesis search tuning and storage
technique.

A teletext version of their Gauguin
set, which they say will be available
next March, will switch to teletext at a
pre-set time and is being made with
reception of the French teletext system
— Antiope — in mind.

Barco say their new tuner-amplifier
incorporates a microprocessor. Using a
frequency synthesizer technique for
tuning in 1kHz, steps on the a.m. bands
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and in 25kHz, steps on fm., up to 16
frequencies can be stored in the non-
volatile memory. A search mode is
available, which can select only stereo
stations if required. Such facilities have
been available for some years on other
digital f.m. tuners, though not with a
“32-function” remote contro! unit as
far as we know, and it’s not altogether
clear what additional benefits the mi-
croprocessor confers.

Notorious for inducing boredom
fairly quickly, the first generation of
television games born in 1972 were
never really marketed extensively in
Europe. The second generation types,
using purpose-designed integrated
circuits, some of which offer a choice of
up to ten “ball and paddle” games, are
now being built into tv sets and selling
alongside the newer third generation
programmable games. The Fairchild.
programmable unit, which they call a
“video entertainment system,” was in-
troduced in the USA in June 1976 and
approved by the FCC last November,
(In the USA games for connection to tv
antenna sockets require FCC type ap-
proval to keep r.f. radiation below
15pV/m at 1m from the set.) Fairchilds
entry on the European tv games market
seemed to come at a time when they
were experiencing problems in their
watch business. “We took a fairly big
bang in losing $8 million in three
months,” explained R. H. Bohnet, in-
ternational marketing director, who
told how Fairchild had gone “from zero
to $80 million in digital watches in one
year”. They appear to have been suc-
cessful in their European efforts. They
cancelled a Berlin press conference,
booked earlier in the year, because they
“didn’t need it.” And Saba, now owned
by General Telephone & Electronics,
have the Fairchild game, selling it
with their own markings. Luxor too,
who have taken a commitment in
Sweden, and “a lot of companies at the
show are evaluating” according to
Fairchild._

In the U.S.A. the unit sells to retailers
(as ‘Channel F') because of established
links, but in Europe it is sold to the set
maker for resale: “a tv set would cost
too much if it were built in,” they say.
The game is based on the F-8 micro-
processor with a range of Videocart
r.o.m. cartridges — 10 now, 15 by the end
of the year — with up to four games per
cartridge. They include things like
blackjack, various races, shooting gal-
lery, doodles, tank fights, and one can
store thousands of different mazes.
The player control sticks are déscribed
as having “eight degrees of freedom”
(they mean four) and both colour and
size changes can be made from it. There
are options for playing the “machine”
as well. “It's not very interesting
playing backgammon with a machine,”
admits Mr Bohnet, “but we're working
on chess’.

Out of the other r.o.m.-cartridge
games recently approved by the FCC
only the Atari game was seen in
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operation, on the Telefunken exhibit.
They are test marketing the unit this
autumn at 500DM and 50DM per
cartridge (with a maximum of 50
programmes): similar pricing to Fair-
childs. “The unit is too expensive to
build into sets”, said a Telefunken
marketing executive “2,500DM is the
magic barrier for colour tv”.

But the biggest innovation that Ger-
man colour television is likely to see in
the near future are the text trans-
mission systems and practically every
European set maker at the IFA had to
show their sets were text-capable. Some
sections of the industry are setting their
sights on 1982 as the starting year for a
text service, assuming Medienpolitik
problems are sorted out. “We don’t
want it before” Korting's boss told
Wireless World. After the 2/3 penet-
ration point has been reached and tv
production falls off, he argues, is the
time to introduce the system. Other
interests may not agree, but it is difficult
to see how there can be an early start to
a broadcast system when there is no
agreement over who should run it.

Different laws govern press freedom
and broadcasters independence, neither
having foreseen a hybrid service like
teletext or Videotext as it is called in
Germany. The problem is that news-
paper publishers do not take to the idea
of broadcasters controlling the written
word — they say they should stick to the
spoken word — while the broadcasters
say that as long as the programme
comes from a transmitter it is certainly
a matter for them. “The newspaper
industry is afraid of teletext,” admits
Dietrich Ratzke, managing editor of the
Frankfurter Allgemeine and editorial
consultant of Bildshirmzeitung, the
publishers teletext. It’s not that there is
an immediate danger of newspapers
disappearing, he explained, but that
“it’s not good for the long-term health
of newspapers.” And who will say that
an alternative source of on-demand
information traditionally supplied by
newspapers — e.g. sports results, stock
market data, entertainment guides and
the like — will not affect them?

In Germany the radio and television
stations are not state-controlled but are
self-governing non-profit public corpo-
rations, with their legal basis either on
Land legislation or in a treaty between
Lander. Most Linder do not appear to
want to authorize a newspaper-run
text-transmission service, presumably
because as the law stands, programmes
can only be provided by the station and
not by a private organisation. There are
some special situations recognized but
the wording is vague. Obviously the
exhibition was deemed a special case
and the Berlin Land gave permission for
trials only on a closed-circuit basis and
only for the duration of the exhibition.

Last autumn 24 newspapers belong-
ing to the publishers association BDZV
sent editors to form the Bildschirm
Zeitung. They made numerous visits to
London, consulting with GEC, and the

BBC and IBA teletext units, preparing
themselves for the two-week
competition with the broadcasters at
the Berlin show. The editing team took
current affairs information, e.g. via
telex from Springer, transcribed and
edited it on the GEC stand and sent it
round the exhibition on channel 35. The
broadcasters for their part formed a
joint ARD/ZDF Videotext unit and fol-
lowing test transmission during July
(ZDF) and August (ARD) went on the
air from the SFB transmitter on chan-
nels 7 and 39 for the duration of the
exhibition.

“The publishers aim is clear”
Alexander Kulpok of the joint
Videotext unit at SFB told Wireless
World “but they don’t know how to
achieve it. They are only interested in
getting into the business.” The answer,
thought Kulpok, depended on “a politi-
cal solution and upon the future of
commercial television.” The situation
could change “if the Christian Demo-
crats get in or if there is cable television
within say five years.” And a service
could come very soon, he said, “if it
comes to a fight” and a Court of Law
had to decide.

Now that the exhibition is over the
publishers feel sure the ARD/ZDF unit
at SFB will continue elsewhere, perhaps
at Mainz with ZDF or Munich with IRT.
And next move by the BDZV will prob-
ably be to seek permission to market a
service from the respective Lindes-
regierung. But it’s difficult to see an
outcome that will please everyone;
Ratzke thinks that the publishers will be
allowed to run a service, but it would
have to accept the ultimate control of
the tv stations. “And what of the law
that forbids outside control of the free
press?”’

By comparison, the problems of the
wired interactive version, given its first
public showing in Berlin and which is
identical to the UK Viewdata system
even to the extent of using the same
model of computer, are not so great.
But until the question of whether
viewdata, or Bildschirmtext as it is
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G.E.C. stand was host to journalists
producing Bildschirmzeitung, a teletext
service run by newspaper publishers.
Publishers want to run teletext in
Germany, but how they can achieve
this is still not clear.

called, is purely telecommunications —
the Bundespost argue it is a federal
matter as the telephone is used —
or whether it is also a broadcasting
matter, the German post office are not
allowed to operate a full service. “In
strict adherence to the principle of fair
network utilization,” said Bundespost
executive Theodor Irmer at a press
conference, “the post office has ex-
pressly refrained in its demonstrations
from the reproduction of any in-
formation having a content which has
not been legally established as germane
to the medium”.

A Viewdata trial is starting immedia-
tely after the exhibition, the
basis of which, Herr Irmer later ex-
plained, was that it will use “bilateral”
information only in a non-public way up
until 1980, when it is hoped the issue will
be resolved. This phase will be followed
by a field test for 2000 private sub-’
scribers, in effort to get answers to the
questions of who wants to know what
and when, and who will provide input,
by 1982 when it is hoped a full public
service can begin.

On August 23, a “substantial” con-
tract between the British Post Office
and the Bundespost was announced in
which the Bundespost gets a duplicate
of the Viewdata programme and exper-
tise (they already have an identical
computer). Under the contract, the
technical information passed on by
the Bundespost to German electronics
firms is restricted for use only in Ger-
many for the next three years, and
German firms are not permitted to
compete with British firms in exporting
Viewdata equipment to other countries
until after March 1980. This is unlikely
to worry the German manufacturers, as
it’s highly improbable that there will be
any large scale use of Viewdata before
then. even in the U K.
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Measuring VCE_, , in
power transistors

To determine the saturation loss in
power transistors it is necessary to
measure the saturation voltage, which
may be about 1 to 2V. The measuring
circuit must also accommodate the high
collector voltage which is present when
the switching transistor is in the off
state. A problem therefore arises if a d.c.
coupled oscilloscope is used as it is often
difficult to obtain adequate voltage
resolution without overloading the
deflection amplifier during the off state
of the transistor. Furthermore, a very
small disparity between a.c. and d.c.
gain in the deflection channel can lead
to a substantial error in the apparent
saturation voltage.

The circuit shownis inserted between
the switching transistor and an
oscilloscope which may then be a.c.
coupled. Output to the oscilloscope is a
rectangular waveform with a low
voltage state representing 0V and the
high voltage state being the transistor

Input to output
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saturation voltage. Errors in the circuit
are typically less than 10mV, and may
be established by d.c. measurements if
desired. Accurate measurements of
saturation voltage may be made simply
by reading the peak to peak voltage of
the displayed waveform. When the
collector voltage of the power switch is
below 4V, Tr, is non-conducting.
During the off state of the switch, its
collector voltage is assumed to be
greater than 10V in which case Tr, is

heavily saturated and the zero reference
output is typically less than 10mV. Note
that Tr, is a large-chip transistor
operating at low collector current. The
same technique may be used to drive an
integrating wattmeter which, by
sampling collector current, will show
saturation power loss directly.

D. R. Boit,
Charlwood,
Surrey.

‘Windscreen wiper
controller

The delay between successive sweeps of
self-parking wiper blades can be altered
by a single variable resistor. Any delay
between approximately three seconds
and three minutes can be obtained with
the values shown. The wiper blades can
easily be made to perform two or more
successive sweeps between the delays
instead of one double sweep. When the
delay is set to the minimum value, the
wipers operate almost continuously.
The relay contacts are connected
across the existing wiper switch and
merely override the existing controls.
J. B. Dance,
Alcester,
Warwicks.

C
250p trigger
15V — ]

on-off
12V
—— +
to wiper
switch T
....L Csp ! Vee
T 100n 12V
100V b
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Resistance-capacitance
meter

This circuit was designed as an addition
to a six-digit frequency meter in which
gate 5, with its following counters,
drivers, and display, forms part of the
instrument. It displays resistance in
ohms up to IMQ or capacitance in pF up
to 1uF. Gates 3, 4, 5 and the b.c.d.
counters etc form a 200kHz stop-watch
which is started and stopped by

applying a zero at the base of Tr,.
Resistor R, or capacitor C, is connected
in series with capacitor C or resistor R,
according to the position of S;. When
K,, is normal, the output of gate 2 is
high, C is short-circuited, IC, and Tr,
are off and the counters are reset by Tr,.

When operated, K, removes the
short from C, and K, removes the reset

condition from Tr, and applies a 0 at
gate 1. Gate 4 receives a 0 from gate 2

and starts the stopwatch. Simulta-

51'

1.065CR,, the voltage at IC, pin 3
reaches that at pin 2 and the output
goes high. Transistor Tr, then turns on
and a negative pulse to gate 3 stops the
timer. The meter, having counted
200kHz for t seconds, displays the
value of R, or C,.

Although there are small errors
developed in the circuit when measur-
ing an unknown resistor or capacitor,
this simple design is a useful addition to
a frequency meter.
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negative-going pulses at gate 4 and 3 neously, C starts to charge via R,. After G. Jackson,
respectively. Reset is achieved by time t = CR, log, (R,+R,)/R, = Creigiau,
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Audio overload monitor

This circuit uses two of the four.

comparators in an LM339 package to
provide detection of excessive positive
or negative signal peaks. Pulse-stretch-
ing is used to ensure that a clear
indication of short-duration peaks is
given. Bidirectional peak measurement
is important as positive and negative
peaks may vary by up to 8dB.

Comparator A detects peaks of either
polarity, and the two potential dividers
hold the inverting input 400mV below
the non-inverting input. If the audio
input exceeds the trip point on a
positive peak, D, conducts which pulls
up the inverting input and causes the
comparator to change state. Likewise, a
suitably large negative peak will make
D, conduct and pull down the non-in-
verting input, again causing the
comparator output to go low.

When output A goes low, storage
capacitor C charges rapidly through D;
and R;. When the peak is past, C
remains charged and keeps the output
of comparator B low so the le.d.
remains on. The output goes high again
after C has discharged through R, and
the l.e.d. is extinguished.

With the values shown, the circuit
trips at a peak level equivalent to a 5V
r.m.s. sine wave. This is 3dB below the
maximum voltage swing to be expected
from an amplifying stage operating
from a 24V rail. Note that the circuit
should not be driven from a high
impedance point because the diodes
may cause distortion.

A stereo version may be conven-
tiently made using a single LM339
package.

D. Self,
London E.17.
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Change-of-state detector
A conventional change-of-state detec-
tor uses the OR’ed outputs of two
monostables triggering from opposite
polarity edges. This circuit uses only
one exclusive-OR gatei.c., and performs
frequency doubling or change-of-state
detection. The first three gates are
connected as buffers and the final gate
exclusive-ORs the output of the buffers
and the input. An output pulse of width
equal to the total propagation delay of
the buffers is obtained, in practice about
100ns, from the CD4070B. This pulse
may be extended if necessary by the
addition of a <5nF capacitor from point
B to ground.

If the line shown tied to Vpp is
connected to Vg instead, the output
polarity is inverted.

S. Roberts,
Sheffield.

100k
Digg
I~

100

Input

a7k V V4 tmMa3g

Va LM339

Rio
33k

-—— oV

D4~D3 general purpose silicon

SR flip-flop
Using a c.m.o.s. dual D-type flip-flop
and one exclusive-OR gate an SR
flip-flop may be made which is triggered
by a positive edge on either input,
irrespective of the level of the other
input

A positive edge on the set input will
force the two flip-flops into opposite
states and hence one input to the
exclusive-OR will be a 1 and the Q
output will be a 1. A positive edge on the
reset input will force both flip-flops to
the same state, the two exclusive-OR
inputs will be equal and the Q output
will be a 0.
K. Dillon,
Epsom,
Surrey.
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INews of

OTS failure:
“no sabotage’’

Those involved in the Orbital Test
Satellite (OTS) project are adopting a
philosophical attitude to the rocket
failure that forced NASA control to
destroy the craft seven miles above the
launch pad. Nasa Engineers are still
investigating the failure of the Septem-
ber 13 launch, but their report may be
delayed if, as some suspect, the
McDonnell Douglas Delta rocket turns
out to be suffering signs of age or, as a
Hawker Siddeley Dynamics spokesman
put it, “shelf-lifing”.

When Geos went wrong (WW August
p.33) experimenters were quick to point
out that it was suspicious that so many
failures had lately coincided with
European projects. That may be
because ESA had not insured the
scientific projects, and so the loss to
those involved was that much harder to
bear. The comparative cheerfulness of
the OTS workers may be because ESA
had decided, since the satellite was its
first applications project, that it should
be insured. An ESA spokesman told
Wireless World that the $30 million
price tag included “the integration and
launch of the second flight, so the
relaunch will cost ESA nothing”. An
earlier report in The Times had quoted
Dr Roy Gibson, ESA’s director general,
as saying that although the rocket and

launch costs were insured, for $17

million, the satellite was not, and a
spokesman for the prime contractors,
Hawker Siddeley, part of British

Aerospace, agreed; their contract was

worth £25 million, but this includes
some work on the back up satellite.
ESA point out that the Delta
launcher’s success rate is over 90%. The
OTS launcher, code named Delta 124,
was the third launch of a Delta 3914, and
the 3914’s first failure. There are two

possible causes: either a fault in one of.

the nine strap-on Thiokol solid fuel
booster rockets, or a leak in the liquid
oxygen tank of the first stage itself.

A new timetable will not be set until

the results of the NASA enquiry are
known, but engineers expect the new

.launch date to be between February and

April next year. The accident is not
expected to affect seriously the
European Communications Satellite
programme which OTS was to have
forerun, and which was to comptet with
communications projects by American
firms like Hughes and Aeronutronic
Ford. Had OTS been successful, a
Hawker spokesman said,” it would have
given us credibility, but we can’t
identify any more concrete effect than
that.”

ESA said: “If OTS could be launched
in about April '78 we don’t think that
would affect the communications
programme. The main aim of OTS was
to test the system due for launch in 1980
and this is just a six month delay. So if
we work a bit harder we could still
launch the 1980 project on time.” It also
appears that some of the markets the
contractors were hoping to sell to, in
Brazil and the Middle East, are having
delays of their own, either for financial
or organisational reasons.

As to sabotage, mentioned in some
reports of the accident, Hawkers will
say nothing publicly other than that it
would have tarnished the reputation of
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Nasa and the Americans, and given
greater credibility to the Ariane launch
vehicle which will launch the ECS
programme in 1980. ESA concur: “The
rocket until now was going all right. It’s
bad for NASA, as well as us, bad for
their image, and for McDonnell
Douglas’s marketing. No-one benefits
from this.”

The Panel investigating the failure
are: George Hardy, manager of the
Space Shuttle solid rocket booster
project at Marshall space flight centre;
Henry Plohr, associate chief of the
space propulsion and power division,
space systems and technology directo-
rate, Lewis research centre, Cleveland,
Ohio; Ison Rigell, Space Shuttle payload
director at Kennedy centre; Alton
Jones, deputy director of engineering,
Goddard space centre, Maryland;
Joseph Thibodaux jr, chief, propulsion

.and power division, directorate of

engineering and development, Johnson
space centre, Texas; Haggai Cohen;
director, reliability, quality and safety,
Nasa HQ, Washington; Harvey Herring,
metallic materials division, materials
and processing lab, Marshall centre; and
observers appointed by the air force
and ESA. The panel’s first meeting was
on September 16.

Consumer men split over controls

British leaders of the consumer
electronics industry were recently given
a good-natured but firm dressing down
over their advocacy of protectionism.
Mr James Goodson, vice president of
ITT Consumer Products, told retailers
and manufacturers at the Radio
Industries Convention on September 14
that they should be directing their
energies to the industry as such rather
than to countering the imports from
other countries, notably Japan. Speak-
ing of the increasing threat of foreign
imports he said: “Of course it’s not fair.
I'm not sure that the solution, however,
is to go to the government. We can’t
expect help from governments. We
have to get our own house in order
regardless of what competition does
and regardless of what governments do.
... The answer isn’t going to Whitehall
to ask for protection. The attitude
should be to build this industry into
what it can be, to ask which is the
greatest promotor and catalyst of
technological progress in world trade.
The options are absolutely unlimited.”

It was a mistake to think that the best
way to beat the competition was to cut
corners: “The answer is not to make
things cheaper, to cut costs. It’s to put a
few bells and whistles on the thing and
sell it for a higher price.”

On quality control he said: “The boys
and girls on the line are the quality
control. The Japanese don't need
quality control because they think
that’s a duplication of effort.”
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On industrial relations: “Industrial
relations is a question of motivation of
effort. The Japanese have motivated
people to the point where they feel it's
their company.”

On investment: “I do believe invest-
ment is the name of the game, spread
over various countries and over various
activities.”

On protectionism: “If England starts
cutting imports then they start cutting
imports from the UK. We believe in free
world trade so let’s believe in it. Let’s do
our homework right, get our quality
right and get the right features.”

Mr Goodson appeared saddened by
the willingness of the industry to face
both ways. Earlier speeches had
attacked the Government for even
considering Hitachi’s proposal to build a
factory in Washington, Tyne and Wear,
and for manipulating VAT rates to
regulate demand without considering
the consequences on the consumer
industries involved. “We’re been
suffering from years of government
interference,” said Thorn chairman Sir
Richard Cave. Yet he continued by
saying: “The private enterprise system
we all believe in and free trade all over
the world don’t seem to have worked
very well for the tv industry . . . We do
support free world trade. We don't
believe the Japanese do. We see they
can and do in times of world economic
difficulty build up substantial world
balances. Why? The answer is that if
free world trade was encouraged in
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Japan as it is in Europe, would it be
possible for them to achieve these
results? The answer must be ‘no’ ... We
must either expect proper free trade to’
take place in Japan or we must realise
‘that this is not happening and we must
impose restrictions . . . We have got to
go on lobbying government and
explaining the position to them.”

Mullard managing director Jack
Akerman’s view of his own industry
was bluntly put: “The state of the
British components industry is not
good. Iy fact, if the lady at the back will
forgive me, it's bloody awful.” Nine-
ty-two per cent of i.c.s, up to 75% of
transistors and 60% of such components
as capacitors were imported, he said. In
view of the massive investments being
made in L.s.i. manufacture being made in
France, Germany and particularly
Japan (£500 million over the next three
years), the £25 million of government
help for the industry was very small:
“We're going to need to spend a lot
more than that. We can’t afford to go it
alone.” His proposal, echoed by other
speakers, was for Europe to make joint
efforts to defeat the Japanese and
Americans. The electronic home, based
around the colour tv set, Viewdata and
teletext, would be here “in the late
1990s”, and the industry must make
ready for that.

Later James Goodson remarked that
he had to disagree with that estimate.
“It isn’t the latter part of the 1990s, and
even if it were we would have to
accelerateit ... If you wait until the late
1990s then everybody will leapfrog
you.”

Mr Akerman was not entirely
gloomy. Apart from predicting a
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Neve’s new 20,000 ft*
factory at Melbourn,
Cambs, was opened by
Mr Francis Pym MP, on
September 20, and
visited by the Duke of
Kent the following
week. Neve’s turnover
has quadrupled in five
years and they now
export over 75% of
production. Recent
orders went to Capitol
Records, Sydney Opera
House, Austrian
Broadcasting (ORF),
Kuwait, Iran, Citroen
cars and Jacques
Loussier’s Miraval
Studio, both in France,
and Stockholm’s
Polyvox studio.

glowing future for developments based
on Viewdata and teletext, disagreeing,
incidentally with the view that teletext
would “fade away” as Viewdata came
into general use, he said: “Our strike
record is good and the workforce works
extremely well.”” He also noted the view
that British manufacturers would not
sacrifice short term profit for long term
advantage, where the Japanese planned
and invested 20 years ahead. “This,” he
added, “is at the root of our problems.”
Not so cheerful was Dr Ian Mackin-
tosh, of the firm of European electronics
consultants, who said that, for example,
his firm had predicted the large rise in
the music centre market, which had
caused falls in other parts of audio,

Doppler men fighting for m.l.s. decision

No agreement on an international
microwave landing system (m.ls.) is’
expected before May next year, but the
British Civil Aviation Authority is
conducting a campaign to make sure
that the British Doppler system wins
(See Wireless World, May 1977, p.66).
The latest in a series of tests took place
at Gatwick at the end of August, when a
Royal Aircraft Establishment HS748
made five consecutive automatic land-
ings on runway eight using a Doppler
m.l.s. alongside the existing instrument
landing system (i.l.s.). The Department
of Industry, in a statement issued on
behalf of the CAA, said they were “The
first ever automatic landings at an
international civil airport.”

The trials have been conducted jointly
by the CAA, the Department of
Industry, the Ministry of Defence and
Plessey, who are developing the system.
After an abortive meeting of the All
Weather Operations Panel last May, at

"which Britain abstained to show

disapproval of the way the decision was
being reached, the various protagonists
went away to muster more information.
The International Civil Aviation Orga-
nisation, and some of the countries
represented, including Britain, felt that
it was improper that the panel had tried
to reach a decision when so little
information about the competing
systems was available. This accounted,
they say, for the rather strange voting
pattern.

The Americans assumed the aggres-
sive and produced a computer simula-
tion of conditions at Brussels airport
which claimed to prove that the British
system would not work there while the
American time-reference scanning
beam (t.r.s.b.) would. The British went
ahead with their series of trials, which
they hoped would refute the American
evidence, and show that the Doppler
system would work in various environ-
ments.
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three years ago. “It’s sad that people
didn't pick it up in time . . . The music
centre boom was more clearly foresetn
and acted upon by the Japanese than
any other national producers in the
world.” He also asserted that ‘“the
development of Viewdata and teletext
owes as much to our entrepreneurial
public corporations as it does to
industrial companies. .. I fear there will
be a further slow deterioration in
Britain’s ability to compete, and when in
ten years’ time the Japanese have made
the same inroads into your market as
they did into the American market, ten
years ago, then I think my company
may be asked to conduct a post mortem
into what went wrong.”

The British installed a system at

- Brussels, with the co-operation of the

Belgian authorities. It seems that the
British system worked, and that the
Americans had fed incorrect data into
their simulation: according to the CAA,
they had put in a building that doesn’t
exist at Brussels airport. Learning a
lesson from the Decga Navigator’s
failure to beat the American enroute
navigation system many years ago, the
CAA then took the gloves off. Until
Brussels, they say, they had kept an
open mind: “If it were proven that it was
better then the British vote would have
gone to tr.sb.” But when the one
month trial at Brussels came to an end-
this summer the view was that “We
have now proved that the Doppler
system is the best system.”

After that “We adopted tactics which
would never have been dreamt of in the
1950s. We had the Russians over here,
for example, and showed them every
nut and bolt on the thing.” In doing this
the British were willing to run the risk
of the severe disapproval of other
countries since the Russians had
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shown favour towards a German
scheme based on the existing system,
though it is no longer thought a serious
contender.

The next step is to take the Doppler
equipment to Norway as an example of
what the system can do at airports
whose terraine makes them “trouble-
some”. When the Air Navigation
Commission which set up the All
Weather Operations Panel reports to its
parent, the ICAO council, in May 1978
the decision will, it is hoped, be a
foregone conclusion, avoiding the
wrangling that has so far caused delays.

And the CAA hopes they will have’

enough evidence to show that the
t.r.s.b. is too expensive and inflexible to
be adopted.

System X stirs

The Post Office’s announcement of
contracts worth £20 million for System
X development, though following
closely the criticisms by the Carter
committee that the Post Office had been
too slow to press ahead with the system,
do not appear to be a response to those
criticisms. After preparatory work
which, they say, involved 500 engineers,
the Corporation had merely reached a
point where they felt ready to move into
the next phase of development.

The orders are for the design of
electronic trunk, tandem and small to
medium capacity local exchanges.
System X will be based on a number of
sub-systems or modules which includes:
stored program control (s.p.c.) proces-
sors; digital switching modules which
interconnect digital circuits connected
to the switch; signal interworking
modules, used on calls to existing
exchanges; A/D and D/A convertors;
message transmission modules to
transmit control and management
information between s.p.c. processors in
different exchanges.

GEC will develop the digital trunk
and small to medium local exchanges,
and the s.p.c. processors; System X will
be based around the GEC 2BL
processor. Plessey will be responsible
for digital switching, signal interwork-
ing with existing exchanges, A/D
convertors, network timing and synch-
ronisation, and maintenance and
exchange management software
sub-systems, all for the Tandem
exchanges. It is believed that Plessey’s
seven contracts are worth some £i0
million of the £20 million total and will
employ around 80 people each at
Liverpool, Taplow and Poole by the end
of next year.

STC will develop the message
transmission systems which connect
the exchanges’ computers and form the
data network which carries control and
signalling information. STC also have a
contract to develop the local adminis-
tration centre monitoring and logging
information on a network of exchanges.

“Typically,” say STC, “a centre will
administer such tasks as recording
maintenance information, keeping
statistics on telephone traffic and
recording call charges.”

The Post Office say a large supply
programme based on System X will
begin in the 1980s, reaching a total of
£100 million, though this will produce
savings in capital and operating costs.
The Post Office also emphasises that the
three companies involved should be
able to sell System X-based exchange
equipment abroad. One supplier noted
that the Post Office seemed more aware
of the need for the telecommunications
companies to make exportable equip-
ment, as a result both of the Carter
criticisms (WW September, p.72) and
the strongly expressed views of the
companies themselves.

News of the orders follows some
delay in placing the contracts. In
November 1975 the Financial Times
reported that about a dozen major
contracts were about to be placed but
nothing has been heard until now. The
entire development programme will
cost at least £100 million of which
between £50 and £60 million is to be
spent on development work outside the
Post Office. This leaves roughly £30
million unaccounted for, although some
contracts, notably for the processor,
have already been placed. A large part
of the missing element will concern
the large capacity local exchanges.

Another element missing from the
present equipment is transmission
equipment. The contracts just an-
nounced are largely for modules and
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control functions, with the smallest
number of the just over a dozen
contracts, perhaps a couple, going to
STC, who are dealing with some of the
transmission development. Even then,
according to a report in Electronics
Weekly STC will not be required to
produce hardware when the first:
prototypes emerge in 1979. The Post
Office say, however, that many orders
for digital transmission equipment have.
been placed over the last few years,
though they have not been linked with
the development of System X.

Another sidelight on the project is
that Pye TMC, who recently installed
electronic directors for the Post Office
(WW September, p.73) were not offered
any of the contracts. One reason for this
is that they have not been involved in
switching for as long as the other three
and the big three companies have said
in the past that Pye could not be
included in the programme because, as
a subsidiary of Philips, they could be in
competition with their own parent
company.

This ignores the fact that STC is a
subsidiary of ITT. Pye have also a long
history of supplying the Post Office,
notably in telegram retransmission and
60MHz transmission equipment. Wi-
thout doubt the big three, who were
first on the System X scene, feel that
there is little enough to go round
without a fourth party sharing the
contracts.

However, that may be the final form
of System X is still unclear, and it will
remain so until the Post Office decides
to give the project a name.

Libya buys British

—

Libya’s £9 million order with Marconi
for fast tuning systems at Tripoli and
Benghazi airports, one of the largest
ever, say Marconi, for civil aviation
communications equipment, is but the
latest in a series of orders that the
Socialist People’s Libyan Arab Jamahi-
riyah has placed in Britain. In June
Marconi announced one £3 million
order for tv cameras, telecines, vision
mixers, OB vans and other equipment,
and another worth nearly £% million for
radio equipment for the Arab Revolu-
tionary News Agency. Marconi had
already supplied the news agency with
its original equipment in 1974.

More surprising, though, in view of
Libya’s export of arms to various
terrorist groups, including the IRA, is
that our own Post Office should be
helping the Libyans set up their
telephone network. The consultancy
contract, also announced in June, was
worth £6.75 million to the BPO, and
followed one a year before worth
£650,000 to help build the telephone link
between Tripoli and Benghazi. Such
trade is usually excused on the grounds
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that communications equipment is
“neutral” and the way it is used is none
of the supplier’s business. Even if it were
not neutral, the argument goes,
someone else would supply it, otherwise
any less distasteful regime than that of
Colonel Gaddafi would find itself
without vital parts of its infrastructure.

Our dependence on Libya for oil is
now decreasing. Last year we imported
only £128 million of our £4.3 billion oil
imports from Libya, compared with
roughly a third some years ago, but the
Marconi statement emphasises ‘the
rapidly increasing importance of Libya
as the gateway between Europe and
Africa.” The country is “of paramount
importance for the future development
of civil aviation in the area.” Clearly
exports to Libya could lead to
substantial sales in other parts of Africa.

The present Marconi contract is for
four communications services for the
two airports: access to the aeronautical
fixed traffic network to provide long
distance speech and teleprinter links to
flight information centres in North
Africa and the Mediterranean, an
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aeronautical mobile service for ground
to air speech traffic, a search and rescue
communications service, and facsimile
and teletype links between meteorolo-
gical centres.

Two types -of Marconi fast tuning
transmitter will be used, the 1kW H1040
and the 10kW H1140, both powered by
the H1540 synthesised drive. All the
receivers are type H2540. Marconi say
the aerials they will supply at Tripoli
will be among the most complex they
have ever installed, including resonant
and wideband dipoles, single and double
rhombics, confians and directional and
omnidirectional, fixed and rotatable
log-periodics.

New tv game generation
by Christmas

Predictions about the ‘“electronic
Home”, based around teletext. and
Viewdata, are now falling thick and fast
and some of them are quite surprising.
Those concerned with Oracle, for
example, are now trying to play down
a prediction made by Mr George
Cooper, Oracle’s chairman, at a press
conference to announce the service's
expansion from updating 42 hours a
week to 90. He foresaw “a national air
call service with small pocket sets.”

Each set would have a code, and
when the code for a particular pocket
set were transmitted, the set would emit
a bleep. Using the broadcast network,
a set could be called anywhere in the
country, and the user would then
telephone a pre-arranged number.

Since press reports of this have
appeared the IBA have been flooded
with phone calls asking where the
bleepers can be bought, and of course
the service, if it overcame the inevitable
opposition of the mobile radio and
paging lobby, wouldn’t start until well
into the next decade.

EMI and General Instrument Corpo-
ration have jointly applied for patents
for a technique for storing up to 1.6
million bits on each side of a C60
cassette. GIM are to sell an electronic
interface which can be used with
standard cassette recorder heads to
carry out data retrieval and error
correction. The interface is to be part of
a complete programmable television
terminal microcircuit chip set, and GIM
and EMI will collaborate in developing
computer programs and voice and data
cassettes which will be sold in tape and
record shops.

GIMs decoder for teletext and
Viewdata already contains a micropro-
cessor, and they say they are developing
a set of compatible m.o.s. circuits for
interfacing the tv set with their CP1600
microprocessor family. These interface
circuits could offer a wide range of
extras to the standard tv culminating,
say GIM, in a complete home computer
system. The interfaces can decode
teletext and Viewdata and the cassette
mechanism can be connected through
them to play back tv games and
educational programs.

Gl say the first of the home hardware
will be available next summer, and EMI
will make cassettes available for manu-
facturers to sell under their own names.

EMI say they have abandoned
traditional error correction techniques
to enable data to be stored on
conventional audio cassette tape. The
new method of error correction is to
cope with dropouts which could
otherwise destroy large chunks of data.
They have not given further details but
they say that very roughly 50,000 bits
can be read from the cassette in 26s.
EMI say they have duplicated the
cassettes “above real time” without
difficulty.

The new technique is necessary
because of the use of ordinary audio
tape, which is cheaper, and can store
both data and sound through an ordin-
ary mechanism and electronics. This
makes the educational, language tuition

Mr George A. Cooper,
chairman of the Oracle
board of Independent
Television, announced
an increase in the
number of hours during
which the service would
be updated. It is now,
like the BBC Ceefax
system, updated seven
days a week. See
“Electronic home”.
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and programmed learning market a
natural target, with spoken commen-
taries matching text as it appears on the
home TV screen.

EMI's target for the price of the
hardware is between £100 and £200.
When the first games appear on the
American market next summer, pro-
bably five-move-ahead chess games,
they should sell for around $5, a quarter
to a third of the price of the equivalent
r.0.m. cassette.

The r.o.m. plug-in cassettes will be on
sale in Europe by Christmas. These are
the next generation referred to by a new
Mackintosh report. NISC examples by
Fairchild, RCA and Otari were seen at’
the Chicago Consumer Electronics
Show this year.

From next year GI begin to suply
chips to manufacturers wishing to
serve the home data market and EMI
will supply the programmed cassettes.
The competition in the home data
market is now fierce and bound to
become even more so. One familiar
problem may crop up yet again, that of
standardisation. This is not just a
matter of which physical links to use in
the system. If cassettes don’t sweep the
board the 16K r.o.m. attachment and
associated electronics could be combin-
ed with a cassette mechanism to give
the user the greatest benefit from his
equipment. What is important is that
the data contained in a r.o.m. can be
understood by that on a cassette. The
data will have to be in a common data
“language’’, and it may be that, since
the Post Office has a great influence on
such matters in view of the importance
of Viewdata to the whole idea, the
programming language may be one that
suits thePost Office. But what about the
rest of the world? EMI stress they don’t
want another standards battle.

News in brief
Soviet Scientists at the Lebedev Physics
Institute, Moscow, claim that they have
used a laser to move a 20,000 cm?®
helium-filled baloon. The laser operated
on carbon dioxide and had an energy of
“a few Kkilojoules”. Laser pulses pushed
the balloon to speeds of upto 2m/s, each
flight lasting about 30s.

In April next year GEC is to deliver £2
million worth of 30 channel p.c.m.
equipment to the Post Office, the largest
order, they say, since the tests on a trial
link between Liverpool and Formby
were completed. The equipment will
carry telephone and data signals. GEC
are also designing interfaces between
p.c.m. links and exchanges.

We have had 2 number of enquiries
about part three of “Multi-system
ambisonic decoder”, by Michael
Gerzon. The publication of this article
has been delayed but we will

publish it as soon as we are able.
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Harrogate: the turntable war

The disc is one old contemptible that shows no sign of ill health

In the 100th year of sound reproduction
Edison’s original idea—a point thrown
about in a moving groove — is still here,
and even gaining ground. Why else
would so many manufacturers still be
introducing new turntables?

This might, of course, be interpreted
as a sign of the disc’s imminent demise:
when the transistor became easy to get
the valve improved astoundingly, and
'some of the turntables shown at
Harrogate this year have become
almost absurdly sophisticated. The disc,
too, shows signs of improving to match
the lack of breakfast noise that makes
the cassette so attractive despite its
disadvantages. A number of demons-
trations at Harrogate used direct cut
discs, a development whose results are
very spectacular, but which a combina-
tion of its inconvenience to the studio
engineer, who has come to rely on tape,
and recording industry economics will
prevent from coming into general use.
Another disc development, the p.c.m.
recording, is much more likely to
succeed, though even here the impro-
vement in sound quality is not one
which addresses the main complaint
about records. If music enthusiasts are
turning to tape it is not because they do
not like the tape hiss on records. The
other improvements direct cutting
brings do not compensate for the
irregular intrusive noise caused by dust
and scratches.

Perhaps that is why Garrard have
sought to protect their turntable market
by launching a scratch suppressor. It is
interesting that they should do this just
as they say they have established “a
foothold” after a year in the cassette
player market, and it would seem to
show that the record market is still
worth protecting. That market does not
make Garrard reliant, as cassette
players might, on buying mechanisms
from abroad.

The scratch suppressor appears, on a
brief hearing, to be very effective. The
amount of suppression is continuously
variable. It will be available towards the
end of this year for just over £100.

Garrard have launched three new
turntables this year, all the result, they
say, of extensive market research.
Surveys of this kind have been an easy

Garrard’s direct drive DD75,
introduced last year. It has pitch and
off-arm bias controls.

Thorens TD126 mk2. Note the straight
arm and the 78 speed on the left. Like
many of the turntables shown at
Harrogate, this has a variable pitch
control.

Trio’s new KD2070 direct drive unit.
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target ever since the Ford Edsel, and it is

little help to repeat Lord Reith’s dictum

that if you give people what they want
they will want what they get. Garrard

say their research has established that

the punter wants an S-shaped arm, .
die-cast platter, a wood and metallic
look, an acrylic dust cover, and an
anti-static mat. So far so good, but it’s a
little worrying that Garrard should
have been quite so ready, as they admit,
to over-ride their engineers, who had
good reason to object, for example, to
plug-in headshells. It is sometimes
“better to temper the poll arithmetic with
a little common sense. Does the product
work, and is it well-finished? Some
informed observers think Garrard
haven’t yet got it quite right, but it is
good to see the new Garrard, under
Derek Moon, keen to do battle with
foreign competition.

Garrard’s research also seemed to
show that parallel or tangential
tracking arms are not popular in the
UK. Such an arm, which they were to
sell here, is now available only in the
United States, and may even be
withdrawn from there. Yet Revox, who
don’t have a strong image outside the
tape market, choose to launch themsel-
ves on the disc tide with a radial arm. It
won’t be available until early next year,
but the prototype demonstrated at
Harrogate performed very well even
when thumped or tilted severely. The
platter uses direct drive.

Some years ago Strathearn also
launched itself on the turntable market
with a parallel tracker. As far as one
could tell the prototypes worked
beautifully, but they couldn’t make
them reliably. Now, under chairman
Graham Bish, they say they have solved
the production problems, though the
range is now confined to conventional
arms, and intend to sell 30,000 ST4 and
SMA2 pivoted arm turntables in the
next year with a rejection rate of no
higher than one in 100, compared with
the more normal three or four per cent.
“We only have two bites at the cherry,”
Bish said, “not three.”

Another product Strathearn say they
have high hopes for is the planar
speaker, which has been seen in a
number of forms in the last few years.
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Now it has been separated from its bass
units, and the combined mid and high
frequency driver can be hung on a wall
while the bass cabinet is hidden
somewhere behind the furniture. Since
bass notes appear to be non-directional
the buyer could even get away with one
bass unit and two planar speakers. JR’s
“Super Woofer”, to be used with two of
their cylindrical speakers, uses the same
idea. The Strathearn speaker was
demonstrated at Harrogate among an
audience that seemed to become more
and more enthusiastic.

BSR’s new pickup arm also contra-
dicts Garrard’s research, since it’s
carbon fibre and straight. It comes in
two versions, with and without plug-in
headshell. Thorens, too, have launched
a new series of turntables with integral
arms based on the principle, they say,
that “the shortest distance between two
points is a straight line.” It also results
in lower mass. On the Thorens Isotrack
arm the point of connection of the
plug-in headshell is near the pivot, also
to reduce the effective mass. When you
change cartridges you also change
about two-thirds of the arm.

The electronic control in the top
Thorens deck, the TDI126, will allow
pitch variations of 6% either side of the
three main speeds: 33, 45 and 78, also
electronically controlled. Like many of
the more expensive turntables at
Harrogate, this one has a separate
motor to drive the automatic arm
functions. In Thorens’s case this
operates when the increase in speed of
the arm towards the middle of the
record is detected. To work well this will
have to have some pretty complicated
electronics. Thorens also make versions
of their turntables without arms.

Another comment offered on the
Thorens stand was that, “direct drive is
a fashionable trend. There’s a surge
back to belt drive. . . It’snot just a one
way stream any more.” The competing
arguments for the two systems were
echoed in various forms all round the
Harrogate show, the only point of
agreement being that the idler wheel or
rim drive was out for all except the low
fidelity market. Direct drive isnot a new
idea. According to Thorens, both they
and Garrard were using it 40 years ago,
and Thorens also say they had a belt
drive patent in 1924.

The power behind direct drive is
Matsushita, who make many of the
motors in other makers’ turntables, and
there are some who believe that the
growth in direct drive turntables, now a
tenth of the market, according to
Garrard’s figures, has been as much the
result of a skilful marketing excerise as
of any intrinsic merit in the system.
Certainly there is so much argument
that whoever does have the advantage
can’t be leading by very much. Thorens
say their lab tests have “proved” that
belt drive is less prone to rumble. A man
on the Pickering stand agreed: “Direct
drives were the first turntables made
and belt drives were an improvement on
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Silhouette of the ADC Accutrac plus 6,
showing the inner platter spiralling up
to receive the bottom disc in the stack.
This will then be lowered on to the
platter.

them. Belt drive is preferred by the top
end of the market, those who are
interested in music, and not just buying
because it’s expensive.” There was an
audible difference at the top end, he
said, which was “more detailed” on a
belt drive turntable. If this is true, about

which we make no comment, it may be’

attributed either to the notching effect,
where the platter is driven round in tiny
pulses of speed rather than smoothly, as
from a synchronous motor, or by hum
transferred to the cartridge by stray
fields.

But Strathearn’s Graham Bish has no
doubts: “Belt drive is on its way out,
fast. That was very obvious in Berlin.
Belt drive is dead.”

Along with speakers, turntables are
one of the few things that British
manufacturers are still selling well
abroad, with a few exceptions. Even
Collaro, now owned by Philips subsi-
diary Magnavox, is coming back into
the battle with a range of cheap,
idler-driven turntables for that part of
the market that BSR exploited so
effectively. Goldring, too, is back,

though they weren’t at Harrogate;

Gerry Sharp has bought the assets,
stock and goodwill of the company,
now based at Bury St Edmunds.
Connoisseur showed a large range of
turntables, all belt-driven. Three-quar-
ters of their production goes abroad.

Some aspects of the record player are
changing. On many of them, such as the
cheaper Pioneer models, the bias or
anti-skating adjustment can be made
while the record is playing, instead of
lowering the stylus, lifting it, changing
the bias, and lowering the stylus again.
The thread and weight system seems to
be losing ground.

Some decks were beyond the reach of
most of us. Harman, now a subsidiary of
the Beatrice Food Corporation since
Sidney Harman joined the Carter
administration, are agents for the Micro
Seiki turntable, which costs £400. It is
free-standing, having no plinth, and can
take up to three arms. It looks, to say
the least, distinctive, and, by contrast,
the even more expensive Technics SP10
mk2, at £1,000 or so, looks plain. In
between is the ADC Accutrac plus six, a
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belt-driven turntable which can be
programmed to play, in any order, any
number of tracks from six l.ps. The
records are gently lowered on to the
platter by an inner platter which spirals
up through the centre of the turntable,
and then they are raised back up to the
starting position. The tracks are
searched out and counted by a small
beam of light which is reflected back to
a detector between' record bands, and
scattered in the middle of bands. The
functions can be controlled either at the
deck or on a remote control unit, and
the player also has a volume control.

ADC have also produced a new range
of cartridges at the top end of which is
the ZLM, available with an even tighter
spec (10Hz to 20kHz =*='%dB instead of
within 1dB) for the lunatic fringe. At the
Andromeda stand Wireless World was
told, “The ADC cartridge is superb. It’s
the best cartridge here, and we’ve tried
every one.”

Another amazing record player was
the JVC Quartz-controlled QL10, which
uses a digital speed readout, and has an
electronic pitch control which adjusts
in steps of 1Hz. That costs £680
including VAT. Pioneer’s PLC 590 had
a fashionable look because there is no
stroboscope round the rim of the
platter. Pioneer say there’s no need

"because speed is “perfect all the time,”

but other quartz-controlled decks in
their range have strobes.

Andromeda have followed a philoso-
phy of which perhaps Bose is the most
well-known exponent, using four
medium size speakers instead of one
large bass unit. Farnell has the same
idea, their speakers use one, two or four
5in. units.

Other underlying trends include the
increasing use of separate amplifiers for
moving coil pickup cartridges. Room
equalisers may be one of the best sellers
this year, and that bandwagon is
carrying a number of manufacturers,
including ADC again and JVC. One of
the more notable things about the.
Harrogate show was the way electronic
logic control is making it easier to use
equipment, as in the Pioneer CTF1000
cassette deck. And Stag Audio appear
to have found an answer to the
surround sound system problem. They
have an amplifier with a gap in it into
which you can plug a decoding module
of your choice, and they’ll even be
offering H matrix models. Perhaps the
BBC might like to buy some.
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(Letters to

{

that it had helped in a particular operation.
Thus the bomber raid on Hull on 19 March
1944, which was repelled with nine German
planes shot down, is here recounted by
several stations — a triumph for radar. What
was originally a morale-building exercise
has now become a unique historical account.

The original is officially stamped “Histori-
cal Document for Permanent Preservation”
but it is now no longer confidential and
photocopies may be obtained post free from
the Public Record Office, Chancery Lane,
London WC2A LR, by sending a remittance
of £6.24 and quoting “73 Wing in Action” Air
16 — 914.

But for the publicity given by this letter
this document would remain unknown in the
musty recesses of the Public Record Office.
John Scott-Taggart,

Beaconsfield,
Bucks.

RADAR IN WAR

GMT/BST CONVERTER

May I draw attention to the existence of a
historical document of a unique character
since it contains accounts of the doings of
some 50 RAF ground radar stations in
two-thirds of England and Wales between 1
December 1943 and 31 July 1944?

The country at this time was organised
into four RAF radar “wings” each having a
Senior Technical Officer with the rank of
Wing Commander who was responsible for
installation, maintenance and operations.
Holding this post in 73 Wing I conceived the
project of producing a brochure containing
reports from official sources of the more
important day-to-day work of the stations in
defending Britain from air attack, directing
our own outgoing and returning bombers,
air-sea rescue work and what became
probably the most useful work — the plotting
of ships in the Irish Sea and North Sea. This
was to be a tribute to some 4,000 officers,
radar mechanics and operators (women and
men) who did the work.

Our surveillance of the sea was a daily
routine and involved shepherding convoys,
plotting stragglers from these convoys,
reporting the positions of individual units of
the Royal Navy or ships of the merchant
navy, reporting German E-boats which were
engaged in attacking convoys or laying
mines.

Although classic sea battles occurred, in
most cases the E-boats engaged in
mine-laying and by virtue of their high speed
escaped unharmed. Nevertheless, by report-
ing their tracks, the naval authorities could
send mine-sweepers to clear a channel and
warn our surface vessels .Radar saved
hundreds of vessels from following wrong
courses and proceeding into mine-fields or
even sandbanks. (Earlier in the war 400
vessels were wrecked on Happisburgh
Sands.)

The brochure contains personal letters of
appreciation and thanks from Admi-
ral-of-the-Fleet Sir Jack Tovey (Nore
Command), Admiral Sir William Whitworth
(Rosyth Command) and Rear-Admiral J. S.
M. Ritchie (I/C Liverpool).

All types of stations were involved in the
radar activities of 73 Wing, some reporting
aircraft, others being engaged in the exciting
direction of our fighters against enemy
bombers and 10cm “K” stations watching the
sea. Before this confidential brochure was
issued to our stations the overall work of the
wing was generally unknown. Often a
particular station was unaware of the degree

I would like to point out that there may have
been an error in Mr C. G. Armstrong's Circuit
Idea on a GMT/BST converter (August issue,
p. 53).

The GMT/BST converter is required to add
one hour to the transmitted code. The circuit
given will work, but the “hours” converter
needs to be a decade, not a binary, device, i.e.
74192 not 74193, since the 193 will only
produce a “carry” out of pin 12 at 15-to-16
hours, whereas we need a “carry” at 9-to-10
hours.

So either two 74192s should be used or the
hours and 10 hours devices changed over.

Pin 4 of both devices must be fixed at a ““1”
for the system to work reliably.

Russell Greenberg
Totteridge
London N20

Mr Armstrong replies:

I would like to thank Mr Greenberg for
noting the error in my article. It is entirely my
fault and a reversal of the types of i.cs used is
sufficient for satisfactory working. In
retrospect it would appear I must have paid
more attention to a satisfactory working
model than to the correct identification of
the i.cs.

Alogic “1” applied to pin four of both i.cs is,
of course, correct technique. Being
somewhat sloppy I chose to leave the pins
“floating” and have found that the system
works quite satisfactorily without the need
for the additional wiring.

The pole identification of the GMT/BST"

switch should be reversed, as my original
note only intended to identify the function of
the switch as a unit.

Because of the time delay between
submission and publication of the Circuit
Idea it was not possible to state that the NPL
have modified their code format to aliow an
automatic GMT/BST correction. By applying
the bit immediately following the first parity
bit to the pin 5 of the 7408 and disconnecting
the switch the automatic facility is enabled.
C. G. Armstrong

SURROUND SOUND

In his letter in the September issue Mr J. E. A.
Fison bases his criticism of the stereo
compatibility of Matrix H on one transmis-
sion. Having listened to several broadcasts, 1
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have concluded along with Messrs Ratliff
and Meares that “images may be localized
outside the space enclosed by the loudspea-
kers”. Hence the sound completely fills the
front quadrant.

Although 9dB may appear to be a poor
figure for separation the phase difference is
of the order of 45°. Since the human ear
responds considerably to phase at mid band
this factor is dominant. In addition, does Mr
Fison realise that most stereo sources rarely
have a separation exceeding 20dB? A typical
pickup will have a separation of only 10dB at
the limits of the spectrum. Similarly the
acoustic separation when using a coincident
pair of microphones is of this order of
magnitude.

Mr Fison goes on to condemn Matrix H and
praise Ambisonics. Since the two systems are
almost identical except in detail how does he
expect the 45J system to have a better
separation? In listening to Matrix H in stereo
I have concluded that in general the image
width is satisfactory on loudspeakers and if
anything is slightly too wide. Also, when
listening on stereo headphones the effect is
rather objectionable. For this reason it would
be wise to reduce the front sector angle to 45°
or less which would reduce the width of the
stereo image.

On one point 1 will agree with Mr Fison.
The BBC would be wise to change to 45J
which would result in only a minor alteration
to the results on H decoders but which would
allow for the introduction of a logical and
expandable quadraphonic system. [ fear,
however, that the BBC may dig in its heels.
R. T. White
Lancing
West Sussex

TELEPHONE EXCHANGE
TECHNOLOGY

e ————

With regard to your article “Telephones and
new technology,” in the September issue, |
suggest that Mr Dwyer examines his sources
of information more closely. | quote from p-
72: “The Post office crossbar system does not
use multifrequency signalling, as the foreign
market requires.” If this is so, then perhaps
Mr Dwyer could tell me what I've been
working on over the past few weeks.
Although m.f. is by no means as venerable as
Strowger equipment, or TXK, for that.
matter, | can unequivocally state that m.f., as
an integral part of a Group Switching Centre
signalling system, has been in operational
use for some years.

I must also draw your attention to Mr
Dwyer's glib assumption that there are no
common areas between the basic exchange
systems in common use. In TXK, (son of
Strowger, remember?) interchangeability of
components seems to be its main asset. Many
of its circuits are, in fact, adapted TXS
circuits, the actual electro-mechanical
hardware being identical. It is also
increasingly commonplace to find adapted
TXE shelves mounted in cross-bar racks;
(one look inside a sector switching centre
will verify the fact).

A. Graver
Birchanger
Herts

John Dwyer replies: The source was STC’s
submission to the Carter committee, section
five, paragraph 20, which STC have
rechecked and say is correct. The Post Office
at first agreed but, after we had asked Mr
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Graver for more details, issued the following
statement: “Technically the statement is
incorrect in that both TXK1 and TXK4 do not
(sic) provide multifrequency signalling
facilities (SSMF2 which is the current UK
national m.f. signalling system.) However in
essence the article is probably correct
because the context within which the
statement appears refers to export possibili-
ties and here the requirement is for the
CCITT R2 m.f. signalling system and m.f.
keyphones are not yet provided in the British
Post Offices crossbar systems.”

As to Mr Graver’'s second point, if he
re-reads what I wrote he will discover that |
did not even suggest the five systems had
nothing in common.

AMPLIFIER DESIGN

While we do not want to join the present
fashion of “knocking” audio amplifier
designs, we do feel that we must make two
comments, one specific and one general,
concerning recent articles and correspon-
dence.

First, Mr Taylor's RIAA pre-amplifier
published in the September issue. Mr Taylor
states his long-tailed pair input stage
operates at a collector current of 90 yA per
device, which will, with low gain devices,
result in a base current of approximately 0.36
pA. Owing to the difference in resistance
between the 47k{ resistor and the parallel
cartridge most of this current will flow
through the cartridge. If one now calculates
the signal current from the cartridge at an
average output of 5mV the current is 0.106
uA, a factor of 3.4 less than the d.c. flowing in
the cartridge. This must offset the cartridge
magnetic circuit and may result in a
significant increase in distortion from the
cartridge. We wonder if Mr Taylor has
consulted cartridge manufacturers on this
point.

Secondly, there seems to be an amount of
mysticism regarding transient intermodula-
tion distortion and slew rate, which has never
been explained as we see it. Any amplifier
will have an open loop risetime depending on
its open loop bandwidth and roll-off rate. If
now under the closed loop condition the
amplifier output is required to rise faster than
the open loop risetime, the feedback is
operating in a manner which speeds the
amplifier up. This will result in an increased
error within the loop, showing itself as a
transient reduction in gain within the loop
accompanied by a transient increase in
distortion. Ultimately when the error stage
saturates, the amplifier hits slew rate limit
and its output will go no faster. From the
point at which the closed loop output is
required to rise faster than the open loop
risetime to the point at which slew rate limit
is reached, the t.i.d. obviously increases from
zero to 100 per cent.

Mr Sundqvist’s solution of making the first
stage determine the open loop bandwidth is
to some extent avoiding the point, as, unless
the open loop bandwidth exceeds the audio
range, at high audio frequencies, an increase
in distortion and reduction in damping factor
is inevitable. Thus, wide open loop
bandwidth and large internal error capability
are necessary, together with low open loop
distortion.

A. Dytch and K. Bishop
Rugeley
Staffordshire

CITIZENS' BAND AND
SOCIETY

Mr Dwyer's remark (Wireless World,
January 1977, p.36) that a written constitu-
tion makes a difference in the adoption of
citizens’ band policies of the US and the UK is
a reminder that the structures of societies
make a big difference in the risks that
technologies bring. Most of the US was not
disturbed much by the blackout and looting
of New York, and possibly many chambers of
commerce felt it was good news for their
growth programmes. The results for the UK
of the same thing happening in London
would probably be far more catastrophic
since London is a governmental centre and a
larger part of the country’s gross national
product. One might want to play with
expectation formulae to establish a number
and call it a Chaos Criterion, based on a
country’s currency value, per capita police
ratio, number of languages, and other factors
to find how many c.b. sets a country might
expect to tolerate and not consider
threatening to national security.

For instance, the number of cars and the
ease of making Molotov cocktails might
mean that with 15,000 c.b. sets loose, the
South African police would have to contend
with an army force more powerful than the
tank divisions of the Warsaw Pact. The
Soviet bloc may be more secure in terms of
one ethnic group being outnumbered, but in
terms of the number of languages is even
more vulnerable. Since the Soviet bloc is so
much bigger and has less economic tension
and more recent memories of a major war
than South Africa, 1 would say that its Chaos
Criterion would be over one million sets.

The US may have about fifty million c.b.
sets in the 1980s. It is also adopting a
standard technique for secure encryption of
digital transmissions. If such encryption
becomes standard on a large percentage of
the sets used in the US, the potential for
abuse will be staggering. But then, so is the
number of handguns.

POST OFFICE RADIO
INTERFERENCE SERVICE

Wireless World, November 1977

place for reference would be on the licence
itself.

How many radio and tv users realize that
they are supporting a free assistance service,
which has always been available, and which
offers expert technical advice to anyone with
aradio or tv interference problem?

This unfortunately does nothing to help
the owner of purely audio equipment.
Present experience suggests that modern
transistorised units respond to unwanted r.f.
signals far too easily. This is amply
demonstrated in their response to noise from
thermostats on central heating systems etc.,
often discovered on the exchange of an older
valve system for a more modern equivalent.

If BREMA gets too few complaints to
justify taking general action it behoves all of
us involved in these difficulties to ensure that
the Post Office participates when it can do so,
and that every complaint, even if solved
locally, reaches the manufacturers.

G. Openshaw
Bolton
Lancs

BAND Il FERRITE AERIAL
UNIT

It should be pointed out to readers of Mr
Thoday’s article in the September issue that
some portables, if fitted with an r.f. stage
between the whip aerial and the input coil,
will work satisfactorily (by “portable”
standards) with the aerial completely closed.
1 possess a 1965 Sony receiver so fitted that
picks up Wrotham indoors on the South
Coast, with the whip pushed fully in. The set
uses a BF180 r.f. stage rough peaked to
93MHz. Radio London is receivable by
pulling out the aerial just 10cm — which can
hardly be called “dangerous”!

Curiously, although the whip aerial is,
naturally, vertical, it is markedly, though not
annoyingly so, directional in a similar
manner to the m.w.-l.w. ferrite rod. Whether
the rod in some way contributes I have not
investigated.

Certainly, it seems to me that the
somewhat expensive device deveioped by the
BBC seems unnecessary.

Ronald G. Young
Peacehaven
Sussex

Mr Doo of BREMA, writing in June letters,
offers the comment that “the procedure
whereby the Post Office notifies the
appropriate manufacturer of an unresolved
case of interference is often not being
invoked”. As an engineer with many years’
practical experience, I have struggled
continuously against this very situation
which is brought about by public ignorance.
The Post Office gives no publicity to its Radio
Interference Service, and defends its position
by saying that a Complaint Form A6328 is
available at main offices.

Unfortunately there is absolutely no way
in which a person can discover, in the first
place, that such a service exists, until he is
told by a third party already aware of it. The
local general manager of the telephone
service controls this specialist group of
engineers, and one telephone call to the
office is often sufficient. As the service is
financed by a proportion of the television
licence one would think that an obvious
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THE OPERATING CLASS

Your September editorial “The engineering
class” suggests that the “profession” has to
earn rather than expect the esteem of the
public. John Dwyer in his “Telephones and
new technology” in the same issue points out
that the intervention of electronic engineer-
ing in telecommunications is leading to the
situation where “one worker will be needed
where there were once 27" and adds “what
will happen to the 262 Who will support
them?”. With electronic development
engineering apparently so predominantly
concerned not with creating new human
activities but with de-skilling or eliminating
altogether the need for ancillary workers or
“operators” is it to be wondered that the
public increasingly withholds its approbation
from the engineering class?

Would society continue to have esteem for
the medical profession if its main preoccupa-
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tion was intentionally to remove from active
life unnecessary humans? Or the legal
profession if it was concerned solely with
removing from society the innocent as well
as the guilty?

Your *“appointments” column further
underlines the engineering view of equip-
ment users. One finds an advertisement for a
“radio telegraphy operator” who must be
able: (1) to receive and transcribe on a
typewriter Morse code at 25 wpm; (2) make
aural or visual recognition of signalling
codes used in communications systems; (3)
be able to operate complex modern
communications receivers; (4) be able to
operate radio teleprinter equipment; (5)
understand radio propagation and frequency
usage; (6) be able to correct, log and identify
incoming material; and (7) possess “perfect”
hearing and be prepared to submit to
entrance examinations in Morse typing and
signal recognition.

Apparently, however, | am alone in
regarding this as a demanding list of
qualifications, since the basic salary offered
is £2334 — or roughly some two-thirds of
what appears to be the going rate for
electronic technicians and less than about
half that of those development engineers
whose main purpose appears to be to
eliminate “operator” jobs altogether!

Surely, to gain public esteem the
electronics institutions should be prepared to
prove that the engineer creates more
socially-acceptable jobs than he destroys and
does not regard those who use his equipment
as so much electronic-fodder. Electronic
automation, ergonomics and human-engi-
neering were “sold” to society in such terms
'in the 1950s — were we only being conned?
Pat Hawker
London S.E.22

REQUEST FOR OLD SET

[ am anxious to obtain a Romac personal
radio receiver which is completely self-con-
tained; the chassis, batteries and loudspeaker
are housed in an all-metal body, camera
shaped, finished in ripple black and polished
chrome, and the aerial is contained in a flat
p.v.c. covered black shoulder strap.

This receiver, the first miniature portable
after the second world war, was manufac-
tured by the Romac Radio Corporation Ltd.,
The Hyde, Hendon, London from 1946 to
1949.

Gordon Bussey

(Author, “Vintage Crystal Sets 1922-1927")
19 The Pines

Purley

Surrey

RADIO AND AIR SAFETY

Your correspondent Mr T. R. Wiltshire,
under the heading “Radio and Air Safety”,
(August letters), makes the point that it is
difficult to obtain a British made v.hf.
communication radio suitable for light and
general aviation aircraft of adequate quality.
This is not so and sets are available which
show a price advantage over most of the
American models, of which, it is agreed, there
is a much greater variety.

There is an enormous discrepancy in the
size of the market in the UK and that in the
United States where the number of general

aviation aircraft is over 40 times that existing
here. This large market in the USA combined
with their numerous well organized sales
outlets, coupled with the American flair for
mass production makes it surprising that
British firms are able to compete at all.

Mr Wiltshire’s suggestion that British
manufacturers are badly placed because of
the “enormous investment required due to
complex Civil Aviation Authority regula-
tions” is not valid. That Authority, pursuing
its general policy of encouraging the use of
airborne radio in sporting aviation, has been
at great pains to minimize the cost of
achieving approval. For light aircraft, over
six different categories have been evolved
dependent on the use to which a radio is put
and each of these implies substantial
concessions in the matter of testing when
compared with the full transport category
equipment. It must be obvious that a light
aircraft flying in controlled air space to a
busy airport must have equipment which is
likely to have substantially the same
performance and integrity as that in use by
the scheduled airliners with which it will
become involved.

Even so, an examination of the regulations
will reveal that the cost of testing such a
device has been contrived to be substantially
less than that of the fully approved
equipment. It may be of interest to Mr
Wiltshire to know that the Authority has
approved a number of home designed v.h.f.
transceivers for use in gliders where the only
requirements have been a power limitation of
the transmitter output and proof that the
frequency stability and the spurious
radiation levels were in accordance with the
ITU regulations.

In conclusion, I would state that the
problem of effective audio quality is not
simple. For example, microphone characteri-
stics and microphone technique and the
problem of acquainting the user when he is
misusing a particular microphone all degrade
quality significantly. This is recognized by
the formulation of internationally agreed
phraseology and forms of speech which
provide appropriate information redundan-
cy. Investigations of the misunderstandings
which do occur from time to time show that
these are frequently caused by users “short
circuiting” some of the agreed phrases.

P. F. Cook

Civil Aviation Authority
Airworthiness Division
Redhill

Surrey

I think the majority of the aviation
community would endorse Mr Townson's
comments (October letters) on the desirabil-
ity of reducing dependence on voice
communications, although the rate of
introduction of data link systems will be
determined by cost and by the growth of
confidence in their safety.

Regarding modulation standards, the
relative merits of am. and f.m. in a 25kHz
channel are debatable, but what is certain is
that the vast amount of money which would
be needed to convert all airborne transcei-
vers would contribute more to air safety if
spent in other fields (e.g. improving
navigation aids).

An important consideration is the
operational requirement for some ground
stations to use up to 5 transmitters on a
single channel to extend the service area. The
offset-carrier (Climax) system is used, with
carrier offsets of 4kHz minimum. This
requires the receiver audio bandwidth, 8kHz
at the detector, to be low-pass filtered to
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2.5kHz to avoid 4kHz heterodyne whistles.
Offset carrier techniques cannot be used
with f.m., and while synchronous-carrier f.m.’
might allow slightly increased audio
bandwidth, it is doubtful whether distortion
would be acceptably low. (For further
discussion of a.m./f.m. tradeoffs see Mr
Drybrough’s articles in Wireless World,
November and December 1976 issues, and
March 1977 issue).

R. A. Keall

Hawker Siddeley Aviation Ltd

Hatfield

Hertfordshire.

RIAA EQUALIZATION
IN PRE-AMPLIFIERS

I was very interested to read the comments of
Mr de Paravicini (Letters, May issue) on
passive RIAA preamplifiers. From my own
studies and limited tests and from discus-
sions and reading, I have reached the
following conclusions on amplifier design:
1. The greatest contribution to sound quality
of feedback RIAA pre-amps is to split the
equalisation into two stages.
2. The better the quality of the basic amplifier
circuit, the less the advantage in using
passive equalisation.
3. Because amplification stages are not
perfect, they introduce conflicting problems
with high frequency phase response, low
frequency phase response, input impedance
at the inverting input (which may not be
constant and will include some capacitance),
gain required to avoid stage overload or noise
level of next stage. Careful design is needed
at each stage to produce an amplifier capable
of reproducing music.
4. The quality that each amplification stage
can attain as a straight amplifier is
an important factor in determining the
overall sound quality. The nine transistor
amplifiers described by Mr Self? in his,
advanced preamplifier (with a few slight
modifications) are capable of better sound
quality than any other amplifier stage I have
tried.
5. The sound quality obtained by using
passive equalisation and the nine transistor
amplifiers in every stage can only be
maintained if the number of touching
contacts are kept to a minimum (potentio-
meters, switches, and plugs and sockets).
Additional switches and connectors to
facilitate A-B switching tend to make
comparison between very high quality
amplifiers difficult.
6. The sound quality can never be better than
the weakest stage. If an amplifier is of such a
quality that'a simple emitter follower creates
noticeable distortion * then that must be
replaced by a stage comparable with the rest
of the amplifier even if nine transistors have
to be used.
7. The input capacitance to ground at the disc
input should be kept to an absolute
minimum. R.F. interference should be
avoided by a series inductance and any high
frequency response rise corrected by a lower
input resistance. The purpose of the lower
resistance is to avoid resonance which will
impair the quality of sound produced by the
cartridge. This point has been made by
leading hi-fi reviewers. *3
8. The sound quality of almost every
commercial amplifier can be improved
considerably at little extra cost.

To turn to transient distortion, I fail to see
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how the term ‘“transient intermodulation
distortion” can mean anything in the English
language. To my understanding it is a
description of a form of distortion to a
transient waveform (musical signal) which
occurs in passing through a circuit though
that circuit introduces very little harmonic or
intermodulation to a sine wave. Hence the
term “intermodulation” is meaningless and
confusing. No wonder that there is no one
who understands it and can describe it in
simple terms backed up by experimental
evidence. In musical terms, it may seem like
intermodulation between the sounds due-to
confused stereo images, but not in
engineering terms.®

Finally 1 feel that it is unfortunate that Mr
Vereker (June letters) finds it necessary tc
introduce a new term “loss of information”.
This is really the true meaning of the word
“distortion”.
Graham Nalty
Borrowash, Derby
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DOPPLER RADAR

I was most interested in the article on
Doppler radar by M. W. Hosking in the July
issue. I was immediately reminded of a very
simple set-up using mainly Government
surplus equipment which a colleague and I
put together whilst both employed at the
Royal Military College of Science, Shriven-
ham, somewhere in the period 1949/1950.

Separate small 12-inch paraboloids were
used for transmitting and receiving. A low
power 3cm klystron was used in the
transmitter. This was of the type commonly
used as a local oscillator in radar equipment
of the period, as was also the crystal diode
used in the receiving assembly. The object of
the exercise was to demonstrate the princi-
ples of Doppler radar to young officers on
degree courses.

We were not anticipating a lot of success,
and time and equipment available were both
limited. However, we were encouraged by
most satisfactory noises from the loud-
speaker made by personnel and vehicles
passing in our beam. We were of course
aware that the Doppler output was a
function of the size and range of the
reflecting object. Imagine our surprise and
pleasure therefore when, on directing the
beam down the cricket pitch, some 150m
distant, the flight of the ball towards the
batsman produced most satisfactory squeals!
It was not long after this that we added a
simple frequency counter which also
displayed the instantaneous velocity of the
ball on a large meter. All arguments as to the
fastest bowlers were subsequently scientific-
ally settled! No doubt in these more
enlightened days we would have fitted a
digital counter with a stored maximum
velocity read-out!

As may be imagined this proved for some
time a most popular demonstration. It would
be most interesting to hear from any young
officers of that day who remember these
events at Shrivenham.

K. J. Neighbour
Christchurch, Dorset

INTEGRATED CIRCUIT
OF THE 1920s

Accompanying this letter is a photograph of
a valve, type 3NF, believed to have been
manufactured by the German company
Loewe in the 1920s. In my experience this is
the earliest attempt at integration for it
contains in one envelope three separate
triode valves and all RC coupling compon-
ents for a simple wireless receiver. The only
external components required are the aerial
tuning circuit, loudspeaker and power
supplies. The circuit diagram and operating
data are given on the only part of the
original carton which remains.

Each resistor and capacitor is separately
encapsulated in glass, presumably to
preserve the vacuum against outgassing of
these components, and the circuit provides
an object lesson in economy of components
to enable the valve to be mounted on its
6-pin base. The base has sliding contacts
(not plug in) and uses a bayonet fitting base
with three staggered locating dowels.

I am indebted to a colleague, Mr R. F.
Wright, for the opportunity to examine this
valve and several other collectors’
pieces which he retrieved while clearing his
family home in Australia. I retained it for
long enough to find that it is still in working
order and gives good loudspeaker reception
on local stations on about 6ft of wire as an
aerial, giving 400mV r.f. at the first grid. In
operation the valve is quite isolated
acoustically from the loudspeaker to prevent
microphonic oscillation.

I would be very interested if any of your
readers could provide any historical infor-
mation on this device or on the Loewe
company, which is unknown to me.

T. R. Thompson

Dungeness ‘B’ Nuclear Power Station
Romney Marsh

Kent

Editor's note: The firm Loewe Opta of Berlin,
maker of radio and television sets, is of
course well known in Germany.
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HOTEL RADIO

If one makes use of the switchable radio
installations which are provided in the
bedrooms of modern hotels, the result is
almost invariably disappointing. They are
seldom in full working order. Typical faults
are:

@ Mis-tuning of all or some channels, with
subsequent distortion and even, in areas of
low signal strength, ignition interference; or
some channels wholly missing.

@ Faults in the amplifier and distribution
network, resulting again in distortion and
large variations in power level at the
loudspeaker.

@ Noisy switches (usually press-button) and
volume controls.

These faults are found all over the world. I
recall two satisfactory switched systems: one
in West Germany where the audio signals are
fed via a rotary switch to a valve amplifier
and a modern push-button system in East
Germany. The best all-round solution is
found in many hotels in the USA — a simple
continuously tunable f.m. receiver, firmly
screwed to the wall. Why do European
hoteliers not follow this practice?

John Want
Pinner
Middlesex

TRAINING IN A
DEVELOPING COUNTRY

I am writing to you on behalf of the
International Voluntary Service in the
Seychelles. We are part of the British
Volunteer Programme, which is a voluntary
organisation with a view to training techni-
cians etc. in the developing countries. At
present the college in which I am teaching
has a City and Guilds of London 235A and
235B electricians course, and we are trying to
start a basic electronics course, which is (in
the electrical industry) a vital part of
training.

The islands. I should explain, have just
received independence, and of course have a
limited budget, therefore we have problems
in supplying texts for our students and
component parts for building circuits. I
would add that a lot of British technology is
exported to the islands but only a limited
training is available. Part of the plan is to
expand on this training, so I would like to
appeal to you and your readers to help in as
many ways as possible. One very practical
way would be with back issues of your
magazines which I feel would be a tremen-
dous help in the work. Also old or used
textbooks would certainly be gratefully
received, and, of course, what we call “'junk,”
old p.c.bs, resistors, diodes, transistors (not
too old), capacitors etc. The studentsare hard
working and would be grateful for any help
in developing the skills of our industry. My
colleagues and I feel that the possibilities
are excellent. The British people have given
political independence to the Seychellois; we
can give them economic independence by
giving as generously as possible the technical
training that they need.

Gordon Catto

Seychelles Technical School
P.O. Box 48

Victoria

Mahe, Seychelles
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Audible amplifier distortion
IS not a mystery

Some things are believed because people feel as if they must be true, and in such cases an
immense weight of evidence is necessary to dispel the belief.

by Peter J. Baxandall, B.Sc.(Eng.), F.I.E.E., F.I.E.R.E.

There is a very widely held belief that all
amplifiers sound different, and that the
reasons for this are so subtle and
mysterious that no-one has yet properly
understood them. I do not agree with
these views, and confidently maintain
that all first-class, competently design-
ed, amplifiers, tested under completely
fair and carefully-controlled conditions,
including the avoidance of overloading,
sound absolutely indistinguishable on
normal programme material no matter
how refined the listening tests, or the
listeners, may be; and that when an
inferior amplifier is compared with a
very good one and a subjective quality
difference is genuinely and reliably
established, it is always possible, by
straightforward scientific investigation,
to find a rational explanation for this
difference.

Subjective reactions

When people claim to have detected a

difference in the sound of two

amplifiers, the true explanation for this
may be any of the following:

—the amplifiers actually did produce
different audible distortions,

—there was a slight difference,
probably unsuspected, in the test
conditions,

—psychological factors were exerting
an influence. )

It is possible to be quite misled by
some small physical effect, thought to
be of no consequence at the time. I well
remember a particular case some years
ago when a friend claimed to be able to
detect by ear the difference between a
good valve amplifier and a good
transistor amplifier. He invited me to his
house and had a changeover switch
which I was asked to operate, not
knowing which position was which. 1
soon found I could indeed detect a slight
difference, one position seeming just a
little smoother and less “grainy” than
the other. I supposed this to be the valve
position, which was correct, and we
were both pretty well convinced we
were hearing a trace of crossover
distortion. It then occurred to me to
wonder just how accurately the
volumes had been set to equality in the

two positions, and the outcome of this
was that we found that a reduction of
not more than about 1dB in the volume
from the transistor amplifier made it ab-
solutely impossible for either of us to tell
which amplifier was operating! More
recently it was found that by choosing
the moment of switchover in relation to
the musical phrasing, to coincide with a
change in sonority, one could produce
the reaction that either one or the other
of two systems was the better. This sort
of thing can, of course, happen
spontaneously, without anyone being
aware of it. Another possible cause of
deception is a trace of hum in one
system but not in the other, due to
insufficient care over earthing arrange-
ments in the test set-up — this hum can
get misinterpreted as a degradation in
general quality.

With regard to psychological factors,

I think it should be openly recognised
that those of us claiming to have
“golden ears” in matters of sound
quality judgement can nevertheless be
very easily led astray in various ways.
For instance if, without being aware of
it, we have listened for a long period to
some equipment with, say, a 6dB dip in
the frequency response at 3kHz, but
otherwise of first-class performance,
removal of the dip is very likely to
produce the reaction, at least initially,
that the reproduction has become too
strident. However, if it was known to
the listeners beforehand that a dip had
been intentionally introduced, removal
of it is then more likely to produce the
reaction “Yes, now the violin tone is
more realistic” or something of the sort!
Such pre-conditioning and psychologi-
cal influences are quite strong, and
should be allowed for. Another psycho-
logical phenomenon, very significant I
think, is that few of us like to admit that
we “just cannot tell the slightest
difference” in the presence of others
who have professed to hear subtle
differences. So most people will succeed
in convincing themselves that they
really have managed to notice small
changes in sound quality. In properly
conducted subjective tests, however,
the participants should not know which
system they are listening to at any given
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time, and the number of switchovers,
some genuine and some not, should be
large enough for a proper statistical
interpretation of results to be made.
Guesswork, maybe unconscious, is then
largely prevented from influencing the
results.

An amusing illustration of some of
these psychological ideas arose on an
exhibition stand by a well-known firm,
who had arranged things so that visitors
could listen, at precisely the same
volume, to three of their amplifiers,
being invited to identify the most
expensive model. In fact it was found
that voting for “the best amplifier” was
about equally distributed between the
three, so that, naturally, about a third of
the visitors picked the right one. When
told they had been successful, the
almost universal reaction of these
individuals was one of pleasure at their
evident skill, whereas, of course, an
equally logical reaction would have
been to congratulate themselves on
their good luck!

The BBC Research Department is
well aware of the dangers of reaching
quite wrong conclusions from subjec-
tive tests. Very careful precautions
are taken to eliminate as many
psychological and physical disturbing
factors as possible, and even to derive,
where appropriate, a quantitative
estimate of the reliability of the results®.
It is very evident that in many other
places such precautions are not
properly taken.

Recording systems

and amplifiers

Unlike amplifiers, conventional tape
and disc recorders, even those of the
highest professional grade, have dis-
tortion levels and signal-to-noise ratio
which are only just about good enough
subjectively. A very instructive experi-
ment is to record the same mono
programme source on both tracks of a
good stereo tape recorder, with a level
difference of, say, 10dB. The replay
gains are then adjusted to give outputs
of equal magnitudes, and these are
subtracted one from the other to give,
ideally, nothing but noise and distor-
tion. The distortion is mainly that of the
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more heavily recorded track, whereas
the noise is mainly that of the weaker
track. (In practice a little hf., and
possibly Lf., phase correction may be
necessary to get fully satisfactory
programme cancellation.) With gains
set to give normal listening volume
when only one track is reproduced, the
distortion heard with both tracks
operating is quite horrible and is loud
enough to be very easily audible all over
the room even in conditions of
moderately high ambient noise level.
This gritty, blasting, distortion is only
somewhere about 40dB below the
uncancelled programme level during
loud passages, yet it is virtually

unnoticeable when accompanied by the

music. Tests with tone input show that
the distortion is mainly third-harmonic,
the percentage distortion being propor-
tional to the square of the output
voltage and reaching about 2% at peak
recording level. The distortion is fairly
independent of frequency over most of
the audio band. Thus a first-class
professional tape recorder gives distor-
tion of about the same magnitude and
character as a push-pull class A
amplifier having a distortion figure of
about 2%, assuming this also to be
reasonably frequency-independent.

Experiments I have done with class A
push-pull amplifier circuits, involving
balancing out the programme and
listening to the distortion by itself, do
indeed show that it sounds much the
same as that produced by a good tape
recorder, and that 1 or 2% distortion is
low enough for results of the highest
quality, provided the amplifier perform-
ance is clean enough in all other
respects.

Similar experiments with class B
push-pull circuits, adjusted to give
considerable crossover distortion,
show, not surprisingly, that the
distortion is rougher and more unplea-
sant sounding, and tends to be nearly as
loud during fairly quiet parts of the
programme as during the loud parts - it
appears as an almost continuous
background fuzz. For absolutely
first-class quality, distortion of this type
must be reduced to much less than 1% at
all output levels and over most of the
audio spectrum. This topic will be
considered in greater detail later on.

In recording systems, unless very
refined and expensive digital techniques
are used, there is always the need for a
careful compromise between sig-
nal-to-noise ratio and distortion.
Compandor systems, of which ‘dbx’ is
the latest, and very welcome, develop-
ment*®, can achieve an impressive
improvement in subjective sig-
nal-to-noise ratio, together with some
reduction in peak distortion level, but
they do not actually affect very greatly
the signal-to-noise ratio existing during
loud passages. Thus reliance is still
being placed on the masking effect®’,
whereby unwanted sounds, which
would be very easily audible on their
own, become virtually inaudible when

accompanied by the wanted program-
me.

With amplifiers, on the other hand, it
is comparatively easy to reduce the
audible distortion and internally-gene-
rated noise to far lower levels than in
any normal recording system, and this
is what is done in equipment of the
highest grade. Provided such amplifiers
are tested under sufficiently carefully
controlled and fair conditions, are free
from faults such as hum and r.f.
interference susceptibility, have insig-
nificant differences in frequency res-
ponse, and are not overloaded, the quite
inevitable result is that one amplifier is
absolutely indistinguishable from ano-
ther, on normal programme material, no
matter how “golden” may be the ears
involved.

Quad have shown®® that, with their
transistor power amplifiers, if the
amplifier distortion, including hum and
noise, is reproduced by itself at its
normal level, without the music, the
result is total silence under ordinary
listening conditions. This is enormously
better than the result obtained when a
somewhat similar test, as des-
cribed above, is done on a
high - grade professional recorder.
But, to me, the most amazing thing
is that Peter Walker tells me that
few of the people who have witnessed
this experiment seem able to appreciate
its true significance, which is, quite
inescapably, that such amplifiers are
subjectively perfect with a large margin
to spare and give an audible perform-
ance which can never be improved
upon. Quad do not maintain, however,
that theirs are the only amplifiers about
which this may truly be said. Of course
if, during the above experiment, such
amplifiers are allowed to overload, even
momentarily, the silence is broken and
the distortion fairly cracks forth. But
amplifiers should not be allowed to
overload, and if they do, the only proper

solutions are to turn the volume down °

or employ more powerful amplifiers.

A few people have raised the
objection to the above experiment that
though the distortion may be inaudible
on its own, the ear and brain are
exceedingly complex and subtle, and
the effect of the distortion might
conceivably be perceived when it is
accompanied by the music. This,
however, is quite contrary to what is
found to happen in the tape-recorder
experiment referred to earlier, where
the distortion is easily heard on its own
but is very well masked when accom-
panied by the music. Experiments I
have done involving crossover distor-
tion show that it too is fortunately
subject to a considerable degree of
masking in the presence of the
associated programme.

A diagnostic tool

The technique employed by Quad®® for
listening to amplifier distortion by itself,
on programme input, provides a very
useful tool for assessing the subjective
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goodness of amplifiers in a quantitative
manner and for establishing criteria
that should be met if an amplifier is to be
totally free from audible distortion. The
technique can obviously be implement-
ed in various detailed ways, and Fig. 1
shows one arrangement which is
suitable when the amplifier under test is
of the phase-inverting type. When, as is
more usual, there is no phase-inversion,
a very low-distortion phase inverter
must be introduced into the circuit in
one of several possible places.

For setting the circuit up, it isfound in
practice that an audio noise source is
more suitable than normal programme
input, since all frequencies are present
all the time. Thus S, and S, are both
closed, and P, plus the several
adjustments in the frequency-response
and phase-balancing network are
adjusted for minimum output from the
monitoring system. The potentiometer
P, should initially be set to a low
resistance value, the value being raised
as the balance condition is made more
and more nearly perfect. Potentiometer
P, should finally be set so that, with S,
or S, opened, the voltage fed to the
monitor system loudspeaker is the same
as that fed to the load circuit of the
amplifier under test. With both switches
again closed, the distortion alone will
then be reproduced by the monitoring
system loudspeaker at its proper level.
Having thus got the circuit correctly set
up — a rather tedious operation because
of the number of adjustments involved
— a little thought will show that a
variety of interesting and very informa-
tive tests may then readily be done,
such as:
® The gain of the monitoring system
may be increased until the distortion
does become audible by itself, thus
obtaining a measure of the margin by
which it was previously inaudible.

@ The effect on the audible distortion of
loading the amplifier under test with
loudspeakers and/or dummy loads
having various different impedance
characteristics may be investigated.
(When a loudspeaker load is used, it is
necessary, of course, to prevent the
sound from this loudspeaker from
reaching the person listening to the
distortion on the monitoring system
loudspeaker. Rather than use well-se-
parated rooms and very long leads, a
more convenient procedure is to tape
record the distortion and listen to it
later on.)

@® The two loudspeakers of Fig. 1 may
be placed next to each other, P, then
being adjusted to determine by how
much the distortion may be increased
above its “natural” level before a
just-detectable degradation in music
quality begins to become evident.

@ With S, only closed, and then S, only
closed, P, being set for a suitable
listening volume from the monitor-
ing-system loudspeaker, reproduction
via the amplifier under test may be
compared with that via the passive
network. With a first-rate amplifier,
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absolutely no difference whatsoever
should be detectable on any kind of
music programme input, provided that
no overloading of the amplifier under
test is allowed to occur. The test may be
extended to assessing the degree of
unpleasantness of various degrees of
overloading, with and without protecti-
ve circuits in operation, etc.

@® When two amplifiers are found to
sound genuinely different in ordinary
subjective tests, they may then be
tested in a circuit of the Fig. 1 type to see
whether the distortion is audible when
reproduced by itself. It may be found
that the distortion is of an overloading
type, though perhaps happening at a
lower output level than the expected
clipping level because of the operation
of protective circuitry within the
amplifier — or it may be that the
amplifier has been badly designed with
regard to its slew-rate capability. Such
possibilities may then be looked into in

detail. On the other hand, if both
amplifiers give inaudible, or very
unobtrusive, distortion, it is worth

testing one amplifier in the Fig. 1 circuit
with the frequency-response and
phase-balancing values adopted for the
other amplifier in place. Then, if there is
a noticeable difference in quality when
only S; or only S, is closed, the
mid-frequency gains having been set to
precise equality, it is likely to be because
of the slightly different frequency
responses — in particular, the response
below the audio spectrum may be
important in influencing the amount of
rumble or other sub-audio-frequency
signal reaching the loudspeaker, where
it may cause large cone movements and
thereby affect the loudspeaker distor-
tion.

@ By using an oscilloscope with the Fig.
1 set-up, much can be learnt about the
relationship between the type of
distortion waveform observed and the
corresponding subjective nature of the
distortion. The system also has the
great virtue, when used with tone input,

Fig. 1. The diagnostic set-up. A
modified frequency-response and
phase-balancing network may
sometimes be required.

that the true waveform of the amplifier
distortion is displayed, unaffected by
oscillator distortion or by slight
harmonic phase shifts contributed by
the notch filter that would normally
have to be used.

.The Fig. 1 type of arrangement can
also be made the basis for an accurate
and very satisfactory technique for
harmonic and intermodulation distor-
tion measurement, which has the
advantage of not demanding a high
degree of oscillator waveform purity.

Some conclusions
One of the conclusions to be drawn
from tests such as those just outlined is
that amplifiers do tend to differ
somewhat in the degree of unpleasant-
ness of the distortion they produce
when allowed to overload, but, apart
from this I feel sure that nobody who
has actually himself used these largely
subjective investigational techniques
could possibly continue to believe that
all amplifiers sound different or that the
subjectively perfect amplifier has yet to
be designed. This is why Quad have
been prepared to stake their reputation
and say without reservation that they
would be prepared to accept a challenge
to have their 303 or 405 amplifiers
compared effectively, using the Fig. 1
type of set-up, with what they have
called a “straight wire with gain”®,
Provided certain quite reasonable test
conditions are satisfied, their claim is
simply that no-one will genuinely be
able to detect the slightest difference in
sound quality on any programme input
derived from normal sources.

The unconvinced may well say “if
subjective perfection has already been
achieved, then why are amplifier
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manufacturers still devoting a lot of .
research and development effort to
making better amplifiers?”’. The cynical
reply might be “to produce even more
impressive-looking figures for reviews””!
But in fact the enlightened designer is
probably spending most of his time
struggling with far more difficult
problems, such as how to achieve
greater reliability, how to simplify the
design and hence reduce the manufac-
turing costs, how to eliminate the need
for preset adjustments, how to increase
the maximum available output, how to
improve the ability of the amplifier to
cope with a wider range of load
impedances, how to eliminate
“switch-on plonks” etc. None of these
problems directly involves the concept
of subjective listening quality.

It is when problems such as those just

‘mentioned are considered that the true

nature of the enormous advances made
in audio-amplifier technology becomes
evident. In 1938, a British 14-watt
high-quality amplifier sold for about
£19, yielding a figure of 0.74 watt per £1.
A recent 200-watt stereo amplifier, of
smaller size and weight, sells at £115 and
gives 1.7 watts per £1. Allowing for
inflation, it is clear that the true cost per
watt using modern solid-state techni-
ques is down by a factor of the order of
ten on what could be achieved in the
valve era®. This is undoubtedly a great
engineering achievement.

As a designer of audio amplifiers and
other equipment, of which some is
currently in use in BBC studios and
elsewhere, I must have spent many

thousands of hours inventing, thinking

about and experimenting with audio
amplifier circuits, but I cannot recollect
ever having carried out subjective
quality-assessment tests as a direct part
of the design and development process.
Subjective tests have been done
separately from the design work and for
the purpose of helping to establish
criteria which need to be satisfied by the
equipment designed.
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Without knowledge of such subjecti-
vely-derived criteria, it is natural to
“play for safety” and make the
performance far better than it actually
needs to be. This is particularly the case
with preamplifier or control-unit
design, where the non-linearity distor-
tion is wusually of the simple

smooth-curvature type, which does not’

need to be reduced anything like as far
as it is possible to reduce it in order to
become quite inaudible. To elaborate
the design, with consequent increase in
cost, to the point where the distortion is,
say, a hundred times, or more, below the
subjective detection limit — which it is
quite possible to do — is surely not in
the true interests of the customer.
Needless to say, very great care indeed
must nevertheless be taken with things
that really do matter, such as leaving
sufficient “headroom” to accommodate
all pickup sensitivities?, achieving very
low hum and interference susceptibility,
etc.

Once the designer has freed himself
from various quite irrational and
unfounded beliefs, e.g. that there is an
inherent subtle difference between
valve and transistor sound, that
transformers always produce detect-
able subjective distortion, that class B
amplifiers can never sound quite as
clean as class A ones, that feedback
should only be used in small amounts,
etc., he can then proceed in a proper
scientific manner to develop designs of
.good economy and reliability, and
immaculate subjective performance.
He will appreciate that there are
countless ways of designing equally
good-sounding amplifiers, and concen-
trate his efforts largely on seeking the
optimum engineering solution.

Amplifier reviews

The belief that all amplifiers sound
different seems to be even more deeply
rooted with the popular hi-fi press and
their reviewing teams than it is with
designers. I feel that a great disservice is
being done both to the buying public
and to some manufacturers by reports
on amplifiers and control units of the
type which have appeared, for example,
in “Hi Fi for Pleasure™"12. The
reviewers claim to have been able to
detect by ear specific deficiencies in
virtually all units submitted to them,
including differences between ‘“cancel”
and “tone controls flat” in all cases
where such a comparison was possible.
But ones incredulity is surely stretched
beyond the limit when one finds a
well-known control unit, widely adopt-
ed by discriminating professional users,
described as having a mid-range that is
forward yet lacking in detail, with some
compression of peaks and an unstable
image, and a top end performance that
is thin and rounded off, but with a
splashy character imparted on cymbals,
and similar explosive sounds, the
overall performance being summarized
as dull, with a great loss of presence and

ambience and ‘“seeming to make the

music sound amateur’! Enquiries,

revealed that the unit in question was
subsequently retested by the manufac-
turers and found to be in perfect order.
When descriptions such as the above,
which could only properly apply to
equipment with quite gross faults, are
used in relation to items known to be
first-rate, it is clear that either
something was wrong with the test
set-up or that the reviewers — not to
question their sincerity — had fallen
prey to their own imaginations. :

Since the belief that all amplifiers
sound different has become so widely
accepted, it is natural for people to want
to find technical explanations for it.
Since little correlation with perform-
ance as ordinarily measured can be
found, the notion has built up that
something extremely subtle and elusive
is involved. To explain these supposed
subtleties, those with more imagination
than scientific understanding proceed
to evolve a series of wilder and yet
wilder pseudo-scientific hypotheses.

New jargon is created — “musicality”,

“loss of information”, etc. An article of
French origin which has recently
appeared in Hi-Fi News' - accom-
panied, however, by an expression of
editorial neutrality and non-commit-
ment — says the quality of copper used
in loudspeaker leads influences the
quality of the information transmission,
the best wires having a purity as high as
99.99995%. The alternating magnetic
field generated by a loudspeaker cable is
said to represent a significant loss of
information. Even in the wiring of
electric-bell circuits, the use of Litz wire
is claimed to give ‘“tintinabular

superiority”. How silly can we get? All

this sort of thing, which seems to be
encouraged by some of the hi-fi

magazines, for whom it no doubt’

provides easy material for filling their
pages, is surely not good for the future

of the audio industry, being liable to.
bring it to a state of disrepute with

intelligent people.

Admittedly the subtleties and diffi-
culties of many aspects of good sound
reproduction are enormous, but it
seems a pity that an atmosphere of quite
irrational mysticism should be encou-
raged to invade even those parts of the
field where things are properly under-
stood and quite straightforward.

Finally, lest some readers may feel
that the views here expressed are
representative only of an engineering
outlook, it may, perhaps, be relevant to
add that I have a passionate interest in:
music, that I frequently go to concerts,
do a good deal of recording of live
music, and that much music making,
some professional, goes on in my
household.

The next article will discuss some
detailed technical matters relating to
amplifier design.
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Harqld W. Barnard

Many people in the electronics industry will
be saddened to hear of the death of Harold W.
Barnard, editor of Wireless World from 1965
to 1973. Although he held this post for only
eight years he had in fact given a lifetime of
devoted service to the journal. Starting in
1925 as an assistant to the production
manager, he transferred in 1936 to the news
side of the (then weekly) journal to become
what was known as a “leg-man” — getting
news the hard way without the assistance of
today’s information services and publicity
organizations — and eventually took
complete charge of the news section. During
the 1939-45 war he was a member of a small
team that kept the journal going under
extremely difficult conditions. In 1959 he was
appointed assistant editor, a fitting tribute to
his journalistic abilities.

When he retired in 1973 we wrote this of
him: “Kindness, courtesy and dedication are
three qualities not very much in evidence in
the modern industrial scene. They are the
three qualities which one would most likely
pick if one were asked to characterize in a
few words the retiring Editor of Wireless
World, Harold W. Barnard. Readers may
wonder what such things have to do with
technical journalism: they don’t seem to be
relevant to the business of turning out good
articles and news on radio and electronics.
But technical journalism, like many other
professional and industrial activities, runs on
the fuel of human contacts. What is printed
in each issue is the final result of much
talking, listening, letter writing, discussion,
argument, persuasion, joking, threatening,
criticizing, and praising. All these are
necessary functions, but it is the personal
qualities an editor brings to exercising them
that makes all the difference. [t would not be
fanciful to ctaim that kindness, courtesy and
dedication have been significant factors in
the making of Wireless World during the
eight years of Harold Barnard’s editorship.”
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QUAD-Quarter ofacentury
of amp!if ier development

4 TheAcoustical
= Manufacturing Co. Ltd.
have been designing and
producing amplifiers
¥ since 1936 but it was not
until 1951 that the
Q.U.AD. 1 wasintroduced,
the forerunner of the Quad series
of Amplifiers which have earned an
unrivalled reputation for originality of design,
excellence of performance and reliability in the
ensuing twenty-five years.

The introduction of the Quad 405 currentdumping
amplifier represents yet another contribution to the
science of sound reproduction.

Current dumping successfully overcomes many of the
problems associated with high power amplifiers,
crossover, thermal tracking and matching of
components, added to which the complete absence of
adjustments or alignment requirements, ensures that
performance will be consistently maintained.

For further details on current dumping and other Quad
products write to Dept. WW

The Acousticzé:l Manufacturing Co. Ltd. | Design Council
Huntingdon., Cambs., PE187D8B
Telephone: (0480) 62661 L

for the closest approachtothe original sound
for twenty-five years.

QUAD rs a Registered Trade Mark
WW — 093 FOR FURTHER DETAILS
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Microwave voice link — 2

10GHz unit uses Gunn oscillator

by M. W. Hosking, M.Sc., M.I.E.E., British Aircraft Corporation

This low-power communication link
uses a similar type of receiver to thatin
the domestic intruder alarm circuit
described in the July and August
issues. This article completes con-
structional details of a 10GHz pulse-
modulated voice link, including
waveguide and horn antenna and a
simple calibration procedure.

The receiver is in two parts: a
microwave detector as the front end,

followed by a combined filter and.

amplifier circuit. The detector is a
Schottky-barrier diode in a wave-
guide assembly similar to the transmit-
ter. The operation of this and other
types of microwave diode were
described in Realm of Microwaves, part
5, August 1973 issue. For use as a
straightforward video detector, as
opposed to a mixer, it is necessary to
provide a small, forward d.c. bias of
about 40pA to start efficient rectifica-
tion. With this applied, the output
impedance of the diode is about 800
ohm.

The rectified output from the detec-
tor, which consists of the 50kHz posi-
tion-modulated pulse train is fed direct-
ly into the filter/amplifier circuit of Fig.
11. To keep the noise level to a
minimum, the first section up to the
base of Tr, is a low pass filter which
starts to roll-off at 50kHz. Transistor Tr,
has a fairly low noise figure of about
4dB and, together with IC,, gives a stage
voltage gain of about 1000.

The first stages of the inverting and

Fig. 10. Complete modulator and transmitter packaged in a standard die-cast box
showing the general interconnections, as described in the October issue.

non-inverting inputs to the op-amp are
bypassed, Fig. 11. These stages impose a
relatively slow response on the ampli-

‘fier and the present circuit provides a

£

| e |
i

Fig. 9. Component
and track layout for

circuit board. (Extra
component spaces
were originally for
the intruder

‘detector circuitry.)

www americanradiohistorv com

the receiver printed

cheap means of obtaining both fast
response and high gain. The normally
low noise figure is maintained with Tr,..

In similar fashion, the second stage
can also provide a voltage amplification
of up to 1000, but this can be varied with
Ry In practice, amplification of a few
hundred only has been possible before
the onset of self-oscillation. As men-
tioned earlier, no high power stage is
provided, the output from IC, going
directly to a pair of high-impedance
(4kQ) headphones. Current drain is
quite low at about 5SmA per rail and thus
the receiver can be operated quite
conveniently from a pair of PP3 dry
batteries.

Receiver construction

The microwave detector is mounted
in a waveguide circuit constructed in
the same manner and to the same
dimensions as the transmitter. Posi-
tioning is not quite so critical as with
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Detector

Fig. 11. Receiver/demodulator consists
of a two-stage amplifier with two
low-pass filtering sections. Output can
be fed directly to high-impedance
headphones or to an audio power
amplifier for loudspeaker reception.
Resistors are %-watt, 5% types, capaci-
tors 10% tolerance, except electrolytics.

the Gunn device and, as shown in Fig.
12, the tuning screw has been omitted. If
you wish to experiment for optimum
performance you can include this and
also vary the position of the short
circuit. -

Remove the collet from the diode,
taking care not to exert too much
torque on the ceramic-to-metal joints,
and solder a lead to the base, then insert
the collet through the waveguide wall
and bond into position with a bead of
Araldite. It is important that a good
electrical contact is maintained
between the collet and the guide, so
take care to ensure that no adhesive
seeps between the two. In similar
fashion to the transmitter, r.f. shielding
is provided at the other end of the diode
by forming a bypass capacitor from a
layer of foil and adhesive tape. Ensure
that the foil does not short out the diode

g\é\/\, QO +9V
19
10
e V
0
+
Cig 717_0
47p
10V
Rar Rap
100 1000 MM
Cis Cis g
Hi Z
220n 10n headphones
Rzo
10
—AAA QO -9V

To .
o + rail

2
L
# (_x’/ 6-4mm. dia.
B 0 hole for collet
d ovVes
| Araldite Soldered

bead contact

Fig. 12. Final assembly details of the
microwave detector in a similar cavity
to the transmitter. Metal foil, insulated
from the guide, acts as microwave
choke and helps screen the diode from
external interference.

Fig. 13. General layout of the receiver
system in standard die-cast box show-
ing internal lid-mounted batteries.

e e SRR
| =
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directly to the mount. The detector
diode junction is easily damaged by
voltage spikes, so it should not be
touched with the soldering iron. For-
ward biasing with a multimeter when
checking resistance will probably burn
it out.

A printed circuit board has been
produced for the main receiver and the
component layout is shown in Fig. 9.
All parts of the receiver system have
again been designed to fit into a
4% X 3% x 2in (150X 120 X50mm) die-
cast box, the complete assembly being
shown in Fig. 13. Additional mounting
details are given in Fig. 14.

Antenna

Open-ended X-band waveguide, such
as used for the transmitter and detector,
has an acceptable impedance match
when radiating into free space and a
gain of about 4.5dB. However, the
receiver signal-to-noise ratio can be
greatly increased by using more direc-
tive antennas. The prototype used two
pyramidal horns with a design aim of
20dB gain; measurement showed that
19.3dB had been achieved. The proto-
type horn was constructed from 0.013in
(0.3mm) thick aluminium sheet, but this
is not critical and may be varied up to
the limits of easy fabrication. Fig. 15(a)
presents the folded-out dimensions of
the horn and Fig. 15(b) shows the final
assembly. Flange size and circular hole
positions are as given in Fig. 4(d) but the
rectangular hole is slightly smaller, as
indicated. '

Hold a rigid straight-edge along the
fold lines of the horn and carefully bend
the aluminium into shape, trying to
achieve as sharp and even a corner as
possible. With the mating edges held
together, run a bead of Araldite down
the join, first ensuring that the metal is
clean, dry and free from fingerprints.
Bond the flange in place and heat-cure
the adhesive. It is worth taking trouble
to ensure that the narrow end of the
horn matches exactly the rectangular
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Dimensions in mm.

35 dia.

Clip . N
fixing hole Swnch1 . 29 )
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BATTERY CLIP
(2 oft)
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Central hole
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€dd |
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~} ove wire link
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Fig. 14. Hole positions on the receiver .
; g | 127 | A A :
box, together with battery mounting / | HORN - thin alumintum sheet

details. Dimensions in mm.

Fig. 15. Antennas are constructed from
thin (0.3mm) aluminium sheet bent to
the dimensions shown and give gain of
about 19dB.

waveguide. Any overlap will have the Araldite bead
properties of an inductance or capaci-
tance, depending on which plane it’s in
and will affect the resonant frequency
of the transmitter.

Frequency calibration

The Home Office transmission regu-
lations require that a speech link with
this particular modulation be operated
within the frequency band 10.050 to
10.450GHz. Few readers will possess or
have access to microwave frequency-
measuring equipment and so the fol-
lowing technique is suggested.

When electromagnetic radiation is
reflected from an object, the incident
and reflected waves will combine with a (a) (b)
phase difference dependant on the
reactance of the object. This sets up a
standing wave pattern having sharp
nulls and smooth peaks, repeating every
half-wavelength. Thus, a measurement
of the standing wave pattern will yield
the frequency. As indicated schemati- N
cally in Fig. 16, place the transmitter
and receiver side by side about 6in
(15cm) apart and at least 6ft (1.8m) from

the reflecting object. A convenient
arrangement is to support the horns on '
a box on the floor of a room and pin a : ' 4

Reflector

Transmitter

Clamping circuit

sheet of aluminium foil onto the wall. A" ’SC"‘I

constant amplitude signal is required 7 g
for the test and this can be obtained by [j//\l"

connecting the input to the diode

Standing

Receiver : ! h wave pattern
Fig. 16. Experimental arrangement for [ | ! (not to scale)
measuring transmitter frequency by the : | :
free-space standing wave pattern pro- : t<———>: ]
duced by reflecting screen. | ' >\o/2 :
I
3 !
continued on page 92 ' 1-8m (min) ;:
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Logic design — 9

More shift registers — ring counters and maximum-length
sequence generators

by B. Holdsworth” and D. Zissost

*Chelsea College, University of London {Dept. of Computing Science, University of Calgary, Canada

The simplest type of shift register
counter is the ring counter where
feedback is provided from the last stage’ A
and feeds the inputs of the first stage as —_————

shown in Fig. 8(a). In this circuit there
are ten stages: it can be used as a
decimal ring counter, since the number \
of stages is equal to the number of P

counter states. The information con- A Je —_———
tained in each stage is shifted to the
next stage on the receipt of a clock pulse >l Kk o

and the counter circulates a 1 which is | A L ¢y
initially preset in the first stage, all 1 y
other stages being simultaneously Preset
cleared to 0. The counting sequence of ———
the register is shown in Fig. 8(b).

The circuit of Fig. 8(a) can be
modified so that it becomes self-starting
as shown_in Fig. 8(c). The input J, =
ABCDEFGHTI and this can only be a 1
providingA=B=C=D=E=F=G
= H =1 = 0. Clearly if any section of
the counter except the last one contains
al,J, = 0, and the counter will now
enter the required sequence within a
maximum of ten clock pulses. _

The ten outputs of this counter can be
used directly to drive a decimal display
without the need of decoding networks
or alternatively it can be used to enable
"a group of circuits sequentially, as the 1
moves through the various stages of the
shift register. The number of stages
required in the latter case will be equal
to the number of circuits that have to be
enabled.

An obvious advantage of the decimal . ’
ring counter is its simplicity and since it Fig 8(b)
requires no feedback logic or decoding
circuits it uses fewer components. It
does, though, have the disadvantage of
not having a binary readout, and its
counting sequence is radically changed
if circuit misoperation occurs, as for o
example when a section other than that >Ja ) >J8

containing the counting 1 is, due to
'F’D@ o KA KB OCOoeIC KL

Fig. 8. A basic ring counter (a) and the
counting sequence for a decimal type. Clock
The two gates in (c) facilitate self
starting and the circuit in (d) detects
the presence of superfluous ‘I’ states
caused by malfunctions. The lack of a
1’ in any shage is detected by the circuit Fig 8(c)
at (e).

Y

A 4

“ec) T T

Clock

Fig 8(a)

—— — )

>

Clock pulse

@mwmmbwl\)—‘-o
- OO0 0O O0OO0OO0OO0OO0Oo|r
O - 000000 O0O0 |H
OO0 - 000000 O0|I
OO0 O0O-00000O0|®
OO 00 -=000O0O0|m
OO0 OO0 0 ->0000|m
O 000 O0OO0O~-0O0O0|0o
O OO0 OO0 =00 |0
O 0O 000000 =0 |
OO0 00000 O0OO0 -

\ A

il
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j E fo= A+B+C

/
| Pr A ~ B - C
>0, s >Uc
g A ~ B _ c
—>‘>c Kg Ke ¢, mKe o
Fig 8(d)
\
Pr A - B o
R > g B
= x s >
Preset
Clock
.
Fig 8(e)

f1=(A+B)C

some circuit fault also set to 1, or
alternatively when the counting 1 is
accidentally set to 0. However, it is not
difficult to introduce simple logical
networks which detect the presence of
additional 1's. A three-stage ring
counter having this facility is shown in
Fig. 8(d). Similarly, it is not difficult to
introduce a network which will indicate
whether all sections of the shift register
contain 0's. A circuit which will provide
this facility is shown in Fig. 8(e).

The function required for the
detection of additional 1's in the
three stage circuit is f, = (A+B)C, and
the function for indicating that all
stages of the same circuit contains 0’s is

fo=A+B+C.

Twisted ring or Johnson counter

As the name implies, the difference
between the twisted ring counter and
the ordinary ring counter is that the
feedback connexions are reversed and
in this case the complementary output
of the last stage is connected to the J
input of the first stage, whilst the
inverted form of this signal is fed to the
K input. If all the flip-flops are initially
preset to the same state, either 0 or 1,

.function

then the number of different states of

" the counter is equal to twice the number

of stages in the shift register. Hence a
decade counter can be constructed from
a five-stage shift register as illustrated
in Fig. 9(a). The counting sequence of
the circuit, assuming that initially all
the flip-flops are cleared to zero is given
in Fig. 9(b).

This is a ten-state sequence which
could have been selected from the
universal state diagram of a five-state
shift register. The feedback logic could
have been developed by first tabulating
the required value of the feedback
function in the column headed ‘f in the
table of Fig. 9(b) and then plotting this
in conjunction with the
unused states on a Karnaugh map as
shown in Fig. 9(c). Simplifying, using
the normal techniques, givesf = J, = f

For this circuit, decoding logic is
required to obtain a decimal count. This
logic is obtained from a five-variable
Karnaugh map on which the decimal
equivalent for each of the states in the
counting cycle has been marked as
shown in Fig. 9(d). The unmarked states
on this map represent the unused states.
The simplifying adjacencies for decimal
0 and 1 have also been marked on the

www americanradiohistorv com

map and if the reader cares to continue
the process of simplification he will find
that it is always possible to combine
seven unused states with each decimal
entry. o
There are also three other undesired -
and independent count sequences for
this counter. They are:
(1) S;—8S5—8,;—S23—S14—Se—
Sye—Sz—Ss—S;;—S,
(2) S4—Sy—89—Sg—S;3—Sz—
Sz2—S;2—Sz5—S13—S4
(3) S1o—S2—Si
If the counter should enter any one of
these sequences, due to circuit misope-
ration, it will remain in that sequence
unless arrangements are made to return
the counter to the required sequence.
This could be done by using the logic of
the unused states to clear all stages of
the counter and if required the same
logic could be used to raise an alarm and
stop the counter. It is left to the reader
to show that the Boolean function that
represents the unused statesis:
f. = ADE + ABC + ACD +
ABC + ADE + ACD )
If it is required to make the counter
self-starting it is only necessary to
choose ‘three adjacent states on the
Karnaugh map, such as Sg, S;4 and S),
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each of these states being from one of
the unwanted sequences. If the Boolean
function that represents these three
states, f = ABDE + ABCE, is'used to
clear the five stages of the counter then
within a maximum of ten clock pulses it
will return to the desired sequence.

The Johnson counter has an
even-numbered cycle length of 2n,
where n is the number of stages in the
register. However, with a suitable
modification of the feedback it is
possible to achieve an odd-numbered
cycle length of 2n—1. For example, if
the 00000 state is omitted the counting
cycle becomes that shown in the table
of Fig. 10(a) and the value of the new
feedback function required to produce
this sequence is tabulated in the column
headed f. Plotting this function in
conjunction with the unused states on
the Karnaugh map of Fig. 10(b) and
minimizing leads to the revised
feedback function f = D + E. Similarly,
if the 11111 state is omitted rather than
the 00000 state the revised feedback
function can be shown to be f = DE.

Shift registers with exclusive-OR
fedback

The four-stage shift register shown in
Fig. 11(a) has exclusive-OR feedback
from stages C and D such that the input
to the first stage J, = C @ D. To
determine the sequence of states for the
register it is assumed that initially the
shift register is in the state D = 0,
C=0,B =0and A =1 in which case
Js = 0D 0, and on receipt of the next
clock pulse the register enters the state
D=0, C=0, B=1 and A =0. The
complete sequence of states for the
register is shown in Fig. 11(b), the value
of the feedback function for each state
being tabulated in the column headed f.

In all there arefifteen states and this
is the maximum number of states a
four-state register can have, so this
sequence is termed the maximum
length sequence. The S, = 0000 state is
not included in the sequence since this
is a ‘lock-in’ state. If the register enters
this state J, = 06D 0 = 0, so that the
register is unable to leave this state
when the next and subsequent clock
pulses arrive. In general the maximum
length sequence for such a circuit is
given by the expression p_, = 2" — 1,
where n is.the number of stages in the
shift register.

Not all exclusive-OR connexions
result in a maximum length sequence.
The table in Fig. 12 gives the feedback
functions which will give the maximum
length sequence for values of n up to
and including n = 10.

Clearly the circuit shown in Fig. 11(a)
can be used as a binary sequence
generator, the output sequence being

taken directly from the output of one.

of the flip-flops in the register. In this
case the binary sequence appearing at
the output of flip-flop D s
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L JA JB ______ = JE
L—‘ >0 > K > K ——————
A of] B Ci & Ci
[ [
Ctock _
Clear L A
Fig 9(a)
Fig. 9. Twisted-ring decade counter (a) Clockpuise| E | D | C | B| A | f
and its counting sequence (b). Maps at - ololololo]1
(c) indicate the method of determining 0
the feedback function and at (d) the 1 0)yo | OO 1)1
logic to decode the counter states for 2 oO| 0| O} 1P
“decimal indication. e = 3 olol 11|11 |1
Decode logic for outputs 0-9 is AE, AB, p ol 1 . 1 1 1
BC, CD, DE, AE, AB, BC, CD, DE.
5 1 1 1 1 1 (0]
6 1 1 1 1 (0] 0
7 1 1 1 0 (0] (0]
8 1 1 (0] (0] 0|0
9 1 (0] O O 0|0
Fig 9(b)
cB cB
EDN_ o0 01 1 10 R o0 o1 M 10
00 I 1 d d dw 00 l 1 1 1 d
01 b d d d) 01 Ld d 1 dJ
1M d 1 d d d
10 d d d 10 d d d d
Fig 9(c) &
cB cB
== 00 01 11 10 EDN o0 o1 mn 10
. — .
00 ﬁ) 1 00 1 2 3
01 L I o1 4
1 8 6 7 11 5
10 9 10
A
Fig 9(d)
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E|D|C|B|A]|f
olo|o|o| |1
olofo| 1|11
olo| 1|1 |11
ol |||
1111 |1]o
1111 ]1]0]o0
11|11 ]o|o]o
111]|0|lo|o}oO
110|000
Fig 10(a)

cB
ED 00 o1 1 10
oo[d d d | g
01 Ld d d d

11 d

10 Fﬁ d | d
t

1%

Fig. 10. Counting sequence of an
odd-numbered cycle-length ring
counter and the determination of its
feedback function.

Fig. 11. Maximum-length four-stage
register with exclusive-OR feedback

(f=1Js =COD).

0-0-0-1-0-0-1-1-0-1-0-1-1-1-1.
Non-maximum length sequences can
be generated with the register shown in
Fig. 11(a) if some other exclusive-OR
function is used as the feedback. For
example, if the feedback function is
B~ D, one of the following sequences,
tabulated in Fig. 13, will be generated.
The sequence generated will depend
upon the initial state of the register.

Generation of long register sequen-
ces

For values of n greater than five it is
difficult to develop the de Bruijn
diagram and hence the problem of
designing a generator having more than
thirty-one states using this diagram
becomes quite complicated. A possible
method of approach is to start with a
maximum-length sequence generator
using exclusive-OR feedback and then,
if it is required, reduce the length of the
sequence with additional feedback. The
method will be described for a
four-stage shift register, but it can also
be used for shift registers having a
number of stages in excess of four.

It will be assumed that a maximum
length sequence generator having four
stages is in the state D=0, C=0, B=1
and A=1.

Hence:

g =
=1x204+1x2'+0x22+0x23
=3=S5,

If when the generator is in this state,
the feedback is a 0 then the next state of
the generator is D=0, C=1, B=1 and
A=0.

Then: .
S=0x2+1x2'+1x2+0x23
6 =

2
Se

AxXx2+Bx2'+Cx22+Dx2

cB
ED

O

oo O "

00

[o% [ —
Q

01

a a La

Q
Q

11

T 1

A f=D+E A
Fig 10(b) Fig 10(c)
(>
- JA > JB JC - JD
‘-1>>_. KA ) KB KC - KD

Clock

Fig 11(a)

(a)

Alternatively, if the feedback had been 1
then the next stage of the generator
would have been D=0, C=1, B=1 and
A=1.

Hence:
S=1x22+1%x2+1x2+0x28
=7=5,

Examination of the table for a
four-stage maximum length sequence
generator, given in Fig. 11(b), shows
that the feedback D@ C = 0 when in
the state S; and the next state is
therefore Sq. However, if the feedback is
modified so that it is 1 then the next
state is S,.

The state diagram for the maximum
length sequence generator having four
stages is shown in Fig. 14(a) and it can
be seen that by modifying the feedback
the states Sg, S5, S)p, S5 and S;; will be
omitted from the sequence thus
reducing its length from fifteen to ten
states.

The modified sequence for the
generator is shown in Fig. 14(b) and the
modified value of the feedback function
for state S; is encircled. The feedback
function in conjunction with the
unused states Sg, S5, Sy, S; and S, and
the ‘lock-in’ state S, are plotted on the
Karnaugh map and simplified in the
normal way as shown Fig. 14(c). This
gives a modified feedback function of:

f.=C@OD + ABD + ABD

The complexities of designing a
generator to produce a long binary
sequence without computing aids are
obviously formidable. However, a
computer programme has been deve-
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&
- =2 =2 2> 0 -0~ =2 00-=- 00O0]|0
O =2 =2 = -=>0-=0-=-=00-=00]|0
OO0 =» = = o0 -2 0= > 00-0|®

O 0O Q0 = - = =20- 0= ~=-"00--
- 000 ->=2>>0=202 200

Fig 11(b) (b)

loped for shift registers using exclus-

ive-OR feedback to give the maximum

length sequence, which gives the

following information:

— the present state of the generator,

— the next state of the generator,

— the jump state,

— the number of states excluded by the
jump,

— the length of the modified sequence.

The designer has merely to scan the

computer print-out to locate the length

of sequence required and all the other


www.americanradiohistory.com

76

Fig. 12. Feedback function for

n f n f maximum length sequences.
1 A 6 E®F Fig. 13. A different feedback function
2 ADB 7 F&G (f = B@D)resultsin
o B@C s lDOE®FOH non-maximum-length sequence.
g ceD 9 E®I Fig. 14. State diagram of a 4-stage
5 COhE 10 H®L register with modified feedback,
S showing the jump.
Fig 12
s|DbjCc|B|A]|f S|D|C|BJA]| | Ss({DfC|B|A]|Tf
s,{ololo|1]|o]| [sslofo|1]1]1 selo|1|1]0fn
S, O[O |1 0 1 S, 0 1 1 1 1 Sqa| 1 1 0 1 1
Ss| O 1071 0 Sis| 1 1 1 1 0 S| 1|10 |1 110
Sl 10l 110 0] |swl1|1]1]0]o0
salol1]0|o]|o] [sel1|1]|0]0]1
sgl1|o|olo| 1] |se| 10|01
Fig 13
S S2 Sa So S Se
DCBA ~] — — ~ >
0001 » 0010 » 0100 »| 1001 & 0011 ' 0110
3 7/
s
7/
s \
7/
1000|%s L St3| 1101
\ /s
7/
//
Y d Y
1100 |- 1110 |- 1111 |- 0111 |- 1011 |- 0101 |- 1010
Si2 S1a Sis S7 Sn Ss S1o
. (a)
Fig 14(a)
S D C B A f
S 0 0 O 1 0 BA
k DEN_ 00 01 11 10
So [ O O 1 (@] 0
Sa 0 1 0 (¢] 1 00 | 1 1
sl 1|o|o]| 1]
ss|ofof1]{1® 01 l[1 a [LJ] «)
S, 0 1 1 1 1
Ses| 1|1 |1 1] o0 a9 q
Sia| 1 1 1 0 0
Siz| 1 (1 [0]O]O 10| (1 1] 4 d)
Sg | 1 0 (@] 0 1
(c)
(b)
Fig 14(b) Fig 14(c)
information is immediately available. texts:

Finally it is necessary to develop the
combinational logic which will provide
the modification to the exclusive-OR
feedback logic required to produce the
desired jump.

Further reading
For further information on this subject
the reader is referred to the following

Digital Engineering. G. K. Kostopolous.

Wiley 1975.

Shift Register Sequences. S. W. Golomb.

Holden-Day 1967. g

Digital Logic and Switching Circuits. J.

C. Boyce. Prentice-Hall 1975.

Electronic Counters. R. M. M. Oberman.

Macmillan 1973.
Design of Digital
Peatman. McGraw-Hill 1972.
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A catalogue of general electronic chassis
hardware from Verospeed, the distributor
company of the Vero group, is now available.
New this time are metal-glaze resistors,
trimmer pots, indicators and switches.
Verospeed, 10 Barton Park Industrial Estate,
Eastleigh,Hants. ................ WWwW401

/

The Medilog electro-cardiogram analysis
system is described in a 6-page brochure. The
system provides hard copy of irregularities
and variations from recorded data. Broch-
ures can be obtained from Oxford Electronic
Instruments Ltd, Ashville Industrial Park,
Nuffield Way, Abingdon, Oxon OX14 1BZ
............................... WWwW402

A catalogue giving full electrical and
mechanical details of the Roband range of
power supplies and regulators for both bench
use and for use in equipment is obtainable
from Roband Electronics Ltd, Charlwood,
Horley, Surrey RH6OBU ......... WWwW403

A booklet describing the use. of Marconi
instruments to measure automatically the
quality of television systems by means of
insertion test signals is produced by M.1. The
booklet describes the use of TF2914A
analyzer and monitor TF2915, which will
provide limits comparison, auto scanning
and control. For remote operation, data
selector TK2917 is used and is also described.
Marconi Instruments Ltd., Longacres, St
Albans, Herts AL40JN .......... WW404

The British Standards Institution has just
.published BS5373, which is concerned with
-the electrical safety aspect of room aerials for
radio and television. It can be obtained from
BSI Sales Department, 101 Pentonville Road,
London N1 9ND at £1.20.

Projex Distribution hold ranges of compo-
nents by Bulgin, ITT (semicondutors), Lorlin
(switches and capacitors), Multimech (swit-
ches) and Richco printed circuit hardware. A
shortform catalogue has been produced and
is obtainable from 303 Morland Road,
Croydon CRO6HF .............. WW406

High quality book-shelf speaker

The author has informed us that some

. dimensions in the parts list were incorrect.

These have been amended below.
Front grille mounting frame

4 off 18% X Y2 X Y%in.

40ff 12 x % X %in.

Front grille

4 off 1076 X % X Yin. hardwd square sec.
4 off 1776 X % X %in. hardwd square sec.
4 off 10%e X % X ain. triangular section.
4 off 1776 X % X Yin. hardwd triang sec.

In Fig 9(c) the vertical dimension shown as
8in should be 9%in. Dimensions for the two
pieces of BAF wadding are 54 X 12in.

We understand that the TI15 high
frequency unit is no longer in production.
Wilmslow Audio, 10 Swan Street, Wilmslow,
Cheshire SK9 1HF, have informed us that
they still have a quantity of these devices and
are able to supply them ex stock.
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The Sinclair PDM35.
A personal digital multimeter foronly £29.95

Sl
Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
multimeter, yet they’re neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter — quick clear readings,
high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT), it costs less than you'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
rapid measurements. Development
engineers, field service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find it ideal.

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
314 digit resolution.

Sharp, bright, easily read LED
display, reading to =1.999.
Automatic polarity selection.
Resolution of 1 mV and 0.1 nA
(0.0001 4 A).

Direct reading of semiconductor
forward voltages at 5 different currents.
Resistance measured up to 20 M1).
1% of reading accuracy.

Operation from replaceable battery
or AC adaptor,

Industry standard 10 M () input
impedance.

Compare it with an
analogue meter!

The PDM 35’ 1% of reading
compares with 3% of full scale for a
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve I mV
against around 10 mV for a
comparable analogue meter — and
resolution on current is over 1000
times greater.

The PDM35’s DC input
impedance of 10 M 111s 50 times
higher than a 20 k{1/volt analogue
meteron the 10 V range.

The PDM35 gives precise
digital readings. So there’s no need to
interpret ambiguous scales, no
parallax errors. There’s no need to
reverse leads for negative readings.
There’s no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

Technical specification

DC Volts (4 ranges)

Range: 1 mV to 1000 V.

Accuracy of reading 1.0% =+ 1 count.
Note: 10 M (rinput impedance.

AC Volts (40 Hz-5 kHz)

Range: 1V to 500 V.

Accuracy of reading: 1.0% = 2 counts.

DC Current (6 ranges)
Range:1nA to 200 mA.

Accuracy of reading: 1.0% % 1 count.
Note: Max. resolution 0.1 nA.

WW-—100 FOR FURTHER DETAILS

wwWw americanradiohistorv com

(+8% VATI

Resistance (5 ranges)

Range: 10 to 20 Mq.

Accuracy of reading: 1.5% £ 1 count.
Note: Also provides 5 junction-test
ranges.

Dimensions: 6inx 3inx 1'21n.
Weight: 62 oz.

Power supply: 9 V battery or
Sinclair AC adaptor.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adaptor for 240V

50 Hz power. De-luxe padded
carrying wallet. 30 kV high voltage
probe.

An unbeatable pedigree

The Sinclair PDM35 comes to
you from the same stable as a whole
range of electronic world-firsts -
from custom large-scale IC’s and
laser-trimmed resistor networks, to
programmable pocket calculators
and miniature TVs.

Tried, tested, ready to go!

The Sinclair PDM35 comes to
you fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions and a carrying wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10-day
money-back undertaking, of course),
and send it to us.

We’ll mail your PDM35 by return!
Sinclair Radionics Ltd,

London Road, St Ives, Huntingdon,
Cambs., PE17 4H]J, England.
Regd No: 699483.

77

I Send to: Sinclair Radionics Ltd, London Road, I

StIves, Huntingdon, Cambs., PE17 4H]J.
Please send me a Sinclair PDM35 @ £29.95
plus £2.40 (8% VAT) and 65p P&P, total £33.00.

Please include (tick items required): De-luxe
padded carrying case @ £3.00 (inc VAT). O
AC adaptor for 240 V 50 Hz power

@ £3.00 (inc VAT) O

I Ienclose cheque/PO for......ooricercccieenees
(indicate total order value), made payable to
I Sinclair Radionics Ltd.

Name

Address

e

Iunderstand thatif I am not completely
satisfied with my PDM35 in every way,
I may return it within ten days fora full’

I cash refund.
sSinci=i
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A check on Fourier

With some sidelights on the controversy about phase shifts

by M. G. Scroggie

One of the things we are all taught is
that there is no kind of repetitive
waveform which cannot be constructed
by adding together pure sine waves.
This is known as the Fourier principle.
The frequencies of the component sine
waves are all whole-number multiples
of the basic or fundamental frequency
of the waveform concerned (although a
sine wave of that frequency is not
necessarily present), these multiples
being the harmonic frequencies.

This idea is not hard to accept when
the wave has a smooth flowing shape. It
is easy to see that the result of adding
together the fundamental and third
harmonic shown separately in Fig. 1 (a)
is the rather peaky distortion of a sine
wave shown at (b), and that
therefore waveform (b) can be truly said

to consist of the two sine waves (a).

The degree of peakiness in (b) is
obviously determined by the amplitude

of the harmonic relative to ghat of the

fundamental.

Note that even if the harmonic has
the same relative amplitude, but a
different phase relationship to the
fundamental (c), the resulting wave-
form is quite different (d). This example
shows the opposite kind of distortion —
flattening of the peaks, such as could be
caused by an amplifier with an
input/output (or transfer) characteri-
stic like Fig. 2 (a), compared with the
perfect linear characteristic, (b).

But what about the sort of waveforms
in television and radar? Fig. 3 shows a
few typical ones. Is it really believable
that such shapes can be made up of sine
waves and nothing else?

A long time ago, when I was teaching
students the elements of radar, I found
that it was rare for anyone to question
what was taught. In the Forces, at least,
it was generally accepted that such
awkwardness could only lead to
trouble. It was prudent to keep one’s
head down. The teacher, on the other
hand, could arrive at the alternative
‘explanation that only the exceptional
trainee had sufficient intelligence to ask
a perceptive question. A more than
usually perceptive one led ultimately to

an article in the December 1945 issue of
Wireless World. Current discussion on
the subject of phase, sparked off by the

controversy on “linear phase” loud-

speakers, suggested to me that certain
diagrams in that article might be worth
repeating for present readers, many of
whom would not even have been born
in 1945.

The question, quite awkward when
first put without notice, but welcome as
evidence that intelligently inquiring
minds had not become extinct, was
something like this: “Sir; you know you

Fig. 1 (a) shows a fundamental sine
wave and third harmonic, and in (b)
they are added together. (c) is the same
as (a) except that the harmonic has
been phase-shifted, and (d) shows how
this changes the combined waveform.

Fig. 2 (a) is the sort of transfer
characteristic that would distort a sine
wave as in Fig. 1 (d), compared with the
linear characteristic (b).

Fig. 3 Typical sharp-cornered
waveforms as used in television, etc.
Can these too be made from sinewaves
only?

Fig. 4 When square waves, of which a
sample is shown at (a), are applied to
the input of a CR circuit (b) havinga
shortish time constant, the output is a
peaked wave (c). This conclusion is
arrived at by an unusual route in the
diagrams that follow.

Fig 1

Fig 2

Fig3

Fig 4
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Fig. 5 When a sine-wave fundamental
and in-phase odd harmonics of
proportionately decreasing amplitude
are combined, the resulting wave
(heavy line) approximates to a square
wave (broken line) to a degree
depending on the number of harmonics
included.
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told us that all waveforms can be made
up of sine waves? Well, how does that fit.
in with the way square waves are used
to make pulses by passing them through
short-time-constant circuits?”” The

technique to which he was referring can
be seen in Fig. 4. The usual explanation
of the process says nothing about the
‘sine waves of which (a) is alleged to be
composed. If these sine waves are
followed separately through (b) will the
results add up to the same as (c)?

The normal classroom treatment
might say that at time t; in the cycle of
the perfect square wave (Fig. 4 (a)) the
circuit (b) instantaneously receives a
certain positive voltage. It is impossible
for a capacitor to acquire a new voltage
instantaneously through a resistor, as it
‘needs time to charge; and therefore the
whole of the applied voltage momenta-
rily appears across R, as shown at (c),
causing a current to start flowing
through R into C, charging it in the
well-known exponential manner. The
smaller R is, the greater the current; and
the smaller C is, the quicker a given
current will charge it; therefore if C X R
is small the voltage across C will rise
rapidly. Because the applied voltage is
‘constant, that part of it which is across
R will correspondingly die away, as
shown by the exponential curve in (c)
between t; and t,. Such a circuit in
which CR is small is described as having
a short time constant; the time constant
being the time during which the
capacitor charges to 63% of the constant
applied voltage. It is numerically equal

to CR. At t, the process is repeated in
the negative direction. And so on for
successive cycles.

Now for the synthetic method. The

~ sine waves needed for constructing

certain definite waveforms, such as
those in Fig. 3, can be defined by a
simple formula or prescription for each
shape. The set of harmonics so defined
is called a Fourier series. For a perfect
square wave it consists of the funda-
mental and odd-numbered harmonics
only — all of them; to infinity — the
amplitude of each harmonic being
inversely proportional to the number of
the harmonic. Each starts off from
scratch, with no phase delay. It is this
mass start of an infinite number of sine

‘waves that adds up to make the

infinitely steep front of the square wave.

Expressed mathematically, and as-
suming for simplicity that the peak
amplitude of the fundamental sine wave
is 1, the series is therefore

sin 3wt = sin Swt  sin 7wt
3 5 7
... to infinity

sin wt+

where w is 2m times the frequency of the

.square wave and t is time. As tables of

sines are in terms of angles, it is more
convenient to express the series as

sin B+LI;—3E+ etc.

each whole cycle of the square wave, or
fundamental, being divided into 2=

wwWw americanradiohistorv com

radians or 360 degrees. Fig. 5 shows the
series plotted up to and including the,
15th harmonic, for half a cycle. Adding
up the ordinates at frequent intervals
along the half-cycle gives the waveform
drawn in heavy line. It is obvious from
the way the harmonics come into phase
again at the end of the half-cycle that if
they were continued for the second
half-cycle they would make the same
pattern, but inverted; and so the
complete waveform has been repeated
upside-down to complete the cycle. You
will see that it fits fairly closely around a
square wave drawn in heavy broken
line with amplitude /4 (nearly 0.8)
times that of the fundamental sine
wave. The frequency of the superim-
posed ripple is the same as that of the
highest harmonic included. You can
either take my word for it that the
difference between the ripply waveform,
and the perfect square wave is due
solely to the limited number of
component sine waves | had the
patience to draw and add up (and that
was quite a lot of patience), or else keep
on drawing more of them yourself until
belief sets in.

Incidentally, the diagram shows the
amount of distortion that would be
suffered by a perfect square wave in
passing through a low-pass system
having a sharp cut-off just above 15
times the frequency of the square wave.

Since each harmonic in the series is
reduced in scale from the fundamental
by the same factor in both horizontal
and vertical dimensions, it has the same
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Figé Fig. 6 Familiar graphical method for to form the flats of the square wave.
x o=~ determining relative amplitudes and Having pondered this sufficiently for
§ f phase angles of output and input sine the manufacture of sharp corners using
x ' waves. only smoothly curved ingredients to
L N I . ) .
W 292 f ) ) look less like a confidence trick, one can
Q \40\\ : Fig. 8 A CR circuit that attenuates the turn to consider the simple device
3 e | fundamental of a square wave by only through which it is proposed to pass the
> o N | 1dB is accompanied by a phase shift mixture: the short-time-constant cir-
'é ¥4 : that distorts the square wave as shown cuit, Fig. 4 (b). Again there is absolutely
5 ¥ here. no deception; only well-understood
0 " ) : basic principles of simple sine-wave a.c.
. Ve (eeX) Fig. 7 (below) Recombining the separate are topbe usgd. P
Fig8 harmonics at the output givesa There are several methods for finding
waveform (heavy line) approximating the amplitude and phase of the voltage
to that (broken line) obtained by the at the output of this circuit, relative to
usual method (or by including all the the input. In all of them it is necessary to
harmonics to infinity). know the ratio of the capacitor’s
reactance, X, to the resistance, R; and
this is derived from the time constant.
For the sake of a nicely proportioned
diagram and simple numbers 1 have
SlOpe as the fundamental and the other chosen a time constant equa] to one
harmonics at all corresponding parts of tenth of a cycle of the fundamental. As
their cycles. The 1,000,001th harmonic the duration of a cycle is the reciprocal
Fig7 starts off just as steeply as the of the frequency, this relationship can
1.6 fundamental, and as all start together be written as
[\ the slope of the combined wave is
| ?nfinitely great. It is only at half-cycle CR= _1
o \ intervals that all the harmonics come 10f,
[ into phase to form the vertical parts of
I the square wave; everywhere else the where the suffix 1 indicates that f| is the
e | \ increasing values of some harmonics frequency of the fundamental (and
| are offset by decreasing values of other suffixes will distinguish the
\ . ’
| others, and the total remains constant harmonics). The reactance, X,, of the
10
| \
o5 \ . ]
\
06
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l/, <(fundamenta|)
oa |l i
i 3rd \ \ 1
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capacitor at the fundamental frequency
is

1
X " 20f,C

which, from the foregoing,

=10_R= 1.6R (very nearly)
2m
Similarly
1.6R 16R
G BT
and so on.

A graphical method for deriving the
output phase and amplitude for each
harmonic is shown in Fig. 6. The lengths
of V and Vg respectively represent to
the same scale the input and output
voltages, and ¢ is the angle by which the
phase of the output is advanced by the
circuit. For the fundamental, V. is
drawn 1.6 times as long as Vp (that is to
say, in proportion to X, and R
respectively) and at right angles to it;
and, if the drawing is accurate, the
amplitude ratio, Vy,/V, is found to be
053, and ¢ is 58°. For the third
harmonic, V. is drawn one-third as
long, so ¢; is much less and Vg; (third
harmonic voltage across R) is more
nearly equal to V5. But it is really Vg;3/V,
(ratio of third-harmonic output to
fundamental) that we want for plotting,

and of course this is one-third as much.

Similarly the phase shift in terms of the
fundamental cycle is one-third of ¢;.
The graphical method necessitates an
accurate large-scale drawing, and as ¢,
is the angle whose tangent is X,,/R,, and
Vin/ V) is cOs ¢, /n it is easier to get them
from tan and cos tables. Here are the

results tabulated up to the 15th
harmonic:

| —r

n Xn /it [ dn/n COSH, COSHy 'n

1 1.600 58° 58° 053  0.53
3 05333 28 933 088 029
5 03200 1768 352 095 0.19
7 02285 129 184 0.975 0.14
9  0.1777__10.1 1.12 0985 0.11
11 0.1455 83 075 0989 0.09
13 0.1230 7.0 054 099 0.076
15 0.1067 6.0 040 0.995 0.066

Columns 4 and 6 give the data by which
each harmonic that emerges from the
“peaker” was plotted in Fig. 7.
Reassembling these mangled bits by
adding ordinates again, we get the
heavy-line curve. Comparing this with
‘the heavy broken line, which is the
exponential curve obtained by the
“classroom” method, one must admit
that the resemblance is too close to be
dismissed as (in the film sense) “purely
coincidental”. In the geometrical sense
it would actually coincide if all the
(infinite number of) harmonics were
included.

Some of us, oppressed by experience
of our own fallibility, are never very
confident about the correctness of our

‘heavy

calculations, be they financial or
scientific, unless the same resuit is
arrived at by at least two entirely
different routes. So the recognizably
similar results achieved by such diverse
approaches as the exponential charging
of a capacitor, and Fourier analysis and
synthesis combined with plain a.c.
theory, should enhance confidence in
both these methods.

Some may consider all this to be
merely academic, or even antiquarian.
But now that the audio world is a
battlefield between the forces of the
establishment who contend that phase
distortion, however drastic to the eye
(compare (b) and (d) in Fig. 1), is
imperceptible to the ear, and the
revolutionaries who challenge this easy
option for audio designers and claim
that “linear phase” loudspeakers make
all the difference to the discriminating

listener, any sidelights on phase may be

helpful. T don’t intend to be caught in
the crossfire, nor of course do I suggest
that the gross distortion in Fig. 7 has
any close connection with hi-fi, but one
or two facts emerge in passing.

Phase shifts are inevitable in the
audio chain, and, as James Moir has
emphasized more than once, phase
distortion can only be avoided if they
are confined overall to equal time shifts
at all frequencies. This condition is
fulfilled in the direct sound path
between loudspeakers and ears (but not
necessarily in indirect paths) and in
general it tends not to be fulfilled by
electrical and mechanical circuits. This
is exemplified in the fourth column of
the table. True, this is an exaggerated
case. But it also illustrates another fact,
that even when what used to be called,
frequency distortion is kept within
acceptable limits the accompanying
phase distortion is much larger -
numerically, that is to say; I refrain

. from assessing its impact, if any, on the

listener!
' For example, a CR circuit that
reduces amplitude at a certain frequen-

.cy by only 1dB causes a phase shift of

27°; enough to distort the waveform

visually more than might be expected. ;
Working on the same lines as with Fig..
7, but making R = 2X (which gives 1dB

loss of fundamental), we find that what

the circuit does to a square wave input

turns out as Fig. 8 And this assumes

perfect representation of all frequencies

above the fundamental. In practice

there is bound to be a fall-off from some

higher frequency upwards (as in Fig. 7,

line) with inevitable further

distortion. And Fig. 8 is based on the

assumption that the 1dB fundamental

loss is due to one CR circuit; in practice

it is likely to be split up among several of

them in the audio system. With only

two CR circuits, each causing 0.5dB

loss, the total phase shift is more than’
38°, which would make Fig. 8 look even

less like a square wave. And so on for

more CR circuits. There are counter-

measures, of course; but it makes one

think, perhaps.
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(HF predictions

Circuit reliability is the product .of the
probability of ionospheric reflection and the
probability of achieving a desired signal to
noise ratio and is thus at a maximum
somewhere between FOT and LUF. The term
FOT, which is the French equivalent of OWF
(optimum working frequency), is thus a
misnomer since it relates only to skywave
probability. However since LUF is dependent
on many tactors which cannot be generalised
it is found satisfactory 'in practice to take
FOT as being what it says it is.
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World of
Amateur

Russian amateur-radio
satellites

The long-rumoured Russian intention
of setting up an amateur satellite
system (‘‘RS”’) has now been confirmed
with the registration by the USSR of
details with the ITU. RS will be based on
three or four satellites carrying active
transponders (up-link 145.8-145.9MHz,
down-link 29.3-29.4MHz) with “maxi-
mum’” communication distances of
6000km. The intended orbit has an
inclination of 82° and will be circular at
about 950km height with a period of 102
minutes. 144MHz transmissions should
be possible with powers of about 10-15
watts to aerials of 10-12dB gain. The
system is due in 1977-78 and the first
launch could be as early as October.

The next Amsat-Oscar launch may be
February 23, 1978. The ARRL has
recently introduced a “DXCC” award
for Oscar operation. Pat Gowen,
G3IOR, with over 90 countries worked
through Oscar, appears nearest to
qualifying.

“A. J. Alan”, G2ST

Pre-war radio listeners will remember
“A. J. Alan” as arguably the most
polished radio storyteller of all time,
who combined the writer’s craft of a
“Saki” (H. R. Munro) with an entirely
original grasp of broadcasting tech-
niques. :

When he died, in December 1941, his
true identity — Leslie Harrison Lambert
— was at last revealed and he was said
to have been a senior civil servant. He
was also known as the holder, sinice the
early 1920s, of the amateur call-sign
G2ST.

In a recent radio tribute to A. J. Alan,
Tony Bilbow, aided by the researches of
Norman Duret of Bristol, filled in a
number of missing details — for
instance his early career as a profes-
sional entertainer — but curiously
failed to follow up the clues that suggest
Lambert’s real occupation throughout
the inter-war years.

The programme noted that in 1915
Lambert was at the Admiralty’s secret

radio interception station at Hunstan-
ton. This was one of the network of
receiving stations set up by Commander
R. Bayntun Hippersley (HLX, later
G2CW), a prominent Somerset
landowner, after he and E. Russell
Clarke (THX), a barrister, had proved to
the Admiralty that experimental ama-
teurs were able to receive, in the UK,
German navy traffic at ranges much
greater than had been supposed. This in
turn led directly to the setting up of the
Room 40 code-breaking unit at the Old
Admiralty Building in Whitehall, with
its many triumphs under Sir Reginald
Hall, and working jointly with the early
d.f. stations built by H. J. Round of
Marconi’s.

It would seem Lambert stayed with
this organisation as a signals expert

‘when in 1919 it was renamed as a “Code

and Cypher School” and again later in
1926 when it came under MI6 and
moved to that organisation’s head-
quarters near St James’s Park. Yet Tony
Bilbow, misled by the “cover name”,
described this as “Certainly no longer
secret work™ In 1939, as GCCS, the
codebreakers moved to Bletchley Park
and became what has been called
“possibly the most crucial factor in
enabling the Allies to defeat Germany”
as a result of cracking the Enigma and
other German codes. The crypto-
graphers included Alastair Denniston,
Alfred Dilwyn Knox and the still largely
unrecognised genius of the tragic Alan
Turing, whose dream of a “universal
machine” led directly to the first
electronic computers, such as “Colos-
sus” built by T. H. Flowers of Post Office
Research and used for codebreaking
from about 1943.

“A.J. Alan” may thus, throughout the
time he was a highly popular radio
“star”, have been not only G2ST, but
also — without the BBC knowing it — a
key figure in the most successful
department of the British secret
intelligence service!

In the air
The GB3LER beacon station on Ler-
wick, The Shetlands, has been re-acti-
vated after an interval of many years; it
transmits on 145.965MHz with a power
of 10 watts to two aerials, beaming
south and north-east. The new 10GHz
beacon on Alderney, Channel Islands
(Gunn oscillator with 15dB horn aerial)
has been heard by amateurs along the
south and south-east coast of England
at distances up to 170km. 144.2MHz c.w.
signals from TU2EF (Ivory Coast, West
Africa) were heard in Sao Paulo, Brazil
by PY20B during June, possibly the first
Atlantic crossing for two-metre signals.
From January 14 to 22, 1978, a special
event station, KMICC, will mark the
75th anniversary of the first two-way
radio transmission by Marconi between
the USA and England. KMICC will
operate on all hf. bands from the
original site of station “CC” (later MCC
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and WCC) in the Cape Cod National’
Sheashore Park in South Wellfleet,
Mass, although part of the site is now
submerged in the Atlantic Ocean due to
soil erosion. It will be permitted to use
A2 c.w. to reproduce the sound of the
old 240Hz rotary spark gap. The Cornish
Radio Club will similarly operate a
special station at Poldhu, Cornwall. A
message from President Carter will be
transmitted from KM1CC.

Mercury, the journal of the Royal
Signals Amateur Radio Society, has
published what may be the first account
of the use of a 725Hz transversal filter
(based on 741 op-amp all-pass filters) to
provide coherent addition of amateur
c.w. signals, while filtering out non-co-
herent static and electrical interference
without the “ringing” of conventional
sharp filters. One model, described by F.
J. H. Charman, G6CJ, uses four all-
pass-filter sections, with each section
introducing 180° phase shift with
outputs added in a different amplifier
and with a bandpass filter to reduce side
lobes.

Reg Patrick, G2BBX, acting on the
advice of W. B. Whalley of California,
author of the paper “Radio-frequency
eradication of tumours” (IEE’s Elec-
tronics & Power, May 1977) recently
successfully treated one of his geese,
using a few watts of 14MHz r.f. power..
This improved technique for r.f. diath-
ermy uses electric-field coupling rather
than the conventional electromagnetic
field coils used over many years for r.f.
diathermy.

The sixth National Amateur Radio
Exhibition, organised by the Amateur
Radio Retailers’ Association, is being
held at the Granby Halls, Leicester, on
October 27, 28 and 29 (10a.m. to 6p.m.
daily).

In brief
The RSGB has set up an ad hoc
committee to consider the geographical
coverage, frequencies, modes, times and
contents of the GB2RS weekly news
broadcasts . . . The FCC has postponed
for the time being the introduction in
the United States of a phone-only
“communicator licence” for the 220 and
420 MHz bands which would not have
required a Morse test . .. The ten-metre
beacon station GB3SX has changed
frequency to 28.215MHz. . . The IEE’s
recent “Report on the use of the radio
spectrum’” comments that “the alloca-
tions of frequency spectrum for the use
of amateur communicators and experi-
menters should be preserved in view of
their significant contribution to the
radio art”. The report also notes that
“interference from non-conforming
broadcast stations has rendered some
amateur h.f. allocations almost un-
usahle” . . . . The ARRL is to have a
full-time staff lobbyist at Washington,
DC.

PAT HAWKER, G3VA
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Synthesized f.m. transceiver—1

A simple 40-channel, two-metre design

by T. D. Forrester. G8GIW

This article describes the design and

.construction of a two-metre (145 to

146MHz) f.m. transceiver. The two main
design considerations for the unit were
ease of mobile operation and low power
consumption for portable operation. To
comply with the former criterion, channe-
lized operation was chosen, the appropriate
channel being selected by means of
thumbweel switches.

Standard and well-proven circuitry is

alignment to achieve maximum per-
formance. The selectivity of the receiver
is determined by the bandwidth of the
10.7MHz crystal filter. In the prototype
a 25kHz filter was used to accommodate
some of the wider n.b.fm. stations,
again to minimize i.f. alignment.

The transmitter section uses conven-
tional Class C frequency multipliers
and, to obtain maximum efficiency, the
driver and p.a. stages are also run in the

Wireless World, November 1977

used by the author for several years in
various applications and should present
no difficulties in alignment.
Operation
The operation of any radio equipment
while mobile is hazardous, so in an
attempt to lessen the danger, all
controls are kept simple and easy to
operate.

The synthesizer has only two
controls; mode and channel selection.

Class C mode. The transmitter, which is
a modified Mullard design, has been

The mode switch selects normal
transceiver operation, repeater opera-

used in the receiver section of the
transceiver and it requires little

. 107 MHz 10:7 MHz t.m. demod.
r-fhpg;?mp- > M'ger > filter > i.f. amp »— and squelch f—<—| a.f.
o 40673 25kHz b.w. SL612 HAN37 amplifticy
Volume
&
44 S
quelch
x2 MHz x3
multiplier > multiplier
BSX20 BSX20 RECEIVER BOARD.
ReceiverA
22MHz Thumbwheel l
Synthesizer channel
seiection SYNTHESIZER BOARD l
. (see fig 2) I
Transmitter I
24MHz
o Mode switch I g
S O | Fig. 1. Block diagram
of the transceiver.
x2 x3 144MHz 144 MHz 144MHz Synthesizer provides
multiplier > multiplier £> amplifier > amplitier > power amp. the frequenCy source
BSX20 48 BSX20 144 BSX20 2N3866 40290 necessary for each
MHz MHz selected channel and
TRANSMITTER AMPLIFIERS automatically shifts its
outputs according to
- the mode and transmit/
receive switching.
Source I.p.f.
follower 200 Hz
Control voltage ¥ 1C4 ’
AError
1041kHz Ref.
in lock 1.041
24 MH >
2aMiz | 24MM2 oy ige by [8MH2 Divide by o phase | *H2 1 bivide oy | A0
v.c.o kel gl 4 gl 5800 to 5840 comparatorf 960 i oscillator
1C4 IC2 IC3 1C4, ICs, IC,
1Cg.1C7.
l.s.b m.s.b Tn S v
: bcd b.cd bcd
— ] : _—
foptiansceiven adder adder adder
ICs ICg T IC1o
Add in shifts Z2
25kHz | Thumb Thumb | 250 kHz .
steps | wheel wheel steps Fig. 2. Block diagram of the 24MH:z
synthesizer.
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tion (where the transmitter operates
600kHz below the selected channel), or
inverse repeater operation (where the
receiver operates 600kHz below the
selected channel).

Two thumbwheel switches are used
to select any channel between 00 and
40; channel 00 corresponds to SO
(145MHz), channel 20 corresponds to
S20 (145.500MHz), and so on, enabling
easy channel identification. See Fig. 2.

The receiver has a volume control
and a squelch control. The squelch
control serves its normal function of
muting the receiver in the absence of a
signal. It may be adjusted once for one

channel and then left, requiring no
further adjustment for any other
channel. _

The volume control requires little
comment, as it serves its usual purpose
of controlling the audio output power,
in this case up to a maximum of 200mW.
This audio level may seem rather low,
but it has been found to be sufficient
under all but the noisiest of environ-
ments.

The transmitter has only a deviation
control, which may also be preset so
that it requires no adjustment when
changing channels or switching on or
off.

85

‘The synthesizer

To avoid using a costly v.h.f. prescaler, a
'24MHz generation system was chosen’
for the synthesizer. The 25kHz channel
spacing in the 145MHz band then
becomes 4.1666kHz with respect to
24MHz. Also, by employing a genera-
tion frequency of 24MHz on transmit
and 22MHz on receive, as in Fig. 1, it
enables the synthesizer to be used
separately with most commercial
transceivers with little or no modifica-
ton.

The heart of the synthesizer is the
integrated circuit (IC;), which is a
programmable five-stage divider type!

ICy

C1 ’
; Y6 4049

4560 4560 4560
7 9 7 9 7
15 Joe 1 3 5 14 2 4 6 15, 1 3 5 (14 2 4 6 8 (15 o 1 3 5 Jum(14 Y 2 4 6
> > %
Rg| Rg[Rio| R Ri2 |Riz [Ria Ris| Rie| Ri7| Ris| RioRoo] R21 |'Dg D1o' i R22 R23 [R2a [Ros
a b c d a b c d '
Common Common 1
Vec— thumbwheel Vee thumbwhee| I‘ Ds P D11y,
+—te— >
25kHz steps 250kHz steps D7 D12’L
Mode _1 D2 D13
547 Da) —id PH—¢ 050w
-
oi—¢ Dy D3z y D5 De D14 \
I Tx RPT
Rx | 03 o o—& -
| t Rx rev. RPT
v / : L Rx normal
cc <o
I Tx normal
Tx Mode positions : 1-Normal Simplex
*2-Repeat eration . . o .
o 3_.,,\,")::::;‘;;”; e R tion Fig. 3. Circuit diagram of the synthesizer (less
its v.c.o. which is shown in Fig. 4).
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Fig. 4. Circuit diagram of the voltage
controlled oscillator which is controlled by
the synthesizer phase lock loop.

4059. However, only four of these stages
are used. Unfortunately, because the
4059 is a c.m.o.s. device, it has a
maximum frequency of 6MHz, so a
divide-by-four prescaler is required to
accommodate the 24MHz generation
frequency. This function is achieved by
"a 74LS74 dual-D-type flip flop.

This further division of four reduces
the channel spacing to 1.041666kHz at
6MHz, and also sets the phase-compa-
rison frequency at 1.041666kHz.

The 1.041666kHz reference frequency
is derived by dividing a 1MHz crystal
oscillator by 960. This division is
accomplished by IC,, IC;, IC4 and IC,.
IC; also functions as the 1MHz
oscillator, as shown in Fig. 3.

For the synthesizer to generate the
appropriate frequencies, for channel 00
operation for example, the divide-by-N
divider (IC;) must divide by 5800 for
normal transmit, 5372 for normal
receive, 5776 for repeater transmit, and
5348 for inverse repeater receive.

Since the 5 is common to all of the
above, this is hardwired on the 4059.
The ‘800, ‘372, ‘776 and ‘348 are added to
the selected channel in ICq, ICg and IC,
which are four-bit binary-coded-deci-
mal (b.c.d.) adders.

Consider the normal tranmit case
above, where the 4059 must divide by
5800 to generate 145MHz. In the 24MHz
region, 145MHz is represented by
24.1666MHz, and for this to be phase
locked to 1.041666kHz it must be
divided by 23,200. As the 4059 is
preceded by a divide-by-four prescaler,
it has only to divide by 23,200/4, which
is 5800.

If channel 21 (145.525MHz) is
selected, this number is added in b.c.d.
form to the appropriate shift in the b.c.d.
adders. Therefore, on transmit, the 4059
would be programmed to divide by 5821,
and so on.

The 4046 (IC,;) serves as the phase
comparator and source follower, which
then feeds the error signal to the v.c.o.,
(see Fig. 4). The low pass filter is needed
to remove the 1.041666kHz ripple from
the phase comparator and is formed by

the RC network associated with the
4046. The v.c.o. uséd conventional
transistor circuitry and operates bet-
ween approximately 22 and 24.5MHz,
depending upon which mode and
channel is selected.

(to be continued)

86 Wireless World, November 1977
_ . R3g R37
Ds lC1o ;;7(514
Ra7
From
phase R2g Cr Ce ’—| |*,— Cig
comparator —pe—_q C
4046 16
pin10 R19
L1
P D17 Ros _ Cis
)
=Cs |_] R32 R33 Rag
T g T
Fr.om IC13 To Rx L.O.mult. Input to
mike preamp and Tx freq.mult. 74LS74

Variable resistors

80 " 25k linear
81 25k log.
82 100k linear preset

Capacitors (, F unless otherwise stated)

Y - 1 56p 30 100n
Components list 2 22p b o
Resistors (all 10% %W unless otherwise stated) 3 1,35V tant 32 10n
e —— 4 220n 33 10n
j ™ 49 82 5 220n 34 100
2 18k 50 120 6 2.2n disc 35 100n
3 1% 51 10 7 68p 36 100n
4 2.7k 52 3.9k 8 15p 37 1n disc
5 4.7k 53 10k 9 2.2n disc 38 33p
6 2.2k 54 3.3k 10 2.2n disc 39 1n disc
7 2.2k 55 1k 11 2.2n disc 40 10p
810 25 220k 56 33k 12 2.2n disc 4 1n disc
26 12k 57 100 13 10p 42 1n disc
27 5.6k 58 1k 14 2.2n disc 43 470, 16V
28 680 59 47 15 15p 44 220, 16V
29 3.9k 60 100 16 15p 45 1,35V tant
30 220 61 100 17 2.2n disc 46 1n disc
3 5.6k 62 390 18 2.2n disc 47 2.2n
32 3.9k 63 1 19 2.2ndisc 48 2.2n
33 330 64 1 20 1n disc 49 15p
34 100 65 181047 21 1n disc 50 to 58 1n disc
35 39k (see text) 22 1n disc 59 10
36 39k 66 120k 23 10n 60 4.7n
37 470 67 10 24 10n 61 2.2
38 470 68 470 25 2.2n 62 50
39 3.3k 69 1.8k 26 56p 63 100n
40 39k 70 3.3k 27 10p 641073 3.3p
41 47k YAl 180 28 2.2n trimmers
42 220 72 47 29 10n 74 1000p
43 100 73 10k
44 10k 74 150 A
45 3.3k 75 10 Transistors
46 ay 76 100k M4 2N3707 1 2N3707
Sy 680 77 Tk 5 40673 12
a8 470 78 27k 6 BSX20
40673 13 BSX20
79 220 7 2N3707 14 BSX20
8 BFR79 15 2N3866
Crystals 9 BFR39 16 40290
10 BSX20
1 1TMH2
2 10.7MHz Diodes
Coils 11016 1N914 20 7.5V zener
17 BA121 21 0A200
R l?n::r;s: :;?as.w.g” tapped 2 turns from earth, 18 8.9V zemer 22 6.1V zener
: ey 19 1N914

2 15turns 30 s.w.g.. tapped 2 turns from earth,
4mm int. dia.

3  S5turns 20 s.w.g. Yain int. dia. ¥2in long

4 Asl3

5 Asl3

6 470, H choke

7 7turns 32 s.w.g. 4mm int. dia.

8 Asl3

9 Asl?7

10 Asl3

11 4turns 20 s.w.g. Yin. int. dia. %in. long

12 Asl3

13 3 turns 20 s.w.g. %in int. dia. Y2in. long

14 AslL13

All r.f.cs use three turns of 32 s.w.g. wire, on a
FX1115 ferrite bead.
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Integrated circuits

1 74LS574 8 4560
2 4059 9 4560
3 4046 10 4560
4 4520 1 SL612
5 4520 12 HA1137
6 4012 13 SL622
7 4049
Pc.bs

A full set of p.c.bs will be available from M. R.
Sagin. Further details will be given in part 2.
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To mark the 32nd year of service to Telecommunications Authorities throughout the world

BRITISH SAROZAL LTD.
INTRODUCES

A new Range of

Low Cost - Energy Saving

SOLID STATE Plug-in Replacements
for British, American and European
ELECTRONIC VALVES!

THE B.S.L. RANGE COVERS:

€V Nos. 32, 503.517. 617,575, 618, 636,642,692, 717,724, 729,812,841,842, 1071, 1268. 1449, 1625, 1708. 1773. 1835, 1846. 1849. 1852, 1854, 1856, 1861, 1862,
1863, 1864, 2518, 2547, 2478, 2835, 2858. 2967, 3510. 4021, 4026, 4027, 5181, 5477, 8280. 10330 and 10878

[0 JEDEC types. IN-1150A. 1237, 1238, 1239, 1262, 2389. 2632. 2634

[0 1K24, 2-100A/100R, 2G/402A, 2G/472B, 2H28. 2H66, 2V/400A, 3B24, 3B24W. 3B24WA, 3825, 3B28. 4B31, 4B32. 4H32, 4H72. 4H73. 4H88, 40025, 5AU4, SAW4 5AZ4,
5Q105. 5R4, 5SR4GY, 5RAWGA, 5R4AWGB, 5RAWGY, 5T4, 5U4, 5URGT/G. 5U4GB, 5V3, 5V4, 5V4G, 5W4, 5W4G /T, 5Y3, 5Y3GT/G. 5Y3ZWGTA. 523. 524, 52Z4GT/G. 6AU4, 6AX4,
6AX5, 6BL4, 12AX4, 17AX4, 25W4, 52KU, 80, 82, 83, 83V, 100R, 249C, 428T. 575A, 673. 732A.B16, B36. B66A. 866JR. 872A, 966A, 974A, 975A, 3572, 3885A, 4064B. 6012,

8008. 8020, 8020/ 100R, 8020W

[ AG5006, AG5014, AH201, AH217, AX-224, AX-230, AX673, CE230. CR273. CR274. CR275. DCG4/1000G. DCG5/5000GB, DCG5/5000GS, DCx4/1000. DCx4/5000. DQ2 DQA4.
DQ4C, DQ45, DQ5S1C, DX2, ESU103, F366A, F353A/B, G5A, GL-451, GL-512A. GL-816. GL-836. GLe13000/1.5/6. GU12, GU25. GXU1, GXU2, GZ30. GZ34, ML727. 024, OZ4A,
PA5021, R52, R66, R72, R6146, RG3-250A, RG1000-3000. RR3-250. RR3-1250. RY12-100, TH5021B, TH5221V/B. TH5031B, U50. U52, V40. VH530A. VH7400, VT42A, VT46A,
VT216, W-816, WL578.

These solid state replacements are mounted on standard valve bases, providing exact pin-for-pin correspondence and eliminating the

need for changes in existing circuitry. .
They provide cooler, more stable operation, fast warm up, longer equipment life, reduced maintenance costs and the capability of

modernising older systems to conform to present up-to-date standards.

_ OUTLINE
\

ABSOLUTE  MAXIMUM NOMINAL f—)——

MAXIMUM DC OUTPUT  DC VOLTAGE Q @ BASE BASE CAP. ®
SS-TYPE PIVt  MA@75°C DROP@25°Ct|| OUTLINE (MM) (MM)  DIAG. TYPE TYPE
CV636-SS 7000 500 - 12.0 A 35 140 1T A4-10 C15
816-SS 8000 250 12.0 A 35 105 1 A4-9 ct.1 -
866A-SS 10000 300 14.0 A 35 140 3 A4-10 Ci.5
3824-SS 20000 500 28.0 A 35 140 3 A4.10 Ci15
RR3-1250-SS 10000 1250 14.0 A 48 208 2 Aa29 Ci15 ]
DCG5/5000GB-SS 10000 1500 14.0 A 48 208 2 A429 C1.5 52 T 2
8008-SS 10000 1250 14.0 A 56 188 2 A418 C15 ; v OO HI'I
WL-575A-SS 15000 1750 20.0 A 48 208 2 A429 C1.5 { Vo
4H73-8S 15000 1750 20.0 A 56 246 2 A48 C1.5 | I JlI
8020/100R-SS 40000 100 60.0 A 35 105 2 A410 375 Vs o/ A3 ol Yo 4
8020W-SS* parameters available on request A 35 105 2 A4-10 375 3 A /A ;:/4'
GXU1/DX2-SS 10000 50 14.0 A 35 184 2 A410 C15 s = - -

1

2
BASE DIAGRAMS

tPer Section  ‘Temperature cycle tested

ALL TYPES ARE MANUFACTURED UNDER RIGID QUALITY CONTROL METHODS TO MEET OR EXCEED ORIGINAL VALVE SPECIFICATIONS.

FULL LONG-LIFE WARRANTY
2 years - 10,000 hours
WARRANTED AGAINST DEFECTS IN MANUFACTURE UNDER NORMAL OPERATING CONDITIONS WITHIN PUBLISHED
RATINGS.

The phenomenal growth of our electronic express service — so vital for continuous operation of telecommunications, radar and
missile systems, broadcast and research — necessitated the formation of a separate administration to serve more efficiently the
urgent needs of subscribers.

B.S.L. Express Service Ltd. will now automatically cover all registered subscribers and extends a FREE OF CHARGE subscription to
new customers for a limited period.

An application form will be sent to new subscribers upon request.

Further information from SOLE DISTRIBUTOR:

B.S.L. EXPRESS SERVICE LTD.

Handrail House, Maygrove Road, London NW6 2EN

ELECTRONIC wORDWIDE

EXPRESS SERVICE

Tel. 01-328 2111. Telex: 298655

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, November 1977

ITTmake more types

of Crystal Oscillator
than anyone else.

And ITTmake them better.

b\

"

[ AN

Ifwedon’t
blow our own
trumpet, no-one else will.
The first point is a matter of record. The second
you can prove to your own satisfaction- if you
haven't done so already.

The fact that ITT Components quality control

Please mark your
requirements inthe
appropriate boxes and
send this coupon to: |
ITT Components,
Quartz Crystal Division,

i

extends to individual testing of every single unit, Edinburgh Way, Harlow, Essex CM20 2DE.
is your guarantee of high stability under all Telephone: 0279 26811.Telex: 81146.
conditions. I
ITT's experience in the field of quartz crystals,
oscilltors and filters i terally unrivalled, starting | 0CX031 [ | TCX029 [ |
with our setting up the first commercial synthetic -
quartz growing plant in Europe. OCX09 L] SPX0 []
The extended product range comprises:
0CXO031 - High stability oven controlled Texo [ piL [ ]
oscillator—
Stability 0.005-0.015 ppm | Name
OCX09 - Oven controlled oscillator-
Stability 0.03-0.2 ppm Position
TCXO - Temperature compensated oscillator—
Stability 0.5-5.0 ppm Company _
TCX029 - Standard Frequency Temperature
Compensated Oscillator-5 & 10Mhz Address
Stability 1.0 ppm
SPXO - Simple package oscillator—
Stability 10-100 pmm
DIL — Dualin line oscillator— | 11 ww 77
Stability 100 ppm upwards
If you want to know more, just fill in the
coupon and send it to us.
Oscillators from ITT Components. Enough said. Components |
| - 1

WW—072 FOR FURTHER DETAILS
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Antennas formobile communications
via satellite

Design considerations for aircraft and ships

by D. I. Spooner B.Sc. British Aircraft Corporation Limited

This article is concerned with the
design of antennas for use on aircraft
and ships for communication to shore-
stations via satellites. Some of the
problems encountered in these
applications are discussed, and solu-
tions are described for a range of gain
level options.

Although the basic principles relating
to a particular antenna design remain
the same for both aircraft and ships,
much of the design and installation
differs considerably.

Antenna polarisation m
Antennas can be designed for either
linear polarisation (horizontal or verti-
cal) or circular polarisation (left-handed
or right-handed). In reality the radia-
tion from an antenna is elliptically
polarised, the ratio of the major-to-
minor axes giving an indication of the
polarisation purity or ellipticity. When

an electromagnetic wave passes L dite
through the various regions of the :'9
ignosphere, its plane of polarisation T
rotates. This is known as Faraday IRt

rotation.

When circularly polarised radiation
passes through the ionosphere, the
worst-case polarisation degradation
that could occur is from circular to
linear. When this signal is received on :
earth by a circularly polarised antenna e
(of either hand) the signal loss resulting
from this worst-case polarisation
degradation is 3dB. However, if a
linearly polarised antenna is used to
receive the radiation, it is possible that

the signal arriving at the antenna will be e
linear but orthogonal to the plane of n
polarisation of the receiving antenna. In -

this situation the loss would be enor- #,

mous and in theory no signal would be
received. It is for this reason that
extensive use is made of circular PRI LI S e A
polarisation in satellite communica-
tions. Where two-way communication

is required with an object within or Fig. 1. Prototype circularly-polarised circular polarisation at the ground
beyond the ionosphere, circular pola- Quadslot antenna, designed for ctation. In fact, many ground stations
risation is used at both ends of the link. 1600MHz, consisting of four folded have the ability to select any polarisa-.
However, where one-way communica- slots which are inductively loaded at tion they require, circular or linear, in
tion is required, for example telemetry each end and are spaced one order to optimise the communications
transmission from a satellite or missile half-wavelength apart. The slots are link. However, this is a luxury not
to a ground station, linear polarisation photo-etched from a single-sided, norinally available on mobile stations
is used on the satellite or missile and copper laminate board. such as aircraft or ships.
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One of the many differences between
a mobile and a fixed ground station is
that the former has three axes of
possible rotation, and that in many
cases there is extensive divergence from
the straight and level in operation. For
example, civil aircraft and container
vessels can have roll angles of + 30
degrees. Consequently, the mobile
satellite-communications antenna
should provide circular polarisation
over a wide angle. It is this requirement
that presents such a problem. Even if
the coverage/ellipticity requirement
could be met by the anterina in isola-
tion, the installation of the antenna on
an irregular shaped body, such as an
aircraft, can produce different antenna
radiation characteristics from those
that are predicted. This problem does
not exist to the same extent on maritime
installations. However, there are other
problems that serve to tax the antenna’
designer’s ingenuity and these will be
discussed later.

“Printed circuit techniques

The manufacture of antennas using
printed circuit techniques allows
quantity production of complex anten-
nas and their associated feed networks,
cheaply and with great accuracy. The
printed-circuit type of antenna, which is
often used for aerospace applications,
has the advantages of being lightweight
and of rugged construction, because the
radiating elements and feed lines are in
intimate contact with the board mater-
ial (a substrate), so eliminating soldered
connections. The resulting antenna
normally has a small cross section
allowing, for example, the antenna to be
packaged between spacecraft structural
members, or mounted externally on an
aircraft fuselage without the penalty of
excessive drag.

“The choice of a suitable board mater-
jal is a compromise between the
requirements of good electrical and
mechanical characteristics. Since the
antenna is normally required to work
over a wide temperature range, typi-
cally —65°C to +95°C, the material
should not creep or warp over this
range. For most applications the mater-
ial must also be machine workable. In
addition, its electrical loss must be low
and the peel strength of the copper,
bonded to the board, must be high over
the whole temperature range. Typical
materials used in microwave antennas
are p.t.f.e. — fibreglass laminates
(Fluorglas and RT-Duroid), a cross-
linked styrene copolymer (Rexolite),
and for prototype use, a high density
polyolefin laminate (Polyguide).

Fig. 1 shows the Quadslot!, a circularly
polarised antenna designed for a fre-
quency of 1600 MHz,in prototype form.
It consists of four foided slots which are
inductively loaded at each end and are
spaced one half wavelength apart. The

1. Patent applied for.

Transmitter
switch box

Antenna
group

Recetver
switch box

' 4

Fig. 2. Schematic of an aircraft
antenna installation for use with the
Aerosat communications satellite. It
consists of two antenna groups, each
mounted on a shoulder of the aircraft
(see Fig. 3). Each antenna group
consists of two arrays of three antenna
elements, one transmit array and one
receive array (see text).

slots are mounted above a shallow
cavity and are photo-etched from a
single-sided copper laminate board;
the board material being p.t.fee.-
impregnated fibreglass. They are fed
from a stripline phasing network
mounted at the rear of the cavity, which
produces a phase progression of 90
degrees from one slot to another. The
Quadslot has a peak gain (relative to an
isotropic radiator) of 9dBi, and an
ellipticity of better than 3dB over a
beamwidth of 70 degrees.

The use of printed circuit antennas
allows active circuits to be integrated
with antennas on a common substrate.
This is of particular value in phased
array antennas because distributed
amplifiers can be constructed. In this
concept, every antenna element in an
array, which may have thousands of
elements, has its own miniature ampli-
fier and phase shifter, resulting in a
high, total radiated power without the
problems associated with high-power
microwave sources. In addition, circuit
losses are reduced to a minimum. This
gives improved efficiency and greatly
increases system reliability.

Satellite communication antennas
for aircraft

The problems involved in designing an
antenna for use on an aircraft are severe
and extensive. There is a growing
demand for antennas that are, at best, to
be flush mounted on an aircraft or, at
worst, of low profile in order that the
resultant aerodynamic drag is mini-
mised. Aircraft manufacturers and
operators require antennas that are
suitable for retro-fitting, are
lightweight, require little modification
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Antenna
group

Control
cable

Control
cable

of the aircraft fuselage, are simple to
install and maintain, resulting in a
minimum “down time” of the aircraft,
and yet are, of course, cheap.

Electrically the antenna must have a
low v.s.w.r. over the operating band
(1.3:1 or less), good circularity (better
than 3dB over a large proportion of the
coverage), adequate gain over the
complete upper hemisphere and good
multipath rejection.

An aircraft flying over a reflecting
surface, for example the sea, will receive
a direct signal from the satellite, and a
reflected signal. If the path length of the
reflected signal is such that it arrives
180 degrees out of phase with the direct
signal, then cancellation will occur. This
results in a significant drop in the
received signal quality and possibly a
complete break in communications. In
addition, at low angles of incidence with
a reflecting surface, a circularly polar-
ised signal is reflected with the opposite
hand of polarisation to the incident
wave. One can see from these com-
ments that in order to minimise multi-
path effects the aircraft antenna should
have low level sidelobes, good circular-
ity at low elevation angles and a sharp
cut-off below the horizontal plane.

For many years the ‘subject of an
aeronautical satellite (Aerostat) has
been a controversial one. During the
discussions on such a satellite system,
various gain levels for the aircraft
terminal antenna have been proposed,
ranging from the low-gain 4dBi solution
to the high-gain 10dBi solution. =~

If virtually complete coverage of the
upper hemisphere is required, with a,
gain level of 4dBi or above, a single
antenna will not comply. Accordingly,
antenna designers have proposed solu-
tions that utilise a phased array con-
cept. By taking a number of low gain
antennas and feeding them with the
correct phase and amplitude, one can
control the position and, to a lesser
extent, the shape of the resulting beam.
If the phase relationship between one
antenna and another is varied, the
beams can be steered to almost any
point in space. As the gain of the array is
increased, the beamwidth becomes
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progressively narrower, requiring a
greater degree of accuracy in beam-
pointing. This in turn leads to the need
for a larger beam steering computer. A
compromise is therefore needed
between the costs and reliability of a
large satellite and the need to keep the
aircraft terminal as small and as cheap
as possible.

Fig. 2 shows a schematic of a system
designed and developed by the British
Aircraft Corporation in conjunction
with the Royal Aircraft Establishment,
Farnborough. This system has been
designed for use with the Aerosat
communications satellite. It consists of
two antenna groups, each mountedon a
shoulder of an aircraft, fed by two
switch units. Each switch unit is linked
to the antennas by a set of three
phase-matched cables. Each antenna
group consists of two arrays of three
antenna elements, one transmit array
and one receive array. The antenna
element is a cavity-backed, slot-dipole
having a folded dipole within and in the
plane of a slot. Since the dipole and slot
are complementary (Babinet’s princi-
ple) their radiation patterns are identi-
cal but with orthoganol polarisation.
From this it can be seen that, with
suitable phasing between the slot and
the dipole, the antenna element inher-
ently has circularly polarised radiation
having good ellipticity over a large solid
angle.

Separate transmit and receive arrays
are used to allow optimisation of
pattern and ellipticity over the respec-
tive frequency bands. Also, the use of
séparate arrays provides additional
isolation between the transmitter and
the receiver. Each antenna group of six
elements is printed on a flexible dou-
ble-sided, copper laminate board. This
board is bolted to an aluminium casting,
which forms the backbone of the
antenna and also provides the cavity for
each element. This casting is curved to
the radius of the aircraft fuselage. A
p.t.fe. fibreglass radome covers the
group of elements. The completed
antenna group is %in thick, 15in long
and 7in wide.

Fig. 3 shows a production antenna
group fitted to an RAE Comet aircraft,
used for experimental purposes. The
antenna is designed for mounting on a
blister, as shown, or flush with the
aircraft skin. Each antenna group
provides coverage of one half of the
hemisphere, the beam being steered to
one of three overlapping positions. By
using three elements in each array, the
system gain level is maintained at or
above the minimum requirement of
4dBi over the complete hemisphere.

This antenna system was used in an
extensive series of experiments spon-
sored by the European Space Research
Organisation (ESRO), which is now the
European Space Agency (ESA), with
the satellite ATS-6 in the spring of 1975.
The tests proved the reliability and
performance of the antenna system,
with an aircraft-satellite voice link to

Fig. 3. Picture shows an Aerosat
anterina group (see Fig. 2) mounted on
the shoulder of an RAE Comet. Only
the left-hand group can be seen (the
rectangular plate above the foremost
window), the second group is located at
the other side of the aircraft’s vane.

Fig. 4. lllustration of a maritime dish
antenna (for a Marisat/Marots ship
terminal) which, when mounted on a
ship at seq, uses a double momentum
wheel to stabilise its platform in the
roll and pitch axes. The elements have
been modified to show general
constructional features (see text).

America of a standard well in excess of
land-line sound quality.

A possible development of this type of
antenna is to integrate the phasing
circuits into a common printed circuit
board with the antenna, so providing a
solution having a smaller profile and an
increased efficiency. However, at the
present time, it is unlikely that the
required input power of 200W c.w. could
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be handled, due to power dissipation
within the circuit board itself.

Satellite communication antennas
for ships

A satellite, dedicated to marine com-
munications, is expected to be launched
early in 1976. This event has prompted
the design and development of many
shipborne terminals. The various
antenna options that have been consi-
dered fall into two broad categories;
those using parabolic dishes, and those
based on multiple phased elements.

Although the motion of a ship at sea is
extremely complex, the antenna is
required to be accurately pointed
towards the satellite at all times. Not
only must the terminal cope with the
motion of the ship but also the change
in elevation of the satellite as the ship
moves in latitude, because the satellite
is in geostationary orbit over the
equator.

The first generation of satellites will
have a low radiated power and will
require a shipborne antenna having a
gain of 23dBi. Since the cost of a phased
array having this gain is high, solutions
have been proposed which use a para-
bolic dish as the antenna. In this
situation the design of the antenna is
straightforward and either a crossed
dipole or a spiral is used as the dish feed.
The problem lies in the design of the
stabilised platform that the dish is to be -
mounted on. The conventional solution
is to use a servo-driven platform,,
designed to compensate for movement
in roll and pitch by minimising error
signals generated by gyroscopes and
accelerometers. Movement in azimuth
is compensated for by slaving the
platform to the ship’s compass.

Alternatively, compensation can be
obtained by using a pendulum attached
to the platform. However, a simple
pendulum gives damping problems due
to the complex motions involved. This
can be overcome by using a double
momentum wheel?, in place of the

2. Patent applied for.
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simple pendulum, to stabilise the plat-
form in the roll and pitch axes. This
technique has the advantage of elimin-
ating the precision rate sensors and
associated servo control electronics and
torque motors. This in turn makes it a

highly reliable system. Fig. 4 shows a.

diagrammatic representation of this
system. The severe environment neces-
sitates the use of a dielectric cover over
the dish, its stabilised platform and the
above deck electronics. Warm air
heaters can be used to control the
temperature within the cover and to
prevent the formation of ice, which can
lead to an unacceptable loss in signal
quality.

If a parabolic dish having a gain of
23dBi is used, at least one voice channel
and one teletype channel can be
received aboard the vessel. For smaller
ships, requiring only teletype facilities,
or for the second generation of satellites
having a higher radiated power, it is
feasible to use ship terminals of lower
gain.

With the present state ot technology,
phased arrays having gain levels of
15dB or less become a possible alterpa-

tive to parabolic dishes. Fig. 5 shows’

the prototype of a ship terminal based
on a planar array, which does not
require a stabilised platform. The array
has twelve crossed-dipole elements
printed on a single-sided copper, lamin-
ate board which is bonded to a low-die-
lectric foam block, rigidly positioning
the elements above a ground plane. The
beam formed by the array is scanned
electronically in elevation, with over-
head coverage provided by the Quadslot,
described earlier. Rotation in azimuth is
achieved by mounting the array on a

Fig. 5. Prototype phased-array
maritime terminal. This unit does not
require a stabilised platform, instead it
scans electronically in elevation and
-provides overhead coverage by using a
Quadslot.

turntable driven by a stepping motor.
The use of electronic scanning in a
single plane only, considerably sim-
plifies the beam-steering computer and
lowers production costs, since fewer
phase shifters are required. This ter-
minal, which has a peak gain of 12dBi,
eliminates the need for mechanical
stabilisation and provides circularly
polarised coverage over a section larger
than a hemisphere.

A lower gain solution has been pro-
posed which uses a vertical stack of
horizontal crossed dipoles mounted on
a simple stabilised platform. This solu-
tion removes the need to slave the
antenna to the ship’s compass since it
radiates omnidirectionally in azimuth.
By varying the phase difference
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between the crossed dipoles, the toroid
of radiation is steered in elevation,
resulting in a cone-shaped radiation
pattern. This type of antenna, which
requires a stabilised platform with its
accompanied servos and-gyros, suffers
the disadvantage of poor circularity,
particularly at low elevation angles. It
has a peak gain of nearly 10dB.
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Microwave voice link

continued from page 71

clamping circuit of Fig. 16 to points A
and B of Fig. 11, thus tapping the 50kHz
square wave before it is filtered out. The
voltage output from this circuit can
then be monitored with a meter, the
reading being proportional to the
amplitude of the microwave input

signal.

Even though the p.p.m. funétion of
the transmitter is not being used, it is
necessary in this and all other instances
to keep the input to the modulator on
load, so plug in the microphone. Having
done this, it should also be muffled, as
noise will cause a variation in the meter
reading. Alternatively a 1k resistor can
be connected across the microphone
input. When all is set up and a meter
reading obtained, carefully and slowly
slide the transmitter/receiver away
from the reflector and observe the
meter. This will fluctuate in reading as
the receiver moves through the free-
space standing wave pattern. It is easier
to locate the position of a null thanitisa
peak of this pattern so by counting a
large number of nulls, of half wave-
lengths (at least 40 is recommended)
and measuring the total distance
moved, a sufficiently good estimate of
the frequency can be made. Adjustment
should be aimed for the mid-band value
of 10.250GHz, a wavelength of 29.27mm.

Transmission regulations

In common with the regulations
governing other frequency bands, the
operation of a speech link at these
microwave frequencies requires an
amateur radio licence. Annual fee is £3,
subject to passing an examination and
further details can be obtained from:
Home Office,
Radio Regulatory Department,
Licensing Branch (Amateur and Special),
Waterloo Bridge House,
Waterloo Road,
London SE1 8UA.
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A movement through 40 nulls of the
standing wave pattern will be a distance
of 585.4mm. Assuming that this can be
measured to an accuracy of 2mm, then
the transmitter frequency can be deter-
mined to an accuracy of 35MHz: a value
well within the allocated band.

Components

Mullard microwave devices CXY11A and
BAV46 with collet are obtainable from
Townsend-Coates Ltd, Loneford Road,
Leicester LE5 OHH. 1C, Fairchild type
1wA715DC, is obtainable from Macro Market-
ing Ltd, 396 Bath Road, Slough, Bucks SlI
6JD. Printed boards for modulator and
receiver are available from M. R. Sagin, 23
Keynes Road, London NW2 costing £4
inclusive.

Appendix — range performance

The power density at a range R from a
transmitter radiating power P, from an
antenna of gain G is PG/4nR2 A receiving
antenna at R having an effective area A, will
capture some of this power, leading to a
received level, P. Antenna gain and effective
area are related by A,=\%G /47 where \ is
the wavelength. Thus, the received power is
P, = PGGA?/ (47R)% The ability of the
receiver to detect a signal is governed largely
by the sensitivity of the detector diode. A
subjectively measured parameter called the
tangential sensitivity is used, which roughly
corresponds to a level 4dB higher than the
minimum detectable signal. For this particu-
lar system, after allowing 3dB loss in the
input filter, the minimum detectable signal is
about 5 X 10 ®watt. Gains G,and G, are both
equal at the measured 19.3dB and A =2.93cm,
P,can be taken as SmW.

Inserting these values into the above
equation gives a theoretical range of about
400m. This is for a s/n ratio of unity and
would not be expected in practice without
more elaborate signal processing. The
prototype gave a very satisfactory perfor-
mance over 100m range with the transmitter
and receiver being hand-held. A more stable
alignment of the antennas would be expected
to improve this.
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Economical time-mark generator

Simple time and frequency comparator

by S. Roberts

‘In any establishment where oscillos-
copes are in use, a time-mark
generator can be a valuable tool when
assessing time-base accuracy. Unfor-
tunately, commercially-produced ge-
nerators are usually too expensive for
small workshops, laboratories and
enthusiasts. The device to be describ-
ed combines modest cost with
accuracy, and may be easily cons-
tructed using readily available parts.
Although described here as a complete
unit, the generator could well be
incorporated into a digital frequency
counter, where the clock oscillator
and decade divider chain would
already be available, or even into an
oscilloscope as part of the calibrator
function.

A time-mark generator is essentially a
pulse generator where the time between
pulses has been accurately specified.
The pulse width is made sufficiently
small compared to the spacing between
pulses that when looking at the output
on an oscilloscope, only a single vertical
line for each pulse is evident. Thus, the
time-base frequency may be adjusted
until the pulses are coincident with the
appropriate graticule lines.

Circuit description

A 1MHz crystal-controlled oscillator,
Tr, and Tr,, provides an accurate
frequency source. Transistor Tr; acts as
an output buffer and its collector

switches between 0V and 5V at a IMHz
rate. This is connected directly to the

input of a series of SN7490 decade
dividers, 1C,-1C;, whose outputs will be
100kHz, 10kHz, 1kHz, 100Hz and 10Hz
respectively.

The desired frequency, and hence
time-mark interval, is selected by means
of S,, and fed to IC, either directly or
via IC;. The SN7472, IC,, provides
further frequency division if selected by
means of S, so doubling the number of
time-mark intervals available.

It was found during experimentation
that for the output marker pulses to be
sufficiently narrow to ensure that
accuracy was not degraded, yet wide
enough that the pulses were easily

Fig. 1. Time mark generator circuit
diagram.
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visible, different pulse widths were
‘necessary for different mark intervals.
The optimum pulse widths, derived
-experimentally, range from 50ns to
35ps, as may be seen from Table 1.

Table 1
Range Frequency  Pulse width
1 us' 1 MHz
2us 500 kHz 0w
10 us 100 kHz
20 us 50 kHz 1S
100 us 10 kHz
200 us 5 kHz OGS
1ms 1 kHz 4 us
2ms 500 Hz H
10 ms 100 Hz 10 us
20 ms 50 Hz H
100 ms 10 Hz )
T s 5 Hz 99 £

The various widths are determined by
IC;, which is a monostable multivibra-
tor. The “Q” output at pin 6 goes high
when the input (pins 3, 4) changes from
high to low. The length of time for
which it remains high is dependent
upon the values of the timing compo-
nents R; and the capacitor selected by
'means of S,

The values of the timing capacitors
are calculated from the formula:—

t].:»(out) = cl‘RTloge2
where t,,,, =output pulse width in
ms
C; =timing capacitor in pF
Ry = =timing resistor in k@
(R;=6.8kQ)
log.2 =07

Pin 1 of IC; is the “Q” output and will
be the inverse of the “Q” output. One of
the two possible outputs is selected by
means of S; (“NORM/INV”) and taken
to the output buffer, Tr,, which serves
to isolate the output from IC; and to
provide a low impedance source. The

resistor Ry is included to limit the

current should the output be shorted.
The R.S. Components MVR5V volt-
age regulator has been used for the
power supply, which simplifies cons-
truction. Other regulators such as the
LM309 could of course be used, or a
supply using discrete components could
be constructed. About 500mA at 5V is
required. Any low-voltage transformer
with a secondary of around 9V at a
sufficient current rating is suitable,
such as the R.S. Components Type 633.

Construction

The layout of the generator is not
critical, although adequate decoupling
of the supply lines and good earthing is
essential for a clean output pulse. The
prototype was constructed with the
ubiquitous Veroboard, and no problems
were encountered with stray capacit-
ance. For switch S|, a Doram miniature
Maka switch was used, with two 1-pole
12-way wafers. The mechanical stop
was adjusted to limit the movement to

‘trace,

Fig. 2. Time and linearity checking of
an oscilloscope sweep.

seven positions, the extra position being
used to control a mains switch also
mounted on the spindle. If desired, a
separate mains switch could be used, in
which case a single 2-pole 6-way wafer
would suffice for S; since only six
positions would then be necessary.

When constructing the oscillator
portion, some adjustment of R; may be
necessary to ensure that the oscillator
remains reliably locked to the crystal
frequency. If desired, a 10MHz oscillator
could be constructed, which, in
conjunction with an additional divider
Istage, would provide 100ns and 200ns
markers.

Applications

Figure 2 is a photograph of the output
on an oscilloscope screen. By adjusting
the oscilloscope sweep speed, the
markers can be made to coincide with
the vertical graticule lines with each
setting of the time-base switch. The
markers then serve to show the
accuracy of the time-base and the
horizontal linearity. Selection of a
suitable marker pulse will permit the
vertical geometry to be checked — the
pulse should be parallel with the vertical
graticule lines.

With dual-trace oscilloscopes, the
generator provides a quick and accurate
means of checking the oscilloscope
internal calibrator frequency — usually
1kHz if not derived from the a.c. mains.
A Ims time-mark is displayed on the
upper trace, the calibrator on the lower
and with the oscilloscope
time-base synchronised with the gene-
rator, the calibrator frequency may be
adjusted until the lower trace is
stationary on the screen. Other

Fig. 3. Measuring frequency by means
of the time-pulses.
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oscillators may be calibrated by the
same method.

An unknown frequency may be
measured on an oscilloscope with a
non-linear or uncalibrated time-base by
displaying the frequency and time-
marks simultaneously, and count-
ing the number of time-mark intervals
in one cycle. Figure 3 demonstrates this
possibility. In this case, the time-mark
generator was set for lus pulses. 13.3
time-mark periods can be seen over the
duration of one cycle, indicating a
frequency of:— '

Ao 1 _s50kH
f=p=33x10° z

In this application, the time markers
may be considered to be an “electronic
graticule”.

These ideas represent the more
obvious uses of a time-mark generator
— other applications may well occur to
the ingenious user.

It should be borne in mind that this
design is probably the simplest possible.
There is therefore scope for improve-
ments, further facilities or modifica-
tions to suit the requirements of
individual users. In its present form,
however, the generator is a most useful
device and sufficient for most purposes.

(Sixly Years Ago

It was difficult to persuade Senatore
Guglielmo Marconi to write for publication,
but our November 1917 issue contained an
interview given to the editor of The Wireless
Age in America. His remarks were intended
for American amateurs, and strike a very odd
note indeed to a 1977 reader. It is worth
bearing in mind, though, that we had been at
war three years by this time.

“ ... The most striking features of my
observation since I have been on this official
visit to the United States is the surprising
ignorance of your wireless men concerning
the conditions in the fighting zone abroad. It
has required a readjustment of viewpoint for
me to appreciate the fact that so much of the
scientific development of the wireless art has
been kept secret for military reasons;
naturally the United States cannot know of
things which to us have seemingly becomé
elementary.

. It can be readily seen . . . that the Allies
faced some serious problems in supplying the
right sort of men for this duty, and, in fact in
supplying the armies with sufficient wireless
men for their needs. We were far better
equipped, however, than the Americans,
because of the fact that the European nations
had large standing armies with men well
trained for their soldierly duties. It was
simpler for us to take soldiers and train them
as operators, and this we did. We had very
little choice in the matter, however, because
we had no great body of amateurs to call
upon as you have in this country.
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New |

(Products |

Tantalum capacitors

A family of resin-coated, solid tantalum
capacitors has been introduced by
Sprague for the low-cost, domestic
equipment market. The components are
in six case sizes with a variety of lead
shapes for several different printed-
board spacings. Values are in the 20%
tolerance decade values between 0.1pF
and 680uF and work at voltages from 3V
d.c. to 50V d.c. up to 85°C. Sprague
Electric (UK) Ltd, 159 High Street,
Yiewsley, West Drayton, Middlesex.
WW 301

| Spectrum analyser

A 50MHz spectrum analyser from Pa-
rametron is intended for general and
field operation in addition to work in the
laboratory. Centre frequencies of
200kHz to 50MHz are continuously
tuned at dispersions of 100kHz to
50MHz and sweep speed is 20ms to 10s.
Spurious responses’ are said to be
—66dB and intermodulation products
are at —50dB. The tuning range can be
extended to 350MHz by means of a

converter. Wessex Electronics Ltd,
Stover Trading Estate, Yate, Bristol
BS17 5QP.

WW 302

Thumbwheel switches

Plessey’s Series 33 thumbwheel
switches are said to have up to ten
switching positions and mount from
either the front or rear of a panel. Black
with white legends, they have a number
of switching codes. Extended printed
circuit boards can be provided to mount
extra components, and the switch can
be illuminated by a 5V. 60mA lamp. The
contacts are rated at 100mA at 50V d.c.

with a temperature range from -20°C:’

to 70°C. G.E. Electronics (London) Ltd,
Eardley House, 182 to 184 Campden Hill
Road, Kensington, London W8 7AS.
WW 303

Opto-couplers

A range of photo-couplers, . from
National Semiconductors Ltd, utilize
gallium phosphide l.e.ds and fast-res-
ponding cadmium-selenide photocell
detectors. The couplers, in the 5S range,
are a.c.-compatible and enable emit-
ter-to-detector isolation voltages of up
to 10kV to be achieved. They are rated
up to 320V with 250mW dissipation and
an led. current of 25mA, giving
maximum on, and minimum dark
resistances of 2k{l and 100M{ respecti-
vely. The devices are available ineither
four-pin TO-5 size cans, 0.625in long by
0.32in diameter cylindrical packages, or
in 0.75in square modules. National
Semiconductors Limited, Stamford
House, Stamford New Road, Altrin-
cham, Cheshire WA 141DR.

WW 304

Plastic solder

Eccobond Solder 56C is a .plastic
adhesive which, when cured, has an
extremely low electrical resistance (its
volume resistivity is typically 2 x 10*
ohm-cm). It can be cured at temperat-
ures as low as 49°C in 2h, or in a few
minutes at much higher temperatures.
The adhesive, which is supplied in paste

form, bonds to metal, glass, ceramic and-

plastics. It may be used for making
electrical connections where hot
soldering is impractical, for example, to
nichrome wire or conductive plastics,
and at locations which cannot be
subject to high temperatures. Other
specifications include a lap shear
strength of 56Kg/sq.cm., flexural
strength 857Kg/sq.cm. and thermal ex-
pansion 36 X 10% per degree Centi-
grade. Emerson and Cuming (UK)
Limited, Colville Road, Acton, London
W3,

WW 305

Magnetic film recorders
Sondor Libra MO03a magnetic film
recorders have been designed to handle
acetate or polyester films. They have
straight-line lacing paths, small size and
combination pinch-wheels and
sprocket-drives. Models available range
from simple single-channel replay only
types to three-channel record/replay
types. The machines are pre-wired to
take extra amplifiers and can therefore
be converted to the full three-channel
record/replay specification. Type M03a
uses the standard Sondor method of
synchronization and can therefore
easily be locked to projectors, telecine
machines and time-code interlock
equipment. This machine is also
available in a video version containing a
holoscope prism system. Hayden
Laboratories Limited, Hayden House,
Churchfield Road, Chalfont St. Peter,
Bucks., SL9 9EW.

WW 306
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A.m. transmitters and
receivers

A range of fixed-station amplitude
modulated transmitters and receivers
‘have been introduced by Pye Telecom-
munications Ltd. The transmitters, type
T401, are 25W solid-state modular
designs suitable for simplex or duplex
operation in the frequency range 68 to
174MHz. They have been designed
using low intermodulation products
specifically to make them usable on
multiple transmitter sites, and they may
also be fitted with tone-lock encoder
(c.t.c.s.s. — continuous tone controlled
sub-audio squelch) devices to ensure
that only mobiles fitted with the
appropriate decoder receive the mess-
age.

The receivers, type R401, use pha-
se-lock-loop synchronous detectors so

that they can receive high modulation
signals with low distortion. To reduce
spurious responses the receivers are
based on a single-conversion design,
which also results in simpler, more-reli-
able circuits. Helical resonators and
f.e.tsin the r.f. section give the receivers
high selectivities (typically 0.5¢V p.d.
input for 1W min. output and 30%
modulation with 1kHz tone), with a
signal-to-noise performance of 12dB
SINAD at 0.5uV p.d. signal input (at 60%
mod. with 1kHz tone). Blocking and
intermodulation figures, measured to
MPT1302, are in excess of 100dB and
60dB respectively. Both units can be
supplied for standard 19in rack mount-
ing and operate on a.c. or 24V d.c.
supplies. Pye Telecommunications
Limited, Newmarket Road, Cambridge
CB5 8PD.

WW 307

WW 307

ESR meter

Equivalent series resistance of ca-
pacitors is indicated digitally by the
Clarke-Hess 273A meter. Capacitors in
the range 5000pF to over 1F can be
tested and subjected to less than 10mV
d.c. and 100mV r.m.s. at 100kHz. Re-
solution of the e.s.r. measurement is 0.1
milliohm up to 200 milliohms, 1

milliohm up to 2 ohms and 10 milliohms
up to 20 ohms. Measurement time is
normally 0.5s, but when externally
clocked this is reduced to as little as
20ms, a b.c.d. output being provided for
automatic test. The instrument is avail-
able in the UK from Lyons Instruments,
‘Hoddesdon, Herts.

WW 308

WW 308
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Multiplier

An eight bit multiplier from Monolithic
Memories Inc is claimed to generate a
16-bit product in around 100ns. Two
versions of the multiplier are available,
the 67558, suited to signal processing in
radar, fast Fourier transforms, sonar,
speech processing, and speed multi-
plication in brain and body scanners,
and a military version, the 57588 which
extends the 67558’s temperature range
from between 0 and 70°C to between
—55°C to 125°C. Memory Devices,
Central Avenue, East Molesey, Surrey
KT8 0SN.

WW 309

Power transistors

Two complementary power transistors,
types BD135 and BD136, are silicon
n-p-n/p-n-p devices having the follow-
ing absolute maximum ratings: the total
power dissipation for a 70°C case tem-
perature is 8W, the collector current is
1A and the collector-emitter voltage is
45V. These transistors show a gain
bandwidth product of 50MHz, a d.c.
forward current transfer ratio voltage
of 40 to 250 and a collector-emitter
saturation voltage of 500mV. The
devices are packaged in a TO126 case.
Norbain Semiconductor Division,
Norbain House, 2 Arkwright Road,
Reading, Berks.

Ww 310

Sequence timer

The RST rotary timer from Appliance
Components has been extended with
the introduction of a new unit which is
capable of taking twenty switches of
either the rotary wafer or the cam-
operated microswitch variety or a
combination of both. A common shaft
drives all the switches and is operated
by a synchronous motor. The rotary
switches consist of a wiper and silver
contacts and the cams can be shaped to
provide up to 24 microswitch operations
per revolution. Appliance Components
Ltd, Cordwallis Street, Maidenhead,
Berks SL6 7BQ.

WW 311

Cam switches

Rotary cam switches, in a modular form
for assembly by the user, are available
from Entrelec. Up to twelve contacts
can be operated on a single shaft, which
can be 90° or 45° indexed, key-operated,
spring return, limited rotation and front
or rear mounted. Switches in this V
range are rated at up to 55A and are said
to be suitable for motor control and as
isolator switches. The units can be ob-
tained from Triscott Electrical Ltd, 23
Wansford Way, Felpham, Sussex P0O22
7N6.

WW 312
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Frequency synthesizer

A fully-programmable frequency syn-
thesizer, the Model 601, has a frequency
range from 10kHz to 180MHz with a
resolution of 1Hz. Built-in modulation
facilities are a.m. up to 99% and f.m. in
two ranges to 9.9kHz and 99kHz at
modulation rates to 100kHz. The signal
output level is 2V (e.m.f.) from 509. A
built-in step attenuator has a range
from 0 to 139.9dB in 0.1dB steps and a
sweep facility, having a maximum
range of *1MHz, is available as an
option. The frequency reference is a
5MHz crystal oscillator with a daily
ageing rate of less than one part in 10°
and a long-term stability of one part in

107 over a period of six months. All’

functions are b.c.d.-programmable via
multiway connectors on the rear panel.
Sayrosa Engineers Limited, Wey River
House, High Street, Alton, Hants.

WWw 313

Rechargeable batteries
Lead-acid batteries in the Varley
range, stocked by Electroplan Ltd, are
low-cost and offer high po-
wer-to-weight ratio and safe spill-
proof operation. These batteries are
available in 2V cells and 6 and 12V
packs, in capacities from 4.5 to 90Ah.
They are constructed from compressed
layers of highly-absorbent separator
material and thin lead plates. This
coristruction enables high capacities to
be achieved in a small volume and also
removes the risk of plate material
becoming detached and bridging bet-
ween plates. Since the electrolyte is
completely absorbed by the porous
separators, the batteries can be charged
and used in any position without
spillage, and will need topping up less
often than a conventional free-acid
battery. Electroplan Limited, P.O. Box
19, Orchard Road, Royston, Herts., SG8
S5HH.

WW 314

15MHz battery

oscilloscope

The D34 dual-trace portable
oscilloscope, from Telequipment, has all
the features of the model D32, but it has
been given a greater bandwidth and a
higher sensitivity (the maximum de-
flection sensitivity has been raised to
2mV/division up to 15MHz). To match
this increased performance, the
maximum switch speed is now
0.2ps/division, and a signal delay has
been included to facilitate the obser-
vation of fast leading edges. This
oscilloscope may also be used on a
mains supply. Electroplan Limited, P.O.
Box 19, Orchard Road, Royston, Herts
SG8 5HH.

WWw 315
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sidebands

Wall of words

Why is it, I wonder, that the average
bank clerk, boiler maker or mole
exterminator is so quick to claim total
and passionate ignorance of anything
electronic? Mention, in passing, the fact
that you work in electronic engineering
and see his face register the “Welil, how
interesting! But of course all that sort of
thing is above my head” expression. But
talk to him about his car and he will
instantly be away into a discussion of
steering geometry, carburation and the
advantages of limited-slip differentials.

Next time the company chairman is
wheeled round the lab on his annual
tour of inspection, just watch the
pent-up surge of indifference glaze his
eyes as you explain to him what you’ve
been about during the last year. This is
not to say he’s a fool — anyone who gets
to be chairman of a company has to
have something upstairs — but it does
seem that many such, otherwise
rational, people experience this auto-
matic switch off at the mere mention of
electronics. I think most of the blame
lies with electronic engineers themsel-
ves: we have built up this careful-
ly-guarded mystique over the years by
cloaking even the most straightforward
statements in the most grotesque
jargon ever heard outside a marketing
and advertising office. We talk about
large-scale integrated t.tl., ceemoss
bucket brigades, intelligent terminals
and jungle chips without a thought for
the hapless individual with a head full of
nothing more complicated than running
a £1m-a-year company. No wonder they
all think we're too way out to be taken
seriously.

A breath of fresh air

He has a good aim with a bucket of icy
water, has Peter Baxandall. If, as is only
proper, you turned to this page first, I
insist that you must now read his
article on fog-dispersal. He doesn’t call
it that, of course, because it would look
peculiar in the index, but that’s what it
is about.

The writings of some of those who

describe audio equipment for magazi-
nes has ascended (or descended,
according to your point of view) to the
level of the argot used by art and music
critics. But while there are reasons for
not being able to describe a painting by
Lowry or a concerto by Vivaldi in
precise language, there can be no
excuse for disguising a lack of
information in a flurry of adjectives
such as “chesty”, “forward”, “relaxed”
or, as in a recent review, “boring”.
Critics don’t, as a rule, talk about
indefinable agencies at work in
paintings or music; indeed, they are
usually only too willing to explain in
detail just what it is about the
brushwork or the violinists’ fingers that
gives a work its character. Perhaps now,
after Baxandall, we can drop all this
pseudo science about amplifiers and
stop believing in fairies.

PR pidgin

a breakthrough.. . .. the same as all the others
except it uses i.cs.

years of research . . . . three days looking
through the competition’s catalogues.

professional.. .. has alot of knobs and it’s too
dear for most people.

sophisticated . . . . expensive. A recent
favourite — “sophisticated genuine wood.”

computerised . . . . has a transistor in it.

symposium . . . . marketing managers’
~ jamboree.
new low price . . . .cheaper than it could be,

dearer than it should be.
indispensable . . . . dispensable.
high-density ABS . ... plastic.
the ultimate . . . oh! come now.

Not cricket

We get some funny letters to these
offices. They cover the field from “My
radio has gone wrong; can you tell me
how to mend it, please?” to requests for
an explanation of the workings of
computers “. .. if you could spare a few
minutes of your time”. We had a man
who used to write in and say that beings
from space were following him around
and could we let him have a circuit to
jam their ‘detection beams’, and the
number of people who have invented
stereoscopic television displays must be
well into the double figures.

But we have now received the classic
communication. A letter came from an
official who is responsible in some way
for the welfare of inmates of H.M.
prisons, wanting to know the value of a
certain type of radio receiver. It appears
that the governing body of the chokey
in question are being given the
runaround by one of their flock who,
much to his indignation, has had his
radio stolen!

Now, this will not do. It is quite
definitely the sort of thing that gives
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dishonesty a bad name, and if you can’t
leave things lying around in a
government establishment, well, it’s no
wonder the country’s going to the dogs.
Apart from which, there’s the question
of honour among . . . er . . . wealth
redistribution operatives — is there no
sense of shamé among these people?

What I can’t work out — where on
earth have they hidden it?

Sound control

I suppose the knobs, switches, meters
and assorted decorations are built on to
audio equipment because the makers
have found that their customers want
them. The nearer in appearance to
mission control, the better for the
image, so to speak. Indeed, there is
even a demarid for a “military look” in
some portable radios and a “laboratory
look” in much recent high-fidelity
sound gear. All these controls and
indicators presumably have a function,
but one wonders whether they are ever
used.

I must point out that I'm not being
patronising, because I have some
equipment like that myself, although
the gimmicks did come with the
performance, which was why I bought
it. It has a loudness button, which
serves to ruin the frequency response,
no less than three “on”switches and a
separate “off” switch, a useless signal
level meter, a scratch filter and a
rumble filter, neither of which has ever
been used in anger, and any amount of
satin chrome. It all looks very technical
and my wife won'’t touch it. I think
she’s a bit puzzled about the red pilot
light, which only comes on with certain
programmes.

I dare say she isn’t alone, either —
the days when you could “turn on the
wireless” with one flick of the wrist are
long gone. There must be thousands of
middle-aged and elderly people who
are as fastidious about sound quality as
anyone else, but who simply do not
want to know about bass and treble
boost and cut, balance, loudness
contours, tape bias and equalisation,
noise-reduction controls and
peak-programme meters. And yet only
one NAIM springs to mind. There may
be others (QUAD equipment is not *
excessively self-conscious) which do
not attempt to impress except by way
of performance, but most gear that you
buy seems to have the young and
technically-minded at heart rather
than the person who wants to hear
music without being reminded that it’s
all very clever.

‘Would it not be possible and
desirable to market very high quality
units with a minimum of controls,
especially for people who aren't able,
for any reason, to use them to best
advantage?
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WITH ANTEX
SOLDERING /
IRONS... /

1 With the new Antex soldering stand
S you have the assurance that with the iron
g;;; tucked neatly into the strong angled

. spring coil you have maximum safety
when preparing or waiting for the iron to
heat. Moulded into this stand is provision
for six alternative bits, and two small
sponges for cleaning bits.

This sturdy plastic stand is a useful
addition to any household or workshop.
The SK3 and SK4 kits comprise of a full
instruction card mounted with either the
CX miniature soldering iron or the larger
X25 general purpose iron. Included in
both of these kits is the safety stand.

All the range of Antex soldering irons
are made on the principle of putting the
heating element inside a shaft, then the
desired bit is eased over the shaft, giving

E4

Stand S.7.3 maximum heat transference, this is why
... has a chromium so often a small Antex iron can do the job
S;ﬁ:éfggfgzlipg‘r”ggg;': of a larger conventional iron. The
: el . : .
Blieedri sl Haloel ol v precision made slide on bits are slit to

make them easily interchangeable.

Our comprehensive range is sure to meet your need.

Model CX-1~ waits y Model X25-25 watis Model SK3 KIT Model SK4 KIT Model SK1 KIT
. aminature i A generai pur- Contains With the This kit contains a
iron with the pose iron also both the model pelatiinpatue
I with a ceramic model CX X25 SIS (L ek
element enclosed H d steel shaft soldering el plete with 2 spare
firstin a ceramic Elnlel GEE e ge bits a col of solder a heat
m‘ to give you iron and the purpose sink and a booklet  How to
Ehatyen [0 SE 1 toughness Siendichl rron and solder Price £5 30 exci of VAT
less steel. Virtually combined with Priced at the ST3 - -
leak-free. Only near-pertect £4 80 excl stand and Model MLX KIT  t~Jrb, =77
7'2"long Fitted nsulation. Fitted of VAT it itsB.EAB. The soldering iron in this ’ K
with a *3" bit with ' bit and mcke‘fegt” safety kit can be operated from ' 27 \;(
£3.40 excl. of VAT, prced at £3 40 O label, this any ordmary car battery y T —* =
Range of 5 other | exclof VAT PRI 7 kitis a t1s fitted with 15 feet
9 ¢ b2 Range of 4 other the radio must for flexible cable and battery clips Packed in a
b'tsdava"?blf Relasd bits available. | amateur \ every strong plastic envelope it can be left inacar a
'J"down to 'a’ . | = modelmaker toolkit In hoat or a caravan ready for soldening in the
B.E.A.B.-APPROVED. &;‘.— or hobbhyist ik, the home. field Price £3 95 exci of VAT
Stocked hy mos! of the well known wholesalers and L N N N 8 § N N N § N N N N N N §F W |
many retailers Or direct from us if vou e desperate
Please send the following .................. .. I enclose cheque P.O. Giro No258 1000

l o b 0GAbaboaRERAEE080A0AEAREAR00000s . Name ... ........ ... . ... ... I

I Please send the ANTEX colour brochure )] (AGEIEES cacosancacas s o asacase assace ac I

I ANTEX LTD. FREEPOST, PLYMOUTH PL1 1BR TEL. 0752 67377 WW 1177 I
et T T F L

WW — 082 FOR FURTHER DETAILS
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| X PS TRANSIS'ﬁRS
7400 16p 74109 89p C-M0s 1.Cs 1458 Dual Op Amp Int Comp 8 pin DIL 70p AC125 3s5p BFYS1 22p IN3055 65p DIODES
74H0028p | 7411055 CD4000AE  20p | 3014  Ext Comp 8pin DIL 36p | ACi28 285 | BFvse  22p | 2N3439  67p | #SIGNAL
3" p CD4001AE 20p 3130  COSMOS/B+Polar MosFet 8 pin DIL 100p | AC127 28p | BFYSD  120p 2N3442  140p 0a47 9p
74500 63p | 74111 90p CD4002AE  20p CA3140 BIMOS 8 pin DIL 100p | aC12g  25p | BRY3g  4sp | #2N3565  30p 0AB1 20p
741500 30p 74112 96p CD400BAE 95p CA3160 Int. Comp. 8 pin DIL 110p AC141 20p BSX19 20p | *2N3643  48p OABS 20p
7401 18p 74116 200p CD4007AE  20p LM318N  High speed 8 pin DIL 200p AC142 20p BSX20 20p *2N3644  a8p DA90 e
7402 18p 74118 84p CD4008AE 107p UM324N  Quad Op. Amp 14 pin OIL 120p AC176 25p | #BU1OS 130p «2N3702 12p 8“5‘3 ;,
raos 1em | Taionzen | couona ‘e | B OIS N A B i v
7404 23p | 74121 32p CD4010AE  60p 709 Ext Comp 8/14pinDIL  36p | aCiB8 250 | MuaB1  175p | 2N3705  12p 04202 10p
74H04 36p 74122 54p CD4011AE 20p 741 tnt. Comp 8/t4pnDiL  22p AC188K 30p MJ491 200p *2N3706 12p IN914 ap
7405 25p 74123 76p CD4012AE 20p 747 Dual 741 14 pin DIL 70p AD149 agp MJ2501 225p *2N3707 12p iND16 9p
7406 43p 74125 73p CD4013AE 56 748 Ext Comp 8/14pnDIL  36p AD161 asp MJ2955 120p *2N3708 12p IN4148 ap
7407 43p 74126 70p D401 5AE 90:: 776 Programable Op Amp T0-5 180p AD162 asp MJE2955 130p -;:g;gg 3(')39
;igg gg" ;21 gg ;g: CD4016AE 50p LINEAR I.C.s e = "wE0ss 2;: 3865 90D RECTIFIER
P D401 10 wAY-1-0212 Tone Generator 16 pin DIL  600p AF1186 30p | *MPSAO6  30p *2N3903 18p P
7410 18p 74136 75p gDAOlgﬁE 113: *CA3028A Dif. Cascade Amp T05 95p AF117 30p | *MPSA12  SOp *2N3904 16p #BY126 12p
74H10 28p 74141 75p ICA3046 § Transistor Array 14pinDIL  80p AF127 25p | #MPSAS6  32p *2N3905 20p *BY127 10p
7411 24p | 74142 320p CD4019AE 52p *CA3048 Quod LowNoise Amp. 16pin DIL  200p | AF139  43p | «MPSUO6  62p | *2N3906  16p IN4001 sp
7412 25p | 74145 90p ED"'OZOAE 120p *CA3053 i Cascade Amp s 70n | a2 ade |PSUse  7ap | ana0Se  1sp NGg02  5p
D4022AE 10 CA3080F p. Transcond Amp gpnDIL  90p BC107/8 0C28 120p «2N 10p J
7413 36p | 74147190p CD4023AE zg: #CA3089E FM IF System 16pnDIL 2259 | BC108/B : 035 90p | *2N4060  13p IN4005 6p
7414 75p 74148 160p CDA024AE 80p #CA3090 FM stereo Mult. Dec 16 pinDIL  400p BC109/8 10p 0C36 90p #2N4123  22p IN4007 7p
7416 33p 74150 140p CDA025AE 22 ICLBO38CC  VCO Fun Gen 14 pinDIL  370p BC109C 12p | #OC71 20p *2N4124 22p IN5401 13p
7417 36p | 74151 72p CD4026AE 170p UASON Yol Ouad Comparsior  1den D 3%e |3 T |aI0%e o | warie sm Nesor 2%
7420 18p | 74153 85p .|  CDA027AE 65 *M380 2W Audo Amp i A Br 3t il Bt g <
0 14pinDIL  99p | «BC148 gp | #TIP29A  40p | *2N4289 20
7421 40p [ 74154 150p CDA4028AE 93: *M381 Stereo Preamp JabmDIL 1755 | sBC149C  10p | #TIP29C  sSp | %2N4a01 27
7422 22p 74155 90p CD4029AE 120p *LM 389N Aud Amp. +3Trs Array  1BpinDIL  160p | #BC157 11p | #TIP30A agp | *2Naa03  27p ZENER
7423 37p 74156 90p *M252 Rhythm Generator 16pnDIL  800p | 4BC158 10p | #TIP30C 60p 2N4427  90p 2.7v10 33Ve
7425 30p | 74157 90p ggﬁgggﬁg 1;?5’ #MC1310P  FM Stereo Dec 14pnDIL 190p |wacise b | TP31A  S2p aNS087 278 o
P #MC1351P Lim/Det Aud Preamp 14 pin DIL 97p #BC169C 12 TIP31C 52, *2N TP
7427 37p 74158 140p CD4040AE 120p MC1496L l\;luuipller 14 p:n DIt 450p | #BC172 n'; TIP32A 55'; 2N5296 55p
7428 36p 74159 190p CD4042AE 90p *MC1496L Bat Mod/Demod 1apnOiL  100p B8C177 18p TIP32C 82p | *2N5401 50p
7430 18p 74160 120p CD4043AE 100p *MC3340P Electronic Attenuator 8pinDIL  160p BC178 17p TIP33A 20p 2N6034  160p
7432 36p 74161 120p CD4044AE 104p -MCSBSOS “/‘\ﬁl\z”d'o“;p p(B;Bpm o ::g" ‘SCWQ ";p ”Pgiﬁ s 522}3; Igg: BRIDGE
7437 36p | 74162120p CDA0ABAE 140p *MFCA0008 3 /4W Audio Amp p |+8C182  12p | TIP 115p
€555 Timer 8pnDIL  40p | #BC183 12p TIP3aC  160p | (Comp to 2N3055)
7438 36p | 74163120p CD4047AE 100 NEsse Oual 555 (ThDL t00m |mC102 13 | Teasa 226e | 2nozss 130p | RECTIFIERS
7440 19p | 74164 120p CD4049AE 53: NES61 PLL with AM Demod 16pnDIL  825p | BC187 30p | TIPISC 290p | 2N6292  BSp | L. oo o
7441 75p 74165 220p CD40S0AE 57p NES62 PLL with VCO 16pinDIL  425p | #BC212 11p TIP36A  270p 40360 a0 | T T oov 27:
7442 70p 74166 160p CD40S1AE 104, NES65 PLL 14pinDIL  200p | #BC213 10p TIP36C  340p 40361 asp A 200V 30p
7443 140p | 74167 340p CDA0S4AE 1200 NES66 LA G BpinDIL 200p \43C21a  Mp | TP41A  65e | 4032 OPR | wiaa0ov 32
£567 PLL Tone Dec pin DIL P BCa61 36p TIPA1B T0p P
7444 140p | 74170250p CDA4055AE 140p D560 Dual 567 16pnDIL  370p | 8Ca7s 0p | TiPa1C  78p | 40409  65p | *1A6OOV  36p
7445120p | 74172720p CDA056AE 135p RCA151 Vol to Fre. Convertor 8pnOIL 400p | BCy70  18p | TP42a  70p | 40410 esp | *DASON - 30
7446 100p 74173 160p CD40B0AE 130p SN72710 Ditt Comparator 14pnDIL  50p BCY71 22p TIP42B 76p 40411 300p :ZA DOOY wl’
7447 85p | 74174120p CDA0BIAE 27p SN2 3 TR oo g l4emOIL 2200 | BD12a 13w | TEAZC 228 40630 130 | Laaoov  4se
7448 80p | 74175 85p CD4071AE 27 76003 Al neago il b D | EoEn G | HFER *3A 200V 60p
L4 *SN 76008 10W Amp in 4 ohms 5 pin Plastc ~ 250p 80132 65 #71593 30p 40585 97p
7450 18p | 74176 120p CD4072AE 27p TONIBOTON  ParAvd AmowihmtHS 16pnOIL 140p | #0135 48 | AZTX108  10p | 40871 gop | *34000v 720
7451 20p | 74177120p CD4073AE 30p %SN76018  10W Ampin B ohms SpnPesic  250p |4BD136  S0p | #27X300  13p | 40872 Bap | 4100V B4p
7453 20p | 74179 160p CD4081AE 21p W5N76023N  Pwr Aud Ampwith int HS 16 pin DIL  130p | «8D139 52p | #ZTX500  15p ok ?’g:
7454 18p 74180 110p CDA082AE 27 #SN76033N Pwr Aud Amp with int HS 16 pin DiL 230p +BD140 58p | wZTX502 18p 64 100V 86p
7380 135 | 7araizoms | COAE2AE e | panii” a0l jeonou g |Twows ame | 2 v | G 200y 1aep
1A ud Amp for P BF115 (-] N P s
7470 36p | 74182 82p CD4502AE 138 VIAAB61B  FM IF AmpLimier/Det QL 120p | pFi67  23p | 2N698  asp | waF2448  3ep | 54400V 120
7472 30p 74185150p CDASlOAE 130:: ViBAB418 Audio Am'S mer aiL 250p SF\70 23: 2N706 20: «8F2668  70p 522 2883 o
7473 34p 74186 920p CD4511AE 160p *TBAB51 Tuner & IF Amp 16 pin QIL  200p BF173 25p 2N708 20p | #MPF102  40p
7474 34p 74190 160p *TBABOO S5W Audio Amp Qaiw 80p BF177 26p 2N918 40p | #MPF103  40p
7475 45p | 74191 160p ggig:gﬁé :;(2): +TBAB10 7W Audio Amp an 10p | Br17e 28 | NS0 8e sMPEI0S  40p
TBA! 2w Audio Amp il op BF179 33p 2N113 18p *MPF 1
7476 36p | 74192120p CDA528AE 120, 2
p *TDA2020 20w Audio Amp QiL/DIL  325p | BF180 33p | 2N1132 18p | #2N3B19 25p
7480 50p | 74193160p XR2240 Prog Timer/Counter bpnDlL 370p | Briga 220 | 2n130s  75p | w2n3820  sop | TRIAGS
7481 95p 74194 120p MCI s 250 AZN414 TRF Radia Receiver T0-18 110p | #8F194 10p 2N1305 75p 2N3823 57p Plastic
7482 90p | 7419595p MEMORIES Basic data sheets on above at 20p each +S A £ *BF 195 oo | 2N1306  7sp | 42N5as7 4O Erplons s
7483 90p 74196 120p 1702A 850p = OPTO-ELECTRONICS #*BF 196 14p 2N1307  75p | *2N54 ] 3
- 2N5459  40p 400 99p
7484 110p | 74197120p | 2102 180p | ppototcansistors . 1.0 Ro Ry Lol A URY R 6 500 107
D p | 2n1309  75p | #2N5485  40p P
7485 120p | 74198250p | 2102:2 200p |0CP70 90p ORP12 90p| Br257 320 | 2NiB13  2%p O Col 205
7486 34p | 74199250p | 2104 1000p | Cp71 120p ORP60 90p| BF258 o || ddugll - ED 00 1605
7489 320p | 74221160p | 2107 1000p {55777 45p ORPB1 90p | BF259  45p [ 2N1893  30p 15 400 160p
7490 40p | 74251140p | 21122 370p 0.2" Red 180 | B33 3% | 202 sse | mosrETs 430 1308
7491 85p | 7426590p | 2602 180p (| EDS Green 20p | rarn 8 3N128 98P | 40669 130p
p | «8FRA0 30p | 2N2222  20p | 3N140 95p
7492 S55p | 74278290p | 51011 650p | 11509 Red 16p Yellow 36p | ¥BFR4T 30p | 282369 14p | 3N14) ssp | DACH
7493 40p | 74279 140p | 8080A 950p | 1)1 211 Green 25p Tristate: Red/Green, = | *8FR79  30p | 2n2484 30p | 3n187  180p 30
7494 90p | 74283190p | 8212 2000 | 1) 32 Infrared 75 oft 160p | *BFRB0. 30p | 2N2904/A 2% | 40003 &%
7495 70p | 74290150 8224 (d P | BFR8) 30p | 2n2905/A 25p | 40673 63p
7496 84p | 74293150p | 8245 450p SEVEN SEGMENT DISPLAYS rrse 3 | ansesen HEATSINK
7497 340p 74298 200p 8%51 sngP 3015F 190p FND 500 Red  130p BFX84 30p | «2N29268  Tp | o ;or ro-gzg vol
74100120p | 74365150p | 8255 0p | DL704 Red 140 FND 507 Red  130p | Bix85  30p [ #2N29260 10p | \7l%; 4 e 175 /W 259
74104 65p | 74366150p | AY-5-1013 800p | DL707 Red/Green 140p TIL321Red  130p | BFXBS  30p | w2N2926v 12p | *) T, o58 | o CrWESe
74105 65p | 74390200p | RO-3-2513  800P | D747 Red/Green 226p  TIL322Red  130p | 207 30 | #JRERE06 0% | on2eas  asp
74107 36p 74393 225p | X887 1600p | pyrivars: 75491 84p, 75492 96p. 9368 /9374 200p BEY50 225 | 2n3054  6sp | *2N487) 54
YQ\LTAGEOI:(EGULATORS — FIXED 5 ZLr:pSTL(I:e e SCR-THYRISTORS NEW CMOS — MOTOROLA'S 3"z DIGIT A/D CONVERTER
SVmp 7805| 'V91 T 5V 79(;35 160p 1A 50V TOS 70p Clgegoov Plastic 63 A high performance. low power LS!I unit combining digntal and linear
12v 7812 1 ZOP 12V 7912 160p | 1A100V TOS 80p CR10 astic 63P | ¢ircuits on asingle IC. Requires 4 external passive components to work as a
15V 7815 120" 15V 7915 160y 1A400V TOS 90p *MCR101 70-92 25 converter. Other features include auto polarity, auto zero, single positive
18V 7818 120:: 18V 7918 160: 3A400V Stud 100p 22:;5;2/51 5V B P | voltage reference. onChip osciliator, up to 25 conversions/sec, over and
2a4v 7824 120p 24V 7924 160p ;:lgg:// ;8?,*.:2 g:: 5A/400v  TO-66120p tiniiecroaar:;ge signals, LED and LCD compatible and accuracy of +0.06%
LM309K 1 Amp 5V TO3 140 LM323K 3A5V 700p + 2N4444 N
LM309H YOOr:A 5V TOS 75: 8A 50V Plastic  130p “ga,g00v  Plastic 185p Suitable for low cost DVM or DMM.
120 12A400V Plastic 160p Other applications: DPM, Digitat Scaies, A/ D control systems
JBA625 ERIZNI0 SOOI b 164100V Plastic  160p  *2No060 MC14433F 24 pin DIL £13 with S
VARIABLE VOLTAGE REGULATOR Vgtlastic 0.8A/30vV TO-92 34p pin DIL £13 with data (Data 50p + SAE)
723 2V 10 37V 150mA 14 pin DIL 45p }g:égg& il ;:g: #2N5062 PLEASE SEND S A E_FOR FULL LIST
BUAL VOLTAGE REC = astic Y - - -
DUAL VOLTAGE REGULATOR ET0E 0.84/100v T0-92 370 |"\\T RATES. All items at 8% EXCEPT where
1468 * 15V 100mA 16 pin DIL 300p *2N5064 i
(Adjustable by resistors from + 8V to = 20V) 1A/700v  Stud 110p  8a/200v T0-92 40p | markedx which are at 122%

LOW PROFILE DIL SOCKETS BY TEXAS _
8 pin 13p, 14 pin 14p, 16 pin 15p, 18 pin 36p,
22 pin 40p, 24 pin 50p, 28 pin 60p, 40 pin 75p.

Mimimum Order £2
PR P 25p

Fiease add VAT to total

Mail O
Govt.,

NOMATIC LTD.

URST ROAD, LONDON, NW9
4333. Telex 922800

TEC

54 SANDH
Tel:

rder Only
Colleges, etc. orders accepted.

CcMOSs

Resulting from change of product policy ex national sales representative has residual
stocks of 4000 series CMOS and will sell mail order. Manufacturer, Solid State Scientific
Inc. All packed in conductive tubes or foam No responsibility for orders received after
stocks exhausted, for which money will be refunded by return.

4002 Sp 4025 7p 4066 60p
4006 50p 4026 90p 4069 8p
4007 6p 4027 18p 4071 6p
4008 50p 4028 50p 4072 6p
4012 6p 4029 48p 4075 6p
4014 50p 4030 10p 4081 6p
4015 60p 4035 50p 4402 10p
4016 18p 4040 48p 4404 60p

«4017 60p 4041 40p 4412 10p
4018 40p 4042 40p 4428 40p
4019 21p 4043 40p 4445 50p
4020 55p 4044 40p 4449 10p

4021 52p 4051 60p 4510 50p
4022 50p 4052 60p 4520 56p
4023 5p 4053 60p

Please remember to add V.A T to order value at 8% plus postage and packing 25p for
orders under £10.00 value. Over £10 value, post and packing f.o.c. Alimited number of
catalogues with full data sheets are available and will be sentf.0.c. on request with orders
over £10 value

TRANSWORLD SCIENTIFIC LIMITED
Short Street, High Wycombe, Bucks. Tel: High Wycombe 36381

TELERADIO SPECIALISTS IN DESIGNS by John Linsley Hood

Example: 25 to 75 watt. Very Low Distortion HIGH FIDELITY
STEREQ AMPLIFIER. D.C COL_JpIed T H.D. hardly
measurable. £73 in kit form (+ 12%2% VAT)

PP extra :
£2.50

Supplied as a Kit of parts or in ready assembled module form

Also available: Phase Locked Loop: F.M Tuner, Millivoltmeter
Audio Signal Generators: T H. Analyser; F.M
Signal Generator/ Wobbulator

Send SAE for comprehensive illustrated lists and up-to-date prices

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, London N9 OPE
Telephone: 01-807 3719 Closed Thursdays

wwWw americanradiohistorv com
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. the Natural Choccel
at £265.00°

(UK Price Ex VAT)
R} - . =
| ‘ ] l P

o NATURAL e The NATURAL e GUARANTEED
HANDLING CHOICE for YOU PERFORMANCE

e DC-25MHz over
FULL Display
Area

'. 3 Measuring
Accuracy

for further detailsor a | e S i

demonstration please § : - i ° f;%'&?LDngJ o

write or phone . 'g €c
investigation

Scopex Instruments Ltd. Pixmore Industrial Estate.
Pixmore Ave.Letchworth, Herts SG& 1JJ
phone Letchworth (04626) 72771 © Regd Trade Mark of Scopex Instruments Ltd

WW — 094 FOR FURTHER DETAILS

TEN GOOD REASONS FOR BUYING
THE NEW FLUKE 8020A DMM.

1. 26 ranges of AC/DC volts and amps, ohms

and conductance.

2.0.25% vdc accuracy over 10°C range for 1

year.

3. 'High power' ohms for diode testing.

4. 'Low power ohms for in-circuit resistance

measurement.

5. Conductance ranges allow leakage |

measurement tc 10,000 M Q l

6. 9v battery gives typically 200 hrs. life.

7. Protected to 250v dc or rms on any range, |

any function. |

8. Protects to 6kv for 10us on any range, any i
I

function.
9. 2 year warranty on parts and labour
10. Large liquid crystal display.

Harlow(0279)29522
il instrument services

|
{
Edinburgh Way, Harlow, Essex. CM20 2DF. Telex: 81525 ‘

The only way to buy.

WW — 067 FOR FURTHER DETAILS
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NEW PRODUCTS!

NRDC-AMBISONIC 45J
SURROUND SOUND DECODER

The first ever kit specially produced by Integrex for this British NRDC backed surround sound system which is the result of 7 years’
‘research by the Ambisonic team. W.W. July, Aug. and Sept. '77.
Thle unit is designed to decode not only 45J but virtually all other ‘quadrophonic’ systems (Not CD4). including the new BBC Matrix H.10 input
selections.
The decoder is linear throughout and does not rely on listener fatiguing logic enhancement techniques. Both 2 or 3 input signals and 4 or 6 output’
signals are provided in this most versatile unit. Complete with mains power, wooden cabinet, panel, knobs, etc.

Complete kit, including licence fee £45.00 + VAT

INTRUDER 1 RADAR ALARM

With Home Office Type approval.
As in this issue of "Wireless World'’, designed by Mike Hosking, 240V ac mains operated and disguised as a hardbacked book. Detection range
.up to 30 feet. Complete kit. Exc|uswe designer approved kit £46.00 + VAT, all ready built and tested £54.00 + VAT.

Wireless World Dolby@nonse reducer

Trademark of Dolby Laboratories Inc.

Typical performance

Noise reduction better than 9dB weighted.
Clipping leve! 16.5dB above Dolby level {measured
at 1% third harmonic content)

Harmonic distortivn 0.1% at Dolby level typically
0.05% over most of band, rising to a maximum of
0.12%

. Signal-to-noise ratio. 75dB {20Hz to 20kHz. signal
Featuring at Dolby level) at Monitor output

@ switching for both encoding (low-level h.f. compression) and decoding. Dynamic Range >>90db

30mV sensitivity.

a switchable f.m. stereo multiplex and bias filter

p,rovision for decoding Dolby f.m. radio transmissions (as in USA)

®

®

® no equipment needed for alignment

@ suitability for both open-reel and cassette tape machines
®

check tape switch for encoded monitoring in three-head machines

Complete kit PRICE: £39.90+ VAT
Also available ready built and tested . . . . . e .. Price £54.00 + VAT |

Calibration tapes are available for open-reel use and for cassette (specify which) . ...... .. Price £2.20+ VAT *

Single channel plug-in Dolby@ PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with

Tall COMPONENTS . . . . L Price £8.20+ VAT
Single channel board with selected fet ... .. .. ... ... L Price £2.50 + VAT
Gold Plated €dge CONNECTIOT . . . . . . . ottt Price £1.50 + VAT #

Selected FETs 60p each+ VAT, 100p + VAT for two, £1.90+ VAT for four
Please add VAT @ 12%% unless marked thus®, when 8% applies (or current rates) p

hiWe guarantee tull after-sales technicai and servicing facilities on all our kits, have
vou checked that these services are available from other suppliers?

“Please send SAE for complete lists and specifications

EV L Portwood Industrial Estate, Church Gresley,
R E X LT D Burton-on-Trent, Staffs DE11 9PT
’ a Burton-on-Trent (0283) 215432 Telex 377106
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INTEGRER

S-2020TA STEREO TUNER/AMPLIFIER KIT

- SOLID MAHOGANY CABINET

A high-quality push-button
FM Varicap Stereo Tuner combined
with a 24W r.m.s. per channel Stereo
Amplifier.
Brief Spec. Amplifier Low field Toroidal transformer, Mag, input, Tape in/Qut facility (for noise reduction unit,
etc.), THD less than 0.1% at 20W into 8 ohms. Power on/off FET transient protection. All sockets, fuses, etc., are PC
mounted for ease of assembly. Tuner section uses 3302 FET module requiring no RF alignment, ceramic IF,
INTERSTATION MUTE, and phase-locked IC stereo decoder. LED tuning and stereo indicators. Tuning range
88-104MHz. 30dB mono S/N @ 1.2uV. THD 0.3%. Pre-decoder "birdy’ filter. _

PRICE: £58.95 + VAT

NELSON-JONES STEREO FM TUNER KIT

A very high performance tuner
with dual gate MOSFET RF and e
Mixer front end, triple gang > mﬁg@«g;ﬁ 'g'*,,'gﬁg'“
varicap tuning, and dual ceramic o

filter/ dual IC IF amp.

Brief Spec. Tuning range 88—104MHz. 20dB mono

quieting @ @.75,uV. Image rejection — 70dB. IF rejection Mono £32.40 + VAT
— 85dB. THD typically 0.4%. . :

IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £36.67 + VAT
tuning and AFC unit. Choice of either mono or stereo with \AJ:

a choice of stereo decoders. With Portus-Haywood Decoder
Compare this spec. with tuners costing twice the price. £39.20+ VAT

STEREO MODULE TUNERKIT

A low-cost Stereo Tuner based on the 3302 FET RF
| module requiring no alignment. The IF comprises a ceramic
filter and high-performance IC Variable INTERSTATION MUTE.

Sens. 30dB S/N mono @ 1.2uV PLL stereo decoder IC. Pre-decoder “birdy’ filter
THD typically 0.3% Push-button tuning
Tuning range 88— 104MHz PRICE: Stereo £31.95 + VAT

LED sig. strength and stereo indicator

S-2020A AMPLIFIER KIT

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

Power ‘on/off’ FET transient protection.

Typ Spec. 24+24W r.m.s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N
72dB. Headphone output. Tape In/Qut facility (for noise reduction unit, etc.). Toroidal mains transformer.

PRICE: £33.95+ VAT

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

BASIC NELSON-JONES TUNER KIT £14.28+VA1! PHASE-LOCKED IC DECODER KIT ... £4.47 +VAT
BASIC MODULE TUNER KIT (stereo) £16.75+VAT PUSH-BUTTON UNIT ... ... ... ... £5.00 +VAT
PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODERKIT . ... .. . ... ... ... .. £8.00+VAT

TV R R e
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Marshall's

Our range covers over 8,000 items. The largest selection in
Britain. Top 200 ICs, TTL, CMOS & LINEARS.

A. MARSHALL (LONDON) LTD., Dept W W
LONDON — 40-42 Cricklewood Broadway, NW2 3ET
Tel: 01-452 0161/2. Telex: 21492
& 325 Edgware Road, W2. Tel 01-723 4242/3
GLASGOW — 85 West Regent St., G2 2QD. Tel: 041-332 4133
BRISTOL — 1 Straits Parade, Fishponds Rd., BS16 2LX
Tel: 0272 654201

Call i and see us 9-5.30 Mon -Fri 8.5 00 Sar Trade and expost enquines weicome

NEW CATALOGUE 77

2nd edition for Autumn with over 8,000 line items. Plenty of new products and ideas. 35p post paid {25p
o callers)

POPULAR SEMICONDUCTORS (A very small selection from
our vast stocks, please enquire about devices not listed.]

CA3020A 2.29 | LM387N 1.05 |SN76003N  2.20 | TBA500Q 2.30|CO4008 1.10 ¢ TIC47 0.67 AF139  0.69 | 2N698 062 | 2N2923 0.14  2N3638A 0.16 , 2N3906 0.22 , 2N5457 0.32

CA3028A 1.01 | LM388N 0.90 |SN76008Kk  1.50 | TBAS10 2.21{C0O4009 0.84 | BST0246 1.38 AF239  0.65 | 2N706  0.28 | 2N2924 0.15| 2N3662 0.23 | 2N3962 0.85 | 2N5458 0.33

CA3028B 1.29 | tM389N 1.00 {SN76013N  1.30 | TBA510Q 2.30{C04010 0.64 | BRIDGE ASY28  1.20 | 2N718  0.27 | 2N2926G 0.15 | 2N3663 0.26 | 2N40S8 0.20 | 2N5485 0.38

CA3030 1.35 | LM702C 0.75 {SN76013NO 1.50 | TBA52Q 2.21/C04011 0.24 [ RECTIFIERS  _ ASYS5  0.65 | 2N914  0.35 [2N2926Y 0.15 [ 2N3702 0.13 | 2N4060 0.20 | 25703  3.95

CA3036 1.10 | |M709C 0.65 |SN76018K  1.45 | TBA520Q 2.30[C04012 0.24 |'B40C1500 0.48 8C118  0.20.| 2N929  0.25 | 2N3019 0.55 | 2N3703 0.15 | 2N4122 0.25 | 25702 3.00

CA3045 1.40 { (M709N 0.45 [SN76023N  1.45.| TBA530 1.88(C04013 0.60 | PWOO5  0.84 BC164  0.27 [ 2N930  0.26 | 2N3053 0.26 [ 2N3704 0.15 | 2N4123 0.37 | 40332  0.55

CA3046 0.88 { IM710C 0.80 [SN76023NO 1.26 | TBAS30Q 2.07[C04014 1.15 | PWO! 0.86 BC167A ©.12 | 2N1132 037 | 283055 0.70 | 2N3705 0.1 | 2N4125 70.17 | 40311 0.50

CA3048 2.23 | LM710N 0.60 |SN76033N  2.20 | TBA540 2.29{C04015 1.15 [ PW02  0.88 BC1678 0.12 | 2N1483 1.70 | 283108 0.60 | 2N3706 0.16 [ 2N4250 0.24 | 40363  1.30

CA3049 1.80 [ LM723C 0.85 |[SN76110N  1.18 | TBA54042.30 [CO4016 0.64 [ PWO4  0.98 BC169B 0.12 | 2N1613 0.30 | 2N3133 0.4% ['2N3707 0.8 [ 2N4266 0.20'| 40673  0.75

CA30521.62 ] LM723N 0.75 |SN76115N  1.51 | TBA5503.13 }C04017 1.15 | PWOB 1.18 BC171B 0.16 | 2N1711 0.30 | 2N3392 0.16 | 2N3708 0.13 | 2N4284 0.35 | AC126 0.45

CA30530.60 | LM741C 0.85 |SN76116N  1.68 [ TBA550Q3.22 | DIL SOCKETS | KOOS 2.10 BC182  0.11 | 2N1893 0.38 | 2n3393 0.15.| 2N3709 0.15 [ 2N4286 0.20 | AC127  0.45

CA30800.75 | LM741N 0.40 |[SN7613tN  1.20'| TBAS560Q 3.22(8 pin  0.15 | KO1 2.16 BC182L 0.14 | 2N2060 5.00 | 2N3417 0.40 | 2N3710 0.16 [ 2N4288 0.20 | AC152  0.50

CA3080A1.88 | LM7141.80.40 |SN76275N  1.56 | TBA570 1.29|14 pin  0.16 { KO2 248 BC184L 0.14 | 2N2219 0.35 | 2N3439 0.88 | 2N3711 0.16 | 2N4403 0.18 [AC153  0.55.

CA3086 0.60 | LM747CN 0.90 |SN762.7N  1.20 [ TBA570Q 1.38 |16 pin  0.18 | K04 312 BC212A 0.14.] 2N2221 0.25 |\2N3441 0.85 [2N3771 1.95 | 2N4822 0.75 | AC187K 0.60

CA3088 1.70 [ LM748.8 0.55 |SN76228N  1.41 | TBA641Q 2.70|18 pn  0.27 | KOB 3.86 BC214L 0.17 | 2N2222 0.25 | 2N3553 2.99 | 2N3773 2.90 | 2N4916 0.20 | AC188K 0.60

CA3089 2.52 | LM748N 0.55 ISN76530N 0.75 | TBA65! 2.20|22 pn  0.30 [ BY164  0.57 BD135 0.37 | 2N2222A 0.25 | 2N3565 0.20 {2N3794 0.20 | 2N5129 0.20 | ACY22  0.60

CA3090 4.00 [ (M1800 1.76 |SN76582N  1.40 | TBA700 1.5224 pn  0.35 BF195  0.16 | 2N2368 O. 2N3566 0.20 | 2N3819 0.36 | 2N5192 0.75 | ACY30  0.80

-CA3130 0.98 | LM1808 1.92 |SN76533N  1.20 | TBA700Q 1.61 (28 pin  0.45 BEX84  0.34 | 2N2369 0.25 [ 2N3567 0.20 | 2N3854A 0.25 | 2N5222 0.18 [ AF106  0.55

tM307A 0.67 | LM1828 1.75 |SN76544N  1.44 | TBA702Q 2.30(40 pn  0.55 | RAMS BFY51 0.25 | 2N2646 0.75 ['2N3571 3.70 | 2N3856A 0.25 | 2N5245 0.34 | AF109  0.75

LM307N 0.40 | LM3307N 0.85 |SN76545N  1.65 | TBA750 1.98 | TRIACS (MM2101-2N  3.00 Bl gsv65 0.0 | 2N2905 0.37 | 2N3572 3.50 [2N3859A 0.21 | 2N6447 0.15 [AF115  0.65

LM304  2.45 | LM3302N 0.85 [SN76546N  1.44 | TBA750Q 2.07 [Plastic MM2102-2N  2.70 Bl 5\697  0.30 | 2N2906 0.28 | 2N3638 0.16 |2N3905 0.22 | 2N5449 0.19

LM307N ©0.65 | LM3401N 0.70 [SN76550N  0.35 | TBABOO 1.25[400V 6A 0.70 |MM2111-2N  3.00

LM308N 0.85 [ LM3900 0.75 [SN76552N ©0.52 | TBAB1O 1.25|400V BA 0.75 | MM2112-2N  3.00

LM309K 1.85 | LM3905 1.60 [SN76570N  1.65 | TBAS20 1.25 [400V 12A0.85 [ MM740920D 12.57 SPECIALIST CONSUMER

LM317K 3.00 [ IM3909 0.68 | SN76620N  0.90 | TBA920 2.90 | 400V 16A1.10

{M318N 226 [ MC1035 1.75 |SN76650N  1.10 | T8A920Q 2.99 400V 20A1.70 [Fems 35p

LM323K 6.46 | MC1327p 1.54 [SNT6660N  0.60 | TBAS40 1.62 400V 25A2.80 {yyis-14 2.95 Ew Post Paid

LM339N  1.40°| MC1330P 1.00 | SN76666N  0.92 | TCA160C 1.85 ;vasrons . o

LM348N 1.50 | MC1350P0.906 [TAA310A 1.00 | TCA1608 1.61 lastic F catrn i

LM360N  2.75 [ MC1352P1.10 | TAA320A 1.00 | TCA270 2.25{ 100V 4A 0.35 | PROMS Stocking Distributors Officially Appointed 25p To

LM370N  2.50 | MC1433G3.30 [TAA521 1.00 |.7CA280A 1.30 | 200v 4A 0.40 |DM745287  5.33 @® NATIONAL ® VERO Caliers

LM371H  1.70 | MC1435G 2.00 | TAA522 1.90 | TCA290A 3.13 300V 4A 0.44 | MM5204Q  32.30 ® TEXAS @® ANTEX

LM372N  1.70:) MC1437L2.00 | TAA550 0.60 | TCA420A 1.84 [400v 4A 0.49 }MM1702AQ 10.80

LM373N  2.80 | MC1439G1.60 | TAA560 1.75 | TCA730 13.22 ;ggv g: g.:g MM2708Q  35.00 @® MULLARD @ ELECTROLUBE

LM374N 3.10 | MC1445G1.95 [ TAA570  2.30 | TCA740 2.76 v .49 } SIFAM >

LM377N 1.75 | MC1455G1.70 [ TAA6118 1.85 | TCA750 2.30 | 300v BA 0.56 [ SC/MP CHIPS o glEsnég';EM 4 ARROW HART with over

LM378N 2.25 | NEG55 0.40 | TAA621  2.15 | TCA760 1.38 égg\\? g: 84;: z %:a"nell :;g @ SE @ 8500

LM379S  3.95 | NE556 1.10 | TAAG618 1.50 | TCABOO 3.13 . annel 10 P

(M380.8 0:90 | NESBS  1.30 | TAA700 391 | UAA170 2.00 | 100V 1240.57 MAKES COMPONENTS BUYING EASY LINE ITEMS

LM380ON 0.98 | NES66 1.85 | TAAQ30A 1.30 gAAago 2.00 gggv:;: g.gg énaoa‘m'r -

LM3B1AN 2.45 | NES67  1.80 | TAAG30B 1.30 [ CO4000 0.24 v X HIPS —

LM38IN  1.80 |'SAS560 2.50 [ RAD100 Vas|licDaoor o za 2002 AoIe T HINSB0S0L 23 6 WHY NOT PAY US A VISIT AT OUR NEW CENTRAL LONDON BRANCH AT 325

LM382N 1.25 | SAS570 2.50 | 78120 0.75 4 i b b

LM384N 1.5 ' S042P  1.25 ' TBA400 2,00 | CD4005 1.34 'TIC 44 0.32 'DP82280 $1ol EDGWARE ROAD, W2, ABOUT 100 YARDS NORTH OF THE WESTWAY

LM386N 0.80 SN76001N1.30 TBA500 2,29 CD4007 0.24 TIC 46 0.46 DP8212N 3.08 FLYOVER. EXTENSIVE STOCK RANGE. MANY SPECIAL OFFERS TO
- e = - . e P Ot

‘WHAY 1S A MICROPROCESSOR?” A COMPLETE TEACH YOURSELF PERSONAL SHOPPERS ONLY.

‘Prices carrect 12 Sept ., 1977, but piease aaa VAT, p&p 40p

‘COURSE WITH CASSETTES + BROCHURE — £9.95 INC. OF VAT & P&P

RADFORD HD250

High Definition Stereo Amplifier

———— S |
r_IMDMPONEN‘I'S

Reasistors 5% carbon E12 1} 10 10M
“aW 1Vzp. 1W 3p. Preset Pots.
subminiature 0.1W E3 1000} to 4M7
vertical 8p, horizontal 9p. Potentiome-
ters 0.25W E3 4K7 10 2M2 log. or lin
single  30p, dual 95p. Polystyrene
Capacitors E12 63V 22pf 10 8200pf
3 ¥2p. Ceramic Capacitors, vert. 50V E6
22pt 10 4700pf 3p. Polyester Capaci-
tors 260V E6 0110 1mf5vzp, 15, 22
7p. .47mf 11p. Electrolytics 50V 47,
1. 2mt 5p. 25V 5, 10mf 5p. 16V 22,
47mf 6p, 100mf 7p. 220mf 9p. 470mf
11p. 1000mf 18p. Zener Diodes 400W
E24 3V3 to 33V 8 V2p.

FERRANTIZN414
IC radio chip £1.44. Extra pants and pcb
.for radio £3.85. Case £1. Sae for data

TV GAMES IN FULL COLOUR.

Add different colours to

the frame, ball, bats ‘*
and background of the

AY-3-8500 TV games

using the new Swanley

colour encoder .
— kit Only £9.95. AY-3-8500 £6.95.
Black and white TV games kit £11.95.
Rifle kit £4.95. Send sae for giant. free
data leaflet

BATTERY ELIMINATOR BARGAINS
3-WAY MODELS £2.90.

4-way Muttijack. 6/7%2/9V 300ma
100MA Radio Modeis with press-stud
connectors. 9V £3.45. 6V £3.45. 9+ 9v
£5.15. 42 +4'%V £5.15. 64+ 6V £5.15.
150mA Cassette Models. 72V with §
pin din ptug £3.65.

Fully Stabilized Modet £6.40. Switched
3/6/7%/9v 400mA

MAINS TRANSFORMERS

6.0-6V 100mA 94p. 9-0-9V 75mA 94p.
12-0-12V 50mA 94p. 0/12/15/
20/24/30v 1A £3.85. 0/12/15/
20/24/30vV 2A £5.15. 6-0-6v 1%A
£2.75. 9-0-9v 1A £2.39. 12-0-12v 1A
£2.69. 15-0-15V 1A £2.89. 30-0-30v
1A £3.59.

A new standard
for sound reproduction in
the home! We believe that no other

amplifier in the world can match the overall
specification of the HD250.

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

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

be identified or dasitis

Distortion, preamplifier: Virtually zero (
below inherent circuit noise.)

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

Husm and noise: Disc,—83dBV measured flat with noise band width 23 Khz (ref
' " BmvV); —88dBV "A" weighted (ref. 5mv)

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

Hear the HD250 at

~ SWIFT OF WILMSLOW

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

[Mail Order and Personal Export enquines: Wilmsiow Audio, Swan Works, Bank
‘Square, Wilmslow {Tel. 29599)

"Now available ZD 100 power amplifier and ZD22 pre-amplifier

WW—038 FOR FURTHER DETAILS

PRINTED CIRCUIT KITS, ETC.»
Contains etching dish, 100 sq. ins. of pc
board, 1ib. ferric chioride, etch resist pen.

BATTERY ELIMINATOR KITS
100mA Radio Types with press stud
battery terminals. 4%V £2.10. 6V £2.10.

drill bit and laminate cutter £3.85. 1lb
ferric chloride £1.05. 100 sq. ins pc
board £80. Etch resist pen 75p.

9V £2.10. 4'2V+4%V £2.50. 6V+ 6V
£2.50. 9V+9V £2.50.

Stabilized 8-way Types transistor

stabilized to give low hum
S-DECS ANDT-DEQ:— 3/4%2/6/7%/9/12/16/18V  100mA
S-deC £1.94 model £3.20. 1 Amp modet £6.40.
T-DeC £3.61 Heavy Duty 13-way Types.

u-DeC £3.97 A& :
u-DeCB £6.67 7~/ ===+
16DILIC "~
Carriers £4.91

-~ 4% /6/7/8%/11/13/14/17/21/
#{' 25/2B/34/42V 1A £4.85. 2A £7.95.
¥ 3 Car Convertor Kit. Input 12V DC
AY Output /7% /9V 1A regulated £1.95.
/ Stabilized Laboratory Power Kit.
Switched 1 to 30V in 0.1V steps. 1 Amp
£12.45. 2 Amp £14.95.

JC12, JC20, JCA0 - T,
AMPLIFIERS K '\

JC12 6W IC audio amp
with pcb £1.95. Also
new JC40 20W model 7,
with pcb £3.95. JC20 ;=

— 10 watt integrated circuit amp with pch
O £2.95. Send sae for free data on all 3
models, and associated power and
preamp kits

DEPT WW, PO BOX 68, 32 GOLDSEL RD. SWANLEY, KENT BR8 8TQ
Mait order only. No callers. Send sae for free data on kits. Post and packing 30p. Prices
include VAT . Official orders welcome. Overseas customers deduct 7% VAT on items marked®
and 11% on others.

-

! K

BI-PAK AUDIO MODULES

S450 Tuner £21.95. AL60 £4.86.
PA100 £14.95. MK60 Audio Kit
£36.45. Stereo 30 £17.95 SPM80
£3.75. BMT £4.25.

SINCLAIR CALCULATORS
Cambridge Scientfic programmabie
calculator £13.95. Prog. library £4.95,
Mains adaptor £3.20. Cambridge
Scientific £8.95.

www americanradiohistorv com
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TRAMIBLS <

A SEMICONDUCTOR POWERHOUSE
TRAMPUS ELECTRONICS LTD., $8-80 GROVE ROAD, WINDSOR,

1 BERKS. SL4 1HS. (Trade, Export & Retail)
BAACLAYCARD Tel. WINDSOR (07535) 54525. Callers welcome Mon.-Sat., 9 a.m.-5 p.m.
—_ Fast service on ex-stock products Same day despatch normally Quabty devices
manufacturers  specihications, lowest prices Barclaycard & Access by post or

telephone. £5 muimum VAT Add B% to prices marked * add 12'2% VAT to all
A othes prices Post & Packing 20p U K Send CWO. except Govt Depts etc Money

back if not satished Catalogue sale st free Send SAE

1.0 Al price sach  TRANSISTORS SCR & TRIACS: 572 25p*
555 DIL 8 TIMER 37p°  BC107 1080r 109 ALL  8p°  BR100 40p*
723 T099 REG 47p"  BC1078 15p°  C)106 4A 400V P
723 DIL 14 PIN 69p°  BC108BorC 15p° 1A 400V 80p° 1A 6DOV 69p°
741DIL8 PINOP AMP  25p°  BC109BorC 15p°  DISCO TRIAC 10A 400V 80p
741DIL 14 0r TO99 36p°  BC147/8/9 12p VERO. All stocked 0 1"
747 DUAL 741 89"  8C167/8/9 10p 24" x 3%” 42p° 3% x 5"
748 DIL 14 PIN 28p"  BC177/8 9 20p°  56p°
748 DIL 8 PIN a9p’  B8C182/3/4Aorl 10p 3% x 17" £2.50° 2" x 4" DIL
7805 PLASTICor TO3  £1.00°  8C212/3/4AorL 14p 75p°
781200 15 PLASTIC ~ £1.50°  BCY70/71/72 20p* 6 x4’ DIL BREADBOARD
760130r 76023 - £1.69 BD1310r 132, ea 39p* £2.44°
8038 SIG GEN £5.00°  BFY50. 51 0r 52 20p° POTS 2Bp. PRESETS 9p.
AY51224 CLOCK £2.50°  MJ2955 (PNP3055)  £1.50°  RESISTORS 2p. CAPACI-
LM340 50p"  MJE2955 £1.40°  TORS: CERAMIC 8p. ELECTRO-
LM301 DIL 14 PIN 29p°  MJE3055 §6p°  LYTIC, 1uf-100uf 7p.
LM301 DIL 8 PIN 5%p°  ORP12 §0p°  HEATSINKS TO18/TO5  5p°
LM309KTO3 5v £1.00° TIP29. 30 31.32C 60p° TO3 29p°
LM318 70V US £2.26°  TIP41AOR42A 85p°  SOLDER DISPENSER 18SWG
LM38ON 2W AF £1.00 TIP41C or 42C £1.00° 35p°
LM3900 QUAD OPA 75p°  TIP2955 65p"  SOLDERCON 100 asp’
MC1310 YES ONLY 75p°  TIP3055 55p° 1 £4°
NE555 TIMER 37p°  TIPA3 UJT 30p DIL SOCKETS 8or 14 or 16
NES56 2 x 555 €1.00°  2N2646 UJT 50p° 15p°
SN76611 & 60IF £1.26 N2904 ORS 30p°  CMOS: Many stocked 1 &
TBAB1O 7W AF £1.00 N2926 YG 15p° 4001 or 2 23p
W g 2N3053 24p° 4009/10 59p°
g ch:2 A 2N30S511sw asp'  401120p" 4049 or 69 23p°
: L4 2N3442 120V 3065  £1.60°
24REDLICLIR 1880 IN3702/3/5/6 10p
COLOUR LEDS 2% 583704 P44
DISPLAYS (RED LED) 2N3B19E or 23E 18p TTL 7400N SERIES
03" DL704/2 85p°  2N3904/5/6 20p 7400  14p° 7490 49p°
0.3 0L707/2 65p"  2N5457 FET 50p 7401 9p' 7491 S50p°
06"0L747/2 £1.00°  INSBUSH SETS, £A 10p° 7404  20p° 7493/550p°
TGS308 GAS DETECTOREG.00°  MATCHING ADD 20p° 7408/910p' 74107 20p°
309pf MED/SHORT TUNER 7413 39p° 74121 33p°
£1.00°,  FULL S8PEC. PAKS 7417/2029p° 74123 39p°
AUDIBLE WARNING BLEEPER PAKA 10 x LEDS £1.00° 7430 8p° 74141 80p'
12V 100mA €1.49°°  PAKB 4x741G £1.00° 7440  18p° 74157 S0p°
DALOPCBPEN 2TIPS  74p°  PAKC 3x 2N3055 £1.00° 7441 79p° 74193 S50p°
SRBP 6" x 4" BOp'  PAKH 6x2N3B19  £1.00° 7447 84p°
FEC £1.00°  PAKK 40x IN914 £1.00° 7448 80P’ QUOTE THIS
PCB ETCHING KIT £2.00° PAKN 25x0A81/91 £1.00" 7470/7229p° AD FOR
DIODES T PAK M 3 x 2 AMP. PNP/NPN 7473/7438p° gppCial
0A81/91 sp PAIRS 60 VOLT (TOTAL 6} 7475 40p° PRICES
IN4148 & IN914 SILICON  4p° E100y 7476  39p° SHOWN -
IN40OT 8p* IN4DO4 7pe  PAKW 20 x MIXED 10V 7480/2/3

B2788 ZENERS 400mW 100" ELECTROLYTIC 2— 100uf
BRIDGE 1A 50V 26p° 6A

J0op*
£1.00 7485/86 10p"™
£1.00° MORE PAKS IN FREE LISTS

MINICASES

Better instruments.
Better service.

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

ENGLAND London Instrument Repair Centre, Acton Lane, Chiswick,
Ltondon W4 S5HJ Trade Reception. Cunnington Street Tel: 01-995 9212
tondon Instrument Repair Centre, Archcliffe Road, Dover, Kent

Tet: Dover (0304) 202620

Farnell International instruments Ltd., Sandbeck Way, Wetherby,

West Yorkshire LS22 4DH. Tel Wetherby (0937) 3541

TER Instrumemnts Ltd , Peel Lane, Astley, Manchester M29 7JH.

Tel: Atherton (05234) 2275 or 5611

Midlands Instrument Repair Centre, Thorn Automation Ltd.

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

SCOTLAND Faicon Electronics, 92 High Street, Johnstone. Scotland
Tel: Johnstone (0505) 23377

WALES Electro Services, 25 Chepstow Road. Newport, Gwent NPT 8Bx
Tel: Newport (0633) 211243

Tne manufgp;urers']olnt service organisation.

WW-—040 FOR FURTHER DETAILS

Overall Dimension Case Case Chrome
Type | Width Height Depth | novents | with vents | leg
21 6% 4v't AN — 4.75 1.00
22 8%’ 5¥%'' 5% - 5.35 1.00
23 10%" 6% 6% - 6.35 1.05
24 12%" 7' TN - 6.95 1.05
25A 6% 4V 4V 4.60 5.15 1.05
258 62" 4%’ 6" 4.85 5.40 1.05
26A 8%'" 5%'' 6% 6.50 7.05 1.05
268 8%'' 5%’ 8%' 6.83 7.38 1.05
27A | 12%' TV 5% 7.10 7.75 1.05
278 |12 7% 8’ 7.70 8.35 1.05
28A | 14" 10" 6% 8.40 9.05 =
288 | 14"’ 102" 8% 9.13 9.78 =
29A | 10" 4" 6’ 5.88 6.43 1.05
298 | 10" 4" 8’ 6.20 6.75 1.05
30A |12 0 6" 6.40 7.05 1.05
30B | 12" 5" 8’ 6.70 7.35 1.05
31A | 14" 6" 6'' 7.00 7.65 1.05
318 | 14" 6" 8"’ 7.35 8.00 1.05
61 15%' 7% 9% - 10.60 =
62 17%' 8% 9% — 12.35 —
63 16%'" 9% 9% — 12.35 —
64 15% 7V 12%" - 12.35 —
65 17%' 8% 12%" — 14.00 =
66 16%""  9%'" 12" = 14.00 —

new OLSON

SLOPING
CASES

Cases made from 20G steel
Front panels made from 20G aluminium

Type Panet Dim‘ Depth 1 Height Price
1 150 m/m X 100 m/m 95 m/m 95 m/m £1.95p
2 200 m/m x 100 m/m 85 m/m 95 m/m £2.25p

-3 250 m/m x 100 m/m 95 m/m 95 m/m £2.75p

PORTABLE POWER DISTRIBUTION
FOR INSTANT MAINS!

| COMPLETE WITH 6FT. CABLE AND 13
< * | AMP FUSED PLUG

4sockets 13A ... ... .. .. £9.75
6 sockets 13A ... ... ... £11.50
4 sockets 13A switched ... £11.25
6 sockets 13A switched ... £12.50

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS & PLUG
\

S;nd for details of complete range\
OLSON ELECTRONICS LTD., FACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ

TEL: 01-739 2343

= — i
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Z & | AERO SERVICES LTD.
Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF
Tel.: 727 5641  Telex: 261306

MULTIMETER F4313 - 07 (OIS,
{Made in USSR} 0AZ 0.45 12M5 065 Y87 050 PS4 0.90
B ¢ e wT L om 0.55 12A05 055 £Y68 0.50 PS8 0.80
X 082 045 12AT7 045 E240 060 PS03  1.30
SENSITIVITY: 03 0.45 12007 0.38 — EZ41 075 PY3I 0.50
11200V DC range: 10,000 Q/V l::gm :;: :m‘; g-g g:fll ﬂo-g ;;:? gg
Other D¢ ::292516286%08 /(\)/ v 185~ 055 1200 038 K66 340 P12 045
ge: o, SR46Y 1.00 12B4A 0.80 KT88 4.80 PY&3 0.50.
600V AC range: 15,000 Q/V ‘546 055 12BA5  0.60 (® P& 065 FYEE 050
300V AC range: 15,000 Q/V 545 055 12865 060 ﬂ PLEA 065 PYSA 110
Other AC ranges: 20.000 Q/V 5Y36T  0.65 12847  0.60 - PCCB4 045 TT21 6.30
- 6AJS 0.65 12x4 0.50 - VALVES PCCB5 045 TTZ 630
AC/DC current ranges: 60-120-600uA-3-12-300mA-1.2-6A gﬁ g;: :1“9%5 g;: PCCBE  0.65 H:'lﬁﬂﬂ ggg
AC/DC voltage ranges: 60-300m\ 1.2-6-30-120-300-600-1200V : 3 PeCes - 0.55 ;
‘Resistance ranges: 3000-10-100-1000K Gen el Gl G bne O k) G0 bl O
A 1 .C' 2 5% AC . 6ASE 0.80 35A5 0.80 ECC8S 0.45 ECLB6 055 PpCraD 0.40 UBC31 0.50
'Accuracy: 1.5% DC; 2.5% (of full scale deflection) 6ATE g_w 3585 g_m E% 1.25 5{% :;:: PCFB2 040 UBFSD 0.50
Mirror scale and knife edge pointer. Taut suspension of movement. Transistor 6AVG .50 3505 .70 E 0.60 g PCFSS 0,65 UBFBY  0.50
| s o 8 BAWSA 0. 35A5 0.80 ECCHY 0. EFB6 0.40
;ampluDher is used for all AC ranges thus achieving a common linear scale for both AC BAUB n}: W4 0.60 ECCHEY 0.:: 183 035 x% g:g ﬂ% :g
and DC ranges. 68A6 038 50C5  0.70 ECFR0 045 EFI84  0.40 PCRB02 055 UCFR0 075
Meter 1s protected by a transistorised ‘Cut-out refay circuit. Range selection 1s 2:52 :";: E‘,}ng“ gg Egg :';: E[gm g;: ;g'wz:n g;: ﬂgm :g
%qhneveq bY clearzlyésma{;e(;:] piano keys. Power source: 5 1.5V dry cells. 58NG 0.80 EAF82 0.70 ECF801 075 EL36 060 PCLB2 0.,40 UCLE? 0:40
imensions: 95 x x mm. 2%%? 0.55 E:gm 0.65 sgraoz 0.75 stg; 060 PCt84  0.50 UCLBI  0.70
PRICE £39.50 plus VAT 0.70 i 0.75 ECH42 085 E 6.60 PCL85 0.60 UFd1 0.75
Packaging and pos?aueiﬂ 10 6C4 0.40 EBCS) 0.50 ECHB1 0.50 ELA3 0.60 PCLB6 0.60 Uf42 0.75
9J ge 1t 6086 050 EBFB0  0.50 ECHE3 , 0.50 ELBA 035 PCI200 075 UFB0  0.40
X - BEAS 8.75 ::FBS :.45: Egij% 050 EL95 0.70 PL33 0.40 UF8S 0.50
- 66K5 .70 EBFBY E 040  ELS00 080 PL36 0.60 UF89 0.50
osclLLo_scopE C| 5 644 0.75 EC86 0.75 ECL81 0.75 EM80 0.55 PL3B 0.65 UL41 0.70
Made in USSR 6J56T 055 EC88 075 ECLS2 042 EM8I 060 P8I 055 U4 050
Coomay sl o ey 0 e wrge veen | S5 AR G LD DM 0o tmun em
oscilloscope. Well proved dfe;ign based on standard 6SL76T 055 ECCE2 0.38 X . ) PLEA 050 UYS2 0.60
octal valves makes servicing and maintenance 65M76  0.55 ECCEI 0.38 All prices are exclusive of VAT PLS 0.70 UY8S 0.50

straightforward and inexpensive. Because of its
.bandwidth of 10 MHz the instrument is suitable for J* I — -
general electronic applications and educational MINIMUM EXPORT ORDER £100

purposes where a sophisticated instrument would be.

both d gel . 3in. tub 50

e v oo W oSS || ARGE STOCKS 1976/1877
librations. itivit / ax. Triggered a

‘??e:e-:s::z?:g ti?r?:Itlw;;Z, suirtnarglevfcr:r1 c.zl(isplaigi‘igr pulsr;s OF cATALOGUE

f 0.1 . 3 CA.C. i tion. '™

O™ 0 price £55.00 ax, works, phus VAT SEMICONDUCTORS AVAILABLE 30p

Packing and carnage (U.K. only} £3.00

o — e Lo —
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RESEARCH MACHINES

COMPUTER SYSTEMS USING THE Z80A

BUDGET HI-FI DEPARTMENT

You can now purchase this fantastic Hi-Fi system complete for only
£147.95 at what must be a fraction of it s value today.

System consists of:~ the famous MATSI TFS60 Tuner/AMP: a really
top quality receiver from one of Japan’s leading manufacturers,

15 watts per channel FM/MW/LW, two NAD 6 speakers fitted with AR RESEARCH MACHINES 3807

units and a Goldring belt-drive turntable with magnetic cartridge e Scamsont weraon Tos Ty seroat el ot vty 24 vows 1 40 cpavecirs (960
complete with an attractive plinth & cover of ultra modern design. T oy ot and com b vao by e CP) s mamory carion Thve meact
Leads etc supplied free. e e e B D R Se IS Wi Ao A
LION PRICE: Complete MATS| System £147.95 e A MACNES a0z e T oo T Seraa ana i of 80 (rororian x 72
or purchased individually: e crawnere os aaroat e srmltions. NPT Vory oo atavty. 53
TF60 Receiver: £69.90. NAD6 Twin Speakers £55. K A S O a Meroprocosons Cully buticred b, AMHis clock
Goldring Turntable (cartridge Plinth & Cover) £29.95. s o 2K pevetwiihou 35dma sy mermory OB Using s page seloct mods, e compoter

mamory can be expanded indefinitely FIRMWARE Monitor Commands  List memory. Modify memory.

Load from ca;seue. Dump on cassette, BSvngle step ‘trace’ Go 1o User Programme, Breakpoint a‘;c
Leading suppliers of TELEVISIONS, RADIOS, TAPE RECORDERS, BUDGET HI-ft, CASSETTE SOFTWARE Extended Monitor Varous Basics Text Edior with both a sequential and interactive mode.
RECORDERS, SPEAKERS, AMPLIFIERS, TUNER/AMPS., VIDEO and MUSIC CENTRES and O e vt a3 hera 810 1
ACCESSORIES, EXPORT TELEVISIONS and MUSICAL INSTRUMENTS, ALL AT KEEN PRICES. room for expansion Keyboard 1s in a separate case
. This system 1s also available as 3 partly assembied kit The computer is supplied as a kit with the main PCBs

already bwilt and tested

X ’ s
'm "} Our systems are designed and manufactured in Oxtord by RESEARCH MACHINES LIMITED and are soid
£ ;T i through SINTEL

= Stockist's for the worlds major HiFi manufacturers RESEARCH MACHINES 380Z SYSTEM 16+ K
o LONDONS HI FI SUPERS TORE R Ready-built system with 16K RAM 2K ROM Monitor and includes a cased keyboard £1063.00
227 TOTTENHAM COURT ROAD. L ONDON W1 RESEARCH MACHINES 3802 KiT SYSTEM 4/KIT
‘ Tet 01-580 7383 and 01637 1601 . Partly assembied kit version with 4K bytes of RAM 1K ROM Monitor and s without a keyboard
Telex' 28394 LIONG JU— e WA — = —— £499.00
i . .. QOper 9 am to 6 pm Monday to Saturday (Thursday until 7 pm) DELIVERY 1 to B weeks Details of other combination prices are available from SINTEL Prices are
- — exclusive of VAT and p&p
"“‘l"f o= | [ oy S These systems are available from SINTEL, P.0. BOX 75C, OXFORO. Tel Oxiord (0865) 49791,
e
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SWITCH TRIGGER MATS

So thin 18 undetectable under carpet but will
switch on with slightest pressure For burglar
alarms, shop doors. etc 24in X 18in £2.33. Post
and VAT 60p 13in X 10in £1.88. Post and VAT
50p

CONTROL
DRILL
SPEEDS

DRILL CONTROLLER
Electronically changes speed from
approximately 10 revs to maximum  Fuil
power at all speeds by finger-tip control,
Kit includes all parts, case. everything and
full instructions, £3.48 including post and
VAT Made-up model £1 extra.

MAINS TRANSISTOR PACK

Des- 10 Operate sets and output
gV 12V for up to 500mA (class D working). Takes the places of any

ol the following battaries: PP1. PP3. PP4, PP6. PP7, PPQ and others

Kit comprises matn transtormer rectifier, smoothing and load reststor

condensers and instructrons Real smp at only £1.50. VAT and postage

50p

SOUND TO LIGHT UNIT

Add colour or whtte light to your amphfier. Wil
operate 1, 2 or 3 [amps {(maximum 450W). Unit
n box all ready to work £7.98 plus 95p VAT and
postage

MICRO SWITCH BARGAINS
Rated at 5 amps 250V. 1deal to make a switch
panel for a calculator and tor dozens of other.
applicavons Parcel of 10 for £1. VAT and post
paid

RADIO STETHOSCOPE
Easiest way to fault find, traces, signal from aerial
1o speaker. when signal stops you've found the
fault Use 1t on Radio, TV. amplihier. anything Kit
comprses transistors and parts including probe
tube, twin stetho-set £3.98 VAT and postage
ncl

MULTISPEED MOTORS

Six speeds are available 500, 850 and 1.100 r.p.m
and 7.000. 9,000 and 11.000 rpm Shaft 1s % in
diameter and approximately 1n long 230/240V I1s
speed may be further controlled with the use of our
Thynstor controller Very powerful and useful motor
size approx 2. dia X 5 n long Price £2 inciuding
post and VAT

MAINS RELAYS
With tniple 10 amp changeover contacts —
operating coil wound for 230V ac¢. chassis
mounting, one screw fixing, ex unused equipment
80p each. 10 for £8 post and VAT paid

TELESCOPIC AERIALS

for portable car radio or transmitter.
Chrome plated — six sections, extends
from 7%2 10 47in 80p + 15p post and
VAT KLEOMODELFORFM 80p + 17p
post and VAT

EXTRACTOR FAN
Cleans the air at the rate of 10,000 cubic feet per
hour Sunable for kitchens, bathrooms, factories,
changing rooms. etc 1t s so quiet it can hardly be,
heard Compact. 5%1n casing comprises motor,
fan blades, sheet-steel casing. pull switch, mains
connector and fixing brackets £8.28 including
post and VAT,
Monthly list available free. send long stamped
envelope

BLACK LIGHT

As used in discos and stage effects eic — wvirtuslly no white light
appears until rays impinge on white collars and cufts. etc — we offer
mains B L lamps, 175 watts plugs into any lamp holder requires no
choke or control gear price £7 + 95p post and VAT or for glamonsing
rock specimens, looking for watermarks, etc . 8 9in 6 watt tube with
starter. choke lamp holds, etc . all for £4.80 post and VAT pard.

NEED A SPECIAL SWITCH
Oouble lead contact Very shght pressure, closes
both contacts 12p each . . Plasuc push-rod
supplied for operating 10p each. 10 for 88p.

°0

HUMIDITY SWITCH .
Amencan made by Ranco. therr type No J11.
The action of this device depends upon the
dampness causing a membrane to stretch and
igger a sensiive microswitch adjustable by a
screw, quite sensiive — breathing on it for,
nstance will switch it on Micro 3 amp at 250V
ac. Overall size of the device approx 3%in long
1in wide and 1 %un deep.

PP3/PP9 REPLACEMENT
Japanese made in plastic Container with leads size
2n X V1Yan X 1Yan, this 15 ideal to power a
caleulator or radio, it has a full wave rechfier and
smoothed output of 9V suitable for loading of up
© 100m A £2.83.

MULLARD UNILEX

A manns operated 4 + 4 stereo
system. Rated one of the finest
performers in the stereo field this
would make a wonderful gt for
almost any one In easy-to-assemble
modular form and complete with a pair
of Plessey speakers this should sell at
about £30 — but due to a special bulk
buy and as an incentive for you 10 buy
tis month we offer the system
complete 8l only £14 inciuding VAT
and postage

xtt

SHORTWAVE CRYSTAL SET
Although this uses no battery it gives really
amazing results. You will recerve an 8mazing:
assortment of stations over the 19, 25, 29, 31
matre bands Kit comains chassis front panel and L»
all the parts £1.90 — crystal earphone 88p

including VAT and postage, .~ \ —~

DISTRIBUTION
PANELS

Just what you need for work bench
orlab 4 X 13 amp sockets in metal
box to take stapdard 13-amp lused/j
plugs and on /oN switch with neon
warning light Supplied compI?
with 6 feet of flex cable Wired
ready to work £2.78, VAL- and
. postage 85p e

25A ELECTRIC PROGRAMMER

Learn 1n your steep Have radio playing and kettle boiling as you wake —
switch on hghts to ward off intruders — have a warm house to come home
to "All these ard many other things you can do «f
you nvest in an electnical programmer Clock by
famous maker with 15 amp on/off swiich
Switch-on ume can be set anywhere 10 stay on up
to 6 hours Independent 60 minute memory
togger

A beautful unit Price £2.98. VAT and postage 60p. or with glass front.
chrome beze! £1.80 extra

WINDSCREEN

WIPER CONTROL

Vary speed of your wiper to suit conditions  All

parts and instructions to make £3.78 post and

VAT pad o

THIS MONTH'S SNIP

Breakdown Parcel — four unused. made for computon
urits containing most useful computers and these
computers unlike those from most computer paneis
have wire end and of usable length The transistors for
nstance have leads over 1in long — the diodes have
Yain leads

List of the major components 15 as follows 17 assorted transisiors, 38
assorted diodes, 60 assorted resistors and condensers, 4 gold plated
plugs 1n units which can serve as multipin plugs of as hook up boards for
expenmental or quickly changed circuits {note we can supply the socket
boards which were made to receive these urits) The price of this four
unis parcel i1s £1 including VAT and post (considerably less than value
of the transistor or diodes alone} DON'T MISS THIS SPLENDID OFFER

MOTORISED DISCO SWITCH
With six 10 amp changeover
switches Mult adjustable switches
are rated at 10 amp each so a total
of 200W can be controlled and this
would provide a magmificent
display For mains operating £4.28
post and VAT paid Ditto 9 switch
£€4.98 post and VAT paid Ditto but
12 swich £8.76 post and VAT
pad

8 POWERFUL
BATTERY MOTORS

For models Meccanos
planes. boats, etc.. £2.

dnlls  remote control

ROTARY PUMP
Selt priming. portable. fits drill or etectric
motor, pumps up to 200 gallons per hour
depending upon revs Virtually uncorroda-
bie. use to suck water. oil. petrol fertibser,
chemicals anything hquid Hose connectors
each end £2 post paid.

MERCUKY BATTERIES L
Bank of 7 Mercurygells type 625 which

are approx  Yain d@meter by Yain thick

n plastic tube giving a total of 10 7V

Being in a plastic tutle 1t s very easy to break
up the battery into separate cells and use thes:
for radio controt and lar equipment Carton
of 25 battenes £1. ‘_

RECTANGULAR HOT PLATE >

Alumimum panel with ndged top
and angled underneath to strength
en it This s approx 10" x 447 of
flat plate Beneath please s 100w
elerment and sensor switch which
will maintain the surface of the plate
Just 100 hot to touch With leads and
tags This)s wdeal if you are making
up a 'ood warmer or for an ainng
cupboard etc Prica £1.03.

_TERMS:
Cash with order — under £8 must add 50p to offset packing etc BULK
ENQUIRIES INVITED. Tel 01.688 1833

J- BUI-I- (ELECTRICAL) LTD.

(Dept. WW), 103 TAMWORTH ROAD
CROYDON CR9 1SG

Our List gives details of
bargaine srriving or just srrived — often bargaina which sell out
betore owr can sppeer — i’'a an interesting list snd
Wa free — junundl.A.E Selow are a foew of the Bargaina still
available from previous lines.

Rigonds “Party Time" Sterec Record . A turther batch has
Just arnved, but we have a lot of outstanding orders and $o we urge you
if you want one, 10 call in or post your order nght away As wih the first
batch all are 1etums under guaranteg’ or service room rejects,”’ but
them t and will any not so Price

[£Y only £5.95 + 75p Camage £2 00 + 25p. this s of course less than
the price of a turntable, so they are a very populdr item, hence the
urgency for ordering Guickly

peres; for Party Times. Circuit diagrams — 50p, Cartridges £2.28,
Record mats 88p, Mains transformers £3.00, Amphfiers £2.80, Gram
motors £3.00. Ask about any other spares you require — and when you
have nt working o.k we can supply the proper Party Time speakers.
£9.850 a pav All prices include post and VA T
This Month'a Specisl

OMer: All our stocks of 7.029 cable with earth
wire have now been sold. but we still have some of the twin left — we
are offening this at about half its trade price. namely £8.80 + 72p for
100 metres. also as an buy, dunng August and
, 100 metres of single
collecting, please add

can be gbparated if required — aiso the 10v coils are all a very hgavy
re. thick enough to take 25 amps, 50 any one of these coillgcan
up to the full 250 watts, or this wattage can be spreld ver

wo or re cols We can s y/duty
battery Wharging — high-power amplifier — plasuc scalmg — soil
heating —hght wald-ng and dozens of other jobs Price. st-only £4.50

+ 36p. Post
Flox Bargein. 3 coré odern coloured cores White
circular p v.c outer A standard flex lor apphsnces using up 10 6 amps
or for extensions, leads. etc. Special purchase enables us to offer this at
£8.80 for 100mm coils (+ 68p) Post £1 5 2p
Sove Y A Your oWn rec!
using our ex-Home Offi | cadmium cells
German made. ret NCB 22M. whic!
ratng Normally, these cells rotait at about
purchase enables us to offer them at only
Post 30p + 3p Free Gift: Alf who purcha:
of charge. a mains operator ni cad charger unit DON'T miss this offer
Seoif Repeiring Fusss. Not exactly. but our magnetc circuit breakers
do the same job and are 8 boon for the test bench, saving valuable tme
In the event of a short, they Irp atmost instantly, before the fuse can
blow They are rated at 1 5 amps (enough for the average repair bench)
Simply wire it in parallel with your bench switch — you would then use
the Circurt breaker to switch bench supply on, but keep ynur normal
switch for loads over 1 S amps — 8 real bargain @ £1.00 + 8p
9v-0-9v Mains Transformer. 'C' core construction, Y2 amp
continuous rating Very compact. but there s sull room to add a few
extra turns for an extra winding. or to change the volitage to, say, 20v In
fact. the transformer uses a separate bobbin for the secondary — it s not
varmished so if you want a special voltage transformer quickly. then this
could be the answer Price £1.80 + 12p Post 20p + 2p
§.5v-0-6.5v Mains Transformer. Continental make, but has standard
230/40v50hz primary and i1s upright mounting. and 1s rated at O 75A
Pnce £1.78 + 14p. Post 20p + 2p.
18 Core Flex Cables. Coloured coded cores. rated at 3 amp. with
circular p.v e outer — sunable for module inter-connections. etc
10-metre coil £1.00 + 8p
Vacuum Reley. American made (EIMEC). ref no V S 2. This has a
change over action and looks suitable for aenal switching and simiar
applicatons Price £2.80 + 20p Post £0 60 + 5p Operation 1s by coil
over ong arm — we do not include the coil. nor do we have any in $tock,
but they are promised, watch future Newsletters for details
Bwitch. Heavy duty — made for switching d ¢ . these will make
and break really high a ¢ currents We guess these at 30 or more amp
— we have type (A) cover engraved on/off Price £1.00 — (B) cover
engraved “on, high, ~ " off. " “low " Six wires can be brought to the
swiich and would be joined as follows™ 110 5 and 6 10 2 and In the other
position. 110 3and 2104 Prces. {A) £1.00 + 8p (B) £1.80 + 12p
Motor with Fen Blades, mains operated, nicely made motor with long
bearing for quiet operation and good quality set of fan blades. made by
Srmuths (air moving diwvision} 111 8 simple matter to make 8 stand out of
14 gauge (clothes line} wire, you then have a simple but efficient desk
fan Or if you fit this berind @ heating element. in & box, vou have a fan
heater Price of motor and fan, £2.80 + 32p. Post 50p + B
Masins Driven wers: all have square or oblong outiets 1or easy
fittng 10 cabinet or trunking. We heve a small one. outlet size
approximately 2° square. made by Woods This s a centnfugal type of
blower Pnce £4.00 + SOp Post 20p + 3p We also have a larger unit.
made by Smiths. outlet size 3" x 3% Actually it is a simple matter to
stand this on a shell or COunter, put 8 few paper streamers to the outlet
and you start feeling cooler at once. The motor and blades are out of
harm s way inside the casing. Price £8,786 + 46p. Post 80p + 6p
Industrial Size Fean. in 8 pressed steel housing, the motor
for this 1z approximately 1/10 h p so 1t does give a very considerable
air How. but with Iittle noise  The outlet measures 10%'* X 4°* and this
moves enough ar for a large house, or medium sized office block A
stmple trunking connecting various rooms to this can erther extract the
old aw or bring in fresh air, depending on how you fix it Price £12.80 +
£1 00 Carniage £2 00 + 60p
'sives, for praying, etc These have hose
connectors on outlets and inlets. Pnce £2 80 + 20
Louvre or Ventilator and Cl Motor. This 13 a mains
motor with gearbox coupled to lever which travels through
approximately 300° It has lmit switches at both ends of travel
Intended for the automatic Con"ob* of air condioning louvres or
ators. made by y known as 2PM modulation
motor Price £28.00 + £2 00 Post £0 60 + Sp
This Month's Lighting ips — camping or emergency
hghts, all made up ready 10 join to your 12v car battery Two models —
21" 13w Prce £3.00 + 24p. Post 60p + Sp. and 12", 8w. Price
£2.76 + 22p. Post 50p + 4p
Once Ondy Hi-Fi Offer. The “Intermezzo  3-umit audio — a really
top-class outht which will please even the most discerming hits
enthusiest Most important s the record deck. this 1s a belt-driven
transcnplion type, semi-automatc with manual override faciity and &
5%Ib turntable. Three speeds. with vanable vernier speed control and
dluminated stroboscope for 33 r p m I has a tubular pick-up arm with
variable weight and adjustable bias controls It aiso has a magneuc
pick-up cartridge with dimaond styh
The ors — wooden enclosures each with 7%2'' bass unitand a 4
rmid range /tweeter urit. acoustically padded with cross over network
incorporated
The

rgeable batteries,
these cells are

0 each. but a special
each. or four for £1.08

are fully and have output
power of 10 watt per channel. overalt frequency response within
60-18000 Hz *~ 2dB Sensitvity cn am. 5m v andonaux 250m v
and on radio, 25 m v. :110 volts AC 50
Hz Price £89.80,.wich is a real bsrgsm VAT £8
We are not’qucﬁ'ng a price for carniage as we hape purcha:

rs will call

and coll — ten only available . 30 call on us now

Largs Moving Coil Meter. Size 5'' x 4’ 200 -0-
200 uA \jt has a plan scale 8iso 1t 1s a fairly easy job to reset the pointer
10 the lefdband zero posiion and thus obtain 8 0/400 uA movement.

Made by Sa?fgnmo Weston. Price £3.898 + 32p Post 25p + 2p
Galvanometer 70.7° uA -1.8.4. Moving col precision laboratory
instrument of extremely high sensitvity (0 3 uA per dwision) Size
approx 6‘/;" X 2%" x 2 Price £7.80 + 60p
Acoe "G’ Mewsrs. For use with transducers and accerometers Thess
are precision instruments. They Mmeasure G n three steps 0-10, 0-100
and 0-1000 directly on a large scaie 0-1 Two models are available An
inbuilt circuit with relays to trip the external Circut {thp level) s
adjustable by a control which 1S virtuafly linear wath the meter scale The
tnp load may be up to 24 Once the circuit has been tripped. 1t can be
re-set by use of a reset button Price £10.00 + 80p.

M

ctronteApQrox 1% square Price

0-250 uA — Brntish make — 3'' square bakelte case
. Price £2.80 each

Meter. Large oblong full vision front Size 414/ x
quahty Japanese made. moving coW méter Price

3" approx G
£4.50 + 36p
Baiance Mater. 100 ua Centre zero
+ 12p

dgewise mounting. Price £1.50
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PANEL
METERS

4" RANGE
Size 4% x 3% x 1 %"’
Value No Price
0-50UA 1302 £4.50
0-100UA 1303 £4.50
0-500UA 1304 £4.50
0-1MA 1305 £6.00
0-50v 1306 £6.00
————ar
2" RANGE
Size 2% x 1% x 14"
Value No. Price
0-50UA 1307 £3.50
0-100UA 1308 £3.50
0-500UA 1309 £3.50
0-1MA 1310 £3.50
0-50v 1311 £3.50
o ——
MR2P TYPE
Size 42x42x30mm
Value No Price
0-50UA 1313 £4.80
0-1MA 1315 £3.20
EDGEWISE
Size 32" x 1%’ x 2%’
Cutout 2% x t%’""
Value No. Price
0-1MA 1316 £4.05
0-500UA 1317 £4.05
MINIATURE
BALANCE/TUNING
METER
Size 23x22x26mm
Sensitivity
100/0/ 100MA
No Price
1318 £1.95
.
BALANCE/TUNING
Size 45x22x34mm
Sensitivity
10070/ 100UA
No Price
1319 £2.00

MIN. LEVEL METER
Size 23x22x26mm
Sensitivity 200UA

No Price
1320 £1.95
Vu METER
Size 40x40x29mm
Sensitivity 130UA
No. Price
1321 £2.00

TRANSISTORS

BRAND NEW — FULLY GUARANTEED

Wireless World, November 1977

PAKS - PARTS - AUDIO MODULES

NEWNES TECHNICAL BOOKS

MINI-
MULTI-
METER

Size 60x24x90mm
Sensitivity 1000 ohms/V
AC VOLTS 0-10. 50. 250

DC VOLTS 0-10. 50, 250.

DC CURRENT 0-1-100mA
Resistance 0-150K ohms
Price

o
1322 £5.95

HIGH SENSITIVITY
TEST METER

Sensitivity 50,000 ohms/V
Size 8%" x 4% x 2%

AC Volts 0-1 510 0/500
in 10 Ranges®

DC Volts 0-0.5 10 0/500

in 12 Ranges

DC Current 0-25ua 10 0/10A

in 10 Ranges

Resistance O-100 ohms to 0/ 16 meg

n 4 Ranges

Decibels -20 10 62dB

in 10 Ranges

No Price

1324 €19.7§

Postage and Packing add 25p unless
otherwise shown. Add extra for

"airmail. Minimum order £1

Type Price Type Price Type Price Type Price Type Price Tyoe Price
AC126 €0.18 BC109C €0.08 BC550  "£0.14 BFY52 €014 TIP2955  €0.95 2N3708 °'€0.07 No. 229 BEGINNERS Noy23 BNIEANSISTOR
AC127 £0.18 BC147 '€0.10 BC556  ‘£0.14 BIP19 €0.38 TIP3055 £0.75 2N3708A ‘£0.07 GUIDETO POCKET BOOK
AC128 €0.18 BC148 °£0.10 BC557  '€0.13 BiP20 £0.38 7543 €0.24 2N3709  °£0.07 ELECTRONICS PRICE£3.901
AC128K £0.26 BC149 °€0.10 BC558  °£0.12 BIP19 . TS0  '€0.22 2N3710 €0.07 PRICEE2 251
AC132 €0.20 BC157 '€0.10 BC559  '€0.14 20MP  £0.80 UT46 €0.22 2N3711 °£0.07 : No. 225
AC134 £0.20 BCi58 °£0.10 BD115  £0.50 BRY39 £0.45 ITX107  '€0.10 2N3819  £0.20 No 230 BEGINNERS o
AC137 £0.20 BC159 ‘£0.10 BDt16  £0.80 8U105  £1.70 Z7X108  °'£0.10 2N3820 €040 ® 110 THYRISTOR
AC141 €0.22 BC167 °£0.12 BD121 €0.65 BU105/02 £1.95 27X109  '£0.10 2N3821  £0.60 GUIDETO PROJECTS USING
AC141K £0.30 BC168 °€0.12 BD123  €0.65 BU204  €1.70 21300 "£0.12 2N3823  £0.60 TELEVISION
AC142 €0.20 BC169 '€0.12 BD124  £0.70 BU205  £1.70 27X500 '€0.14 2N40SB  '£0.12 | SCRS & TRIACS
AC176 €0.18 BC169C°€0.12 BD131  £0.38 BU208  £240 2N1613  £0.20 2N4059 '£0.14 PRICEE2.25¢ PRICEE2 501
AC176K £0.26 BC170 °£0.10 BD132 £0.40 BU208/02 €2.95 2N1711  £0.20 2N4060 °£0.14
AC178 £0.25 BC171 ‘£0.10 BD131 €1222 ~£0.38 2N1889 £0.45 2N4061 ‘£0.12 No. 231 BEGINNERS No 227
AC179 £0.25 BC172 "€0.10 132MP €0.85 MJE2955 €0.98 2N1890  £0.45 2N4062 °£0.12 GUIDE TO :
AC180 €0.20 BC173 °£0.12 BD133 , £0.60 MJE3055 €0.60 2N1B93  £0.30 2N4284  °£0.18 TRANSISTORS 110 COS/MOS
AC180K £0.28 BC177 £0.16 BD135  £0.40 MJE3440 £0.52 2N2147  £0.75 2N4285 '£0.18 & DIGITAL IC PROJECTS
AC181 £0.20 BC178 £0.16 BD136  £0.40 MPB113 £0.52 2N214B  £0.70 2N4286 °'£0.18 PRICEE2.25¢%
ACIBIK £0.28 BC179 £0.16 BD137  £0.42 MPF102 £0.35 2N2160  £0.80 2N4287 ‘€0.18 FOR THE HOME
AC187 £0.18 BC180 €0.25 BD138 £0.45 MPF104  €0.38 2N2192  £0.38 2N4288  '£0.18 No. 233 BEGINNERS CONSTRUCTOR
AC187K £0.20 BC181 ‘£0.25 BD139  €0.54 MPFI05 £0.38 2N2193  £0.38 2N4289  '£0.18 GUIDE TO PRICE£2 251
AC1B8 £0.18 BC182L "£0.10 BD140  £0.860 MPSAO5 '£0.30 2N2194  £0.38 2N4290  °£0.18 o
AC188K €0.20 BC183 '€0.10 BO139 MPSAO6 °£0.30 2N2217  €0.22 2N4291  °'£0.18 RADIO
AD140 €0.60 BC183L "€0.10 140 MP £1.20 MPSAS55 '£0.28 2N2218  £0.22 2N4292 °£0.18 PRICE£2 251 No. 226
AD142 £0.85 BC1B4 '£0.10 BD155  £0.80 MPSAS6 °£0.28 2N2218A £0.20 2N4293  °£0.18 110 OPERATIONAL
AD143 £0.75 BC1B4L "€0.10 8D175  £0.60 0C22 £1.50 2N2219  £0.20 2N4921 “t0.55 § NG 234 BEGINNERS
AD149 £0.80 BC207 ‘£0.11 BD176  £0.860 0C23 £1.50 2N2219A £0.24 2N4923  "€£0.65 GUIDE TO AMPLIFIER PROJECTS
AD161 £0.42 BC208 '£0.11 BD177  £0.88 0C24 £1.35 2N2904  £0.18 2N5135  '€£0.10 FOR THE HOME
AD162 g0.42 BC209 °'€£0.12 BD178  £0.68 OC25 £0.80 2N2904a £0.21 2N5136 °€0.10 § COLOUR TELEVISION
AD161 8C212 °£0.11 BD179  £0.75 0C26 £0.60 2N2905  £0.18 2N5138  "€0.10 PRICEE2 25¢ CONSTRUCTOR
161 MP €0.35 BC212L "€0.11 BD201 0C28 £0.80 2N2905A £0.21 2N5194  £0.56 PRICE£2 .50t
AF114  £0.29 BC213 '£0.11  202MP £1.70 (cag go.95 2N2906  £0.16 2N5245 €040 No 235 ELECTRONIC
AF115 £0.21 BC213L "€£0.11 BD203 £0.80 o £0.90 2N2906A £0.19 2N5294  £0.34
AF116  £0.21 BC214 ‘€012 BD204  £0.80 OG35 £0.90 545907 €020 2N5296  £0.56 DIAGRAMS No. 242
AF117  £0.21 BC214L "€0.12 59;03, 0C36 £0.90 2N2907A £0.22 2N5457  £0.32 PRICE£1.80t ELECTRONICS
AF118  £0.40.BC237 °'£0.16 aMP g1.70 OC70  £0.24 2N296G '£0.09 2N5458  £0.32 POCKET BOOK
AF124  £0.30 .BC238 '€£0.16 sovzo €0.80 0C71 £0.15 2N2926Y °£0.08 2N5459  €0.38§ No 236 ELECTRONIC N
AF125 £0.30 BC251 °‘£0.15 BDX77 £0.90 TIC44 '€0.29 2N29260 °£0.08 2N5551  °£0.36 COMPONENTS PRICEE3.75¢
AF126 £0.30 BC251A°'€0.18 BF457  £0.37 TIC45  °'£0.35 2N2926R '£0.08 2N6027  £0.39
AF127 £0.32 BC301 £0.28 BF458 €0.37 TIP29A  £0.44 2N29268 °£0.08 2N6121  £0.70 PRICEL1.801 No. 239
AF139  €0.58 BC302 £0.28 BF459 €0.38 TIP29B  £0.52 2N3053  £0.16 2N6122  £0.70 ; ;
AF180 €0.40 BC303 £0.28 BF594  '£0.30 TIP29C  £0.82 g:gggg gg.:g 3331; gg.gg No. 237 PRINTED 30 PHOTOELECTRIC
AF1B1 £0.60 BC304 £0.38 BF596  '£0.28 TIP30A  £0.50 - -
AF186 €0.58 BC327 °£0.16 8FR39 €0.25 TIP30B  £0.80 2N3414  "£0.16 40316 £0.95 CiRCcuIT A‘%SESABLY CIRCUITS & SE%TEMS
AF239 £0.50 BC328 ‘€0.15 BFR40  °£0.25 TIP30C  £0.70 2N3415 °£0.16 40317  £0.40 PRICEL1.80t PRICEL1.80%
AL102  €0.38 BC337 °‘£0.95 BFR79 £0.28 TIP31A €0.45 2N3416  °'€0.29 40326 £0.40
AL103 £1.20 BC338 ‘£0.15 BFR80  '£0.28 TIP31B  £0.47 2N3417 °£0.29 40327 £0.45 - —
AU104 £1.18 BC440 €0.30 BFX29  £0.25 TIP31C  €0.49 2N3614  €0.85 40346  f0.45
AU110 £1.00 BC441 £0.30 BFX30 £0.30 TIP324  £0.49 2N3615  €0.90 40347 £0.65 THYRISTORS
AU113 £1.00 BC460 £0.38 B8FX84 £0.23 TIP328  £0.51 2N3616  £0.80 40348  £0.80
BC1O7A £0.08 BC461 £0.38 BFX85 £0.24. TIP32C  £0.53 2N3646 °£0.09 40360 £0.36
C1078 €0.08 BC477 £0.20 BFX86 £0.25 TIP41A  '£0.49 2N3702 °£0.08 40361 €0.3614 cooma TO 18 Case 7 Amp TO 48 Case
BC107C £0.08 BC478 £0.20 BFX87 €0.22 TiP41B  £0.51 2N3703  '€0.08 40362 £0.38 % U0 "No Price Volts No ice!
BCtOBA £0.08 BC479 £0.20 BFX88 £0.22 TIPAIC £0.53 2N3704  "£0.07 40406 £0.45 10 THY600,10 £0.13 50 THY7A/50 €048
BC108B £0.08 BC547 °£0.12 BFX90  °€0.55 TIP42A  £0.53 2N3705 °€0.07 40407 €035F 5 11v600,20 £0.13 100 THY7A/100 £0.51
BC10BC £0.08 BC548 ‘£0.12 BFY50  £0.14 TIP42B  £0.55 2N3706 °£0.08 40408  €0.528 30 1100030 €0.19 200 THY7A/200 £0.57
BC1098 £0.08 BC549 °£0.12 BFY51 €014 TIP42C  €0.57 2N3707 °£0.08 40409 €075 50 1HY600/50 £0.22 200 THY7A /400 €062
- ;08 THY600, 100 £0.25 600 THY7A/600 £0.78
00 THY600/200 €0.38 800 THY7A/800 £0.92
74 SERIES TTL ICs 400 THY600/400  eoas
FULL SPECIFICATION GUARANTEED ALL FAMOUS MANUFACTURERS
Type Price Type  Price Type Price  iype Price  Type price  Type Price 10 Amp TO 48 Case.
7400 £0.14 7409 £0.15 7441 €0.64 7482 £0.85 7493 £0.40 74122 £0.50 Vglés No q q Price
7401 £0.14 7410 €0.14 7442  €0.64 7483 £0.95 7494 £0.88 74123 £0.70 ‘-Imn 10 5 Case oo ?%:0: 5 £0.51
7402 €015 7411  £0.23 7445 £0.90 7484  €0.98 7495 €0.75 74141 £0.80 Vg(')s ?zvmrso Price oo TH o 10 £0.57
7403 €015 7412 €023 7446  €0.90 7485 €120 7496  €0.80 /4154 €1.30 § O8 T4 €0.26 00 “‘”o 780 £0.62
7404 £0.15 7413 g0.27 7447  £0.78 7486 €0.30 74100 €1.00 74180 €1.10 } 60 Y1A/200 £0.27 60 THY10A,400 €0.71
7405 €015 7414  €0.58 7448  £0.80 7489 £290 74110 €0.50 74181 £2.00 § 209 THYIA/200 €0.28 OORURUIOALGO0 €0.99
7406 £0.30 7416 £0.28 7475 €0.48 7490 €0.42 74118 €0.90 74190 €1.50 5 w ggg £0.36 800 THY10A/80! €1.22
7407  £0.30 7417 €0.28 7480 £0.50 7491 £0.75 74119 g1.85 74198 €200 f 6 g THV1A 560 £0.45.
7408 £0.15 7440 €015 7481 _ €0.95 7492 €0.45 74121 €0.30 74199 £1.90 J 80 & £0.58
ot 16 Amp TO 48 Case
CMOS ICs b ]
L ) 50 THY16A/5 €0.54
Type Price  Type Price  Type Price  Type Price  Type Price  Type Price 100 THY'16A/100 £0.58
C04000 €0.30 CDA4012 €030 CD4022 €0.98 CD4031 €220 CD046 €1.30 CDa071 €0.23 § 3°mp TOG6E Cese § 200 THY18A/200 €062
CD4001 £0.20 CD4013 €0.52 CD4023 £0.20 CD4035 £1.60 CDA047 €£1.10, CD4072 €0.23 e Eotee 400 THY16A/400 €077
04022 €0.20 CD4015 €0.98 CD4024 €0.80 CD4037 £0.95 CD4049 €0.55 CDa08; €0.22 | 70 THFol S0, o157 600 THY16A/600 €0.90
CD4006 €0.98 CO04016 €0.52 CD4025 €0.20 CD4040 £0.95 CD4050 £0.s6 C04082 £0.23 200 THY3A,200 £0 33 800 THY16A /800 €1.39
CD4007 £0.20 CDA4017 £0.98 C04026 £1.95 C04041 €0.82 CD4054 £1.20 4510 £1.30 | 40 200 €0.42
CD4008 £0.98 CD4018 €1.00 CD4027 £0.60 CDa042 £0.82 CDA055 €1.85 4511 £1.60 § 00 A 600 £0.50
CD4009 €0.58 CD4019 £0.55 CD4028 €0.98 CD2043 £0.98 CD4056 €1.35 4516 €1.40 | SO0 THYIA 800 K oTes
CD4010 £0.568 CD4020 €3.10 CD4029 €1.15 CD4044 £0.84 CD4069 €0.40 4518 €1.25 : 30 Amp TO 94 Case
C04011 €0.20 CD4021 £0.98 CD4030 €0.56 CD4045 £1.40 CD4070 £0.40 4520 €1.28 Volts No Price
— —— - 50 THY30A/50 €1.18
100 THY30A/100 €1.43
L' N EAR |cs 5 Amp TO 66 Case 200 THY30A/200 £1.63
§ Price Type Price Type Price Volts No Price 400 THY30A /400 €1.79
E‘Q);OH £P'I"l'):; [degofi £’;_‘:; Ug?3S2P £€1.40 7\’29702 £0.46 7298P £€0.35 50 THY5A/50 £0.36 600 THY30A/600 €3.50
CA3014  €1.70  (M308 €£1.40 MC1456G £1.40 UA703A  £0.25 SN76013N £1.40 100 THY5A/100 £0.48
CA3018 £0.75 LM309K €1.50 MC1466L £4.50 uA709C  £0.25 SN76023N €£1.40 200 THY5A/200 £0.50
CA3020 £1.70 LM320-5v €1.85 MC1469R £2.95 72709 €0.46 SN76110 £1.50 400 THYS5A /400 £0.57 )
CA3028 £1.02 LM320-12v£1.85 MC1496G £0.98  709P £0.25 SN76115 €1.90 600 THY5A/600 £0.69 No Price
CA3035 £1.70  (M320-15v€1.85 NES36  €3.50 uA710C  €0.40 SN76660 £0.75 80O THY5A/BOO £0.81 BT101/500R £0.80
CA3036 £1.35 LM320.24v£1.85 _NESI5A £3.50 72710  €0.30 5L414A  €1.95 87102/500R £0.80
CA3042 £1.50 (M380.14P€0.98 NE540  £1.50 uA711C  £0.32 TAA5508 £0.35 Bngs €1.28
CA3043 £1.85 LM381  £1.55 NE550  €0.95 72711 €0.32 TAAG621A £2.00 37'07 €0.93
CA3046 €0.80 LM3900N £0.65 NES50D  NLA  uA723C  €0.50 TAAGGIA £1.65 plio £0,98
CA3052 £1.60 MC724P £1.50 NE555  £0.40 72723  £0.50 TADI00 €130 5 Amp TO 220 Case 2N3228 £0.70
CA3054 €1.35 MC1303L £1.48 NES556  £0.82 UA741C  €0.24 TBA5400 €2.20 valts No Price § 2N3535 £0.70
CA3075 £1.80 MC1304P £2.98 NE561 €395 72741 €0.24 TBA641B £2.25 400 THY5A/400P €0.57 8TX30 20L £0.33
CA3081  £1.50 MC1310P £1.80 NE5628  £3.95 741P £0.24 TBAS0O  £0.80 600 THYS5A/600P £0.69 gTziiq 00L €0.46
CA3089 £2.10 MC1312PQ £1.90 NES65A £1.76 uA747C  £0.70 .TBAB10S £1.05 800 THY5A/800P £0.81 10674 €0.60
CA3090 £4.25 MC1330P £1.20  NE5S66 ‘;'73 ];f;:é ttzg.;g ;g:gg'o'o gg.:g -
CA3123 €190 MC1350 £1.20  NES67 €250 u . .
(M301  €0.39 MCI1351P £1.20 uA702C €0.46 72748  £0.35 TCA270S £3.90 ORDER'NG
== D I o D ES Please word your orders exactly as printed,
not forgetting to include our part number.
ype  Price . Type Price Type Price Type Price Type Price Type Price
AA129 €0.08 BA173 €0.15 BY127 °€0.16 BYZ13 €0.40 O0AB5 £0.13 IN34A €0.07 V_A_T_
AAY30 £0.09 BB104 €0.15 BY128 £0.16 BYZ16 €£0.81 QA90 £0.07 INg14 £0.06 T . . *
AAZI3 €0.15 BAX13 €0.07 BY!30 °€0.17 BYZI7 £0.36 OAG1  €0.07 |NOIG  £0.06 Add 122% to prices marked™ Add 8% to
AAZ17 €0.156 BAXI6 £0.08 BY133 €0.21 BYZI8 £0.36 0A95 €0.07 |NA148 £0.06
BATOD €010 BYIO0 €0.22 8Y164 €0.51 BYZ19' €0.36 OA182 €013 (344  £0.05 others excepting those marked t. These are
BA102 £0.32 BYI07 €0.22 BY176 °‘£0.76 O0A10 £0.35 0A200 €0.08 13920 £€0.06 zero
BA148 £0.15 BY!05 £0.22 BY206 €0.30 OA47 £0.08 0A202 £0.08 — .
BA154 £0.12 BY114 £0.22 BYZ210 cg.:: 0A7 cg.oa SDI0  £0.06 VAT marked at 872% instead of 8% in
BA155 £0.14 By124 °£0.22 BYZI1 £0. 0A79  £0.13 SD19  £€0.06 .
BATSG €114 V126 _-s0.15 3712 €045 OAGl €043 N34 €007 Shprevious advert.
Type Price Type Price Price Type Price
15920  €0.08 IN4003 £0.08 502! €0.11 IN5401 €0.15
15921 €0.07 IN40O4 €0.09 15023 £0.13 IN5402 £€0.16
15922 £0.08 INJ0O5 €010 15025  €0.14 N5404 £0.17
15923 £0.09 IN400B  £0.11 15027 £0.16 IN6406 £0.21
15924 £0.10 IN4007 £0.12 15029 £0.20 IN5407 £0.25
INAOD1_€0.05%  1SO15  €0.09 15031 £0.25 IN5408 £0.30
IN4002™ £0.07 IN5400 £0.14

Dept. W10, P.O. BOX 6, WARE, HERTS

18 BALDOCK ST., WARE, HERTS.
OPEN 9 to 5.30 MON./SAT.
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High quality modules for stereo, mono and
other audio equipment.

reen MPA
S5 STERED 30"

\ I Enjoy the quality of a magnetic cartridge with
OUR PRIGE ONLYE : FM UNER your existing ceramic equipment using the new
M.P.A. 30, a high quality pre-amplifier enabling

d to b d wh facilities
EZU 45 Fitted with Phase Lock-loop Decoder |25 2 % . ume corrivges onty

It is provided with a standard DIN

ok FET Input Stage

The 450 Tuner provides instant program selection at the touck * VARI-CAP diode tuning input socket for ease of connection.

of a button ensuring accurate tuning of 4 pre-selected stations, * Switched AFC Full instructions supplied.

anv of which may be altered as often as you choose, by simply * Multi turn pre-sets L
changing the settings of the pre-set conurois * LED Stereo Indicator

Used with your existing audio equipment or with the BI-KITS . AT~ P
STEREO 30 or the MK60 Kit etc_ Alternatively the PS12 can  TVPical Specification:

be used if no suitable supply is available, together with th Sensitivity 3. volts

Transformer T538. A2 : o8 wh € Stereo separation 30db

The S450 is supplied fully built, tested and aligned. The unit is Supply required 20-30v at

easily installed using the simple instructions supplied. 90 Ma max. POSTAGE &

shown. Add extra for
OUR PRICE

airmail. Min. £1.00
£13.75

STERED PRE-AMPLIFIER "JAR PACKING
il ket PA10 1]12Y A) pastage & Packing a4d
2 on T s

Frequency Response + 1dB 20Hz
A top quality stereo pre-amplitier . 20KHz Sensitivity of inputs
and tone control unit. The six ; TRZZ?O'QP:(:?SS:X\T%100K°hms
push-button selector switch pro- e inte

100K ohms
vides a choice of inputs together 3 Magnetic P.U. 3mV into
with two really effective filters for 50K ohms
high and low frequencies, plus tape  P-U. Input equalises to R1AA curve with, :
output. 1dB from 20Hz to 20KHz 747 WATTS

- R.M.S.
MK. 80 AUDIO KIT: Comprising " ~ 2039V 2 20mA /
2. x ALBO's. 1 x SPMS80O. 1 X gég\ensmns ;
BTMBO 1 x PAT00. 1 front panel 300 gomm x
and knobs. 1 Kit of parts t lud
on/oft swntchl, 0nep::ns igcll?cca:lore Inw H'M's' Aunlo
AMPLIFIER MODULE

stereo headphone sockets plus
.instruction booklet. COMPLETE

The AL30A is a high quality audio amplifier module
replacing our AL20 & 30. The versatility of its design

PRICE £34.90 plus 85p postage
TEAK 60 AUD!O KIT:
: makes t ideal f d ; k ;
s, claslsee:e :r:dfigor:”dpglzv:i;sw:fspe‘\rz%%g?rssu;:;e: with only the addition of a transformer or overwind will

Comprising’ Teak veneered cabinet

size 16%''x11%""x3%"", otner AR comprising a PS12 together with a transformer| ~Produce a high quality audio unit suitable for use with a
parts include aluminium chassis T538, also for stereo, the pre-amp PA12 | wide range of inputs i.e. high quality ceramic pick-up,
SPECIFICATION: stereo tuner, stereo tape deck etc. Simple to install,

P &P 45p.

EIB 2

The Stereo 30 comprises a complete stereo’
pre-amplifier, power amplifiers and power supply. This,

heatsink and front panel

brackét plus back panel capable of producing really first class results, this unit is

and appropriate sockets % ﬁ. Agganx @ Cutput Power 10w. @ Suply 22 to 32 volts. supplied with full instructions. black front panel knobs,
ect KIT PRICE £13.25” e Prod o. 3 RM.S. main switch, fuse and fuse holder and universal
plus 85p 9 M ‘Jq- / @ Load Impedance 8 to @ input Impedance S0K. mounting brackets enabling it to be installed in a record
postage it b bohm: plinth, cabinets of your own construction or the cabinet
9 4 L j @ Sensitivity 90mv for full @ Total Harmanic Distortion available. Ideal for the beginner or the advanced

- output. Less than 5% (Typically constructor who requires Hi-Fi performance with a

3%). minimum of installation difficulty (can be installed in 30

@ Froquancy Response @ Max. Heat Sink Temp mins)

B60Hz to 25KHx + 2db. 80 ¢. TRANSFORMER £3.25 plus 50p p & p

‘ - TEAK CASE £5.45 plus 70p p & p
M @ Dimensions 90 x 64 x 27mm

NEW PA12 Stereo
Pre-Ampiifier com-
letalv rodougnod
with
25 watts (HMS) tALQOA Amplmm
viodul Features include on/off
* Max Heat Sink temp 90C. » Frequency response Balance, Bass and Treble controls. Complete
20Hz to 100KHz * Distortion better than 0.1 af 1KHz x [Frequency Response 20Mz-20KH: Withitape[outputy:
(—3dB). Bass and Treble range,
Supply voltage 15-50v % Thermal Feedback * Latest 12dB. Input Impedence 1 meg ohm.
Design Improvements % Load — 3,4,8, or 16 ohms *linput Sensitivity , 300mV. Supply
Signal to noise ratio 80db % Overall size 63mm. 105mm, }requirements 24V .5mA. Size 152mm
] 13mm. x 84mm x 33mm. a
J Especially designed to a strict specification. Only the
finest components have been used and the latest Power supply for AL30A,
solid-state circuitry incorporated in this powerful little
3 amplifier which should satisfy the most critical A F ‘ PA12, SA450, etc.
enthusiast
OUR PRIC

Stabilised Powel‘ Supply Tvpe SPM80 ) Input voltage 15-20v A.C. Qutput voltage 22-30v D.C. £I .30 ‘:

Output current 800 mA Max. Size 60mm x 43mm x 26mm.
SPM8O0 is especially designed to power 2 of the ALEO Amplifiers, |Transformer T538 £3.20

up to 15 watts (R.M.S) per channel simultaneously. With the
addition of the Mains Transformer BMT80, the unit will provide P.O. BOX 6,
outputs of upto 1.5A at 35V. Size: 63mm. 105mm. 30mm
Incorporating short circuit protection. - WARE,
Transformer BMT80 H 75 HERTS.

[ ]

£5.30 + 86p postage
SHOP 18BALDOCK ST, WARE, HERTS
AT OPEN 9 to 5.30 Mon./Sat
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m Instrument cases mm

All gimensions are WidthxHeight xDepth

PRICES 1oftinc. P &P butnot VAT

MOD-3 lincluding chassis) 4.5x10x 65
301 %3 x5%" 7.19 | L 9 x 3x 3
9 a

6 5
302 724%x5% 7.39 E x 7x 65
[ 303 Ix6 x5% 8.59 | F 9 R10x 65
304 11x3 x5% 785 | G 13 x 3x 85"
305 1124%x5% 918 [ H 13 x 7x 65"
306 116 x5% 1099 |/ 13 x10x 65
— - J 1B x 3x 65 13.82
Offer instrument manufacturers low-cost cases ex-stock Blue PVC coated %’5“”'- TE7X;USB,ED 8.68 |+< 18 x 7x 6% 16,17 Mod-2 cases over 24 sizes. Fronl and back panels grey PVC Aluminium
steel sirength and ngidity PVC alumimium grey front and rear panels are ggy 8:7:6‘ 10.30 | b ‘g 5"‘?3*‘?'5' 20.00 chassis included Packed flai Quter casing blue PVC steel or up 10 size L
removable PCB and PSU mounting system available Also avadable inigrs Gx5x7’ 10.30 x 4 5: 7:‘1 10.87 350 avalable in wood-grain and black
black 1277 12x7x7" 1186 | & 4 exi0k1 3 148
1277 unpanted  8.83 [ J o« 3013 353
16127 16x7x12° 1636 | 0 g x 7x13" :;.:;g
191010 19x10210 2253 | g 9 xIOx13" 52
ELF CASES Grey (inc.chasws) | S 13 * 3x137 1328
Eit Exdxa” 320 T 13 x 7x13 15.27
Bore EIf (less 11, ch pnil 2.5 U 13 x10x13° 17.92
¥ Giant EIf 8x5%x5" as0| v 18 x 313 18,77
Long EIf 9x4x3’ 360 | W 18 x 7x13 19.64
Jumbo EIf 10%x5%x5% | X 18 x10x13 24.10
i P ETASES §-803| fiod 2 1n Woougraim or Hiack
A range of eyebrow cases in blue textured acrylic Front panels normally o oi,qing chassis) | finish in sizes A-L & N, ~ These tough littie cases add very hitle to the cost of a job. Front panel
white zintec PVC/aluminium, also avalable unpainted up 10 1277 size. A 45« 3x 6.5 9.05 aluminium with protective cuat EIf cases are available in 4 sizes, all dough
Aluminium panels extra. B 45x 7x 65 9.70 maulded n grey glass poiyester, ail panels, teet and chassis inciuded

ATTWest Hyde cases are aveiianie with substantial discounts for quantities Most cases have discounts at 5 01t and 26 off with discounts up 0 25%at (UU off. Prices include P & P and are less 1061 collected, on fust two price breaks on cases only

BUY A CASE FROM A SMALL RANGE, YOU GET A CASE—BUY A CASE FROM A BIG RANGE, YOU GET ASOLUTION
Instrument cases

BRIGHTCASE MARK H | SAMQS
B8C212 (3% Full Rack} 23.01|S1  100x 50»60mm 1.36
BC222 (3% Half Rack! 18.83}52 100x 100x50mm 1.56
BC312 (5% Full Rack) 25,2483 100x150x50mm 1.74
BC322 5% Hall Rack) 18.61 (54 125x 50x75mm 1.96 |
Rack Brackets avalable S5 126x100x75mm  2.24 SAmos
156 125x150x75mm.  §.63 5
3 |57 125x200x76mm  2.92'
A prestige anodised case, black PVC steel top and bottom which can be MINOS Miniature (nstrument cases (n biue and white PVC steel Assemble in the
P M2 65x100x50mm .73 HEAVY DUTY CASE i 1 o T I o h s 2 more
supplied louvred at no ex1ra cost Free standing or rack mounting, availtable  p3 100,130x50mm 84| g» 8x5 16,38 ‘ower half. clipon fee 2 screws allow the cover to hinge cases ore
«n rack or half-width assembled in special polystyrene pack for sate postage. M2 Bae .48 10x10x7 22,95 10 hix, PC feet are avaiiabte to hold up 10 4 PC boards horizantally in case
M3 Bace .56 [ 12x10x7' 25.95

OVER 400 OIFFERENT
CASES IN STOCK-SIZE BANGE

OVER 5000:1 IN VOLUME

#Prices corract October 1977

Send for catalogue

smart minature AB cases'l ough ngid high gloss black Front panels Avarlable in 3 sizes. Heavily constructed m 2intec steel, welded corners

erther ali or PVC steel Buit-m slots for PC cards, dividers etc. Chasuis or WES '- HYnE with heavy hinges 2 screw fixings and foam around the doar In the base

PC boards can be supported on "P' chips rom internal pdlars

vs a gland plate with gasket and a chassis with screws provided

CASE SPECIALISTS

’ DEVELDPMENTS LIMITED
Ryefield Cres., Northwood Hills, Northwood, Middx., HAG-1NN
Telephone: Northwood 24941/26732/27051
Telex: 23231 West Hyde Nthwd.

TELECRAGY Al

THESE UNBEATABLE =
OFFERS CANNOT LAST! POUNDS

T.V. GAME MODULES Colour (as ittustrated left) £16.50. Black and white (below} £10.50
Play six games! Colour Converter for black and white games £6.60. .

TELECRAFT
COLOUR INCODER T

T.V. GAME I.C's AY-3-8500 £5.00; AY-3-8550 (gives horizontal and vertical bat

movement) £8.50; the SPORTEL ENT 600 (three games in colour with
horizontal and vertical bat movement) £15.00.

TELETEXT DECODERS (asI il)lustrated below right) the TIFAX XM 11 £99.90 (for a limited period
only).

Appllicsltion drawings supplied with all items and technical assistance
available.

Qo

TELECRAFT

53 Warwick Road, New Barnet, Herts EN5 5EQ
Telephone: 01-440 7033
Personal callers and trade enquiries welcome
Cheques and Postal Orders to be made payable to ‘Telecraft’
Prices include VAT, postage and packing

WW—109 FOR FURTHER DETAILS
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VALVE MAIL ORDER CO.

Climax House, Falisbrook Rd., Streatham

London SW16 6ED
Tel: 01-677 2424 Telex: 946 ‘708

SEM|CONDUCTORS BD14t 0.51 BF24 .35 0.45 0AY) 0.08 O 140 1.95 2N113L 026 0.15¢
AALID 0.20 ASZIS BC172 BOUI2 0.54 BF257 0.37 0.75 QA200 0.10 X1 2.25 SNTIA2Z 026 0.15+
AAY30 013 | 25 BODI 035 BF254 0.42 0.90 AR 0.11 OCl 0.60 N1 037 0.15*
AAY2 015 1.25 BDIE 036 8+259 0.45 1.50 IAZIN 0.75 171 0.60 IN1303 0.37 0.15°
AAZI3 025 0.75 Hin 0.37¢ BF336  0.50% 1.75 QA21 | 0.75 O 200 1.00 N0 045 0.14*
AAZIS 031 2 1.50 B 0.40 BI337  0.53° 0.75 OAZ200  0.65 OC20! 1.50 2NI305 045 0.18*
AAZIT 025 AUTIO 170 BDIY  0.43% BFi38  0.55% 0.75 OAZ1 0.65 (K202 1.25 INTWH 050 0147
ACH07 0.75 AUII3  L70° B 0.47¢ BFS2t 2.27 an 0.75 OAZ206 065 oC 03 1.25 ENR 0.50 0.15¢
AC125 0.30 AUYIO  L.70° BL144 2.00 BF\2K 1.38 GMO378A 150 JAZ 20T 0.65 O 204 1.25 2NT 30N 0.60 014
ACI26 0.25 BAl43  0.15° BO1SI 1.38 BF561  0.25° KS1MA  0.40° w16 1.25 OC 25 1.75 . 0.15°
AC127 0.25 BAII%  0.15° BD1R2 148 | BFS9R  0.25+ MIE34D  0.58 OC20 2.00 O 200 1.75 1.60
ACI28 0.25 BAI54 0.10 BD2IT 0.40 BFWIO  0.90 MIEST0 0.65 w22 2.50 2 1.25 170
ACIH] 0.20 BAL55 0.12 BD2I 0.85 BEWIL 0.90 MJESTT 0.8 o 2.75 Tyl 1.25 2.65
ACHIK 030 BAI56 0.13 8DXI0 075 BFN84 0.38 MIESN 065 % 24 3.50 ORP12 0.7 X 0.36°
ACL42 0.20 BAWA2  0.05 BDX32 225 BFX43 0.4l 0.75 (X 23 0.90 R20088  2.25° . 0.46*
ACI42K 025 BAXI3  0.07 BDY20 142 BEX8T 0.35 1.25 OC 26 0.90 R2MM 2.25¢ INaOL 0.06 g 0.60°
ACI76 0.25 BAXIE  0.07 LYY 075 BFX#n 0.32 0.75 (X 2% 2.00 R210B  2.25° ING0O2 0.07 INinhG 100
AC187 0.25 BC 107 0.12 BFI1% 0.39 BFY350 0.28 MPF102 0300 124 2.00 14 0.36 IN300T 0.08 N3 021t
ACI88 0.25 BCt08 0.12 BF132 025 Bt Y3l 0.26 MPEIOT 0,307 achh 1.50 11C226D  1.30 INGIOS 0.09 Ny 022¢
ACYI7  0.85 BC109 0.13 BE133 0.25 BITY52 0.26 MPEIOS 0.30° (36 1.50 TIL29 025 INIO0S 0013 NG 0.22¢
ACY IR 0.65 BCIL3 0.15~ : RBE 154 0.25 BE Y64 0.30 MPFi05  0.30% G4 0.50 IIP29A  0.50 IN4006 0.15 Niois o 0.20¢
ACYIY9  0.65 BCIS  0.18% BC3IN RF139 0.35 BHY90 1.32 MPSADS  0.20¢ (X 42 0.50 I1P48A  0.60* IN3KT 015 N 0.5
ACY20  0.65 BCI1S  0.19° BCY.0 BF 160 0.30 BSXI19 0.34 VIPSAR 0200 OC43 1.50 11P31A 062 INAOUS 0415 NI 0.20°
ACY21 0.65 BCIG  019* BCY3! BFI67 0.39 BSX20 0.34 MPSLO1 0.32¢ O H 0.50 [1P324 075 INGI4% 0.07 N 3
ACY39 100 BCIIT  022¢ BCY32 . BEIT3 0.39 BSX21 0.32 MPSU06  0.40¢ X 45 0.50 P3iA 100 INGIO 014 INAR2 0.18°
ADI49 0.70 BCIIR  0.16* BCY33 0.90 BI 177 0.38 B1106 1.25 MPSUS 0,457 [§ 531 0.45 IIPHA 120 INMOL 016 Nd12 07
ADI6! 0.75 BCIZo 0.18¢ BCY34 0.90 BF178 0.45 BIYTY a0k NKTH0!  2.00 072 0.45 LIPHA 070 1844 0.06 INAL2G 0T
ADI62 0.75 BCI26  025° BCY39  3.00 B9 0.48 3.19 NKT403 173 OCTy 1.00 UIPa2A - 090 15920 .08 N4 0,200
AF106 0.45 BC135 0.15* BC Y4 1.25 LT 0.45 BL205 2.25* NK 304 1.73 a7 0.50 g 15921 0.08 AN 0250
AF114 0.25 BCI36  0.19° BCY42 030 BF 181 045 BL206  2.25% N 53] 0.45 075 0.60 263 1.00 NN 0.250
AF115 0.25 BCI137 0.16* BCY 43 0.32 Bris2 0.45 RU204 2.50° 0.75 0Cie 0.50 302 1.00 INAD 0.35¢
AFLI6 0.25 BCI47  0.10% BCY3s  0.23 BF N3 0.45 BY L0 0.45 0.55 h 1.20 20308 1.10 NAs 0.350
AFI17 0.25 BCI48  0.10° BCY70 018 BE184 0.39 BY126 0.14 0.55 OCsl 0.75 N4 0.60 125 | oNs45w o 0,350
AF139 0.40 BCl4 0.3 BC Y71 0.22 BF 185 0.37 BY127 0.15 0.14 OCKIZ 1.00 2NHYh 0.25 303 0.50 N 1.75
AF 86 1.50 BCI57  0a2° BOY72 017 BFISI  0.12° BZX61 0.20 0.30 OCK2 0.75 2N 0.16 INJ055 - 0.65 N 0.85
AF239 0.45 BCI58  0.11° BC /1) 1.50 BFI95  0.a1° Serien OATH 0.30 OCx3 0.55 0.30 N0 0.60
AFZ11 2.75 BCI59  0.13¢ BDII5 0.60 BLI96  0.13% BZYSK 0.13 | OA8) 0.30 (N 0.60 0.80 24 0.80
AFZi2 2.75 BCI67  0.13* BDI2I 1.50 BEI9T 014 Series OARS 0.30 OC122 1.50 0.12 2N 4442 1.20
ASY26 0.45 BCI70 0.16° BDI2: 1.50 BF200 0.32 CRS1 05 045 1\%0 0.80 OC124 L.55 0.21 2N 090
ASY27 0.50 BCI7L 047 BD!24 1.00 BF224  0.20¢ CRS1 40 060 | 0A9] 0.08 OC 13y 1.25 ZIN3m 0120 2N430 0.26 ANanld 1.20
VALV ES LFY6 1.00° E182CC 571 ERY5. 0307 ENg2 5.81 G733 1.00° M8212 8.63 PLCR:  LO5® PL39 2167 [ Qzos20 1840 |
D9l . X EF98 1.25% EY31 0.75° G/ 1.24 Ms22 4 2.30 PCCIRGS 0.65+ P13 2.96¢ Ri0 500 |
Alxi DK92 EFI83¢  0.50* EYnl 1.65¢ R 1.00° M2 2.80 PCCHI5: 0.95% L0 1.10° K1 1.65%
A2087 IO 48 DK96 L1845 0.50° EYR3 1.75° KT8I 3500 \IN223 2.60 PCCHDE:  0.95¢ Pl 1.80° RI8 3.95
A2134 481 | Do LFAHMS 650 EY84 3.95 K166 1.00° M8248 6.72 POEN2Z. 1050 by 0.68° RI9 1.00%
A2293 400 | Died FFRO3S  7.00 LY 0.50* K14 1.75° ULy 1.00° PCFRY  0.72¢ oAl 0.72° R20 1.00°
; EHY0 0.75° FY8s 1.75° KTWHL 1757 MX119  20.00 PCHN 0.50° PYR2 045+ RG3-250 2151
K90*  0.65° EYS00A 1367 KTW62  L75° MX123  34.50 PCEnG. 0.65° BNy 0.50* RG3-250A 2328
EL32 1.50° EYSO2  0.82¢ KTWE3 1,75 MX145 2715 POFRT: 100" PY ¥ 0.68* RG3 1230 20.95
EL33 3.50° E735 0.55° Ms078 8.40 MXT 11.69 PCF200%  1.05° PYS00A . 1.36¢ R(4 1250 27.50
EL34*  0.85° v a0 1.25° M0 3.80 MX152  74.00 PCF2010 1050 PYRIH 1. 0.72¢ RG4-3000 113.09
v1.36 0.75° AT 1.25° MB8081 6.33 MX161 7650 PCFSOL 0.55° PYNIl o 0.72¢ RR3-250 34.77
ELAL 1.25¢ L2807 0.30° MKON2 .65 MX163  12.60 PCFN0ZT 0.72% QQV()Z 6 9.60 RR3-1250 62.37
EL42 1.75* EZXI 0.35* M8083 5.61 MXIbd 1256 PCFs05  1.28% AIVOT 16 1.60 SHET 18.00
EL8I 1.10° LZ9 0.45¢ M809] 771 MX166  103.00 PCIROG  0.807 QQVOR 20 \ S130 2.00
EL&3 1.25¢ ENTS00 2.50% NELG 375 MX168  24.00 PCLROS  1.28° P S 1301 2.50
1184 0.35¢ INARO0 2,507 g7 3.56 NTH 7.50° PULN2: 0.507 QUV K m\ SIVKO-H) 1000
LLEGE  0.50% G371k 15.00 RO9K 320 OA2 045 PCLB3:  0.92¢ 8.50* STV 280 %020.00
ELS5 0.80° G55-1K 9.50 M5099 520 | 0ag L1 CLs4 050° | QQV07-50 36.70 SUAL 2.50
ELYO: 0.75° GLKO-2M 12.90 M8100 5.92 A4 .19 PCLS3T 0.80° Q78204 5L 42 9.00
EL91 3.85 G020 1075 M8136 6.12 B2 0.45 PCLMG.  0.65% 27.50 YO0 10 15.00
ELIS6 1625 G300-1K  13.50 M8137 623 M3 0.75 PCLNOS X5 QQZ06-40A 1D03-10117.50
1360 2.25° GN4 2.50 MKEL40 4.50 002 230 0.80° 12. 1Dt 17,50
ELS00 504 1.50% GN4A 2.50 SRR 485 | o 0.45 PDN  3.00¢ QL 1.00 I 22.00
EL509  2.16° GSi6 9.00 Ms 142 4.00 s 0.45 PEA6.ON 2730 | Qvo3 12 3.00 | 7.00
EL82I 4.42 GilC 6.95 Vinlad 375 ) /4 0.75* PFL20G  0.88° QVO4-7 250 122 7.00
EL822 561 GU30 9.66 \nl49 510 | pox6r 0.85° PL3 0.92¢ QV08-100 85.60 1o 37.50
(ASET) 1.10* Glal 9.80 MS8I61 5.76 LN 0.85° PLR} 0.55* QY365 42,80 Y2125 10.20
LFRO* 0.45* [BSET 1.00* GXL1 10.43 MB162 575 | PCus 0.70* PILRTA 1.00* QY3125 10.00 IY4 i 54.00
I.F&3 1.75¢ EAM 1.00* GXLU2 17.20 AN 1.50 P 0.88 X2 0.60* QY4 250 51.30 Y4300 68.40
SFR3T 0.50¢ EVINS 1.25° GXUS 2142 NS0 1460 | PCo0. 0750 PLNg 0.55* QY4400 38.30 Y3500 160.00
[N 0.45* ENINT 1.50* GXL4 21.94 1 3.70 PCORY 0.45* (S 0.60* QY5-500 127.50 NGO 145.00
189 0.60° EN32 15.66 GYS01 132+ MNISG 340 e Cxs 0.45° PLAOY 500-0.96% QY5-3000A Y 6 M00A
] :3} g.?gz L N9t 085 | /2 075 Ma20d L 350 PO 0650 pLoos: _ 13| 212 188.00 4
EF935 0.50%w W, 0.60 4125 00 | ' 50 . : |
fno el INTEG RATED CIRCUITS i om | diw oh v e | e 3%
e ——— 0.20 0.25 4 0.20 a0 0.0 4525 0.80 500 N 75
L CRI35A12.50° 401 0.20 0.35 1M 0.20 ] 0.80 3 0.80 175 AATTU 2300
= VURI9A 8.00° w2 0.20 0.35 [ 0.20 EHH 0.90 1 0.68 L] 1.57 AABION 3.50°
Bifs unskuted 015 Al VCR3ITA 3.00* THES 0.20 0.35 470 0.35 V 367 1141 0.85 4 1.00 LBA4NG 1810
BIG skt 030 | snprl VOR3ITE 3.00° a0 0.26 .50 ' 0.36 J 1.75 41 3.00 i 1.10 IAG2) 2.30%
BYA unskirted  0.15 18P VORMTC 3.00° T 0.23 0.20 i 0.36 e 0.15 i 3.00 1 1.65 BAS N 1.98°
BIA skirt 0.30 DPI T 055 0.36 050 0.40 Hon 0.86 [E3} 3.00 417y 1.85 FRASIN 2.30¢
Int Oct 0.20 | 3i( urp It 0.35 037 053 0.59 o 0.57 4145 1.00 VN 1.65 BAGHK) 3.22%
Mazda O 020 | ¥P; N ( 8 0.28 0.42 6 0.42 1 0.86 i 245 ' 1.48 JHAMNCQ3.22¢
Nuvist 025 | 4GP ~ereens 1.50 104 0.28 0.37 [ 0.60 R 1.89 148 2.00 tl 1.48 BA 2.19*
Lo 0.55 | 2P NI Al 0.20 022 Tis2 0.45 s 0.95 410 1.75 RIEH 1.25 BATIC 1520
5 pin 015 | p2 “oreens 2.50 " 0.26 0.92 Y 1.00 ! 2.00 451 0.90 A 1.25 THAT2HKG 2.30°
14 pm 0.15 3IPT Jube Base- 0.78 ] 0.45 0.78 [R) 1.00 112 110 1 2.00 i 1.25 TBA ,(,“) 207+
16 pm 0.17 | 3KPY - Al 0.40 u W 120 18y 0.40 4121 0.45 4155 0.90 1i0 THANG 2.99%
Valve sereening IRP) . 1 0.40 el 0.20 0 0.52 422 0.60 4104 0.90 110 1.20 1CA2TING 2,99
cans il sizes 0.30 e 25.00 A C Rl is 100 00' 1.5 0.20 N 0.20 FHAN 0.85 i124 1.00 41 0.90 414 1L.o0 [4 AThy 138
Terms of b cwo. and valves end 3 25p per order. CRTs 75p_ Items marked “add 12V: % VAT Others 8 %
t Indicatas cheap quatity version or surplus, but also available by leading UK and USA T e (i ruling at time of despatch Telephone 01-677 2424/7
A © app with ordar charge £10. Carrisge and packing £1 on credit orders. Over 10,000 types of valves.
tubes end semi cond in stock gues £1 oach Free on orders over £25.00. prekine e Telex 946708 E& O
P — === e
FEEDBACK UNDER CONTROL NEW ! AMERICAN STYLE CRADLE NEW IMPROVED
STABILIZER TELEPHONE_AMPLIFIER MAINS INTEIIGOM
An extra 4-8 dB gain with the 1 ... NO BATTERIES
inclusion of a Surrey frequency Y S NO WIRES
shifter. There are no notches in the ONLY
frequency response and no sound >
colouration so this unit may be used in £1 4 95 £29_99
every howl-round prone public = 21 20 per pair i
:ddress system : Latest transistorised Telephone Amplifier + VAT £375)
he Stabilizer provides  frequency is completely automatic with detachable | Made to High Safety and Telecommunica-
_shifts either upwards or downwards plug-in speaker. Placing the receiveron | tions Standards. The modern way of instant
between 1 and 10 Hertz and allows to the cradle activates a switch for | 2.way communications Supplied witt
+5Hz Fixed Shift c'rcl"* Boards as WW  ohimisation of the shift for the immediate two-way conversation with- | 3-core wire Just plug into power socket
July 1973 article, but improved noise acoustics and sound sources involved. out hoiding the hand-set. Many people | Ready for use. Crystal clear communications
level. can listen at a time, Increase efficiency | ‘trom office to office. Operates over V2-mile
Small enough 10 be buiit inside the cabimets of Available as a boxed unit with either balanced or in office. shop. workshop. Perfect fqr range on the same mains phase. Ongoff
many amplibers nbatanced signal hnes or rack mounting version "‘conference” calls: leaves the user's switch. Volume control. Useful as office
including R ;a'éi';"n%ifg‘goﬂ:‘é‘rﬁ,si:f;snf:,.“a'ﬁ;d‘?;‘:,"ﬁifiﬁ hands free to make notes. consult files. intercom. surgery and homes. between
g‘;’""ﬂ”;”"‘:"a::“‘f‘“;;: gz PSU & mains A:én)r"\"ig with engraved front panel  Stabihzers melude o No long waiting. On/Off switch. volume | office and warehouse Full price refund if
ard b 0 transformer " signal overioad LED a 24 Hz high pass filer 1o control._ Model with_taperecording | returned in 10 days. Six months' service
- Gim VLF signals before connection to power' tacility £16.95 + VAT £1. 36 P & P 87p | guarantee. P. & P. 97p
2 amplifiers and a mumetal shrouded mains
JK POST FREE ADD VAT a1 8 tranformer 1o achieve very low noise levels CW.O 10- goavicecelietuadigLarantce
° SURREY ELECTRONICS WEST LONDON DIRECT SUPPLIES (W/W)
The Forge, Lucks Green, Cranleigh, Surrey GU6 7BG (STD 04866) 5997 169 Kensington High Street, London W.8
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U K. RETURN OF POST MAIL ORDER SERVICE, ALSQ WORLDWIDE EXPORT SERVIGE

[ BSR HI-FI AUTOCHANGER
STEREO AND MONO £17.50 rost 75p

Plays 12, 10’ or 7" records Auto or
Manual A high quality unit backed by &
BSR rehability with 12 months J
guarantee A C 200/250V

Size 13'2-11%in 3 speeds

Above motor board 3%in

Below motor board 2Y2in

with STEREO and MONO CARTRIDGE s

B S R SINGLE PLAYER similar to above with stereo cartridge
and cueing device, large turntable £13.50

B.S.R. P128 with magnetic cartndge Balanced arm
Cueing device Bias Compensator £24.50. Post £1

PORTABLE PLAYER CABINET

Modern design. Rexine covered
Vynair front grille Chrome fittings

£450 Post 75p
Motor board cut for BSR or Garrard deck

| Size 17 x 15 x 8in. approx
HEAVY METAL PLINTHS

With P V C Cover Cut out for most B S.R £6.50
or Garrard decks. Silver grey fimish Post £1 50
Model A Size 12%2 x 14% x 7%2in

Model B ' Size 16 x 13% x 7in £7.50
Extra large plinth & cover teak wood base

Size 20" x 17" x 9’ £19.50. Callers only

COMPLETE STEREO SYSTEM |

Two full size loudspeakers 13% x 10 x 3%in Player unitclips
to loudspeakers making it extremely compact. overall size
only 13% x 10 x 8Yain , 3 watts per channel, plays all records
33 rpm., 45 rpm Separate volume and tone

Saovac mams " £22.50 61 carnage
 ELAGC HI-Fl SPEAKER

8in. TWIN CONE

Dual cone plastic roll surround. Large

ceramic magnet 50-16.000 c/s Bass
resonance 40 ¢/s B ohm impedance

15 watts. RMS  £85 QB o 35p

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
0—6 HOURS £3.30 rost 35p

Single pote two-way Surtace mounting
with fixing screws Will replace existing
wall switch 1o give light for return home
garage, automatic anti-burglar hghts. etc
Variable knob Turn on or off at full or
intermediate settings Brand new and fully
| guaranteed

TEAKWOOD LOUDSPEAKER GRILLES will easily fit to baffle
board Size 102 x 7%in—45p.

R.C.S. "MINOR’’ 10 watt AMPLIFIER KIT
This kit 1s suitable for record players. guitars. tape playback.
electronic instruments or small P A systems Two versions
available Mono. £11.25; Stereo. £18. Post 45p Specification
10W per channel; input 100mV. size 3% x 3 x 2in approx
S.A.E details. Full nstructions supplied. AC mains powered

VOLUME 80 Ohm Coax 8p yd.
CONTROLS FRINGE LOW L0ss 13 yu.

5k(1t0 2MQ. LOGor LIN L/S| tdeal 626 and colour
35p. D P 60p. STEREO L/S| PLUGS 10p. SOCKETS 10p.
85p. DP. £1. Edge 5K SP | LINE SOCKETS 18p.
Transistor 45p. OUTLET BOXES 50p.

ELAC 9 X 5in HI-FI
SPEAKER TYPE 59RM Ep?s:;f,?

This famous unit now avaiable 10 watts, 8 ohm

E.M.I. 13'2 x 8in. SPEAKER SALE!

With tweeter and Ditto : ¢
crossover 10 watt 15 watts, 2 a
State 3 or 8 ohm 8 ohm

As dlustrated £ 1 0 50 z L
£7 -95 Post 45p Post 65p ‘

' > T
With tweeter and crossover. 0, o
ggs\;v?;‘:ZSCps £1 1 50
Flux=11.000 gauss Post 75p
Aor8or150hm. 2010 20.000cp s

Bookshelf Cabinet

Teak fimish. For EMI 13 x 8 speakers

THE “INSTANT” BULK TAPE ERASER °

AND HEAD DEMAGNETISER. Suitable for

cassettes, and all sizes of tape reels AC

mains 200/ 250V LeafletS A E £4_95
— Will also demagnetise small tools  post 50p

£8.50

Post £1 00

BLANK ALUMINIUM CHASSIS, 6 x 4—70p; B x 6—90p,

10x7—£1.15; 12 x 8—£1.35; 14 x 3—£1.50; 16 x 6 £1.45;
16 x 10—£1.70. ANGLE ALL 6 x % x %in. —15p.

ALUMINIUM PANELS. 6 x4—17p; Bx 6—24p; 14x3—~25p;

10 x 7—35p; 12 x8—43p; 12 x 5—30p; 16 x 6—43p; 14 x

9—-52p; 12x 12—68p; 16 x 10—75p.

MANY ALI BOXES IN STOCK. MANY SIZES

VARICAP FM TUNER HEAD with circuit & connections £4.95.

TAG STRIP 28-way 12p.

TAPE OSCILLATOR COIL. Vaive type. 35p.

BRIDGE RECTIFIER 200V PIV %2 amp 50p

TOGGLE SWITCHES SP 30p.DPST 40p. D.PDT 50p.

MANY OTHER TOGGLES IN STOCK

PICK-UP CARTRIDGES ACOS GP31 £1.50. GP33 £2.50.

SONOTONE stereo £2.00. SHURE M75 ECS £8.

RADIO COMPONENT SPECIALISTS 57

‘Radio Books and Components lists Z0p. (Minimum posting charge 30p.) Cash prices ud P or Barclaycard. Phone your Order) Tel.

R.C.S. SOUND TO LIGHT KIT.

Kit of parts to build a 3 channel saund to hight unit
1.000 watts per channel.
Easy to bulld Full instructions supplied Cabinet £3.

£14

Post 35p

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2 95

All parts and instructions with Zener diode

printed circunt rectifiers and double wound Post 45p
mains transformer Input 200/240Vac

Output voltages available. 6 or 7 5 or

Gor12Vdec upto 100mA orifess Size 3x 2%z x 1%2in
Please state voltage required

R.C.S. POWER PACK KIT
12 VOLT. 750mA. Complete with printed
circunt board and assembly instructions Post 30p
12 VOLT 300mA KIT. £3.15. 3 VOLT 1 AMP KIT, £3.35.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER — BRITISH MADE

Ideal for Mike, Tape, P U . Guitar. etc Can be used with battery
8-12VorH T line 200-300V d ¢ operation Suize 1% x 1% x
Yain Response 25c/sto 25 ke/s 26 dBgain

For use with valve or transistor equipment. £ 1 .45
Full instructions supplied Details S A E Post 30p

RCS DRILL SPEED CONTROLLER/LIGHT DIMMER KIT.

Easy to build kit. Will control up to
500 watts AC mains 3'2 5 Post 35p

RCS STEREO PRE-AMP KIT. All"paris to build this pre-amp
Inputs for high, medium or low 1mp per channel, with volume
control and P C Board Can be ganged to make multi-way mixers

2 95 Post 35p

£3.35

MAINS TRANSFORMERS ALL POST 50p 250-0-250V
70mA. 6.5V. 2A £3.45. 250-0-250v BOmA. 6 3V 3.5A. 6 3V
1A or 5V 2A £4.60. 350-0-350vV 80mA. 6 3V 3 5A. 6 3V 1Aor
5V 2A £5.80. 300-0-300V 120mA, 2x6 3V 2A CT. 5V 2A
£8.50. 220V 45mA. 6 3V 2A £1.75. HEATED TRANS. 6 3V "2
amp €1; 3 amp £1.40. GENERAL PURPOSE LOW VOLTAGE
Tappedoutputsat 2amp 3.4, 5,6,8,9,10, 12,15, 18, 25and
30V £5.30. 1 amp 6.8 10,12, 16, 18 20, 24, 30. 36. 40,
48, 60 £5.30. 2amp. 6. 8,10, 12, 16, 18, 20. 24, 30 36, 40.
48, 60£8.50.3amp 6,8, 10. 12,16, 18 20, 24 30. 36. 40,
48, 60 £11.00. 5amp 6. B, 10, 12, 16, 18. 20. 24, 30, 36,
40 48, 60 £14.50. 12v 100mA £1, 9V 1 amp £1, 12V
300mA. £1, 12V 750mA. £1, 10V, 30V, 40V, 2 amp.. £2.75,
20V. 3 amp . £2.45, 40V. 2 amp.. £2.95, 30V 5A and 34V
2ACT £3.45,0. 5.8 10. 16V. 2 amp ., £1.95, 20V V2 amp .
£1.75, 20V. 1 amp . £2.20, 20V 3 amp.. £2.50, 20-0-20V 1
amp . £2.95, 30V 1% amp, £2.75; 20V, 40V. 60V or
20-0-20v. 1t amp. £3.50. 30-0-30V 3 amp £7. 2 X 18V 6 amp
£11.00.

AUTO TRANSFORMERS 115Vto 230V or 230V 1o 115V 150W
£5; 250w £6; 400W £7; 500w £8. FULL WAVE BRIDGE
CHARGER RECTIFIERS 6 or 12V outputs. 12 amp 40p; 2 amp
55p; 4amp 85p. CHARGER TRANSFORMERS 1%2amp £2.75;
4 amp £4.60. 12V 1%2A HALF WAVE Selenium Rectifier, 25p.

BAKER MAJOR 12" £15.00

Post £1 00
30-14.500 ¢/s 12in double cone
woofer and tweeter cone together
with a BAKER ceramic magnet
assembly having a flux density of
14,000 gauss and a total flux of
145.000 Maxwells Bass resonance
40c/s Rated 25W NOTE 4or8or
16 ohms must be stated

Module kit 30-17 000 c/s with
tl;/;?ﬁ;er crossover £1 9.00

and nstructions  Post £1 60 each

f Please state 4 or 8 or 16 ohms

BAKER “BIG-SOUN PEAKERS. Post £1 00 each
‘Group 25" ‘Group 35" “Group 50/15°

oW £12.00 sow £14.00 row £26.00

4 or 8 or 16 ohm 4 or 8 or 16 ohm 8 or 16 ohm

BAKER LOUDSPEAKER, 12 INCH. 60 WATT.

GROUP 50/12,4 OR 8 OR 16 OHM HIGH POWER

FULL RANGE PROFESSIONAL QUALITY

RESPONSE 30-16 000 CPS £2 1 .00
MASSIVE CERAMIC MAGNET WITH Post £1 60
ALUMINIUM PRESENCE CENTRE DOME

TEAK VENEERED HI-FI SPEAKERS AND CABINETS
For 12in or 10in speaker 20x13x12in £14.50 Post £2
For 13x8in or Bin speaker £8.50 Post £1
For 6'2in speaker and tweeter 12xBx6in  £5.80 Post 75p
Many other cabinets in stock Phone your requirements

SPEAKER COVERING MATERIALS. Samples Large S A E
LOUDSPEAKER CABINET WADDING 18in wide 20p it ]

R.C.S. 100 watt
VALVE ‘
AMPLIFIER

CHASSIS 7
Four inputs Four way mixing. master volume, trebe a bass

controls  Sunts all speakers This professional quality amplifier
chassis Is suitable for all groups disco. P A, where high quality
power is required 5 speaker outputs A/C mains operated Slave
output socket Produced by demand for a quahty valve amplifier.
100V line output to order Send for leaftet
Sunable carrying cab £16.50 prce £94 carr £2 50

R.C.S.
BOOKSHELF
SPEAKERS

13 X 10 X 6in
50 t0 14 000 cps
Bwattsrms 4. Bor 16 ohms

£1 16 Dall' Post £1 30

GLOBAL SPEAKERS £4.95 ea.

These hittle marvels of modern sound reproduction are ideally

suited for today's domestic audio set-up. Two of these smart
spheres, each with 5 watt deep throated ceramic magnets. will
produce superb stereo reproduction.

The globe shaped cases in figh gloss mouldings of red and
green, are hruished with chrome frontal tnm and provided
with screw-on rubber inset protecuve bases In addition, 2%z
metres of strong lead

already fitted with phono \

plug is suppled. A

Frequency Response:

100-20.000 Hz | )
Impedance: 8 ochms G

Power Capacity 5 watts . e~
LOW VOLTAGE ELECTROLYTICS
2.4,5.8 16, 25. 30, 50, 100. 200mF 15v 10p.

500mF 12V 15p; 25V 20p; 50V 30p;

1000mF 12V 17p; 25V 35p; 50V 47p 100V 70p.

2000mF 6V 25p; 25V 42p; 420mF/500v £1.30

2500mf 50V 62p; 3000mF 25V 47p; 50V 65p

3800mF 100V £1.60. 4700mF 63V £1.20. 2700mF 76V £1.
5000mF 6V 25p; 12V 42p; 35V 85p; 5600mF/ 76V £1.75
MANY OTHER ELECTROLYTICS IN STOCK

SHORT WAVE 100pF air spaced gangable tuner. 95p.
TRIMMERS 10pF, 30pF 50pF, 5p. 100pF 150pF. 15p.
CERAMIC, 1pF to 0 O1mF. Bp. Silver Mica 2 to 5000pF. 5p.
PAPER 350V-0 1 7p; 05 13p; 1mF 150V 20p; 2mF 150V
20p; 500V-0 001 100 05 5p; O 1 10p; 0 25 13p; 0 47 25p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB-MIN MICRO SWITCH, 25p. Single pole change over
TWIN GANG, 385 + 385pF 50p: 500pF standard 75p;

365 + 365 + 25 + 25pF Slow motion drive 65p.

120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p.

NEON PANEL INDICATORS 250V. Amber or red 30p.
RESISTORS. aW. 2W. 1W. 20% 2p; 2W, 10p; 10} 1o 10M
HIGH STABILITY. 2W 2% 10 ohms to 6 meg , 12p.

Ditto 5% Preferred values 10 ohms to 10 meg . 5p.
WIRE-WOUND RESISTORS 5 watt, 10 wat 15 watt,
10 ohms to 100K 12p each

www americanradiohistorv com

Horn Tweeters 2 16kc/s. 10W 8 ohm or 16 ohm £3.60

De Luxe Horn Tweeters 3-18kc/s, 30W. 8 ohm, £7.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm
£1.90. 3-way 950 cps/3000 cps. £2.20.
LOUDSPEAKERS P.M. 3 OHM 7x4in. £1.50; 621n .
8x5in , £1.90; 8in £1.95.

£1.80;

SPECIAL OFFER: 80 ohm 2Vain 2%in. 35 ohm. 3in. 25
ohm. 2%in, 3in, 5x3in  7xdin, 8 ohm, 2%in. 3in . 3%in
Sin 15 ohm. 3%in  da. 6x4in. 7x4in. 5x3in

3 ohm, 2%in . 3%in . 5in dia £1.50 each
PHILIPS LOUDSPEAKER, 8in, 4 ohms 4 watts. £1.95
RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in diameter 4W £2.50. 10in diameter W £2.95;

12in diameter 6W £3.50. 3/8/ 15 ohms. please state

PIEZO ELECTRIC HORN TWEETER. Handles up to 100
watts No crossover required £7.95.

Tweeter Volume Control 15 ohms 10W with one inch —Iong
threaded bush for wood panel mounting Y% in spindle 65p.

BAKER 150 WATT
PROFESSIONAL
MIXER AMPLIFIER

All purpose transistorised
Ideal for Groups Disco
and PA 4 inputs speech and music
Output 4 8/16 ohms ac Mams Separate treble and
bass controls Master volume contro}

Guaranteed Details SA E £72 £1 50 carr

100 WATT DISCO AMPLIFIER
volume treble bass controls 500 M V or 1 volt input
Four loudspeaker outputs 4 to 16 ohm A!l transistor

GOODMANS COMPACT
12-iINCH BASS WOOFER

Standard 12in diameter fixing with

cut sides 10% square 14 000 Gauss

magnet 30wattsR M S 4 ohm imp

Bass resonance = 30 cps

Frequency response 30-8000cp s
£10.95 each Post £1

ALUMINIUM HEAT SINKS. FINNED TYPE.

Sies 6% X 42" X 24" 95p. 6% X 2'° x 2" 65p.

BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.

JACK SOCKET Std. open-circuit 20p, closed circuit 25p;

Chrome Lead-Socket 45p. Mono or Stereo.

Phono Plugs 8p. Phono Socket 8p.

JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p~

STEREO JACK PLUG 30p. SOCKET 25p.

DIN SOCKETS Chassis 3-pin 10p. 5-pin 10p.

DIN SOCKETS FREE 3-pin 25p; 5-pin 25p. DIN PLUGS

3-pin 25p; 5-pin 25p. VALVE HOLDERS, 10p; CANS 10p.

TV CONVERGENCE POTS 15p each

Values = 5 7 10 20. 50 100.200 250. 470. 2000 ohms
ELECTRO MAGNETIC

PENDULUM MECHANISM

1 5% dc operation over 300 hours continuous on SP2

4 way mixing

£59

battery fully adjustable swing and speed Ideat displays,
teaching electro magnetism or for
.metronome strobe etc 95p Post 30p

*%*x SPECIAL OFFER **%
PERIOD LOUDSPEAKER CABINETS. Two styles available,
Regency and Queen Anne. Size approximately
34 x 19 x 16in. These cabinets are slightly soiled and are
priced from £10 each. Callers only.

WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1. Sat. 9-5 (Closed for lunch 1.15-2.30)
01-684 1665
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DIY SPEAKER KITS

15-WATT KIT IN CHASSIS FORM
When you are looking for a good soeaker, why
not buitd your own from this kit.
It's the unit which we supply
with the enclosures illustrated
below Size 13° - 8 (approx.)
woofer (EMI),tweeter, and
matching crossover components.
Power handiing capacity
15 watts rms, 30 watts peak.
£1700 PER STEREOD PAIR
+P&PE3AD

EASY-TO-BUILD
WITH ENCLOSURE

Specially designed by RT-VC
for cost-conscious hi-fi
enthusiasts, these kits
incorporate two teak-
simulate enclosures, two EMI 137 x 8 {(approx.)
woofers, two tweeters and a pair of matching
crossovers. Easily constructed, using a few
basic tools. Supplied complete with an
easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms.
30 watts peak, each unit, £2800
Cabinetsize 20"~ 11" - 9, PER STEREQ PAIR
(approx.). +pbpf550

L = ]
COMPACT' FOR TOP VALUE

How about this for incredible bookshelf value
from RT-VC! A pair of high efficiency units
for only £7.50 - just what you need for low
power amplifiers. These infinite batfle
enclosures come to you ready mitred and
professionally finished. Each cabinet measures
12" 9 5 (approx.)

deep, and fs in wood i

simulate. Complete with

two 8 (approx.) speakers |*

for max. power handling

of 7 watts. |

SPEAKERS Two models - Duo Itb, teak

veneer, 12 wans rms, 24 watts peak,

181 - 13} ;

(approx.).

£ PER PAIR

34 +p &pf6.50

Duo 111, 20 watts rms,

40 watts peak,

27713 11
a budget price, comprising
ready assembled stereo
amp. module, Garrard auto/manual
deck with cueing device, pre-cut and
finished cabinet work. Qutput 4 watts
per channe!, phones socket and
record / replay socket

£52 PER PAIR

+phpfls0

(approx.)

EASY TO BUILD
RECORD PLAYER KIT
Ideally suited for the
constructor who requires
a complete stereo unit at

£2695

p&pfa.0s

CAR
RADIO o)
KIT .

Complete with speaker, baffte and fixing strip,
The Tounist IV for the experienced constructor
only. Tne Tourist iV has five push buttons.
tour medium band and one for long wave band.
The tuning scale is illuminated and attractive
small aluminium control knobs are used for
manual tuning and votume control. The modern
style fascia has been designed to blend with
most car interiors and the finished radio will
sfot into a standard car radio aperture.
Size approx. 7° - 2 - 4]". 12 voits pos of neg
earth (altered internally) p & p £1.50 [1250
Output 4 watts into 4 chms. >
@ FREE TO PERSONAL SHOPPERS BUYING
CAR RADIO KIT ELECTROMATE Rear window heater
modern line element all witing and switch worth [300

w

""‘o*’o%‘)o“n(‘.

BTN Shoras St i

20 x 20 WATT STEREO AMPLIFIER

Superb Viscount IV unit in teak-finished cabinet. Silver fascia with alimunium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic. magnetic andcrystalplck ups, tape, tuner, and
auxiliary Rear panel features two mains outlets. DIN speaker and input
sockets. plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

TO PERSONAL
SHOPPERS

See Below

’FREE To cash or cheque personal shoppers
A 4 channe! Stereo Adaptor to all buyers of the Visicount 20 x 20
Amplitier at £2990 limited offer. Available separately at £395

SPECIAL
OFFER o exampie

Ouo speaker system J{ os )|
Viscount Amphfier,
MPE0 type lurntable complete

+£1OOD&D

peouct ]/ DEDUCT]
i on comp systems usmg *

starred Products

ADD-ON STEREO CASSETTE TAPE DECK KIT

Designed for the experienced D.1.Y. man. This kit comprises of

a tape transport mechanism, ready built and tested record/replay
electronics with twin V.U. meters and level control ready for
mating together with the mechanism.

Specifications : Sensitivity - Mic. 0.85mV « 20K DHMS

Din. 40mV

Tape Count

40Hz -8KHz £ 6db: Deck Motor
electronic speed regulations: Key Functions -
Record, Rewind, Fast Forward, Play, Stop & Eject. p & p £2.50

BSR TURNTABLES
BSR MP60 TYPE

Single play record player
(Chassis form) £1 §.95
less cartridge.

Cartridges to suit above
ACDS MAGNETIC

STEREQ

CERAMIC STERED £1.95

400K DHMS : Dutput
shannel « 1KHz fram 2K OHMS source: Cross Talk -

er

Optional extras:

-300mV RMS per
-30db:
3 Digit- Resettable: Frequency Response

9Volt OC with £199?

W o@
Qung

Pair of Dynamic microphones £3.95 + £1.00p & p.

Mains transformer £2.50 + £1.00p & p.

STEREQ CASSETTE record/replay fully built
P.C. board incorporating 4 1.C.s
GRUNDIG 53" tape 1800 ft.

PAIR STEREO 8 WATT SPEAKERS
8" bass units with 33" appvox tweeters power handling
8 watts imp8ohms. Size 163" < 11" 83" approx.

PLINTH & COVER BSR OR GARRARD TEAK FINISH
GOOOMAN 5" approx., 7 watt bass speaker

[275
£]20each. § for £R00

[1295

£4!5

£970

AM. FM. TUNER P.C.B. with Mutlard L.P. 1186, 1185 1181 modules [950

100K Muititurn Varicap tuning pots 6 for
HEAVY DUTY FIBRE GLASS COPPER CLAD BDARD
25 x 177 x i~ Approx. per sheet pnly

£1-00
t]!ﬂ

DECCA 0OC1000 Stereo Cassette Record deck P.C.B. complete with [295

switch oscillator coils and tape-heads and circuit diagrams.
AM. FM. STEREO MULTIPLEX CAR RADIO/cassette player in
dash fixing Negative earth 5 watts output

I.C. Stereo 8 Track to Cassette adaptor converts, any 8 track
player to cassette player.

BSR automatic record
player deck {Chassis form}
“with cueing device and

stereo £995

ceramic

head. P&P£255

TURNTABLE illus. diamond stylus, and
Popular BSR MP 60  de fuxe plinth and
type. complete with  cover.

magnetic cartridge, Ready wired

P&PE255

30x 30 WATT AMPLIFIER KIT
Specially designed by RT-VC for the
experienced constructor, this kit comes

complete in every detail. Same
tacilities as Viscount IV amplifier.
Chassis is ready punched, drilled and

veneer. Silver fascia and easy-to-
handle aluminium knobs:
Output 30 + 30 watts rms, 60+ 60 peak.

p&
£2.50
formed Cabinet is finished in teak £2900

DECCA 20 WATTS STEREQ SPEAKER
This matching loudspeaker system is hand made.
kit comprises of two 8 “diameter approx.

base drive unit, with heavy die cast chassis
laminated cones with rolled P.V.C. surrounds,
diameter approx domed tweeters

two 33

comp with crossover networks
£

rder giving your credit card number ONLY

ALL PRICES INC.VAT AT tu%r‘
. VL e—

29/m

We are unable to show all our preducts, so

Send stamped addressed
envelope for further details.

t

EZOUU

0p&p stereo pair

£3600

£1895

4

£29
pap
£4.50

NOW AVAILABLE fully bU|Il and leSIEd
£3500 p &pf2.50

R|T

Ban s ARD
M

ACTON: Mail Brder only No callers

www americanradiohistorv com

323 EDGWARE ROAD, LONOON W2
Persanal Shoppers EDGWARE RDAD 930am- 5. 30pm. Hall day Thurs

31 {E] HIGH STREET, ACTON, LONDON W3 6NG
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PORTABLE
MONO

with built-in pre-amplitiers
Here's the big-value portable disco console from
RT-VC! It features a pair of BSR MP 60 type auto-
return, single play professional series record decks.
Plus all the controls and features you need to give
fsa_bul:)us disco performances. p & p£6.50
imply connects into your £RA00
existing slave or externa! amplifier. 64

45 WATT MONO DISCO AMP

£3500

+p&p

£2.50

Size approx
133 5\ 6} W o
Here's the mono unit you need to start off wnh
Gives you a good solid 45 watts rms, 30 watts peak
output. Big teatures include two disc inputs, both
for ceramic cartridges, tape input and microphone
input. Level mixing controls fitted with integral
push-pull switches. Independent bhass and treble
controls and master volume.

DISCO AMP

Size approx.

14" 4

Sloping facia, vou can use the controls

without fuss or bother. Brushed alumimium fascia
and rotary controls. Five smooth acting, vertically
mounted slide controls - master volume, tape level,
mic level. deck levet. PLUS {INTER-DECK FADER for
perfect graduated change from record deck No. 1 to
No. 2, or vice versa. Pre-fade level control (PFL)

lets YOU hear next disc before fading 70 watt 57
itin, VU meter monitors gutput level. 100 watt " Q
Qutput 100 watts RMS 200 watts peak. p & p£4.00

BSR BDS95
Belt drive turntable unit,
2 speed, semi automatic

aperation
£ 24 95
+pbpf2.55

PRACTICE GUITAR

AMPLIFIER WITH

BUILT-IN SPEAKER

This budget practice

amplifier. has been

specially designed for the

amateur, who requires a quality

self-contained unit with all facilines. 2 inputs 1
for mic or guitar, the 2nd for record player or
cassette deck. it also can be used for cine-sound
amyplification. 2 volume controls. 1 for each input.
also base and trebie controls. Power output with
internal speaker, 10 watts RMS, with remote
speaker (not supplied) 20 watts ~ £3 250
RMS. Size approx. 17 + ¢ 11 p&pf3.00

HOME 8 TRACK |
CARTRIDGE PLAYER

Automatically switches

programmes monitored by indicators.

with manuai override track selection, This unit will
match with the Unisound modules and is compatabte
with the Viscount IV amplifier with Sim teak

cabinet. approx. 9° 8 - 3. p &pf2. 5[]£|6 50

PYE STEREQD
GRAM CHASSIS

(Complete with
circuit-diagrams)

Complete ready to install—Wave bands LM. VHF

STEREQ. VHF MONO. Controls for tuning volume,

balance, bass and treble. Power outpu! 7 watts

R.M.S per channel 14 watts peak 8 ohms

2" 8" approx chassis speakers and

BSR auto record player deck £3500
PERSONAL SHOPPERS ONLY
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< m
- -
=
x I AUDIO KIT SUPPLIERS TO THE WORLD -
=
2 m
= =
g s DE LUXE EASY TO BUILD LINSLEY-HOOD 75W AMPLIFIER =
x ¢
4
] c
4 Q
< -
= >
< =
= Available as >
Separate Packs ®
7 >
(]
: Details in =
-4 Free Catalogue =
= £99.30 =
w SPECIAL PRICE FOR COMPLETE KIT - ~
m
< =
5 The standard model of our kit for Mr Linsley-Hood s 75 watt design has for a long time offered exceptional E | b
performance for a very modest cost (just 100k at prices tor comparable high quality high power ready-built units') by 3 =
o Features of the amplitier include very low distortion {less than O 01%} 75W rms per channel power output rumble LY wly i o
d filter variable slope scratch filter variable transition frequency tone controls tape monitoring faciliues and individually : - g
oy adjustable inputs This model s based on 5 circuit boards which not having the controts mounted on them can Internal view of De Luxe Kit
- desired. be effectively used separately in high performance audio systems not based on our metalwork =
= Our new De Luxe mode! uses 14 boards which interconnect with gold plated contacts and have the pelentiometers and switches fitted to them There are 3 boards for each power amplifier 1 board for the power supply and 7 o
2 boards for the stgreo pre amphfier This system almost eliminates internal wirnng making canstruction dehghttully straightforward and as each board can be easily removed in seconds from the chassis  checking and -
maintenance s so simple that eéven newcomers 1o electronics wil! be abte to cope wly with the kit Add. val features of our new maodel are inclusion of latest circuit improvements generously sized heatsinks for heavy
duty use even in tropical chmates and metal oxide resistors throughou! for long-term stabitity and rehiability E
] =<
[=]
=
< PACKPRICES FOR STANDARD KIT STANDARD LINSLEY-HOOD 75W AMPLIFIER »
17 Pack Price Pack Price =z
- 1. Fibreglass printed circuit board for power lmp 11. Fibreglass printed-circuil board lor power supply =)
[ — o0l ocoacoononoboacaoasacanacoaoagas .85 >
= 2. Sel of resistors. capacilors. pre-sets for powur 12. Se1 of resistors. capacitors. secondary lum. -]
< AMP L £2.50 semiconduclors for power supply .. .. £5.40 o
; 3. Set of semiconduclors for power amp .. £6.50 13. Set of miscellanecus parts including OIN skis.. z
- 4. Pair of 2 drilled. finned heat sinks .... £1.10 mains input skt. fuse holder. interconnecting
< §. Fibreglass printed-circuil board for pre-amp . cable. controf knobs £6.20
e £1.90 14. Set of melalwork parts including silk screen =2
6. Set of low noise resistors. capacitors. pre-sets for printed fascia panel and alt brackets. fixing parts. F’“
- PrE-Amp . ... £4.10 (1% oesccsaogaaoooaaoogasaaaa £8.20 -
< 1 sm ol fow noise. high gain i s for t5. H [free with lete kit] ..... £0.30 >
&S preamp ... £2.40 16. Teak cabinel 18.3" x 127" x 3.1 ... £10.70 z
o 8 sm ol polanlmmlers fincluding mains swltcl\) oS
E ............................... 3.50 2 aach of packs 1-7 inclusive are required for comptete
=) * 9. Sel of 4 push-button switches. rotary mode swllch sterso amplifier. Total cost of individually o
B £5.40 purchased packs ............... £90.80 7 9 8 o =
10. Toreidal transformer complete with magnetic SPECIAL PRICE FOR COMPLETE KIT £ N m
< screen/ housing primary: 0 117.234 V. =}
= secondaries: 33-0-33 V. 25-0-25V ... £10.95 m
< - 4
]
& LINSLEY-HOOD CASSETTE DECK ¥ ¥ e pao v 2
< fre ' e S o g 1. Stereo PCB (accommodates 2 rep. amps. 2 meler 10 Set ol capacitors. rectifiers. 1.C. voliage regulator ,E
- i : i amps, bias/erase osc. relay] ........ £3.35 for power supply (Poweriran designj .. £2.80 >
g 2. Stereo set of capaciters. M.D. resistors. 11. Sef ol miscellaneous parts. including sockets. fuse =
- potentiometers for above sl £7.95 holder. fuses. interconnecting wire. stc ~ £3.40 >
3. Stereo set of semicenductors for above . £8.50 12. Set of retalwork including silk screened fascia
4. Miniature relay with socket ......... £2.90 panel. internaf screen. fixing parts.etc  £7.10 -
5. PCB. all components for solencid. spcud control 13. Constructionnotes .. ............. £0.25 F
circuits . £3.80 14. Teak cabinet 18.3" x 12.7"x 3.1 ... £10.70 o
* 6. Goldring-Lenco mech: o
1. Function switch. knobs One each of packs 1-14 inclusive are reguired for z
8. Oual YU meter with ifluminating lamp .. £6.95 complete stereo cassette deck. Total cost of g
9. Toroidal transformer with ES. screen prim. individually purchased packs .. .... £83.80 -
£ 7 9 6 0 11TV, 234V Sec. 1SV ... ........ £4.90 >
SPECIAL PRICE FOR COMPLETE KIT
Published 1in Wireless World (May, June, August 1976) by Mr Linsley-Hood this design. although straightforward and relatively fow cost nevertheless provides a very high standard of ol
performance To permit circuit optimization separate record and reptay amplifiers are used. the latter using a discrete component front-end designed such that the noise level is below that =
of the tape background. Push button switches are used to provide a choice of equalization time constants. a chorce of bias levels and also an option of using an additional pre-ampiifier for :
microphone use The mechanism used is the Goldring-Lenco CRV a unit distinguished in its robustness and ease of operation Speed control and automatic cassette ejection are both -
implemented by electronic circuitry This unit which is powered by a toroidal transformer and uses metal oxide resistors throughout offers an excellent match for the Wireless World Tuner L=
and the Linsley-Hood 75 Watt Amplifier
w
Pack Price Pack Price E
1. Fibreglass printed board for fronl end IF strip. 10. Frequency meler. meler drive components. -t
WI RE LEss WO RLD FM TU NER * * demodulator, AFC and mute circuits . £2.15 fibregiass printed circuit board .. . p:ll) 35 N
: " 2. Set of metal oxide resistors. thermistor. 11. Toroidal transformer with electrostatic screen. m
capacitors. cermet praset for mounting on Pack Primary: G-117v234v .. ..... ... £4.90 ,E
) ccaoeaoscosanoagsacagoans £4.80 12. Set of capacitors. rectifiers. voltage regulator >
3. Set of transistors. diodes. LED. Integrated for power supply .............. £2.10 =2
circuits for mounting on Pack 1 .. .. £5.25 t3. Set of miscellaneous parts. including sockets. o
4. Pre-aligned front end module. cell assembly. fuse holder. fuses. inter-connecting wire. etc
three section ceramic fiter .... ... €850 ... ... ... ...... ... .. ... £2.05
5. Fibreglass printed circuit board for sterso 14. Set of metalwork parts including silk screen ~N
decoder .................... £1.10 printed lascia panei. acryfic ilk screen printed >
6. Set of metal oxide resistors. capacitors. cermet tuning indicator panet inseri. internal screen. =
preset for decoder . ............ £2.60 fixing parts.etc. .............. £8. @®
7. Set of transistors LED. integrated circuit for 15. Consiruction notes (free with complete ki) ;
7 0 2 0 GOCOUBT .. s s £2.90 £0.25
SPECIAL PRICE FOR COMPLETE KIT a 8. Set of components for channel selector switch 16. Teak cabinet 18.3" x 12.7" x 3.1” . £10.70
module including libreglass printed circoit o
board. push-bution Switches. knobs. LEDs. One each of packs 1-16 inclusive are required for -_
Designed in response to demand for a tuner to Complement the world-wide acclaimed preset adjusters, otc. .. £9.40 complete stereo FM tuner. Total cost of [
Linsley-Hood 75W Amphfier this kit provides the perfect match The Wireless World 9. Function swilch. 10 turn Iun g : ! y purchased packs ... £81.15 =
{Skingley and Thompson) published original circuit has been developed further for KIODS oot . £5.80 'E
nclusion Into this outstanding slimline unit and features a pre-ahigned front end module, -
excelienta m. rejection and temperature compensated vancap tuning. which may be controlled erther continuously or by push-button pre-selection Frequencies are indicated by a frequency >
meter and shiding LED indicators, attached to each channel selector pre-set The PLL stereo decoder incorporates active fifters for  birdy suppression and power 1s supplied via a toroidal F-]
transformer and (ntegrated regulator For long term stability metal oxide resistors are used throughout
[x]
EXPORT ORDERS No mimimum order charge! Prices same as for U K customers but no x
Value Added Tax charged Poslage charged at actual cost plus 50p documentation and =
ExPo RT A SP Ec I ALITY' handling Please send payment with ordes by Bank Draft. Postal Order, International ™
U Money Order or cheque drawn on an account in the U K Alternatively for orders over
Our Export Department can readily despatch orders of any size 10 any country in the £500 we will accept Irrevocable Letter of Credit payable at sight in London
world Some of the countries to which we sent kits last year are shown in this @
advertisement To assist in estimating postal costs our catalogue gives the weights of all OUR CATALOGUE IS F R E E :
packs and kits This will be sent free on request. by airmail. together with our "Export jret
Postal Guide’ which gives current postage prices JUST SEND YOUR NAME AND ADDRESS TO RECEIVE YOURS Z

www americanradiohistorv com
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GAMBIA DENMARK FRANCE MUSCAT & DMAN

HONG KONG AUSTRALIA

NAURU

AUSTRIA CZECHOSLOVAKIA SOUTH AFRICA FINLAND NIGERIA LUXEMBDURG TUNISIA GERMANY

Designed by Texas engineers and described in Practical Wireless. the Texan was an immediate success. Now

developed further in our laboratories to include a Torovdat and the slmhine
OW 3 OW A M T204 20 delivers Z0W rms per channel of trub Hi-Fr at exceptionally low cost The easy 1o burld design s based
r on a single F/Glass PCB and features ait the normal facihties found on quahty amplifiers including scrateh and

fumble fiiters. adaptable input selector and headphones socket In a follow-up article in Practical Wireless further

moditications were suggested and these have been incorporated into the T30+ 30 These include RF
interference filters and a tape monuor facilty Power output of this model 1s 30W rms per channel

. Set of miscollanaous parts ... £3.50 £3.50 IZ Handbook [free with complete kit] £0.25 €0.25
. Set of slide. mains. P.B. switches £1.50 €£1.50 3. Teak cabinet 15.4" x 6.7 x 2.8” £4.50 €4.50
6. Sel of pots., selector swilch . €2.80 £2.80

Pack T20 T30 Pack T20 T30
1. Sel of fow noise resistors ... €1.60 €1.70 9 fibreglass PCB ........... £3.50 £3.90
2. Set of small capacitors £3.40 m Set of metalwork. fixing parts  £5.20 €6.20
g. Set of power supply capacilors :2.20 £2.50 Set of cables. maing isad .... €0.40 €£0.40
5.

1. Set of semiconductors. ICs. skts. €7.25 €7.75 One each pf Pack 1-13 are required for complete sieres
8. Toroidal transformer—240V prim. amplifier. Total cost of individually purchased
es.screem .............. £5.60 £7.20 packs T20 +20 £40.90. T30+ 30 £45,

SPECIAL PRICES FOR COMPLETE KITS

120+20 KITPriCE £33.10  T130+30 KiT PRICE £38.40

WWII TUNER * X%

Foliowing the success of our Wireless World FM Tuner Kit this cost reduced model was
designed to complement the T20+ 20 and T30+ 30 amplifiers and the cabinet size, front
panel format and electrical characteristics make this tuner compatible with either. The
i frequency meter of the more advanced model has been omitted and the mechanics simpl?f.igd,
-.I..'..—n-”-—;—, however the circuitry is identical and this kit offers most outstanding value for money. Facilities
2 included are switchable afc, adjustable. switchable muting. LED tuming indication and both
continuous and push-button channel selection (readily adjusted by controls on the front panel)

SPECIAL PRICE FOR COMPLETE KIT £47. 70 AVAILABLE AS SEPARATE PACKS — PRICES IN OUR FREE CATALOGUE

POWERTRAN S.F.M.T. TUNER

The requirement was a simple. low cost design which could be constructed easily without
special alignment equipment but which still gives a first class output suitable for feeding any of
our very popular amphfiers or any other high quality audio equipment Not finding a suitable
published circuit. the requirement was met by design and development work in our own
laboratories and this tuner, which uses a pre-aligned front end module can be set up with the
aid of nothing more sophisticated than a multi-meter. A phase-locked-loop 1s used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection (adjustable by controls on the front panel). This urit matches wetl with the T20 + 20
and T30+ 30 amplifiers

PRICE FOR COMPLETE KIT £35.90 AVAILABLE AS COMPLETE KIT ONLY

Wodd L igne. Ful kits are not avanlable for these projects but SEMICONDUCTORS as used inour range of quality audio equipment

component packs and PCBs are stocked lor the highly regarded Bailey and 20W class AB
unsley-Hood designs together with an efficient regulated power supply of our own

design Suitabte for driving these amplifiers 1s the Bailey Burrows pre-amphifier and our 2N6i919 £0.20 BC1o7 £0.10 BF257 £0.40 M S OO IRE 0. 25, IIES0G £0.89
circuit board. for the stereo version of it features 6 inputs. scratch and fumbie liters and 2N3055  £0.45 BC108 £0.10 BF259 £0.47 MPSA1Z  £0.35 TIP4TA  £0.70
wide range tone controls. which may be either rotary or shider operating For tape systems 2N3442  £1.20  BC109 £0.10 BFR3S £0.30  MPSAS5  £0.25 T'P42€ E0.80
a set of three PCBS have been prepared for the integrated circuit based. high performance 2N3711  £0.09  BC109C  £0.12 BFR79 £0.30 MPEAGS cg.ag HE:;B £0.75
stereo Stuart design Delails of component packs are in our free Catalogue 2N3904  £0.17  BC125 £0.15 BFY51 £0.20  MPSAG6 £0.4 £0.90
2N3906 £0.20 BC126 £0.18 BFY52 £0.20 MPSUO05 £0.50 1N914 £0.07
2N5087 £0.25 BC1B2 £0.1¢ CA3046 £0.70 SBA750A £1.80 1N916 £0.07
2N5089 £0.25 BC212 €£0.12 LM301AN £0.55 SL301 £1.3g 15920 £0.10
2H5457 £0.45 BC182L £0.10 LP1186 £6.50 SL3045 £1.2
RO e100 2N5459  £0/45 BC1B4L £0.11 MC1310 £2.20 SN7274)¢  £0.a0
BAIL Pk 2 Resistors. Capacilors Potentiometer set £2.35 2INSHE0) £0L590 BC2t12L £0.12 MC1351 £1.05 SN2 B e € 0/a0
BAIL Pk 3 Sermconductor set £4.70 2N5461 £0.50 BC214L 0.14 MC1741CG  £0.65 STCRS53  £2.40
20W Linsley-Hood Class AB . 2N5830 £0.35 BCy72 £0.13 MFC4010 £0.95 TIL209 £0.20
LHAB Px 1F7Glass PGB £1.05 40361 £0.40 8D529 £0.65 MJ4B) £1.20 YIP§9A cg.u; - FGLTER:‘ 00
LHAB Pk 2 Resistor Capacitor Potentiometer set €320 40362 €0.45 BD530  €0.55 MJ491  £1.45 TIP30A  £0.4 ;
LHAB Pk 3 Semiconductor set £3.35 74004 £0.35 BDY56 £1.60 MJIES2)  £0.60 TIP29C £0.55  SFJI0 7MA £1.50
Regulator Power Supply
60VS Pk 1 F/Glass PCB £0.85
60VS Pk 2 Resistor Capacitor set £2.20
SR s s % NEW PROJECTS
60VS Pk 6A Toroidal transformer (for use with Bailey) £8.80
60VS Pk 6B Toroidal transtormer (for use with 20W LH) £7.25
Bailey Burrows Stereo Pre-Amp LINSLEY-HOOD LOW DISTORTION OSCILLATOR
BBPA Pk 1 F/Glass PCB (stereo) £2.80 A Wien brnidge audio oscillator {10Hz-100KHz) with sine or square wave output {1mV-1V) pubhshed in
:gFA Pk 2 Resistor Capacitor Semiconductor set (stereo) £6.70 Wireless World September, October 1977
PA Pk 3R Rotary Potentiometer set {Stereo) . £2.85 Pack 1 Fib ) PCB £2.65
BBPA Pk 35 Shder Potentiometer set with knobs (stereo) £3.10 Pazk o (;a;;:g (aosss A T T T a ¢ o 3o
Siuart Tape Recorder nor: m x1ge resistor: o oo B
TRRP Pk 1 Replay Amp F/Glass PCB (stereo) £1.30 Pack 3 Transistors, IC. IC socket, thermistor £3.90
TRRC Pk 1 Record Amp FGlass PCB (stereo} £1.70 Pack 4 Potentiometers and switches 5 .. £2.80
TROS Pk 1 Bias Erase / Stabiizer F/ Glass PCB (stereo) £1.20
ERICF. TAYLOR PRE-AMPLIFIER
A low noise. low distortion {0 005%) stereo pre-amplhfier for use with magneuc pick-up (RIAA
SQ QUADRAPHONIC DECODERS ¢
equalization)
These siate-ol-the-art circuits descabed by CBS are offered as kits of supenor quality with Pack 1 Fibreglass PCB (Stereo) £1.45
close tolerance capacitors metal oxide resistors and Fibreglass PCBs designed for edge Pack 2 Metal oxide resistors. capacitors (Stereo) £3.20
connector insertion Further information on 1hese kits 1$ given in our FREE CATALOGUE Pack 3 Transistors. ICs, IC sockets. zeners {Stereo) £4.20
M1 Basic matrix decoder £5.90
L) Fuli logic decoder £17.20
L2A Fall Iogic decoder with vanable blend £22.60 For further details of these please ask for our NEW PROJECTS LIST
L3A As L2A but with high performance discrete component front end £30.10
(or with carbon film resistors) £25.90 QUALITY: All components are brand new first grade full specification guaranteed devices All resistors
SAQM1 30 Decoder complete with 30W rear channel amphifiers Complete kit matches (except where stated as metal oxide) are low noise carbon fitm types All printed Circuit boards are fibreglass,
T30+ 30 ampiitier £40.75 drilled roller tinned and supplied with circuit diagrams and construction layouts

9 = g AFTER-SALES BACK-UP: Servicing facihties {very rarely required for our kits) are available for all %%
Value Added Tax not mcluded n p"ces comptlete kits Further details will be sent on request

UK Carriage FREE
9 FOR FURTHER INFORMATION PLEASE WRITE OR

PRICE STABILITY: Order with confidence! lrrespective of any price TELEPHONE FOR OUR FR EE CATA LOGU E
changes we will honour all prices in this advertisement untl December DEPT WW11
31st, 1977, f this month’s adverisement is mentioned with your order

Errors and VAT rate changes excluded
U.K. ORDERS: Subject to 12%2% " surcharge for VAT (i e add % to the
price). No charge is made for carniage. “or at current rate if changed

SECURICOR DELIVERY: For this optional service (U K mainland only)

204 £2 50 (VAT iclue) pr b PORTWAY INDUSTRIAL ESTATE ANDOVER

SALES COUNTER: If you prefer to collect your kit from the factory call

at Sales Counter {at rear of factory) Open 1 pm-430 pm ANDOVER’ HANTS SP‘IO 3NN 64455

Monday-Thursday

WwwWwW americanradiohistorv com
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A LARGE QUANTITY OF MISCELLANEQUS TEST GEAR - CHASSIS UNITS, etc., on view at LOW COST

TEKTRONIX OSCILLOSCOPES

541A with G Plug-in £160. 545 with CA Plug-in £200. 547 Main
Frame. 581A Main Frame. 585 with 82 Piug-in £425. 661 with 451
£350.

Stocks of better oscilloscopes always changing. Enquiries please
Plug-in units not sold separately

R & S Audio Freq. Spectrograph BN48301 £650.
MARCONI Sweeper TF1099 £45 each

MARCONI AM/FM Sig. Gen. TF1066B £350

R & S POLYSCOP SWOB1 £450 ca.

MARCONI OSCILLOSCOPE TF1330 15 MHZ £70 each
TELEQUIPMENT Oscilloscope D33R 6 MHZ £90 each
SDLARTRDN Oscilloscope CD1014 6 MHZ £90 each
H.P. Oscilloscope type 185B £100 each

ADVANCE MILLIVOLTMETER VM 78 £50 each
EDDYSTONE RECEIVER 770U £100 each

WAYNE KERR Universal Bridge £75

SWEEP GEN/wobbulator CT202 3-70MHZ + £37.50 ea
TEKTRONIX OSCILLOSCOPE type 502 High gain
bandwidth £185 each

EX-MINISTRY X BAND SPECTRUM ANALYSER CT152
(Marconi TF1035) B.5GHZ to 9 7GHZ. Power input 115/250V
45.650HZ Pan-climatic £85 each

J.A.C. ELECTRDNICS FREQUENCY METER type 331
GHZ. In and Qut £55 each

MARCONI SIGNAL GENERATORS. Freq
Type TFBO1D/1/S £260 each

MARCONI FM/AM MODULATION METER TF2300S. One only
£950.

FM/AM SIGNAL GENERATOR
10 to 420MHZ. Limited quantity £300 ea
MUIRHEAD DECADE OSCILLATOR DBI0A £75 each
MUIRHEAD FREQUENCY ANALYSER D699A £50

HEWLETT PACKARD OSCILLOSCOPE 175A DC-50MHZ Double
Beam £190 with delay amp £220

BRUEL & KJOER Automatic Vibration Exciter type 1016 Sine Wave
sweep from 5HZ to 1T0KHZ. £125 each

AIRMEC WAVE ANALYSER type 248 £40 each

ROHDE & SCHWARZ ADMITTANCE METER BN3511. As new.
£65.

POLARAD RECEIVER Model FIM-B2 Complete 1-10GHZ £325
MARCONI OSCILLATOR TF1101 20HZ-20KHZ. Nice condition
Special price £50

MARCONI Wide Range Oscillator TF1370 - Freq range 10HZ to
10MHZ. Sine Wave 10HZ to 100KHZ. Square Wave. High outputs up
to 31.6V. Good value at £90 ea

MARCONI ADAPTOR TM6113 for TF2700, TF1313, TFB668B
£20ea

AIRMEC 4 trace scope. Type 279 Large screen £95

MARCONI TF142F DISTORTION FACTOR METER giving
percentage distortion on a directly calibrated dial and includes any
spurious compaonents up to 30KHZ £29.50 ea.

MARCONI PORTABLE FREQUENCY METER TF1026/11 100
to 160MHZ. Very fine condition £25. TF1026/4M 2-4GHZ £35 ea
DECCA NAVIGATOR DISPLAY UNIT. Very impressive £12.50
COURTENAY MAJOR Mk. 2. 250 joules 5 outputs. Can be
combined — 1250 joules. No heads £30

AIRMEC MODULATION METER 210 £75

ROHDE & SCHWARZ Tunable Indicating Amplifier UBM. £75
TEKTRONIX 180A Time Making Generator £55

ROHOE & SCHWARZ POWER METER. BNRD-BN 2412/50 £50
MARCONI RF POWER METER. TF1020A/1.75 ohm £65

L.C. TESTER by SCHLUMBERGER. Model TCL232 — tests 741
709, etc. Dual in tines, flat packs or TOs £40

SPECTRUM ANALYSER by NELSON ROSS. plug-in for
TEKTRONIX Oscilloscopes 561/5086, etc. Freq. 0-500KHZ. Model
023 £175.

ROHDE & SCHWARZ Power Signal Generator BN4100t. 100KHZ
to 30MHZ £325

JERROLD SWEEP GENERATOR 900A £165

TELONIC SWEEPER SM2000 — many plug-ins available — state
frequency required between O to 1000MHZ

MARCONI CT44 Watt Meter 0-6 watts £30 ea

MARCONI TF675F Wide Range Pulse Gen. £18 ea

MARCONI TF987/ 1 Noise Generator £15 ea.

EDWARDS HIGH VACUUM PUMPS 15C30 £50, ES35 £40
H.P. MICROWAVE CONVERTER type 2590B £250

R. & S. PHASEMETER BN 1941 £45

PRECISION AVOMETER Meeting section 6-BSS 89/1954 eg
+/—0.3%£75¢€a

R.& S. FIELD STRENGTH METER BN 1500 with Antennas 0 1 to
3 MHZ £250

H.P. UHF GENERATOR Model 612A 450-1230MHZ £350

H.P. WAVE ANALYSER type 302A £150

R.& S. SWEEP GENERATOR BN4242 50KHZ-12MHZ £175 ea
KAY SWEEPER 1 SMHZ-220MHZ CW or Sweep £120

PLESSEY Transistorised 10MHZ scope 1MV/CM but 24V DC input
hence £45 ea

FURZEHILL Valve Voltmeter V200A £25 ea

POWER UNIT 3KV.Stabilised. £25 ea

FENLOW Low Freq. Analyser 0.3HZ to 1KHZ £75

REMSCOPE SO1 Basically working — tube good £75

H.P. FREQ. CONVERTER type 52538B £50

H.P. VIDEO AMPLIFIER type 526 1A 10HZ to 50MHZ £25

S.T7.C. DISTORTION SET 74252B £65

FEED BACK LTD. Wave Form Gen Sin/Trap/Saw/Sq. + DCoffset
£80

BIRD WATTCHER. RF Power Monitor/Alarm Model 312B. 2
meters presettable 10W to 500 Watts 19 rack £85.

H.P. VHF DETECTOR type 417A £75

Limited

HZ 10 3
range 10-470MHZ

type AN/USM16

SOLARTRON
OSCILLOSCOPE CD1212
SB 40 MHZ £100
DB 24 MHZ Twice £135

EX-MINISTRY OSCILLO-
SCOPE CTA436
Double Beam DC-6 MHZ £120

NEW STOCK OF EX-MINISTRY
GENERATOR 0-20KHZ
Sinewave output. Metered. 600 Ohms.
Size 16x10x9’' deep. Standard mains

now at £15 ea.

MARCONI SIGNAL
GENERATOR TF801B/3/S

Freq. range 10-470 MHZ
£185

TRIPODS WITH
PAN AND TILT
HEAD
Will take 561b load
£27.50 ¢ca.

MARCONI VALVE
" VOLTMETER
TF428B £15 ea.

PICK-A-PACK—
50 PENCE A POUND

From our 'Pick-A-Pack’” area weigh
up your own components. No
restrictions on what you take

DEC. MODULES

M8357 M7264 M78478BJ
MB8655 M8311YB MMV 11
H214 M7228 M7228

Prices and other Modules available on
application

EX-DYNAMCO Oscilloscopes INVERTORS 30V Input
6KV Qutput. Size 2" x 4%2" x 12", Complete with
circuit £10 each. P&P £1

MINIATURE — OXLEY PATCH PANELS — BRAND NEW
EX-DYNAMCO. 10 x 10 complete with pins £8 each P&P
§0p

*TELEPHONES. Post Office style 746. Black or two-tone
£6.50 ea Modern style 706 Biack or two-tone grey £4.50
ea P&P 75p each Otd black style £1.50 each P&P £1
*HANDSETS only 706 style £1.76 each. older styie £1.
P&P 75p

TELEPHONE EXCHANGES. fg
{exchange only) from £95

16-way automatic

SURPLUS — BRAND NEW — REPLACEMENT TUBES

FOR DYNAMCO 7100 SERIES OSCILLOSCOPES TYPE

BRIMAR D13-51GH Mesh P D A Transistor Scan Wide

Band OMHZ + R lar 6 X 10cm — 1KV EHT X

Sensitivity 15V/CM Y Sensitivity 6V /CM. standard heaters
Length 134"

THIS IS A MUST AS A SPARE FOR THE DYNAMCO 7100
SCOPE OR IDEAL FOR THE HIGH-QUALITY TRANSISTOR
SCOPE BUILOER At £65 each. Carriage £2 50
To Tube purchasars only Numetai Shields at £2.50

TRANSISTORS/DIODES/
RECTIFIERS, ETC.

Guaranteed all full spec. devices. Manufacturers Markings.
At 5p each”
BC147: 2N3707. 2N4403: BC172B. BC261. BC2518B; BC348BB
BC171A/8;, BC413; D10. BC182: BC212: BAX13. 1N937
BA1028E; BZXB3: ZTX107
At 10p each’
BFXB5. 1N4733A TIP30 20p ea. TIP34A — 50p ea. BD538 — 40p
ea, Heavy Duty Bridge Rectifier — 20p ea; TBAB10S — 75p ea
CA3123E — £1 ca: BDY55 — £1ea, BU104 — €1 ea: 2N3055
40p ea
2N5B79 with 2N5BB1 Motorola
8D535/BD538 Comp. pair — 75p pr
“ Linear Amp 709 — 25p ea.
High Speed Voltage Comparator 710 — 15p ea
P & P Extra on all items

150w Comp pair. €2 pr

FURTHER STOCKS of the BRIMAR D10-210GH /32
QOscilloscope tube. rectangular 7 x 5cm. Mesh P D A. Short
9%’ 30MHZ + Sensitivity X 14V/CM. Y 10V/CM Buiit-in
graticule BRAND NEW Enabies us to sell these at £40 each
P&P £1.76

PAPST Model 240V availabie at £7.50 ea. P&P 75p
PHOTOMULTIPLIER Type 913A £4 ea P&P 75p Other
types avaiable

+BEEHIVE TRIMMERS 3/30pf Brand New 10 off 40p
P&P 15p 100 off £3.50, P&P 75p. 500 off £15, P&P
€1 25 1,000 oft £25, P&P £1.50.

LARGE RANGE OF ELECTROSTATIC VOLTMETERS.
From 0-300V 2** £3, to 20KV Max. General guide 5KV 3%
£5. Thereafter £1 per KV. P&P 75p
DON'T FORGET YOUR MANUALS.
requirements

E.H.T. TRANSFORMERS 20KV 2KVA £70 ea

240KV SINGLE PHASE 20KVA Output 2 x 2 5KV €85,
240V SINGLE PHASE 1KVA Output 40KV 25MA £175
Many other EMT Transtormers and EHT Capacitors available

SAE with

PICK-A-PIECE

FROM OUR
"PICK-A-PIECE"" AREA

DESKS with Punch Reader
Various models trom £200.

72'' MAG TAPE

Approx 2.000 ft. NOW 25p each. P&P £1

Printer and Keyboard. Some ASCii

FOR THE VDU BUILDER tube type CME 1220 24x16cm at £9 ea
Base connections supplied

SUPERB PROFESSIONAL VDU CASES, size 23" x 16" x 156" on
stands. Hammer grey BRAND NEW SCHLUMBERGER Surplus £20
each

C.0.C. DISK DRIVES, TWIN E.D.S. £240 each

TELETYPE ASR 33 irom £450

TELETYPE KSR33 £325

NON-STANDARD KSR33 eg basic ASC11-20MA loop — but small
print O to 9 above standard O 1o 9, some of the symbois having been
relocated, £250

TELETYPE 35RO — no case £120 each

TELETYPE 35RO cased. £180 each

TELETYPE 35RO cased — with remote electronic keyboard. £370
each

VITRON PROCESSOR
nformation. £425. One only
MELCOM 83 System with information. £600

consisting of VDU: twin cassette

* |.C. Board Pack

50 1.C s and other useful components for
£1 rar 75

* Semiconductor Pack

Guaranteed full spec devices make up this pack (No large
quantues warrant individual advertising)

50 devicestor £1 paraop

Highly Recommended

DYNAMCO DATA LOGGER
NEW REDUCED PRICE
Guaranteed new condition
MUST GO — NEED SPACE

HENCE £35 each

BACK IN STOCK—
CREED 7B
TELEPRINTERS

THE CHEAPEST WAY OF GETTING A FULL
ALPHA/NUMERIC PRINTOUT FROM YOUR
MICRO

Large Ministry purchase enables us to offer these at

£25 each

In good working condition. Requires 24 volts DC
Requires ASC11/BAUDOT converter for coupling to
your micro-processor. These units are Processor
tested before dispatch. Circuits included. Adequately
packed to guarantee safe arrival for £3.25.

Minimum Mail Order £2. Excess postage refunded. Unless stated — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with * 122 % VAT, otherwise 8%
Official Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9a.m. to 5.30 p.m. Mon. to Sat.

HILTM

AD LT

7/9 ARTHUR ROAD, READING, BERKS (near Tech. College, King's Road). Tel. Reading 582605

www americanradiohistorv com



www.americanradiohistory.com

STAND AT

77

\ 10th, 1977.

VISITOUR )

GOMPEG

Wembley Conference Centre.
London., November 8th. 9th,

Mini~Computer
Exchange

DEC PDP8BE SYSTEM

@ 8K Processor @ KC8EA Programmer’s Panel @ KL8M
and KL8JA Serial Interfaces @ RKBE Disk Control @ 2 x
RKO5-BB Disk Drives @ Mounted in 4ft. cabinet complete
@ with power supply

DEC PDP8B8E SYSTEM

@ 8K Processor @ PCBEA High Speed Reader/Punch @
KL8E Senal Intertace @ 3 x DF32 Disk Drives @ AFC8A/D
Converter.

DEC PDP8I SYSTEM

@ 8K Processor @ 680-1 64-line commumication system @
OF32 Disk Orive and Control.

DEC PDPBL SYSTEMS

4K and 8K Processors available

DEC PDP11/04 SYSTEM
@ 32K Processor @ Serial interface @ Real Time Clock @
Parity Control

DEC PDP11/40 SYSTEM
@ 32K Parity Memory Processor @ Serial Interface @
Real-time Clock

DEC TM11/TU1Q
Magnetic Tape Station BRAND NEW

DEC TU55

Single DECtape drive

DEC PRSE

High Speed Paper Tape Reader, complete with interface
DEC AFO01

Analog-Digital Converter and Multiplexer (rack-mounting
unit).

SPECIAL CLEARANCE OFFER!

DEC DF32
Disk Drive and Control. ONLY £695 DO

DEC DF32
Expander Disk Drive. ONLY £495 00

DEC PDP8E and PDP11 OPTIONS

@ KKB8E Processor module sets @ MMB8E 4K memory
stack @ MMB8EJ 8K memory stack @ KM8E Memory
extension and time-share module @ DK8EA Real Time
Clock @ KABE Positive Bus Module @ KD8E Databreak
module @ KPBE Power fail module @ KE8E Extended
Arithmetic element @ KL8E Teletype Interface @ KL8JA
DECwriter Interface @ BM792YL Bootstrap Loader @
OR11C General Purpose interface @ OL1 1 Serial Interface
@ RX11 Unibus Interface @ RKO5 Disk Packs (hardly
used)

DEC PDP8I, PDPSL, PDP12 Modules

Large stocks available — tet us know your requirements

SCOOP —

HAZELTINE 1000

Compact terminal providing 12 hine by 80 character
display (960 chs ), full/half Duplex. MOS-shift register
memory with constant refresh Underline cursor

New List Price £800.
OUR PRICE £525.00

Kevboards

LARGE STOCKS OF A WIDE
RANGE OF KEYBOARDS
ALWAYS AVAILABLE

L™ = s §-

KB8 REED-SWITCH KEYBOARD
% 78 Station ASC11 Keyboard including separate
numeric cluster. cursor control keys, and 6
special function keys
* Standard TTL logic
* Power requirements +5V @ 100mA and —12V @
AmA
* 8-bit ASC11 code (including parity)
providing full 96-character set with upper and
lower case outputs
* negative strobe with 4.0 ms delay
Overall dimensions 16%2 x 7% x 2", supplied complete
with full technical data and circuit diagrams.
PRICE. £55.00 + £1 25 p&p + 8% VAT (send £60 75)

DXS-CRT 96 station ASC11B-coded TTL-compati-
ble 4 bank alphanumeric keyboard 8-bit code upper and
lower case alpha output plus separate numeric pad
Delayed strobe and 2-key rollover. Mounted in attractive
box overall dimensions 20% x 7% x 34"

PRICE £65.00 + £3 carriage + 8% VAT (send
£73 44)

55SW3-1 54-station BCD-coded 4-bank alphanu-
merc keyboard Hall-effect switches Input +5vDC
negative logic and strobed output. two-key rollover Set in
attractive panel ncorporating 5 indicator lamps and
on/off switch Dimensions 152 x 5% x 2¥2"'

PRICE £39 50 + £2 P&P + 8% VAT (send £44.82)

- I

18-KEY PUSH-BUTTON CALCULATOR
KEYBOARD

Numerals D-9 decimal point CK + — X + = Mounted
on PCB overall dimensions 5% x 4% x 1%
PRICE £4 00 + 50p P&P + 8% VAT (send £4 86}

HONEYWELL KEYBOARDS

4-bank alphanumenc ex-equipment keyboards, 50
keystations, diode-encoded. 7-bit positive logic. positive
strobe TTL/DTL-compatible. Power requirements 5V
100mA Layout similar to IBM 029. Price £25 00 + £1
P&P + 8% VAT (Sent £28 08)

Exclusive Purchase from
Hazeltine —
World Leaders in CRT

Terminals
* Teletyp ible * 12" Diagonal S *TTY
Format Keyboard * 64 ASCIl Charecter Set *5x 7
Dot Matrix * Switch ble Tr issi Rate

up to 9600 baud * Switch-selectable Parity *
Standard CCITT V.24 Interface

HAZELTINE 1 200 All the features of the
Model 1000 but with double screen capacity of 1920
characters (24 lines of 80). Reverse block image Cursor

New List Price £941.
OUR PRICE £725.00

_Fectronic Brokers!
The Gomputer People

(

New Catalogue just out
Send for your copy now
\_ — POST FREE

-

Printers and

Terminals
LARGE STOCKS OF ASR33 AND
KSR33 TELETYPE TERMINALS

* ASC11 Keyboard

* Hard copy unit (friction or sprocket paperfeed)

* Paper Tape punch and reader (ASR33 only)

* Line Unit (20mA/6V/80V)

Overhauled in our own workshops to the highest
standards and sold with 90-day warranty

Prices from £425 (KSR33) and £625 (ASR33)

Also available:
DATA DYNAMICS 0D390 ASR and KSR

terminals with acoustic covers

CENTRONICS 102A twin-head printer
132 print positions. 330 cps
9 x 7 dot matnx

DIABLO Hi-type | daisy-wheel printer
30 cps (BRAND NEW, and offered complete with
interface module for Data General processor)

TEKTRONIX 611 Storage Display
11" CRT XY input. stored
resotution 400 x 300 line pairs

COSSOR 010S 401-2A and 402-2A wisual display
units, 13 lines of 80 characters. 600/ 1200 baud rate,
modified ASC11 code.

IBM 731 and 735 INPUT/OUTPUT
WRITERS

10 pitch golfball. BCD or correspondence coding. 11in. or
15in. platen Max op. speed 15 cps PRICES FROM
£275.00.

TEXAS SILENT 700 KSR TERMINALS
ASCIl Keyboard, silent high-speed operation up to 300
baud. 5x7 dot matrnic print-head, full or half-duplex
operation.
Portable and desk-top models availabie at prices from
£700 00.

CATHODE RAY
RAYTHEON/BRIMAR

Ideal for Visual Display units and monitors

70 12" diagonal screen

P4 phosphor tube

Electrostatic focus and magnetic deflection

Overall dimensions 10%'’ x 7%’ x 17%" (neck dia.
1%’} Brand new surplus n onginal manufacturer’'s
packing Supplied with full technical data.

Our bargain price £10.00 plus £6 carnage + 8% VAT
{send £17 28)

TUBES BY

up to 45% OFF manufacturer’s list prices

HAZELTINE 2000

Superb buffered terminai with full edit facilities. 1998
character capacity (27 lines of 74). detachable ASCII
keyboard ncluding 10-key numerc pad and 13-key
edit/cursor control cluster Selectable transrmission
full 7 half Duplex or batch

New List Price £1649.
OUR PRICE £895.00

ALL UNITS FACTORY-REFURBISHED TO AS-NEW STANDARD AND COVERED BY 90-day warranty.

ELECTRONIC BROKERS LIMITED (Computer Sales & Services Division)
49-53 Pancras Road, London NW1 20QB. Tel. 01-837 7781. Telex: 298694
Hours of business: ADD 8% VAT Carriage & Packing charge extra

9 a.m.-5 p.m. Mon.-Fri. Closed lunch 1-2 p.m. TO ALL PRICES on all items unless otherwise stated

WW — 106 FOR FURTHER DETAILS
www americanradiohistorv com
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TRANSFORMER
ALL EX-STOCK — SAME-DAY DESPATCH
MAINS ISOLATING VAT 8% 12 and/or 24-VOLT
PRI 120/240V SEC 120/240V Separate 12v windings Pri 220-240 Volts
Centre Tapped and Screened Ref Am £
Ref. VA (Watts) £ Y
07% 20 4.40 m
149 60 6.20
150 100 7.13
151 200 11.16
152 250 12.79
153 350 16.28
154 500 19.15
155 750 29.06
156 1000 37.20
157 1500 45.60
158 2000 54.80
159 3000 79.05
*115 or 240 sec only

50 VOLT RANGE
Primary 220-240\‘/‘ v
SES) T\‘/\&STA%E&%,E;SSBLEO 50 34.566.89 10 12 15 18, 20. 24, 30V or
5.7.8.10.13. 15,17, 20. 30, 33 40. 50v 12-0-12 5-0-15V
25-0-25 or 20-0-20 Ref. £
Ref. Amps £ . 2.64
102 0.5 3.41 79 3.57
103 . 4.57 5.27
104 . 6.98 6.20
105 . 8.45 . 7.44
106 . 10.70 . 8.37
107 . 14.62 . 9.92
118 . 17.05 . 11.73
119 21.70 89 13.33

60 VOLT RANGE AUTO TRANSFORMERS
Primary 220-240V . VA Watts TAPS
scraisGaisntotseoy | 3 20 BHETOLy
VOLTA! AVAILABLE N
6 8 10, 12, 16, 18, 20, 24, 30, 36 150 0-115.200220-240v 5.35
40. 48. 60V or 24-0-24V or 30-0-30V 300 7.75
Amps £ P&P 500 10.99
3.88 96 1000 18.76
5.58 96 1500 23.36
760 114 2000 34.82
:g;g 1'%2‘ 3000 48.00
13195 1.64 SCREENED MlNlATURES Primary 240
15.66 184| Ref. Vol £
20.15 oal 238 200 1.99
2403 oal 212 1A1A
2713 oa] 13 100.
235 330.330
HIGH VOLTAGE Rl S
MAINS ISOLATING 536 200, 200
Pri 200/220 or 400/440 539 som
Sec 100/ 120 or 200/240 214 380_‘:}00
Ref. £ P&P | 227 700(DC)
243 589 132] 206
247 14.11 184 203
250 35.65 OA| 201
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30 VOLT RANGE
Primary 220-240v
SEC TAPS 0-12-15-20-24-30V
VOLTAGES AVAILABLE
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CASED AUTO. TRANSFORMERS

240V vable input. USA 2-01n outlets. 115V
20vA . P&P .96 Ref. 113w
55P 75VA . P&P 1.14 Ref. 64w
65p 150VA ’ P&P 1.14 Ref.  4W
80p 300vA . P&P 1.45 Ref 66w
ggg 500VA . P&P 1.64 Ref. B7W

*P&P 29p VAT 12V:% o 55 PEP 176 Ref

AVAT 8% ZOOOVA . 0OA Ref

METERS HIGH QUALITY MODULES
£68.95 10 watt RMS Amplifier
£28.00] 35 watt RMS Amplifier
£37.80] 25 watt RMS Amplifier
£21.944 125 watt RMS Ampifier
£56.05 ] Pre-Amp for 10w
AVO TT169 in-circuits transistor | Pre-Amp for 25w
‘tester £29.00| Power Supplies for 10w
U4315 (Inc case) £14.95] Power Supplies for 25w
Ua3is budget meter | Transformer for 10w
20Km/VvDC/2K/VAC 1000v | Transformer for 25w (one moduie)
AC/DC 2.5A AC/DC 500K res. | .P&P Amps/Pre-Amps/Power Supplies
in robust steel case, leads, etc ‘P&P Transformers
£14.95 VAT 12%% VAT 8%

Avo Cases and Accessories 2 i
A e STEREO 30

P&P £1.50. VAT 8% Complete chassis, . 7+7w rms ‘amps.
pre-amp. power supply. front panel. knobs {needs
mains trans.). £19.05. Mains trans. £3.87. Teak
veneered cab £5.25. P&P £1.02 VAT 12%::%

POWER UNITS
128.3, 45, 7.5 9. 12v500mA £5.32
STABILISED 3. 6, 7.5. 9v a1 400mA £5.95
3300. 6. 7.5, 9v at 300mA plugs direct into 13A
socket (fused) £3.30
VAT 12%:%. P&P 70p. VAT 8% on P&P

ANTEX SOLDERING IRONS
15W £3.75. 1BW £3.75. 25w £3.40
Sland for above £1.40. P&P 46p. VAT 8%
'PLEASE ADD VAT Ar1tR P&P
SEMICONDUCTOR RESISTOR CAPACITOR SEMI
Switched AFC CONDUCTOR AUDIO ACCESSORIES & BARULAIN
Supply 20-35v 90Ma Max. | PAKS SAVE POSTAGE. CALLERS WELCOME
£21.63. P&P 40p. VAT 12%% {MON .-FRI.) OR SEND 15p STAMP FOR LISTS
S PRICES CORRECT AT 18/7/77

Barrie Electronics Ltd.
3,THE MINORIES,LONDONEC3N 1BJ
TELEPHONE: 01-488 3316/8

TI MINI-MULTIMETER
DC-1000V. AC-1000V
AC/DC-1000Q2/v
DC-100mA. Res — 150K
Bargamn at £5.30
VAT 8% P&P 62p

STEREC F.M. TUNER
Phase iock loop. 4 pre-selected
stations. varicap tuning. switch-
ed AFC LED Bearon. )

£20.45 (VAT 122 %)

P&FP 400
4 Pre-selected stations

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST. |

WW—061 FOR FULL DETAILS
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FOR RESEARCH MACHINES 380Z COMPUTER SYSTEMS PLEASE SEE
OUR ADVERTISEMENT IN THIS ISSUE

DATA BOOKS
Intel Memory Design Handbook €5.20
Intel BOBO M:crocomputer System User's Manual £5.25
Intel 8085 Microcomputer System User's Manual €5.15
Motorola Booklet From the Computer to the Microprocessor £1.80
Motorola McMOS Databook (Vo) 5 Series B) £3.50
Motorolo MEB00 Microprocessor Applications Manuai £12.95
Motorola MEB0O Programming Manua) £5.35
National SC/MP Introkit User's Manual €0.75
National SC/ MP Technical Description £1.80
National Semiconductor TTL Databook £2.10
-RCA CMOS and Linear IC Databook £5.45
Texas instruments Pin Configuration Guide. A very useful set of gloss cards showing top and bottom
pinout views of 7400 ICs plus many others (T.( Memarnes, Op Amps. etc) €2.9
280 Assembly Language Programming Manual £7.50
2Zilog Z80-CPU Technical Manuat £5.60
2Zitog Z8O-CTC Product Specifications 20.80

Zilog Z80-P 10 Techn:cal Manual
DATASHEETS a1 75p each on IME100. 6800. SC/MP. COP1802. 2650 TMS5501 TMSBOEO
9131. 280, P Intel 8085. Also free data On some companents

COMPONENTS

SGLDERCON CLOCK CHIPS DISPLAYS CRYSTALS MEKBS00DZ  190.00
PINS AY51202 3.10 FNDS0D 1.30 32.768KHz 3.50 MC5800 15.97
100 0.50 Ays5i228 350 TLa21 1.50 5.12MHz 3.60 MC6820 002
1000 4.00 WK50253 560 TI322 1.49 280-CPU 28.44
3000 10.50 ST0i 4.90 MEMDRIES/,, Ps  7BOACPU 36.38
210245 205 780-CTC 12.80
Frau daia is availadle on some of thesa items. SEND FOR FREE CATALDGUE. 211244 2.90 780-P10 12.80
CD4014 1.04-CD4031 2.30 CO4048 0.58CD4071 0.23CD4098 1.13
CD4015 1.04 CD4032 1.02 CD4049 0.58 CD4072 0.23CD4099 1.90
CD4016 0.58 CD4033 1.44 CD4050 0.58 CD4073 0.23CD4502 1.24
ICMQO Scoa017 1.0apa032 1,97 C04051 0194CD4075 023CD4510 141
Mainly RCA CD4018 1.03CD4035 1.22 CD4052 0.94 CD4076 1.34C04511 1.72
C0D4019 0.58CD4036 3.29 CD4053 0.94CDA077 0.45CDA514 2.84
CD4000 0.17 CD4020 1.28 CD4037 0.98 C04054 1.20 CD4078 0.23CD4515 3.24
CD4001  0.18 CDaD21  1.04 CD4038 1.10 CD4055 1.36 CO4N81 0.23CD4516 1.40
CD4002 0.17 CD4022 0.94 CD4039 3.20 CD4056 1.36 CD4082 0.23C04518 1.25
CD4006 1.20 CD4023 0.23 CD4040 1.11 CD4059 4.93 C04085 0.74 CD4520 1.19
C04007 0.18 CD4024 0.80 CD4A041 0.86 CDA060 1.15CD4086 0.74CDA527 1.64
CD4008 1.00 CD4025 0.23 CD4042 0.86 CD4063 1.13CD408% 1.60CD4532 1.39
CD4009 0.58 CD4026 1.78CD4043 1.01 C04066 0.63C03093 0.82C04555 0.90

C04010 0.58 CD4027 0.58 CD4044 0.96 CO4067 3.85CD4094 1.94 CD4556 0~
C04011 0.20 CD4028 0.92 CD4045 1.45 CD4068 0.23 CD4095 1.08 MC14528 1.22

CD4012 0.23 CD4029 1.18 CD4046 .37 CD4069  0.23CO4096 1.08 MC14553 4.68
CD4013 0.58 CDAD30 0.58 C04047 1.04 CD4070 0.51C04097 3.85IM86508 -8.05

Dur offices are a 209 Cowley Road. Oxford, but please do not use this as a postal address

FAST SERVICE. We guarantee that Telophone Orders for goods in stock, received by 4.15
p-m. (Mon.-Fr) will bs dispatched on the same day by 1st Ciass Post (soma heavy items by
parcel post) and our stocking is good. Private customers should telephone and pay by giving
their Access or Barclaycard number with a minimum order value of £5. Official orders no
minimum. Oficial orders, Companies, Govt., Nats., Inds., and Univs.

ORDERS: C W O add VAT a1 8% + 35p p&p TELEPHONE and CREDIT (Invoice) ORDERS add
VAT at 8% + 60p p&p minimum charge (the balance wiil be charged at cost) Please see FAST
SERVICE' EXPORT ORDERS welcome, no VAT but add 10% {Europe) 15% (Overseas) for Aic Mayl
p&p For Export postage rates on heavy items — contact us fiest —

'W SEND YOUR SINTEL
SEND YOUR pO BOX 75C OXFORD
=n Tel: 0865 49791

w
~

mcoorp-po mman ™ [T = 2 w= ) xomozmn

AEL CRYSTALS UMITED

Gatwick House, Horley, Surrey, England RH6 9SL

Telephone: Horley 102934} 5353 Telex. 87116 (Aerocon Horleyl
Cabies: Aerocon Telex Horley

WW — 113 FOR FURTHER DETAILS

'MAKE LOTS OF NEW CONTACTS

with Ramp’s new Terminal Block // e
S breadboard connector. P oY
S \ ® Mount oversize components | yal
{e.g. crystals) -
A ® Connect screened leads, or
Piel flexible wires.
9 1% ® Make multiway connectors.
) A ® Plug in 2mm. probes, (via
- ’// . sockets on the top)..
— its Bimboards, or similar
™ \pf/ .1 matrix breadboards.

! 60p each, or 3 for £1.50  <e-.
(P & P VAT inclu 5 | |
ncluded) ,wa

Cheques, POs payable to
AMP Ramp Electronics.
PO BOX HH2 LEEDS LS8 4HG
ELECTRON'CS Premises — 105, Harehills Ave., Leeds, 8.

WW-—073 FOR FURTHER DETAILS
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NEW FUNCTION
GENERATORS!

B

G.430 {lllustrated)

* Frequency. 1 Hz to 1 MHz

* Output: Sine-wave, 0-10V r.m s. from
600.

Square-wave 0-20V p.p. from 600
0-60 dB step attenuator

432 £95-00

Frequency: 1Hzto 1.1 MHz.

Sine, square and triangle

5V from 0-60 dB 50 attenuator

Also simultaneously 10V from three
independent 600 outputs

D.C. offset. g1 1 5.00

»*

* % ()

»*

.. Hectronic Brokers Ltd

POWER IN PLENTY!
.

\ T
. Our range of bench
power supply units

covers a wide choice of

general purpose and ""Hercules” P.G. 312 P.G. 160N
specialised units, * 10-15V @ 12A maximum * 0-25V @ 5A.
carefully chosen to meet : g'pp_"? less than 10mV. ) * Constant current, or constant
the needs of design and V;"’rf’;'t'ig’n 00'?% '°'t 110(;’8%’“f"”; voltage. with floating output
production - testing . o c'hangelem ° e : g'pg,'l‘?' 'ef)s Jhon L0
A . L cha tabilty, 0.
3PP(::::1:2=2V‘: hr'I%:'sY * Short-circuit protected PLUS auto-  w Fyll shar.cireut protection.
p . matic cut-out * £65.00 * £59.50
i e

x 7 o e,

“ "‘"‘“ ___:n—'"__ -,
- NS 76515 17 e

5 , .

. P.G.76
H.S. 73 & 76 Series * 614V @ 2.5A
H.5.73-15 H.§. 73-40 * Ripple, less than 3mV
* 0-150V @ 3A * 440V @ 2A * Stability, 1%
£4g 501 . 1549-50 ant * Short-circuit protection
onstant curren or constan
voltage, with floating output * £22.00
* Ripple, less than 2mV
* Stability, 0.02%
* Full short-circuit  protection, no
transients on switch on/off.
= ﬂuu::"’sz
P.G. 116
* 12.6V@ 2A.
* Ripple. less than 2mV
* Stability, 1%
* Short-circuit protection.
* 3-15V@ 2. 5A maximum (80% duty
cycle} * £1595
* R
* glggllﬁt'ylegs ;';Zn LORY Send for leaflet giving details of full range
* Short-circuit protection. £29 50 O C LD,

“TAKETTE" DIGITAL
TACHOMETER MODEL 1704

* 0-19.999 rp.m

* 5 digits

* Optional wheels for
speed-ft/ sec or decimetres

Complete with leather
carrying case

£105.00

NEW WIDE-RANGE
MULTIMETER UM.11

linear

“STROBETTE"”’
STROBOSCOPE

Features 38 colour-coded ranges with high input

e N TACHOMETER MODEL 964
h\

* D.C. Volts, 150mV to * 200-6000 flashes/minute

* Directly calibrated in r.p.m
* Xenon lamp

£75.00
:

1500V ts.d at 100KQ/V. [
A C. Volts, 1.5 10 1500V
fs.d at31.6KQ/V.

D.C. Current, 104A to 15A
f.s.d.

A.C. Cyrrent. 16A.
Mirror-scale, rugged
taut-band suspension, ®
dB scale, diode and

fuse protection

Supplied complete with

test leads and leather

| Ay
2l AN

*

*

Part of our wide
range of 'strobes
and tachos”’

| == —

ELECTRONIC BROKERS LIMITED {New Products Division)

49-53 Pancras Road, London, NW1 2QB - Tel: 01-837 7781
Hours of business: - Telex: 298694

9 a.m.-5 p.m. Mon.-Fri.; closed lunch Carriage and Packing charge extra
1-2 p.m. on all items unless otherwise stated

ADD 8% VAT

TO ALL PRICES
WW—107 FOR FURTHER DETAILS
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FREQUENCY COUNTERS

High pertormance
freq./ratio and calibrated output facility.
arrangement.

301M
501
8018/M

SUPPLIERS TO: Ministry of Defence, G.P.0O., B.B.C., Government Depts., Crysta(

1/10 Hz to 1.2GHz

ing freq y. period, time,
Fast delivery. Specials by

wnstr

—a AT

i S BEETANLS

J50Mi DUNTLR TSN T3P 34

i TYPE 801B

CRYSTAL OVEN
OPERATING MANUAL
TWO TONE BLUE CASE

Sensitivity 10mV. Stability 5 parts 10."
‘Resolution = 1 Count

£280 250 MHz

32MHz 5 Digit £98 | 401A 32MHz 6 Digit £135
32MHz 8 Digit £192 | 701A 80MHz 8 Digit £210
250MHz 8 Digit €289 | S0IM 520MHz 8 Digit £385
1001M 1.26Hz 8 Digit £670

Start/Stop versions plus £18 | womory versions  available # ot

suffixed M £30 extra

Type 101 1MHz 100KHz 10 KHz Crystal Standard £98
Type 103 0ff/Air Standard £98

Manutacturers and Electronic Laboratories worid-wide

R.C.S. ELECTRONICS
6 WOLSEY ROAD, ASHFORD
MIDDX. TW15 2RB
Telephone: Ashford (Code 69)
53661/2

WW—085 FOR FURTHER DETAILS

NEW PRODUCT

PRECISION LOW FREQUENCY
GENERATOR

SINE AND SQUARE WAVE

¢ TYPE 203
¢ £78
M Excl. VAT
FEATURING
WIDE FREQUENCY RANGE 10 Hzto 100 KHZ IN 4 RANGES
SINE OUTPUT MAX. T H.D. 03%

AMPLITUDE LEVEL TO WITHIN .1% OVER
ENTIRE FREQUENCY RANGE

MAX. RISE TIME 20 nS
2.5V R.M.S. SINE AND SQUARE

SQUARE OUTPUT
OUTPUT LEVEL

ATTENUATOR 80 dB RANGE
POWER 2 PP9s OR OPTIONAL MAINS POWER UNIT
(£12 EXTRA)

R.C.S. ELECTRONICS
6 WOLSEY ROAD, ASHFORD
MIDDX. TW15 2RB
Telephone: Ashford (Code 69)
53661/2

WW — 086 FOR FURTHER DETAILS

KEEP UP TO DATE

EE

1EE correspondence courses provide an opportunity to keep
up-to-date with specialised subjects of interest to electrical
engineers.

In general, courses commence at a level appropriate to a
final year of a modern 3-year degree course.

Course participants are associated with an individual tutor
who, through the medium of correspondence, will comment
and advise on progress. A certificate is awarded to those who
successfully complete a course.

Courses are available throughout the world. There is a
concessionary charge for members.

Please send me details of the course indicated

Name in full

Address

IEE, Savoy Place, London WC2R 0BL
(01) 240 1871 Ext. 279

COURSES:

Field Effect Transistors {written in 1970)
Pulse Code Modulation

Digital Instrumentation

Médern Control Theory

Colour Television

Minicomputer Systems

Integrated Circuits, techniques and applications

O
O
O
[
O
O
[
O

Industrial Process Heating and Electroheat

D Certified Diploma in Accounting & Finance

WW—084 FOR FURTHER DETAILS
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p—
[
—

V.
EL34  125|MKT4 1.20] PL508 1.30 [umso 060 |XE3  9.60]AC177 032]BYl00 021| OCl9 1.46
EL35  3.00 | MUI2/14 LI5| PL509 255 [URIC  1.00 | XFYI2 060 |ACY]7 0.30|8YI0l 0.18 0oc2z 044
EL37  300|Mx40 100] PL519 280 JuUus  L.1S|XHI5 0.0 |aCY18 023|BYlos 021| OC23  0.44
. EL4l 057 |NI5%0 57| PL8Ol 074 |uuy 052 [ XSGIS 120 |ACYI9 0.23|BYll4 02r| OC24 044
EL8I  0.70{N308 098] PLx02 3.20 JUUI2Z 040 } X4] 1.00 |ACY20 0.30|BYi26 @18] OC28  0.69
EL83  0.70|N339  1.25| PM84 035 |UY4l @50 | X61 1.60 |ACY2] 030|BY127 021| OC29 073
¢ ELS 041 [N379  030f pysi 050(Uvez 050|Xe3 L0 facy2 els)BYvas Lie eEn O
7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 |ELS¢ 08015700 08/ bvss 058 s> Q0138 G |ADlio ase|Byz1i o30| OCs1 as8
ALL PRICES SHOWN INCLUDE V.A.T.AT 122 % ELO 067 |PABCH0 045\ PYBI  ese|Ulz/ia Lis|X7eM 073 )ADI6) 53| Byzlz 030 on e
0A2 0.85 6AX4 0.75 6Ll 2.50 | 12AD6 oan AZ4al 050 | EBFS0 0.40{ EL360 180 ] PC86 PYS2 040 |UI6 X : B
0B2 0.40 035 | 6L6GC  0.85( 135E6 Joplgl 090 |B36 075 EBFS3 0.45|EL506 120 | PC88 u.cz Pyss 050 [UL7  1.00|X142 071 |aFi02 104 BYZI5 203 %:g :g
0C3 0.50 GBAG 0.40 [6L7(M) 1.50( 2476 0_45 JOP,G 037 |B719  O50|EBFE9 040|ELS0S 250 |PCO2  0.55| pyss  0.601UI8/20 180)XIS0 0711 AF106 058\ CGI2E @23| e Doy
0Z4 055 [6BCS 090 [6LI12 050 30PI8 o050 |B72  079[EBL21 200[EMS0 055|PCo5  100| PY30; 050 ulg  4e0|X719  035[aAFils 30| CGeeH a23( BE LA
1A3  0.60 |6BE6 040 [6LIS  0.60|12AT7 048( 30pr; jpo [BL63 200(EC52 1.00{ EM8I 0.60|PC7  075]PYS500 156 |U22  0.85(2145  O0S7)AF15 030| FSYNlA 028 5eof  gps
IASGT 055 |6BG6G 1.00 [6L19  2.00[12aU6 0.50 7 |CL3  L75|EC53  1.00| EM83  0.60 | PCS0O uw PY500A 1.56 | U25 071(2152 029 |AF117 0.231FSY4lA 026 [ 5eo) g3
1A7GT 060 [6BH6 070 [6LD12 0.40[12AU7 048 30PL12 054 {CV6  0.80| EC54 1.00| EM84 0.45 | PCC84 PY800 050 |U26 0602320 070 |AF121 035/GD4 038 St o0
1B3GT 055 [6BJ6  0.65 |6LD20 0.80(12av6 0.60| 30PLI3 1.00 |CV63  1L00[ECRs 084 EMSS 120 |PCC85 u7 PYB01 0.50 | U3l 0s0|Z719 029 |AFI24 036)GD5S  e3z| oCTt 223
IC2 100 |6BK7A 085 |6N7GT 0.70/124X7 048 30PLI4 1.29 |CVS88 0.25|EC88  0.84| EM8?7 110 | PCC88 0.6) sto 050 (U3 175|Z729 050 |AFI25 050|GD6  0.32] qcoe g
ID5 075 [6BNS  1.00 [6PLI2  0.40]12BA6 050 30PLI5 1.00 |CYIC 1.00)ECo 050 250 [PCC89 0.48(Qp2l 110 |U35  175[2749 0SS 1AF139 076(GD8 @23 | ~oot o)
1G6 1.00 |6BQ5 041 [6P15  0.41]|12BE6 085{ 35A3 0.75 [CY3l 070 EC32 0.55|EY51 045 [PCCI89 0.52 quo:mo U37  2.00(Z759  585|AF178 @79 GD9 023 | Jeri oo
IH5GT 080 [6BQ7A 0.60 |6Q7G_ 075|12BH7 0.55) 35¢5  0.80 [DI 050 ECo7 0.75| EY8l  0.45 | PCCB05 0.75 200 |U45  1.20| Transistors |AF180 056 GDI1l @23 [ ~=70, o0
1L4 025 [6BR7 100 |6Q7GT 075]12BY7 1.15| 35D5  0.90 [D63  030| ECC32 1,00 | EYS3  0.68 | PCC806 070 (575,20 100 |U47 971 | and Diodes |AF186 064|GDI2 023 S/t o0
ILD5 070 |6BR8 125 (6Q7M  075112E1  3.50| 35L6GT 0.80 |DAC32 0.80| ECC33 200| EY86/7 037 |PCFS0 0.80((S95/10 .00 | U439 .60 IN1124A 0.61 |AF239 044 [ GDI4 0581 ey o4
ILN5 070 |6BW6 170 |6R7G  0.70[12J5GT 040| 35W4  0.55 |DAF9l 035| ECC35 200{EY88  0.55|PCF82 045/ QSI150/151.80 | USO 085 | IN4744A 0.186] ASY27 0.50( GDI5 047 | J=01 o3
INSGT 075 |6BW7  0.85 |6R7(M) 1.00 |12)7GT 070 | 3523  0.80 [DAF9% 0.60] ECC40 0.90|EYSl 050 | PCF84 Q70| Qv03/12 1.85 | U52 100 | IN4952 058 |ASY28 038| GD16 023 S 1o
IRS 030 |6BX6 029 [6SA7 " 055(12K5 1501 35Z4GT 0.70 [DC90  0.70] ECC8! 048(EY500a 145 |PCF86 0.57|Quod/7 300 |U6 070 [3N404 021 |ASY20 ass|GETI9 030 | Sros o9
154 040 |6BY7  0.36 |6SC7GT 0.75 [12K7GT 0.50 | 35Z5GT 0.80 |DD4 080 ECC82 048] EZ35 045 |PCF87 0.77]1 QV06/204.70 | U78 095| 2N966  0.61 |BA102  0.53( GETS73 @44 | fa™ gy
1S5 035 [6BZ6 0.60 16SG7 055[12K8  0.75| 50B5  0.85 |DF33  0.75| ECC83 o0.48|EZ40 052 |PCF200 135|R10 850 | U] 0.80 | 2N1756 0.58 |[BA1l5 0.16| GETS87 050 | (=8 (=0
1T4 030 |6C4 050 [6SH7 055 ]12Q7GT 050 | 50C5 0.70 [DF91  0.30| ECC84 0.35(EZ41 052 |PCF201 1.08|RI1I 100 (U150 052 2N2147 099 |BAIl6 021 GETS72 L1l | 5ef,  oog
U4 0.70 |6C6 045 |65J7 0.60 [ 12SA7GT 075 | 50CD6G 4.00 [DF96  0.60| ECC85 0.50| EZ80  0.35 | PCF800 9.77| R16 2.00 | U153 0.50 | 2N2297 0.28 |BA129 0.14 | GET8730.18 OCI80 111
1US 085 [6C9 200 |6SK7 1.00(12SC7 050) 50EHS 065 |DHE3 0.75| ECC86 125|EZ81 040 (PCF801 048/ R17  L00|UIS1 050 2N2369 0.16 |BAI30 0.12| GET8820.58 § oxi0g  oicp
2D21 055 (6CI0 071 |6SK7GT 0.55 |125G7 055 50L6GT 1.00 [DH76 050 ECC88 0.72{E290  0.95 |PCF802 0.75(R13 075 U192  0.40|2N2613 045 |BAl48 0.20]| GETS87 026 | S~ o)
2GK5 075 |6CB6A 0.65 [6SQ7  0.60 |12SH7 030| 66KU 052 |DH77 050 ECCO1 035|FCa 100 |PCF805 2.25(R20  0.60|U193 050 2N3053 038 |BAIS3 018 | GETS89 028 | o< (20 o4}
2X2 070 |6C12 055 [6U4GT 0.80 (12517 060 72 070 |DH8]  0.80| ECC189 0.80 [ FW4/500 130 ( PCF806 053] RS2  0.48|U251  1.00|2N3121 2.90 |BCY10 053] GETS96 .26 { oot og
3A4 055 |6CD6G 4.00 |[6U7G 055 |125K7 0.6 | 77 045 |DK32  0.60| ECCB04 0.79 | FW4/800 180 | PCH200 1.00| RK34  1.08 (U281  0.75|2N3703 0.23 [BCY12 0.58| GET897 026 | jeoos  ocg
3B7 055 |6CGRA 090 |6U8 050 {12SN7GT 0.75| 85A2  0.75 [DK40  0.70| ECCR07 2.80 | GYS01 095 PCL82 @.54| Sp4 150 (U282 .70 | 2N3709 0.3 |BCY33 0.23 GETS98 026 | cone 105
3D6 040 |6CLE 075 125Q7 080 [ 853 075 D9l 050| ECFs0 0.85|GZ30 0.5 |PCL83 049|SpI13C 0.75|u291  @.50|2N3866 1.16 |BCY34 @26| GEXI13 021 | Jeo 1
3Q4 080 [6CL8A 095 [bveG  0.50 | 125Q7GT 00| 90CV 280 [DK92 1.00| ECF82 050|GZ32 100 [PCL84 046/ TH4B 100 [U30l  1.00| 2N3988 .58 [BCY38 0.26( GEX36 0.58 | Grrsny g5
3Q5GT 0.70 |6CM7 100 |6V6GT 1.00f12SR7 075 | 108C1 040 |DK9% 0.70| ECF86 0.80(GZ33 200 |PCL86 0.85(TH233 100(U329 10025323 0.58|BCI07 0.14( GEX45 0.38 | cpidar oo
354 045 [6CS6 045 16X4  095(13D8 200 150C2 085 |DL63 0.70| ECH35 160]|GZ34 2.00|PCL8S 128/ TP2620 100 U339 050 | AAI19 0.18BCI08 0.14( GEXs5 0.87 | Trie gy
3va 080 |6CUS  0.90 [6X5GT 045)|14H7  075| 2155G 060 [DL82  080| ECH42 €71|GZ37 200 (PCL800 100(Tp22 100 |U3sl  035|AAl20 0.18|BCI09 0.4 GT3 030 [ o0\ 76" ¢3)
4CB6 075 [6D3  0.75 |6Y6G  0.95|14S7  1.00| 303 120 [DL92  0.45| ECHs! 0.55 080 [ PCLB0] LOO)| TP25  1.00 (U403 090 | AAI29 .18 |BC113  030] M1 018 | 14706 038
4GK5 075 [6DE7 090 [6Y7G  1.25[I8 1.25 | 305 120 |DL94  0.80| ECH83 1.00 [ HLI3C 0.60 Pcuwms UABC80 0.45 | U404 0.75| AAZI3 021 |BCIIS 0.18] MATI00 045 | y700™ 39
5CG8  0.75 |6DT6A 0.85 | 7A7 1.00 L19AQ5 0.65| 807 L10 |DL96  0.60| ECH84 050 HL23 070 UAF42 070 (U709  0.40| ACI07 ¢.18{BCII6  0.30| MATIOI 850 | (o %,
5R4GY 100 [6EW6 085 | 7B6 0.80 [ 19BG6G 1.00 | 956 050 | DM70 u.so ECL80 045 HL23DD 068 [ PENDD 2no UBC41 050 |UR0l  1.00| AC113 030|BC1I8 026 MATI20 045 | (200 o3
5T4 200 |6E5 1.00 | 7B7 0.80]19G6  650| 1625 250 {DM71 ECLS2 050 [ HL4l 100 |PEN25 1.00{ UBC8I 55| U4020 0.75|ACi14 047 |BFI54 030 0.14
5U4G 100 |6F1 080 |7D6 200 I9H1  4.00) 1821 100 |Dw4/350 ns ECL83 0.74 [ HLAIDD 100 |PEN45 1001 UBF80 050 ]VvIS492 9.50{ AC126 0.14 |BF158 021 0A47 0.2 ALL
5v4G 100 [6F6G 060 | 7F8 200]19Y3 040 5702 120 [DYS] 200| ECL84 065 L00 | PENASDD LOD( UBFB9 0391 vP2 150} ACI27 0.20]BFIS9 030/ 0A70 018 | pRICES
5Y3GT 065 [6F12 070 |7H7  0.80|20D1  0.70( 5763  1.85 | DY87/6 0.45|ECL85 0.70 { HN309 1.70 | PEN46 Lo0o] UBL21 2.00|vP4s) 200{AcCi28 026]BF163 023| 0A73 0.18
523 1.00 [6F14  0.90°|7R7 200{20D4 250 | 6057 1.00 |DY802 0.50|ECL86 0.4 HVR2 100 |PEN453DD |UC92 050| vPI3C 060|ACI32 0.23|BFI173 0.44|0A79 011 | INCLUDE
524G 0.75 |6F15 085 |7V7 200|202  085{ 6060  1.00 [EBOCC 4.75| ECLLK0u HVR2A 1.00 2.00| UCC84 0.90|VP23  0.85| ACI54 030|BFI80 0.35| OA8I 0.1
5Z4GT 100 [6F16 075 |7Y4  0.80|20L1  1.20) 6067  1.00 |ESOCF 6.00 1000 | HY90 055 |PENA4 100 UCC85 045|vP4l  0.90| ACIS6 @23 [BFIS1 0.47| OA85 011 VAT,
6/30L2 079 |6F18  0.60 | 7Z4 080[20P1  1.00| 6146  4.70 [ESOF  550|EF22  1.00{ KT2  0.90 | PENDD/ UCF80 0.80[vR105 056]|ACI57 030|BFIss 47| 0Ass 023 | NOTHING
6A8G 140 {6F23 0.5 |8D2  050[20p3  1.00| 6463  2.00 |ES3F 350 [EFs0 0.78| KT8  3.00 4020  1.00| UCH2! 200|VRIS0 75| AC165 0.30[BFY50 0.26| 0A%0 0.14
6AC7 055 |6F24 080 (8D8  050|20p4  084| 7025 200 |ESSCC L20(EFal  080| KT32 100 [PFL200 0.90| UCH42 a71|vT61A 75| ACI166 030|BFY51 023/ 0a91 o011 | EXTRA
6AGS 035 [6F25  1.00 |9BW6 0.90|20P5  150| 7193  0.60 {E92CC 450 | EF73  L75| KT41 1.00|PL33 100 UCH81 050)vUlIl 1.00] ACl68 044 |BFY52 023] OA95 0.1 Y0
6AG7 060 |6F26 036 |9D7  0.70(25A6G 0.70{ 7475  1.20 |E180CC 5.00| EF80  0.29| KT44 1.00 [PL36  0.60| UCLB2 0.55|vUI20 1.00| ACI69 0.38[BTX34/400 | OA200 0.1
6AH6 070 |6F28  0.74 |9U8  045(25L6G 070 902 055 |EIS0F 5.50| EF83  125] KT63 0.60 |PL8]  0.48| UCL83 0.57|vU120A 1.00| ACI176 064 1] 0A202 012 PAY
6AJ5 070 |6F32 070 |10C2  0.70(25Y5 080| 9006 045 |EI82CC 5.50| EF85 036 | KT66 3.00 [PL81A 053| UF4l 0.70|vUI33 1.00 -
6AJ8 055 |6G6G 080 [10CI4 050]|2524G 050( A1834 100 |E188CC 450 EF86  050| k71 100|PL&2  037| UFaz  0.80 | vX6020 1,00 | MATCHED TRANSISTOR SETS
6AKS 045 {6GHRA 0.80 | 10D  0.65[2525 075 A3042 6.00 [E280F 1250| EF89  042) KT8l 200 |PL83  045| UFso 040|w76  0.50 | LPI3(AC113, ACI54. AC157, AAI120), 81p per pack.
6AKR 040 |6GK5 0.75 |I0DE7 0.80(2526G 0.80| AC2PEN Lo |Ellas 080| EF91  0.70) KT88 6.75|PL84 -056| UFss 050 |wsiM 1.20 | 1/OC8BID and 2/0C8I, 50p.
6ALS 020 ] us 5 g9 [1OFI  087|28D7  2.00| ACZPENDD |EA50 040 | EFS2  0.50) KTW61 1.50 [PL302 0.90( UF89 52| w107 @.75[ 1/0C# and 2/0C4S. 50p.
6AM6  0.70 U 110F9 085 30A5  0.75 1.00 |Ea76  130| EF93  0.40] KTWe2 1.50 | PI504/500 UL4l  6.76| w719 0381 1/OC82D and 2/0C82. 58p. Set of 3/0C83, 7
6AMSA 0.70 |6GU7 0.90 |10F18  0.85] 30C1 0.80| AC6/PEN L00 | EABCS0 048| EF34  0.40[ KTW63 1.20 100| UL46 070 | w729  1.20 | ! watt Zenners, 2.4v. 2.7v. 3v. 3.6v,4.3v. 4 7v. 5.1v, 13v. 15v.
6ANS 070 |6H6GT 030 |10L14 045|30CI15 0.77| AC/P4 1.50 {EAC91 0.55| EF95  0.45] 163 0.5 PL505  2.20| UL84  0.54] wD709 _0.40 | 16v. 18v. 20v, 24v. 30v. 12p each.
6AQ5 068 |6J5GT 0.65 |10LD1l 0.75(30C17 €.77 AC/PEN(?) EAF42 0.70| EF97  090] LNI119 055 - -
6AQ8 050 |6J6 0.35 | 10LD12 0.45{30C18 225 EAF801 6.75] EF98 090 | LN152 045 AIIgoodsare_unusedandsubJecltou_le manufacturers’ guarantee,
6ARS 080 |6J7G 050 | 10PL12 0.55 | 30F5 0.70 AC/TH]IW ER34 030 | EF183  042{ L.N309  0.49 | Terms of business. Cash or cheque with order. Despatch charges: — Orders below £25 in value, add
6AST 1.00 |6J7™M 0.65 | 10P13  0.80{ 30L1 0.39| ALso 150 | ER9I 0.20| EF184 042 LZ319 0.80 50pforposlandpacking.Ordersover£25poslnndpackingfreeofcharge.AI‘lorderscIenredsameday.
B6AT6 050 |6JUSA 090 |10P14 250 |30L15 0.75| ARP3 060 |EBC4] 0.75]| EF804 1.75]| (2329 0.80 | Any parcel insured against damage in transit for Sp extra per parcel. Conditions of sale available on
6AUS n_«; 6K 7G 0.35 | 10P18 .54 | 30L17 070 ATP4 0.50 |EBC8I o0.60| EH90 0.45| M3162  1.00 | request. Manyolhersinslnck_lonnumer_oustollst. Please enclose S.A.E. for reply to any enquiries.
6AVE 6KRG  0.50 [1246  0.65 [ 30PaMR 0.98| AZI 050 |EBC0 0.50| EK90  0.40| MHL4 100 | All prices subject to change without notice.
6AWBA ns 6KRGT 0.55 (1246 0.80 [ 30P12  0.74] AZ31  0.60 |EBCO1 0.65 | EL32  0.60 ] MHLD6 0.98 | Special offer of EF50 valves. soiled but new and tested. £1 each

Send for your copy now!
EUROPEAN ELECTRONICS SUPPLIERS GUIDE

® Companies classified by country
® Products and manufacturers

® Trade associations

® American firms in Europe

N,

The second edition of this valuable three-language (E.nglish
French and German) directory gives details of 2,800 firms,

including 130 from Eastern Europe. 880 products are grouped

into 26 chapters, covering cables, components. computers,
materials, production equipment and 21 fields of specialised
application from aerospace to underwater engineering
Comprising 730 pages (A5 format), the new edition includes
cross-referencing from products to manufacturers and —for
the first time —from firms to products. Special attention has
been paid to the indexing which is separate for each of the
three language sections. European Electronics Suppliers
Guide is published jointly by Verlag Fur Wirtschaftsliteratur
GmbH (Zurich) and C. G. Wedgwood & Co. (London) and is
available only through IPC Electrical-Electronic Press Ltd

£18.50 including postage and packing.

G NS S IS e N NS S
To' General Sales Department, Room CP34
IPC Electrical-Electronic Press Ltd
Dorset House, Stamford Street. London SE1 9LU, England
Please send me
£18.50 each UK; $49 USA, 100 Swiss Francs elsewhere
| enclose cheque / International Money Order for
Payabe to 1PC Business Press Ltd

Name (please p_an

Address

Company registered in England No 677128 and a subsidiary of
Reed International Ltd Regd office Dorset House
Stamford Street London SE19LU

I enclose cheque International money order for £
G NS T DS NS ST A s

www americanradiohistorv com

copy/ies of European Electronics Suppliers Guide at
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SIGNAL SOURCES

ADVANCE
Signal Generator J4. 10Hz-100KHz 600
ohms impedance, Sine & Square Brand
new condition ... ... . .. £150.00
V.H.F. Square wave Generator SG21. 10
KHz-100MHz Max. 0/p 2V £€50.00
H1 Audio Signal Generator. 15Hz-50KHz
Sine and Square . . . €35.00

E2 R.F. Sugnal

‘Generator
10KHz-100MHz .

£76.00

H1E Audio Signal Generator. Sine &
Square Wave 15Hz-50KHz. 200V to 20V
(Sine}. Distortion 1% 1.4mV to 140V
(Square). Brand new condition  £70.00

Type PG59 Pulse Generstor 2 Channel,
double pulse. Functions: Frequency,
Width, Rise & Fall Time, Amplitude,
Offset, Delay, Prepulse & Gate. Repetition
Freq. 1Hz 10 10MHz {20 MHz in doubte
pulse mode. Delay & Width 2§
nsecs/ 1sec. Full specification on request
£625.00
Type SG67A Wide Range Oscillator Freq.
Range 1Hz-1MHz. Sine or Square. Qutput
Amplitude up to 2.5V. Battery operated.
£95.00

Type J1 Audio Signal Generator
15H2-60KHz. Output 0.25V to 25V at
impedance 600 ohms or 6 ohms £50.00
R.F Signal Generator BA4B7
30KHz-30MHz. Output Z:— 75. Int.
Mod 400Hz. 0-B0%. Provision for Ext.
Mod. Audio o/p 0-10V at 400 Hz. into
6000 ... ... £165

AVO .

R.F. Signal Generator HF134.
100KHz-240MHz 75Q. Int. mod. 1KHz
@ 30%. Ext. mod. facility . .. £150.00

HEWLETY PACKARD
10515A Frequency Doubler. Extends the
usable frequency range of signal
generators. Operating on input frequen-
cies 0.5MHz to 500MHz it provides a
doubled output in the range of 1MHz to
1GHz. The frequency response of this 50
ohm deyice is very flat (< * 2dB typically)
over the entire frequency range and
undesired harmonics are well suppressed
................ £75.00
F.M. /A, M. Signal Generator 202H. F.M.
AM. CW. & pulse coverage 54 10 216
MHz R.F. o/p 0.1pV-0.2V 500hms Im-
pedance . ... ...... . . £495.00
Audio Signal Generator 206A
20Hz-20KHz +2% accuracy. Distortion
L1% . £80.00
612A-U.H F. Signal Generator
450-1230MHz.  0.1pV-0.5v {500hms)
A M. Internal & external. Pulse mod.
facilites. SUPERB CONDITION
£1250.00

MARCONI INSTRUMENTS
TF1060 U.H.F. Signal Generator
450-1250MHz. Sine wave and pulse
am. .. . £350.00
Signal Generator TF867. 15KHz-30MHz
0/p 0.4pV-4V. Int. & Ext. mod. Supplied
with Terminating unit . £185.00
Solid State Generator 6058B. Freq. range
8-12.5GHz. Int. & Ext. mod. freq. Stab.
0.003%. 501 impedance . £530.00
A M. Signal Generator TF801D/1S
Military version 10-485MHz
£450.00-£800.00
R.C. Oscillator TF1370A 10Hz-10MHz
Square Wave up to 100KHz High Outputs
up to 31.6Vv E £285.00
Phase /A .M. Signal Generator TF 2003
0.4-12MHz .. £150.00
F.M. /A.M. Signal Generator TF
995A/3S. Ministry type No. CT402
1.5MHz-220MHz. R.F. 0/p 2pV-200mV
Internal & External Mod. Facilities V. good
condition . . £385.00
A.M. Signal Generalov TF801D/ 1 Freq
range 10-470MHz R.F. output 0.1p-1V
Piston attenuator. 50chms Impedance.
AM  Signal Generator TF 801B/3%
12.485MHz. 0. 1pV-1V £185.00

e
R.C. Oscillatos TF1101. Frequency range
20HZ-200KHz. Output: Direct into
600Q0-20V variable. Attenuator 0.6dB in
10dB steps. Impedance: 600%Q. Distor-
tion: Via 1KHz Filter less than 0.1%.
Direct or via Attenuator. Less than 0 5%
60Hz-20KHz. Less than 1%
20Hz-200KHz £120.00-£150.00
Signal Generator TF144H/4. Later
models in super condition
£500.00 to £650.00
MF/HF Signal Generator TF2002.
10KHz-72MHz. 100% A M. depth Int
A.M. Variable from 20Hz to 20KHz R.F
o/p. 0.1pV to 2V Solid State  £675.00
AM/FM Signal Generstor TF995B/2
£675.00
MARCONI-SANDERS
Microwave Sweep Generator type 6600A
c/w 6619 plugin 1. 7GHz-4 2GHz
£2,900.00
MUIRHEAD L F. Decade Oscillator
DBBOA. 2-phase 0.01Hz-11.2KHz
£295.00
Decade Oscillator DBSOD. 1Hz-11.2KHz
£260.00
PHILIPS
PM&501 Colour bar generator. Extremely
light and compact instrument for mobile
maintenance, 5 different test patterns for
colour and black/white TV installation
and service. R F. output signal switchable
VHF, Band Hl and UHF Band IV 1KHz
tone tor sound performance checks (sine

wave) £165.00
50MHz Pulse Generator PM5712
£435.00
Pulse Generator PM5775 £800.00
Pulse Generator PM5776 £900.00

L.F. Generator PM5105. 10Hz-100KHz.
Sine & Square Wave 2V(RM.S)
Stabilised o/p. Low Distortion: <0.8%
{10Hz-100KHz} £156.00

DIGITAL VOLTMETERS
AND MULTIMETERS

AVO

Test leads . £4.00
Multiminor Mk 4 ¢/w carrying case and
leads £13.50
Model 7x £40.00
Heavy Duty Mk 6 {with case} £40.00
DYNAMCO

Digital Voltmeter DM 2023 c¢/w DC
ranging unit C1. Scale 99999 0.001%
F.S.D. DC Accuracy 10pV-1Kv DC

HEWLETT PACKARD 35000
DVM type 3430A 3 digit 5 ranges 100mV
to 100V FS input resistances 10Mohms
QOverload protection £145.00
Digital Multimeter 34702A with Display
34740A. 4 digit display. 4 ranges both
AC & DC plus 6 ranges of ohms. AC
function covers 45Hz to 100KHz Ohms
ranges are 100ohms to 10Mohms FS LED
display. New condition. A much
sought-after device still in current produc-
tion . _£400.00
e e =

PHILIPS

Electronic Analogue Multimeter PM 2503

| ==

49-53 Pancras Road
London NW1 2(B
Tel: 01-837 7781. Telex: 298694
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DC & AC Volts, 100mV-1KV fs.d.
Resistance 100 ohms-10M Ohms. DC &

AC Current 1pA-1Af.s.d. £85.00
SIGN/ROGERS

AF. Voltmeter AM324 . £50.00
SOLARTRON

A.C. Converter LM1219. 30mV—300V
mean reading. Freq. range 10Hz—10KH

P.O.A.
D.C. Digital Voltmeter LM1420.2
2.50V—1Kv in 6 ranges. *0.05% DC ac
curacy . .. £235.00
D.VM. Type LM1420.2Ba DC, true
R.M.S. and mean A.C. sensing. Accurate
measurement irrespective of harmonic
distortion accuracy *0.25%. Freq.
20Hz—20KH:z £350
DVM Type LM 1440. 2 lOpV 2KvDC. 5
ranges. Oven controlled zenerdiode.
Accuracy *0.033% FSD +0.005%
reading P.O.A.
DV.M. LM14BO 3 Aulcrang:ng version
of LM 1440.3 Max reading 39999
5pV—2KV DC. Full spec. on request

P.O.A

DV.M. LM 1604 DC only. 1uV
sensttivity. 0.01% accuracy. Max reading
19999 1uv—1KV. Remote and Auto-
ranging. 110dB series mode reject on. No
common Mode error P.O.A.

D.M.M. 7050 (Autoranging) . £245.00

OSCILLOSCOPES

COSSOR

£485.00

Dual Trace Scope 4000. 50MHz 7nsec

Rise Time 5mV /cm sensitivity. Calibrated

sweep delay. Gated trigger. X-Y display 8

X 10cm display.

2004V/cm, Scope 130C. S500KHz

bandwidth. Identical X and Y amps. X2 10

X560 sweep mag. . £205.00

MARCONI INSTRUMENTS

Portable Scope TF 2203. Single Beam

DC—15MHz. 50mV/cm. Z mod .
£150.00

A0MHz TF 2200 senes supphed with 3

plug ins

V12 TM 6455 (single trace).

TM 6456 (dual trace).
TM 6457 (TV diff).

Full specs. on request. 6 MONTH WAR-

RANTY . .. £265.00

PHILIPS

PM6507 Transistor Curve Tracer. Solid

State CRT — 10 X 12cm. Full spec. on

request £475.00
PROBES

X1 Part No. 90 . £6.50
X10 Part No. 91 £8.50
X1 & X10 (switchable) Part No.
95 £10.50
SOLARTRON

CD1740 50MHz Scope System c/w
CX1741 & CX1744. Dual Trace,
DC-50MHz 10 X 8cm display. Sensitivity
SmV/cm to 20V/cm Delayed sweep,

Solid State £485.00
Portable Scope DC 6MHz Double Beam
CT436 £105.00
TEXKTRONIX

DC30MHz Oscilloscope 545Ac/wCA &L
Plug-ins = =S £445 00

Type 485 350MHz Portable. Dual Trace

ADD 8% VAT
TO ALL PRICES
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smV/div. 1nsec/aiv sweep rate. Delayed
sweep, Auto focus, vanable trigger hold
off 50 ohms internal input protection
,250.00
Type 531A DC-15MHz ¢/w CA Plug-in —
Dual Trace £275.00
Type 531A DC-15MHz c/w Single Trace
Plug-in £245.00
Type 549 (Malnhame) DC-30MH:z
Bistable splhit screen storage. Automatic
Erase. 5¢cm/pS writing speed Calibrated
sweep delay Various plug-in units avail-
able £750.00
Type 551 DC-27MHz. Main frame and
power supply Various plug-in units avail
able £450.00
Type 564B (Mainframe) Storage Oscillo-
scope. Various plug-in units available
£750.00

TELEQUIPMENT

Rack Mounting Scope S564AR. Fitted with
P7 long persistence CRT. Single trace
DC-10MHz 10mV/cm. Unused condi-

SCOPE TEST
EQUIPMENT

Time Mark Generator 184 £275.00

LT e, L .
5nsec Pulse Generator Model 2101 ¢c/w

loads and connectors £575.00
Time Mark Generator 2901 £450.00
Pulse Generator Model 110 £95.00

TRANSMISSION TEST
EQUIPMENT

AIRMEC/RACAL
Wave Analyser 24BA. 5-300MHz
£250.00-£300.00

Wave Analyser 248 Freq range
5MHz-300MHz £145.00
Modulation Meter 409 £295.00

Type 210 Modulation Meter (earlier
version of 210A) £85.00-£100.00
Type 210A Modulation Meter
2.5-300MHz, AM Range 0-100% FM
Range 0 to * 100KHz in 4 ranges
£185.00-£245.00
GENERAL RADIO
Type 1900A Wave Analyser ¢/w Graphic
Level Recorder 15218
Spec: 1900A. 20Hz-50KHz. 3 band-
widths 3, 10 and 50Hz Tracking averages
30mV-300V F.S.D. input impedance tM
ohm 3 meter speeds
Spec: 1521B 4.5Hz-200KHz 1 mVv
sensitivity  Linear dB plot of rms
ac-voltage level 20, 40 or 80 dB range
£2,000.00
HEWLETT PACKARD
Sweeping Local Oscillator 3595A Plug-in
for use with 3590A Wave Analyser Freq
range 20Hz to 620KHz £650.00
MARCONI INSTRUMENTS
MF Transmission Test Set TF2333. Freq
range 30Hz to 550KHz Measures
response of active and passive transmis-
sion network. Full spec. on request
£600.00
Distortion Factor Meter TF142F funda-
mental Freq. Range 100Hz-8KHz Dist
measuring ranges 0-5% 0-50%. Meas-
ures alt spurious components up to 30KHz
£60.00-£80.00
A.F. Transmission Measuring Set Model

TF2332. Frequency Range 20Hz to
20KHz £400.00
RADIOMETER

Wave Analyser FRA 2 T3 Special version
of FRA 2 with tacilities for Intermodulation
measurements and selective measure-
ments of frequency responses Ffreq
range 30Hz to 16KHz incremental freq
OHz to +~60Hz. Selectivity 3 curves with
following 1dB points *1.25Hz + 12 5Hz
+63Hz and 60dB points + 40Hz

130 350
+Hz -Hz
150

450
Voltage range 100uV-1KV. Auxiliary

Carriage and packing

charge extra on all

items unless otherwise

stated

"1 London NW12Q8B
Tel: O1-837 7781

Oscillator Range OHz to 1.6KHz and 1.5
to 1.6KHzo/p — 10V (EMF) continuously
variable impedance 1 Kohms 16pF

£275.00
~ BRIDGES
AVO/BPL

Type C2457/5 Component Comparator
Used for testing or calibrating resistors.

capacitors and inductors . . £245.00
MARCONI INSTRUMENTS
TF936 Impedance Bridge £125.00

TFT245 CCT Magn. Meter ¢/w Oscillator
TF1246 £685.00
ROHDE & SCHWARZ
L.C Bridge Type LCB BN 620 Used as
Inductance Bridge 10pH to 1000H. Used
as Capacitance Bridge 10nF to 1000pF
£165.00
WAYNE KERR
COMPONENT BRIDGE B521 (CT375).
Resistance 10 ranges from 1M ohm to
1000M ohm. Capacitance 10 ranges
from 50kpF to 500pF. Inductance 10
ranges from 1pF 10 500 KH. Capable of
measuring components in situ  £105.00
Universal Bridge B221A (CT530). 0.1%
Accuracy. Measures R, G. C & L. Mains
operated ... £275.00
Low Impedance Adaptor 0221A for use
with above £75.00

FREQUENCY COUNTERS

ADVANCE

Counter TC16 5Hz-80MHz. 5 digit
£110.00
Timer Counter TC12A 5 digit 2Hz to
15MHz Time & Period. 10mV sensitivity.
Brand new condition £160.00
Type TC18 Time Counter Freq. measure-
ment 10Hz-512MHz 6 digit LED display

UNUSED CONDITION £275.00
FLUKE

Industrial Counter Totaliser 1941A
S5Hz-40MHz 40mV sensitivity R.P M.
measurement £150.00
VENNER

3MHz Freq. counter TSA 6674 £80.00
RACAL

Frequency Period Meter 5Hz-10MH:z
9520. Period Average measurements

£110.00
Universal Counter Timer 9838, Measur-
ing functions: — Frequency. Single and

multi period. Ratio and Multiple ratio
Time interval — single line and double line
totalising. 10 Hz to 100 MHz Frequency
10 Hz to 5 MHz Period 1y Sto 10" sec.
Time change £285

VOLTMETERS

BOONTON

R.F Voltmeter 91 C Measurement range
1mV to 3V. Frequency.range’ 20 KHz to
1200 MHz. (with ‘T Adaptor supplied)
Supplies also with R F. probe and tip and
50§} termination. Weight 12 Ibs. €455
BRUEL & KJOER

Heterodyne Voltmeter 2006 For measu-
rements of voltage, frequency and
modulation factor AM and FM. High
impedance FET probe 50§ termination
and 60 dB attenuator included. Sensitivity
50Qv — 50V F.S.D. 100 KHz to 230
MHz. Built in reference voltage and
loudspeaker for identification

Electronic Voltmeter 2409 True R.M.S
Average and Peak. 2Hz to 200KHz
Sensitivity 10mV — 1kV £250
FLUKE

DC Ditferential Volymeter 891A  Input
ranges, 1. 10, 100, 1000V. DC with
10% overanging Infinite input resistance
0-1100V Absolute accuracy = 0.01% of
input. 1 mV full scale Null Sensitivity
Reslution 1 ppm of range £395
GENERAL RADIO

Electronic Voltmeter 1806A AC DC 9
Resistance + 2% accuracy. Wide fre-
quency range — up to 1500 MHz  £175

HEWLETT PACKARD

R f Millivoltmeter 411A 10mV — 10V

500 KHz — 1GHz £185

HEWLETT PACKARD

R F. Voltmeter 3406A 20uV sensitivity —

average response 1 mV sensitivity. 1 mV

— 3VF.S 8ranges 10KHz — 1.2 GHz
£485

RHODE & SCHWARZ

Selectve  Microvolimeter  USVH BN

1521 10KHz — 30 MHz 02V — IV

F s.d. of lowest range 1V £675

Please note: All instruments offered
are secondhand and tested and
guaranteed 12 months unless

otherwise stated

New Catalogue just
out. Send for your
copy now — POST
FREE

MISCELLANEOUS

ADVANCE
Digital Panel Meters DPM. 102, 103
t12P, 201, 204, 301, 302, 303, 306,
343 Price and specs. on appluutlon
AVANTEK
Unit Amplitier Type UF 101 Gain control
modules designed for use with UA
amplifier or other systems. Weight Y207
500 impedance. Frequency response
10-500MHz £150
Unit Amplifier Type UA 103 Frequency
response 10-500MHz. 10-70dB of gain
by cascading modules 509 impedance
£5

Uit Amplifier Type UA 301. Frequency 1
to 400MHz Nominal gain 7dB .. £75
Unit Amplifier UA 305 2-400MHz
Response. Nominal gain 13 dB £100
Full specs. on the above devices available
on request
BIRD
Coaxial Resistor BO53 10W RF coaxial
load resistor o £20.00
Wattmeter Termaline 6835 3 ranges
0-120 / 0-600 / 0-1200W 30-500MHz
£425.00
Wattmeter Termatine 67 3 ranges 0-25 /
0-100 / 0-500W / 30-500MHz
£265.00
BRUEL & KJAER
Random Noise Generator 1402 £250,00
Automatic Vibration Exciter 1018
£495.00
CAMBRIDGE
AC/DC Resistance Box, 5 decade
£70.00
GENERAL RADIO
Standard Frequency Multiplier 1112A.
Price & specs. on application
Standard Frequency Multiplier 11128
Price & specs. on application
HEATHKIT

Distortion Meter 1M-12U £40.00
MARCONI INSTRUMENTS

A.F. Attenuator TF33BC .. £75.00
R.F. Power Meter TF11562/1 £75.00
R.F. Power Meter TF1152A/1  £80.00

Colour Gain and Delay Test Set TF2904
625 line £505.00
R.F. Power Meter TF2502 3 and 10 watt
ranges DC-1GHz £355.00

L.F. Extension Unit. TM6448 for use with
0A 1094A sereis

ROHDE & SCHWARZ

£200.00

VHF Field Strength Meter
25-300MHz in 1 band. Measurement
range 100dB (uV} 50 ohm impedance

£1,750.00

Standard Stereodecoder MSDC BN4193
£850.00

Polyscop ! £950.00
Selektomat USWV . £800.00
Frequency Indicator FKN . £475.00

Type MSDC Standard Stereodecoder
30Hz-15KHz £850.00
Type MSC Stereocoder BN4 1 92/ 2
RECORD £1,250.00
Chart Recorder — 500 pA Movement lin

& 6in. perhour . £70.00
WAVETEK

Programmabie Phase Meter 775 £795.00

\83%-7& )

A

Hours of business: 9a.m.-5p.m. Mon.-Fri. Closed lunch 1- 2p.m.
WW — 115 FOR FURTHER DETAILS
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TELECOMMUNICATIONS
ANTENNAS

The PUSOO is a fixed station broadband antenna with a
gain of 15dB over a dipole, front to back ratio average
20dB. In the lower part of the band from 400-700MHz the
bandwidth is 150MHz and from 700 to 1500MHz it is
250MHz with a VSWR better than 1.5-1.0 with reference
to 50 ohms. The antenna can be operated in either the
horizontal or vertical mode.

We not only design and manufacture antennas, but
also a wide range of structures, both guyed and
self-supporting towers. This enables us to offer a complete
package to customers

You will find our prices are very competitive, and our
deliveries are exceptionally fast, including overseas
shipments

Are you satistied with your present deliveries? Why not
drop us a line or telex for a quotation.

Radio Masts Ltd

Pond Wood Close.

Moultan Park Industrial Estate,
Northampton

Cables: RAMAR, NORTHAMPTON

Telex: Headship (N pton) 31355 (Ramar)
Telephone: 0604 43728 & 491572
Manufacturers & Erectors of Radiotelephone
Masts, Towers & Antennas

ORBAN
PARASOUND from USA

Dual channel mulitispring reverb unit. Each channel features four
springs — far smoother than single spring systems. “Twang’'' and
"‘boing’ are virtually eliniinated by incorporating a floating thresholid
limiter. Bass, mid-range EQ and bandwidth controls. The best com
pact reverb unit available.

Here are just some of the
products stocked by THE UK’s
BIGGEST EQUIPMENT CENTRE,
ITA:—

Re VOX Teac IS IT C‘Iimnt

New Stereo compressor limiter. Competitively priced. Free standing

self-contained unit, accurate stereo tracking, stepped 1:1, 1:5, 3:1

-
plus limiting ratio at 20:1. Switchable attack time, variable release
a time, automatic release time. Input attenuation to accommodate
large range of inputs. Pre-set adjustable output. Switched link for
sterec tracking. Visual representation of compression.

{tam Quad H & H &8
‘ = |]'=|— 1-7 Harewood Avenue, Marylebone Road
For further information write or phone London NW1. Tel: 01-724 2497 Telex: 21879
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G.E.ELECTRONLGCS
(AGTON) ETD),

Trade: 270 Acton Lane, Chiswick, W4 5DG
Retail: 267 Acton Lane, Chiswick, W4 5DG

* TRADE
SPECIAL OFFERS x

9 volt 10 watt Stud Zeners 15p
each. Min. order 50 pcs.

Astralux 12 volt Dual Reed Relays
50p each.

Preh T.V. 6 Button Tuner Unit
£1.00 each.

10K PCS Rendar Jack Sockets in
stock. Mono & Stereo Switched
Unswitched, etc. Callers only.
Papst Motor size 3.5cm x 6.0cm.
Shaft length 2.0cm.
Shaft diameter 4mm.
42 volt A.C. (10yF paper cap
required). Price £1.80.

Stackpole Centre Off Slide Switch
20p.

Pressac Pins, part No's 11/3125 &
1171893, available in iarge qty.
Phone for details.

CRT Base Plessey Type
411/1/05000 5p each in gty.
only.

Telescopic Aerials, 2' 0" chrome
swivel 25p.
2' 6" chrome swivel 30p.

2mm Plugs, red, green or blue,
£20/1000.

2N1303 by Texas Instrument
marked 2G 1303, £60/1000.

T.V. Can Electrolytic 200 + 400 +
50,F 325v. D.C. wkg. by CCL
60p + 122 VAT.

Erie Can Electrolytic 500 + 50,F
200v D.C. 25p.

Edge Connectors: 24-way .1’ UECL
30p.
32 way .15' 40p.
40 way .1"' BICC Burndy 50p.

Microswitches, various styles, i.e.
lever pip roller, etc. Callers only (a
fraction of the normal price).

Registered in England 1179820

We have very large stocks of

* Ceramics and Polystyrenes in

stock, average 1000 off. Price
£10/1000. For low values,
phone for details. Last stock
count 2 million PCS plus.

Metal Oxide Resistors by Elec-
trosil & Welwyn. Last stock
count 22 million pcs. plus.
Phone for prices & availability,
etc.

Transformer 18v 2% amp primary
240v £1.60.Size 3" x 1"/ x 22"

Miniature Mains Transformer PRI
240v SEC 12v 100mA. Manuf.
Hinchley. Size 36 x 45 x 40mm.
Price 1—65p, 100—60p ea.,
1000—-50p, 10,000—35p.

Miniature Mains Transformer
Primary 115/240v SEC
18v/250mA 80p each.

Miniature Mains Transformer
Primary 115/240v SEC
32v/250mA 80p each.

24v D.C. Solenoid by Magnetic
Devices 60p each. 22 long x %in
X 7s.

240v A.C. Solenoid reversible
operation twin coil, size approx.
2% x 1% x 1% 75p.

Mullard Core Type 3187 price 20p
each.

Mullard Pot Core FX2241 price 50p
each.

Mullard ex-computer Electrolytic
20,000, F/45v 40p each.

Piher Presets Type PT15 ex-stock.
200,000 pcs. various values,
horizontal & vertical, £20/1000.

50z P.C. Convergence Pot (i.e.
Television) £30/1000.

1KQ Pot by Egen. Price £60/1000.

* 2K2Q) Pot by

01-994 6275

Egen. Price

£60/1000.

The above Potentiometers are
standard.

Plastic Shaft
100mF 10v Radial £20/1000.

10mf 35v Radial £20/1000.
4.7mf 16v Radial £20/1000.
220mf 10v Axial £20/1000.
400mf 30v Axial £40/1000.

470mf 25v Axial £30/1000.
100mf 25v Axial £80/1000
1000mf 63v Axial £90/1000.
4.7mf 10v Tant Bead £30/1000.

1uF Polyester 600v Axial

£90/1000.
150mf 16v Axial £25/1000.
150mf 25v Axial £30/1000.

Mains Filter Unit by A. H. Hunt,
Type FS1098S8, 250v AC. 3
amps continuous. Price £2.00
each.

Vero Pin D/S, .15'" pitch,

£2/1000.

P.C. Fuse Clips Cinch, Part No.
R70/75974/00/000/HCW,
sixty thousand to clear

10 turn Trimpots by Burns, MEC,
Painton, etc. All values in stock,
50p each. Discount on gty.

Belling Lee Panel Fuseholder, 1%
size, £25/100, £20/1000.

Transformer PRI 240, split sec 12v
1 amp 24v 1 amp, size 2 1/5x 1
x 2 4/5. Price £2.00 each.

CMOS & TTL, etc., in our retail shop,
all standard No's at the usual retail
prices.

The above advertisement is a fraction of our stock holding. Trade & Export welcome. No
Mail Order other than trade. VAT extra 8% or 12%. P&P dependent on article, etc.
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15—240 Watits!

The HY5 s a mono hybrid amplifier ideally suited for all applications All common input functions
(mag Cartridge. tuner. etc.) are catered for internally, the desired function is achieved either by a
multi-way switch or direct connection to the appropriate pins The internal volume and tone circuits

merely require Connecting to external potentiometers (not inciuded) The HYS5 is compatible with all

Prea mpli"er 1L PI p")werhamp::ﬁers and’eower supplies To ease construction and mounting a P C connector is
supplied with each pre-amplifier

FEATURES: Compiete pre-amptifier in single pack -— Multi-function equalization - Low noise - Low
distortion -~ High overload -~ two simply combined for stereo

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

INPUTS Magnetic Pick-up3mV' Ceramic Pick-up 30mV: Tuner 100mV Microphone 10mV
Auxibary 3-100mV: input impedance 47kt) at 1kHz

OUTPUTS Tape 100mV; Main output 500mV R M S

(ACTIVE TONE CONTROLS Treble = 12dB at 10kHz: Bass * at 100Hz

DISTORTION O 1% at 1kHz Signal/Noise Ratio 6BdB

OVERLOAD 3BdB on Maanetic Pick-up: SUPPLY VOLTAGE *+ 16 50V

Price £6.22 + 65p VAT P&P free

HY5 mounting board B1 48p + 6p VAT P&P free

H Y3 0 The HY30 is an exciting New kit from | L P it features a virtually indestructibie | C with short circurt

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

. mounting kit, together with easy to follow construction and operating instructions. This amplifier is
] 5 wa“s Into 8 Q ideally suited to the beginner in audio who wishes to use the most up-to-date technology available

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

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

oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R M.S. into Bt} DISTORTION O 1% at 16W

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

SUPPLY VOLTAGE + 1BV

Price £5.22 + 65p VAT P&P free.

H Y 5 0 The HY50 jeads |.L P s total integration approach to power amplfier design The ampiifier features an
integral heatsink together with the simplicity of no external components Dunng the past three years
the amplifier has been refined 1o the extent that it must be one of the most reliable and robust High

25 w “ 'mo BQ Fidelity moduies in the World
a s I FEATURES: Low Distortion — Integral Heatsink -~ Only five connections — 7 Amp output transistors

No external components
APPLICATIONS: Medium Power Hi-Fi systems -— Low power disco -— Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV
OUTPUT POWER 25W RMS in Bt} LOAD IMPEDANCE 4.16) DISTORTION 0.04% at 25W at
1kHz
SIGNAL/NOISE RATIO 76dB FREQUENCY RESPONSE 10Hz-45kHz 3dB
SUPPLY VOLTAGE = 25V SIZE 105 50 256mm
Price £6.82 + 85p VAT P&P free

The HY120 s the baby of i L.P ‘s new high power range, designed to meet the most exacting
requirements including toad line and thermal protection. this amplifrer sets a new Standard in modular

design

FEATURES: Very low distortion -~ Integral Heatsink -— Load line protection —— Thermat protection

60 Wa"s "“0 BQ Five connections -~ No external components

APPLICATIONS: Hi-Fi — High quality disco -~ Public address -~ Monitor ampiifier -— Guitar and
organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER B0W RMS into 810 LOAD IMPEDANCE 4-161) DISTORTION 0 04% at 60W at
1 kHz

SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
+35V

Size' 114 x 50 x 85mm
Price £15.84 + £1.27 VAT P&P free.

The HY200. now improved to give an output of 120 Watts, has been designed to stand the most
rugged conditions, such as disco or group while still retaining true Hi-Fi performance
FEATURES: Thermal shutdown ~ very low distortion -~ Load'line protection - Integral Heaisink

. No external components

]20 Watts into BQ APPLICATIONS: Hi-Fi - Disco - Monitor — Power Slave — Industrial - Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 81 LOAD IMPEDANCE 4-16+) DISTORTION 0 05% at 100W at
1kHz
SIGNAL/NOISE RATIO 86d8 FREQUENCY RESPONSE 10Hz45kHs -~ 3d8 SUPPLY VOLTAGE
~45v

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

The HY400 is ! L.P 's "Big Daddy'" of the range producing 240W into 4{)! It has been designed for*
high pawer disco or public address apphications If the amplitier is 10 be used at continuous high power
levels a cooling fan 1s recommended. The amplifier includes all the qualties of the rest of the family 1o
lead the market as a true high power hi-fidelity power module

240 wa"s into 4Q FEATURES: Thermal shutdown — Very low distortion — Load line protection No external
components

APPLICATIONS: Public address - Disco -~ Power slave -~ Industrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 41) LOAD IMPEDANCE 4-16() DISTORTION 0 1% at 240W at

1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kH7 3dB SUPPLY VQLTAGE
45V

INPUT SENSITIVITY 500mV SIZE 114 x 100 x B5mm
Price £32.17 + £2.57 VAT P&P free.

Pﬂw E R PSU36 surtable for two HY30 s £6.22 plus 65p VAT P/ P free
PSUS0 sunable for two HY50 s £6.82 plus 85p VAT P/P free
PSU 70 sustable for 2 HY 120's £13.75 plus £1 10 VAT P/P free
SUPPLIES PSUS0 suntable for one HY200 £12.65 pius £1 01 VAT PP free
PSU180 sudable for two HY2000 s or one HY100 £23.10 pius £1 85 VAI P P free
B148pplus oy var

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

|.L.P. Electronics Ltd Please Supply =

Total Purchase Price__ ] _
C"’ss'a"{j House I Enclose Cheque [0 Postal Orders 0 Money Order [J

Nackington, Canterbury Please debit my Access account (1 Barclaycard account [
Kent CT4 7AD Account number

Name & Address_
Tel (0227) 63218 " '

Signature__
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THE DYN:MIC DUO

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

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

The amplifier is sealed into an integral heatsink and i1s terminated by screw connectors making installation a very easy process

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

C15/15 Dataon S15

15 Watts per channel into 4(} 6'' Diameter

Distortion 0.2% at 1KHz at 15 watts 5%’ Air Suspension

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

input Impedance 8() nominal ) 200z Ceramic magnet

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

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

Thermal protection
Size 4 X 4 X 1inches

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

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

(.L.P. Electronics Ltd Please Supply

C land H Total Purchase Price
rossian ouse I Enclose Cheque Postal Orders Money Order

Nackington, Canterbury Please debit my Access account Barclaycard account
Kent CT4 7AD Account number

Name & Address
Tel (0227) 63218

Signature
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FROM THE WORLD’S LARGEST MANUFACTURER OF QUALITY WOUND COMPONENTS
A COMPLETE RANGE OF VERY COMPETITIVELY PRICED

Quick reference table of TOKO DC-DC converter modules: m
Input Voltage | Output Voltage Rated Output Input/Qutput Isolation Dimensions (mm)

Vin (V) V out (V) Po {mW)
+6, +9, +12 250, 500, F.M & K series F:17 x35x 8
+15, +20, +24 1000 Not available M:17 x 32.5 x 10
-5 _6 -9 250. 500 K:17 x32.5x12
-12, —-15, =20 1000.

+5£10% 6, 19, +12, 250, 500,
+15, £20 1000.
+12 or —12 E series )
+150r —15 1,500 Isolation available E: 29 x45x 16.5
+24 or —24 iy
+12, +15
+5 or =5 1,500

+12+20% +150r —15
+12 or £15 1,500
+50or -5 1 500

+900 +12o0r —12 .

¥24£20% 1 1B or—15

+12, £16 1,500
TOKO (UK) Ltd., Ward Royal Parade, Alma Road, Windsor, Berkshire. Windsor (07535) 54057
WW-—096 FOR FURTHER DETAILS
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MARCONI TEST EQUIPMENT |P_ F, RALFE ELEGCTRONICS |ROHDE & SCHWARZ EQUIPMENT

TF329G circuit magnification meter £125
TF455E Wave analyser. New. £135

TF1101 RC oscillators. £65

TF1099 20MHz sweep generators

TF1041B & C. VT Voltmeters

TF1102 Amplitude modulator. 500MHz
TF1020A Power meter. 100W. 250MHz. £85
TF1152A/1 Power meter. 25W. 500MHz. £75
TFB90A/ 1 RF test set. £425

TF801B/ 3S Signal generator. £175

TF1417 200MHz counter (imperfect).

TF1400 Pulse generator

TF675F Pulse generator

TF1370 Wide-range RC oscillator £125
TF2163 UHF attenuator DC-1GHz. £95
TF2200 Oscilloscope

TF2904 Colour gain delay test set

TF1058 UHF/SHF signal generator

ALL EQUIPMENT IS AVAILABLE FOR HIRE
AT VERY REASONABLE RATES. PLEASE
TELEPHONE YOUR REQUIREMENTS.

10 CHAPEL STREET, LONDON, NW1
TEL: 01-723 8753

TEST eQUIPM '
£65

ADVANCE SG628B signal gen. 150KHz-220MHz

AIRMEC 399 Video oscillator 15Hz-15MHz . £70
AIRMEC 254 High-power oscillator/amplifier

BOONTON 80 Signal generator. 2-400MHz. . £105
BOONTON 230A RF Power Amplifier . £325

BPL Capacitance decade (5) CD133. 100pf 1uF £45
GERTSCH Frequency meter and deviation meter 20-1000MHz

............. £250
GR Standard sweep generator 400KHz 230M Hz. £485
HEWLETT PACKARD 693D sweep oscillator . . £350
HEWLETT PACKARD 432A Power meter
DERRITRON Digital Wheatstone Bridge £110

MUIRHEAD K-134-A Battery op wave analyser -
40KV

PYE EHT scala o) £125

POLARAD TYPE TSA. SPECTRUM
ANALYSER. C/w type STU/2M plug-in
unit covering from 950 to 4500 MHz.

EVER-READY NICKEL- CADMIUM
BATTERIES.

Size ‘D’ (HP2) 1.25V, 3.5 AH. Only small quantity
available at £2 + 10p post.

APT POWER SUPPLIES. Stabilised and
regulated. 6V (variable) at 3A. Brand new
£25.

BECKMAN TURNS COUNTER DIALS
Miniature type (22mm diam.} Counting up to
15 turn "Helipots'. Brand new with mounting
instructions Only £2.50 each

Wandel & Gotterman Equipment
Level Meter 0.2-1600KHz

Level Oscillator 0 2-1600KHz

Level Transmitter .3-1350 KHz
Carrier Frequency Level Meter

A=
HAL)IU CORPS PB1 pulse & bar generator
SIEMENS Level oscillator 12-160KHz

SCHNEIDER type cf252 100MHz counter (red) £200
SCHOMANDL type FD1 frequency meter . £125
SOLARTRON type CD1212 oscilloscope £145

Bruel & Kjoer type 3301 Automatic Frequency Response
Recorder 200Hz-20KHz

Airmec 201A Signal Generator 30KHz-30MHz.
MUIRHEAD-PAMETRADA D489EM Wave Analyser
HEWLETT PACKARD 5090B recording receiver .
TEKTRONIX type 575 transistor curve tracer
TEKTRONIX 585A oscilloscope with ‘82" P | DC-80MHz
TEKTRONIX type 526 Vectorscope

TEKTRONIX type 180A Time-mark generator .o
WANDEL & GOTTERMAN Signal Gen 10Hz-30MHz

£125

£580
£110

NOTICE. All the pre-owned egquipment shown has been
carefully tested in our workshop and reconditioned where
necessary Itis sold in first-class operational condition and most
items carry our three months’ guarantee. Calibration and
certificates can be arranged at cost Overseas enquiries
welcome. Prices quoted are subject to an additional 8% VAT

HUZ Field Strength Meter. 47-225MHz.
AMF TV. Demodulator 470-790MHz.
Selective UHF v/meter, bands 4&5. USVF.

Selectomat. RF Voltmeter. USWV.
BN 15221. £450

Standard attenuator .0-100db .0-300mHz.-
DPR

UHF Sig. gen. type SDR 0.3-1 GHz.
£750

UHF Signal generator type SCH. £175
UHF Test receiver type USVD. £325
POLYSKOP SWOB I.
POLYSKOP SWOB II.

SBTF. T.V. Signal generator,
modulator and transmitter.

visior-sound

ICL type 2640 Paper tape readers 250cps.
New £95
Westrex 8-hole paper-tape punches £95
Sound-proof case available £15

£ | each

MUFFIN INSTRUMENT COOLING FANS

Made by Rotron Holland These are very high quality. quiet
running fans. spectally designed for the cooling of all types
of electronic equipment Measures 4 5x4 5x1 5’
115V AC 11 Watts The Iist price of these 1s over £10 each
We have a quantity available brand new for only £4.50

500V TRANSISTORISED INSULATION
TESTER

Lightweight. smalt size (13x7»x4cms) Reads insulation
from 0 2-100M$2 at 500V pressure Runs from
standard 9V PP3 Brand new £16.50

ROTARY INVERTERS. 24Vv. DC Input.
115V. AC Output, 400Hz. 2.5KW. £65.
Collection only

PACE ELECTRONICS VARIPLOTTER

Type 1100E £175

MUIRHEAD DECADE OSCILLATORS
type 890A.

1Hz-110kHz in four decade ranges.
Scope monitored output for high
accuracy of frequency. Excellent

generator. Reduced to £75.
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HI-FI \
DRIVE PA GROUP & WILMSLOW SPEAKER
UNITS DISCO UNITS AUDIO >/ KITS
KITS FOR MAGAZINE DESIGNS etc
Audax HD12.9 D25 £7.50 | Baker Group 25 £13.00 Kits include drive units, crossovers, Prices per pair. Carriage £2.50.
Audax HD20B25J4 £10.95 | Baker Group 35 £14.50 BAF/Long fibre wool, etc. for pair of
Audax HD11 P25BC . £6.95 | Baker Group 50/12 £21.00 | speakers. Carriage £3.50. Dalesford System 1 £51.50
Baker Superb £22.50 | Baker Group 50/15 . £25.75 Dalesford System 2 £53.75
Castle 8RS/DD .. £9.95 | Baker Auditorium 12"’ £21.00 Dalesford System 3 £99.75
Coles 4001 . £5.90 | Baker Auditorium 15’ £25.75 Dalesford System 4 £106.00
Coles 3000 . £6.25 . s . Dalesford System 5 £131.00
Celestion HF 1300 I £7.50 P’a(Q;;Cgérs)H'f' & Audio PROS.TL | Dalesford System 6 £91.00
T ) i s || CEEsTen @AY S £12.95 | o hnels for  PROS-TL | Eagle SK210 £13.90
ales or : Celestion G12H . £16.95 £5.50 +£1.50 p&p | Eagle SK215 £23.50
Dalesford D30/110 5" £9.95 | Celestion G15C . £27.95 ’ SUPER agle 5K 320 £33.50
Dalesford D50/513 6%’ £10.95 | Celestion G18C _ £39.95 Eagle SK32 .
Dalesford D50/200 8" .. £10.95 | Celestion G12/50 2244/5 €21.95 | Hifi Answers Monitor (Rogers) £129 Eag:e 2'852 22;'38
Dalesford D70/250 10" . £24.95 | Celestion G12/50 2235/6 £19.85 | Hifi News State of the Art {Atkinson) 90 :
ga'eS“i'd 3100/310 12 Eg?gg Celestion G12/502238/9 £20.50 £161 | Goodmans DIN20 £31.50
ecca London . . Celestion G12/502241/2 £21.50 | Hifi News No Compromise (Frisb Good Mezzo Twinkit  £51.95
Decca CO/1000/8 £6.95 | Celestion Powercefl 12'//100 £43.95 P ( 325 eodmans Miezzo Twink!
Decca DK30 £4.75 | Celestion Powercell 15/ 100 £46.95 Lowther PM6 Kit £75.00
Elac TW3/04 . £2.95 | Celestion Powercell 15/125 £49.95 Lowther PM6 MKI Kit £81.00
Elac 6RM 171 £3.35 Popular Hifi Mini Monitor (Colloms)
Elac 6NC204 . £6.50 £63 | Peerless 1060 £61.50
Elac 8NC298d/c £6.75 | Fane Pop 33T .. £9.95 Peerless 1070 £109.90
*Elac 8"41(‘312‘\4/571;3551 A ££g-55 Fane Pop 50 £12.50 Peerless 1120 £123.00
EM.L x99 12.50 | Fane Pop 55 £16.95 | practical Hifi & Audio Monitor (Giles Peerless 2050 £43.95
EM.I. 87x5"d/c10wan  £3.95 | Fane Pop 60 £19.g5 | Practical Hifi & Audio Monitor (Ciles) | 0 es 2060 £58.50
oodmans Axent 5 .50 | Fane Pop 70 . £21.75 . . 0 Tri Gil
Goodmans Twinaxiom 10" 80 £10.95 | Fane Pop 100 £35.95 | "ractical Hifi & Audio Triangle (US| pagrorg studio 90 £154.00
Isophon KK10/8 . £8.25 | Fane Guitar 80L £19.75 Radford Monitor 270 . £208.00
Isophon KK8/8 . £7.50 | Fane Guitar 80B £19.95 Radford Studio 270 £275.00
Jordan Watts Module £17.95 | Fane Disco 80 £21.50 | Hifi News Tabor (Jones) £57.75 Radford Studio 360 £390.00
Jordan 50mm Unit £22.50 | Fane PASO . £19.50 Hifi News Tabor (with H4 bass units) Richard Allan Twin £29.90
Jordan CB Crossover £22.50 | Fane Bass 85 h £29.95 £65 Richard Allan Triple 8 £45.50
KEFT27 .. £8.50 ! Fane Crescendo 12A £42.95 Richard Allan Triple 1 2 £55.90
KEFT15 £10.75 Fane Crescendo 12B £44.95 Richard Allan Super Triple  £65.90
KEF B110 £10.95 | Fane Crescendo 16/100 . £54.95 | \wireless World Book: helf (Wilkinson) Richard Allan RA8 £42.75
KEF B200 £11.95 | Fane Crescendo 15/125 . £64.95 €56.50 | Richard Allan RA82 £67.75
KEF B139 £24.95 | Fane Crescendo 18 £75.95 Wireless World T.L. / KEF (Bailey) £112 Richard Atlan RA82L . £73.50
KEF DN13 £4.95 | rane 920 1l Horn £45.95 | \ireless World T.L./Radford (Bailey) .
KEF DN12 £7.25 | Fane HPX1/HPX2 £2.50 £154 Seas Mini £17.90
Lowther PM6 £36.50 | Fane PH50 £6.50 Seas 203 . £35.50
Lowther PM6 MKI £38.95 Seas 302 £43.90
Lowther PM7 . £63.50 geas ggg £::ﬁgo
Peerless DT10HFC £9.50 | Goodmans 8PA £3.95 | Send 3 x 7p stamps for reprints / eas 80
Peerless KO10DT £8.25 | Goodmans 10P £6.95 | construction pdetailspof any oF; above
Peerless KOAOMRF £10.50 | Goodmans 12P £16.95 | designs. Wharfedale Denton 2XP . £26.95
Radford BD25 il £26.95 | Goodmans 12PD £18.95 Wharfedale Linton 3XP £41.95
Radford MD9 £14.50 | Goodmans 12PG £18.25 Wharfedale Glendale 3XP £56.95
Radford MD6 . £17.95 | Goodmans 15P . £24.00
Radford FN8/FN831 £19.95 | Goodmans 18P £39.95
Richard Allan CG8T £8.95 | Goodmans 50HX £18.95 CARRIAGE & INSURANCE
gf‘éngrg :::g” E{%&éT Super g:ggg Tweeters / Crossovers 40p each Everything in stock for the spea-
1 r n ‘e I’
. . i 8.5 Speakers up to 10 75p each ker constructor!
Richard Allan LP8B £9.25 | Motorola Piezo Horn £8.50 Speakers 12"/ £1.25 each BAF, long fibre wool foam,
Richard Allan HP12B £21.50 } Speakers 15" £2.00 each crossovers, felt panels, compo-
Richard Allan DT20 £6.25 | Richard Allan HD8T £12.95 Speakers 18'* £2.95 each nents, etc.
Richard Allan DT30 £6.95 | Richard Allan HD10T £13.25 Speaker Kits £2.50 pair Large selection of grille fabrics
Tannoy HPD 295A £78.75 | Richard Allan HD12T £18.75 Mag. design kits £3.50 pair {Send 15p stamps for samples)
Tannoy HPD 315A £85.50 Richard Allan HD15 £29.95
Tannoy HPD 385A £99.00 Richard Allan HD15T £30.50
SWIFT | Sendispstampforfree38page) | (@O WILMSLOW
” . o
Sy catalogue ‘Choosing a Speaker Aunig
i iEi Telephone: Speakers, Mail Order and Export: The firm for Speakers
The firm for Hi-Fi Wilmslow 29599 Hi-Fi: Wilmslow 26213 :
§Swan Street, w i=ri-Wiimsiow = Swan Works, Bank Square,
Witmstow,|Cheshire. g} Lightning service on telephoned credit card orders | Wilmslow, Cheshire.
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Uniyue alpha-numeric listings of ratings and

| B | )

characteristics of avery wide range of semi-
conductors of internattonal origin and with
an extensive substitution guide.

[ ) USED WORLDWIDE - PROFESSIONALLY

| |
TO INTRODUCE THE ﬂem ,
TH

THE
SEMICON

INTERNATIONAL TRANSISTOR INDEX
AND THE DIODE/SCR INDEX

WE HAVE

A SPECIAL OFFER

FOR NEW AND EXISTING SUBSCRIBERS

SEND FOR DETAILS e DON'T DELAY

@ AVAILABLE FOR ’
Y A LIMITED PERIOD ONLY
SEMICON INDEXES Lro.

7. KING’S PARADE , KING’S ROAD, FLEET, HAMPSHIRE. GU13 9AB. U.
TELEPHONE: FLEET (025 14) 28526 TELEX: B58855 Barmer G

WW—111 FOR FURTHER DETAILS
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Leaders in mixers for many years

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

fascinating THE TTI 1050B

The world’s most sold mixer

elecironics Introductory price £63.00

(+ VAT & Freight)

monitoring from PU1, PU2, AUX1 and AUX2
dubbing possibilities on both AUX inputs
microphone connection, high/low |mpedance4
power 110/220V

built-in model (for DJ purposes)

Ask for TTI's Mixer Catalogue free of charge

AGENTS TTI HEAD OFFICE i
N ORIDIDE 114 BRUSSELBAAN, B.9402 MEERBEKE BELGIUM

Tel: 0564/33.45.04-33.58.21 Telex 11697

\
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TRANSISTORS RESISTORS

ICs

w /) O
/ =1

DESPATCHED ON DAY ORDER RECEIVED /A&@ _E

I X oy

|

SWITCHES LAMPS | PLUGS SOCKETS
NRRER a ACE MAILTRONIX LTD
¥ Oept.ww Tootal Street
Py Walkefield, W Yorkshire WFI 5JR
o =] » ajjeine @izib|dg [ 11
L

SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO
USE ACE ORDER FORM CONTAINING 500 TOP QUALITY POPULAR
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P&P

FREE ON ORDERS OVER £2, OTHERWISE 20p. ALL PRODUCTS
GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES
FROM THE COMPETITIVE ACE RANGE WITH VAT INCLUSIVE
PRICES ARE SHOWN BELOW

BC107/108/109 Metal 13p | 'aW Resistors CF +57, 3foré6p
BC207/208/209 Plastic 11p | Minpresets Horiz/vert. 8p
2N3055 65p | Electrolytic 100.F25v 10p
741 Op Amp-8pin 30p | Polyester C280 O-1.F 8p
555 Timer 50p | LED Red 0-2" 15p
WO04 1A Bridge 31p | Phono plugs 8p
7400 TTL 15p | Mintoggle SPST 80p
IN4148 Diode 4p | Wire- PVC Stranded 10m 25p
IN4OQ1Rec Sp | Veroboard 01 2.5x3-75 50p
BZY88 Zeners 12p | S-DEC Breadboard 216p

'DRAKE'S SUPERB
TRANSCEIVER TR-4CW

S.A.E. for details please.

AS WELL AS DRAKE EQUIPMENT WE ARE THE DIRECT IMPORTERS OF HAL
RTTY AND MICROPROCESSORS. ATLAS. NYE MORSE KEYS PRESTEL VHF /UHF
PROFESSIONAL FIELD STRENGTH METERS. HAM RADIO. CIR ASTRO 200
HY-GAIN. CDR ROTORS HUSTLER. OMEGA-T SYSTEMS. MFJ FILTERS AND
SPEECH PROCESSORS. SUPEREX WE ALSO STOCK SHURE MICROPHONES
YAESU. MICROWAVE MODULES. SOLID STATE MODULES ICOM. COPAL
CLOCKS. G-WHIPS. BANTEX. MOSLEY. DAIWA ASAHI JAYBEAM, DECCA AND
THE USUAL ACCESSORIES -COAX CONNECTORS INSULATORS VALVES. Etc
SEND FOR A COPY OF QUR PRICE LIST (Stamps please}

We are situated |ust around the correr from West Hampstead Underground Station
{Bakerloo line) A few minutes walk away 1s West Hampstead Midiand Region station
and West End Lane on the Broad Street Line We are on the following Bus Routes
28. 59. 159 Hours of opening are 9-5 Monday to Friday Closed for Lunch 1.2
Saturday we are open 9-12 30 only World wide exports

DRAKE » SALES » SERVICE

RADIO SHACK LTD.

188 BROADHURST GARDENS, LONDON NW6 3AY
Giro Account No. 588 7151. Telephone: 01-624 7174. Cables: Radio Shack,
London. N.W.6. Telex: 23718

WW-—116 FOR FURTHER DETAIILS
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A NEW 60 ='mis
AMPLIFIER FRO
Stirling Sound

NEW DESIGN
60 WATTS RMS (- 1dB)

INTO 4 OHMS USING 50V

WILL OPERATE FROM 20 - 65V
FREQUENCY RANGE 10 to 50,000Hz
—3dB at 10Hz: —3dB at 50KHz

= T.H.D. BETTER THAN 0.3% (TYPICALLY 0.1%)

s |[NPUT —300mV FOR FULL OUTPUT

Coming between Stirling Sound Power Amplifier Modules $S.140 and
SS.1100, the SS.160 fills a well recognised need for this intermediately
rated unit’ It will appeal to those wanting a not-so-large disco or P.A.
system as well as where there are loudspeakers needing plenty of power to
drive them. With circuitry developed around a self-centering rail, $S.160
may be operated from as little as 18 volts supply {output will vary
accordingly). Because we use heavy-duty components capable of
operating beyond claimed specifications, you can buy and build with
confidence. We have also produced a mains power supply unit, $5.360,
for this new amplifier.

£8 5 POST FREE Large finned heatsink , SS$.360 Power Supply Unit
. inc. VAT (posx free. inc VAT 759) post free inc vaT £12.75

Raught separaéelay the SS.160. the
heatsink and SS5.360 22.00
SPEclAL OFFER frZe s:rr:c a\?AT Buylnglg::ﬂlh[ree loge?:::
o] d f d
VnAtT))ne order it costs you {post free and inc £2 1 . 00

$S.160

OTHER STIRLING SOUND

MODULES THE POWER SUPPLY UNIT

POWER AMPS. Outputs in watts, YOU WANT IS HERE

R.M.S. -~ 1dB into 4(} All except SS.312 and SS.300 are with

$8.105 5W/13.5/3Q £3.95 low volt {13-15V) take-off points for

$5.110 10W/ 24V £4.65 pre-amps tuner a/c

§5.120 20w/ 34v £5.15

$S.140 40w/ 45V £6.50 ss.31a 18V 1A €o.95

$5.160 60w 50v 850 $5.324 24v/1A €7.65

$$.1100 100W/ 70V £10.50 55.334 34V /2A £8.75

TONE CONTROL/PRE-AMPS $5.345 45V /2A £€9.98

$8.100 Active st/ bass/treble £3.00 $S5.350 50V/2A £11.75

$S8.101St Pre-Amp ceramic €2.75 $5.360 60V /2A £€12.75

$8.102 St P A formag P U £4.45 $S.370 70V /2A £14.75

N ONE St Pre-Amp/tr Basscg%' $8.310/50 Stabitised unit. variable 10V

Fe— -00 10 50V 2A €17.75
0 As Unit 1 but for mag P.U.s $8.300 Add-on Stabilising unit, 10-50V

€12.50 adjustable £5.50
FM STEREO DECODER
§8.203 Phase lock loop with LED £5.25

PAY ONLY THE PRICE YOU READ AND NO MORE
All prices quoted nclude VAT and Goods are sent post free in U K Owing to the time between
preparing this ad. and its appearance to the public, prices may be subject to alteration without

STIRLING SOUND

37 VANGUARD WAY, SHOEBURYNESS, ESSEX
Telephone: Shoeburyness (03708) 5543
SHOP: 220-224 West Rd., Westclitf-on-Sea, Essex SSO 9DF. Southend (0702) 351048

o ——————— e — — — — ————
I

To: STIRLING SOUND, 37 Vanguard Way, Shoeburyness, Essex.

Please supply I
I For which ! enclose £ {or pay by Access or Barclaycard)
I Name
I Address l

WW U e
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"HART
ELEGTRONICS

The Only Firm for Quality Audio Kits

Are proud to offer the only
DESIGNER APPROVED kit for the

J. L. Linsley-Hood High Quality
Cassette Recorder

As these circuits are capable of such an
excellent performance we feel that it 1s
not senstble to sacnfice this potential by
designing 3 kit down to a price We have
therefore spent a little more on
professional hardware allowing us to
design a very advanced modular system.
This enables a more sausfactory electri-
cal layout 1o be achieved, particularly
arpund the very critical input areas of the
replay preamps These are totally stable
with this layout and require no extra
stabilising components Many other
advantages also come from this system
which " has separate record and replay
amps for each channel plugging In to a
master board with gold-plated sockets
‘The most obvious 1s the reduction of
crosstalk and interaction which could
cause trouble on a single plane board.
with our modular system the layout 1s
compact but there s no component
crowding Testing 1s very easy with
separate identical modules and building
with the aid of our component-by-com-
ponent instructions 1s childiishly simple.
but the hinished result 1s a unit designed
not to normal domestic standards but
tothe best professional practice

Al prninted circuts are of glasshibre
material, fully dnlied with a tinned fimsh
for easy and reliable soldering Compon-
ent locations are printed on the reverse
side of the board and are arranged so that
all dentification numbers are sull visible
after assembly

71x Complete set of parts for Master
Board, includes bias oscillator, relay,
controls, etc £9 83 + £1 23 VAT

72x Parts tor Motor Speed and Solenoid
Control for Lenco CRV deck This is
the proper board layout as given in
the articles £3 52 + 44p VAT

73x Complete set of parts for stereo
Replay Amps, and VU Meter drive
£8 12 + £1 02 VAT

74x Complete set for stereo Record
Amps £6 74 + 84p VAT

75x Complete set of parts for Stabihised
Power Supply to circuit given in
Article 'This uses a special low hum
field transformer with better charac-
teristics than the commonly used
torold £8 79 + £1 10 VAT

l Mrsae
= WY
.
T
e W

tr P

-~ - —cﬁ
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= e 3

- i
W b

,‘; o ,’;M“%IA‘

700M2 Individual High Quaibty VU
Meters with excellent ballstics
£8 48 + £1 06 VAT Per Par

700C/ 2 High Quality Custom built steef
Case Complete with Brushed
aluminium front plate, mains switch,
record microswitch, turned record
fevel knob, plastic cabinet feet. all
bolts, nuts and mounting hardware
All necessary holes are punched and
all surfaces are electroplated
Complete step-by-step assembly
tnstructions are included The cover
1s fimshed in an attractive black
crackle surface £16 50 + £2 06
VAT .

LENCO CRV CASSETTE MECHAN-
I1SM

High Quality. robust cassette transport for
Linsley-Hood recorder Features fast
forward. fast rewind, record. pause and
full auto stop and cassette ejection
faciliies  Fitted with Record / play and
erase heads and supphed complete with
Data and extra cassette ejection spring for
above honizontal use Price £21 60 +
£2 70 vAT

Total cost of all parts £83 58

Special offer for Complete Kits £81 50 +
£10 19 VAT

Optional extra solid teak end cheeks, £3
parr + 38p VAT *

Reprint of 3 Linsley-Hood Cassette

Recorder articles 45p post and VAT free .

We also supply complete kits to make a
fully integrated 30 watt stereo amphiher
using the Balley Power Amplifer circuit
and the Bailey / Burrows Pre-amplifier
with the Quilter Tone control modifica-
tion

Printed circuts and components are
availble for the Stuart tape circuits These
arucles described a high quality tape link
circut for use with a reel-to-reel deck
Reprints of the three articles are available
from us price 40p Post Free {No VAT/)

ALL PARTS ARE POST FREE

Please send 9 x 4 SAE for lists giving fuller details and Price breakdowns

Penylan Mill, Oswestry, Salop

Personal callers are always welcome
but please note we are closed all day Saturday

Wireless World, November 1977

If you still think
we're like this

Issn'  Electronics
=== . Weekly

o o me e  ———

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

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

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

Please send me Electronics Weekly for ayear. | enclose cheque p.o for £6
{Annual subscription, 1nc post and packing Cheques should be made payable
to IPC Business Press Ltd )

Name

Address_

Electronics Weekly

Every Wednesday 10p

Jmoves as fast as the industry it serves
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THE HOME COMPUTER FORUM Y ]
REGULATORS | ., Samnar i e it on 26 novereer | CLOCK GHIPS
LYNX ELECTRON|CS (London) LTD- 723 0.45 at the Wembley Conference Centre 10 00 W?als g-'s DISPLAYS
7805 1.50 am-500 pm We hope 10 have hve AAY 5.1224A3.28 CLASS I
2 7812 1.50 speakars from vanous backgrounds but all A 5‘400709-95 704 0.99
. { 4 7815 1.50 specialists in the microcomputing / software w9 SV - 707 0.99
92 Broad Street, Ches‘ham. Bucks. Tel (02405) 7515 ' zons 1io0 e P G T IC SOCKETS | ) 0jas
VAT 8% except * which are 12 V2% Return Post Service | imaoen o8 launched at the seminar Tickets at £3 50 8 Pin 013 | LD
A . . a LM340-5  1.35 each are now avalable together with a 14 Pin 0.14 2 Red 013
P&P 30p. Overseas 90p. Matching 20p per pair New Price List 20p | (m3io.12 135 newsheet on the seminar Please wite of | 16 pn 015 | 2Grwen 0.20
. LM340-15 1.35 phone for etails nty seats are 24 Py 0.45
Prices correct at 30th September, 1977. ACCESS WELCOME LM340-18  1.35 available and 115 have been sold at press | 40 pin oiao)
time
TRANSISTORS TTL 7400 SERIES THYRISTORS
AC126 0.15 BC182 0.11° BDY60 1.70 B8U133 1.60° 2N29260 0.09° CMOS- YA A 44  BA BA 10A 16A
AC127 0.18 BC1B2L 0.12° BDYS1 1.65 BU204 1.60° 2N2926R  0.10° PLASTIC {705 (Stgj (C106] {T0220f (10220 {T0220) (T0220) {T6220)
ACI28 0.6 BC1B3 010" gpve2 145 BU205  1.90° 7N2926Y 0.09° = 7400 0.16 7480 0.58 | ;0 35 050 045 040 058 050 068 114"
AC128K  0.26 BC183L  0.10° goygs 2.14 BU206 2.40° 2N2926G  0.10°  4000BE 020 | 7401 0.16 7482 0.75 | 50 g4 g0 050 045 0.88 088 0.9 1.40
AC121 2z BC184 0.11° BDY96 4.96 BU208 2.60° 2N3053 020 4001BE  0.20 | 7402 0.16 7486 0.32 | o g6 o8 g7 — 109 119 126 180
AC141K  0.3& BC1B4AL  0.12' 8Dpvy97 2.45 MJ480 0.80 2N3055  0.50  40028E 020 | 7403 0.16 7489 2.80 BT106 BT107 BT108 81109 BT116 2M3525
AC142 0.18 BC186 o.zo: BF179 0.30 MJ4B1 1.06 2N3137 1.10 4006BE 1.08 7404 0.18 7490ANO0.49 €1.00 €1.60 £1.60 £1.00 £1.00 £0.50
AC142¢  0.32 BC187 0.24° gr180 0.30 MJ490  0.90 2N3440  0.56 4007BE 020 | 7405 0.18 7391ANO0.65
AC176 0.16 BC2078  0.12° gpygg 0.30 MJ491 115 2N3442  1.20 agggsg g.::za 7488 0.18 ;23% g.:;
aC176K  0.32 BC212 0.11° prig2 0.30 MJE340  0.40° 2N3570 3.60  4009B! r 7409  0.18 o N
AC187 0.18 BC212L  0.12' gryg3 0.30 MJES20 045 2N3702  0.10° 4010BE 082 | 7410 o0.16 7494 0.85 | TRIACS — Plastic T0-220 Package Isolated
ACI1B7K  0.36 BC213 0-:%‘ BF184 0.20 MJE521  0.55° 2N3703 o.;o- 48"82 o.zg 7412 o.z: ;:gg g.:; Tab
ACH 0.18 BC213L 0.18° grqgg 0.95 2N3704 0.10" 40128 0.2 7413 0.4 .
AC1ggK 0.32 BC214 0.14° BF.S., 0.32 2N3705 0.10°  4013BE 050 | 7414 0.72 74100 3.07 a 6.50 8.5 ™ 154
AD149 0.80° BC214L  0.15° grig¢ 0.32 7N3706  0.10° 4014BE 100 [ 7417 0.43 74107 0.35 Wow W W W Wow @ w
A0161 0.35 BC237 0.16" grig97 0.20 2N3707  0.10° 4015BE  0.95 | 7420 0.16 74121 0.34 (v 080 060 070 070 o7 078 083 083 101 101
A0162 035 BC238 016 gryyy, o 035 2nN3708 0097 4016BE  0.54 | 7425 0.30 74122 0.47 | o GEy Ged 075 675 08y 087 0.87 101 117 Ta7
AF114 0.20 BC300 0.38 proaq I 0.35 2N3709  0.09° 4017BE 100 | 7427 0.30 74123 0.85 | 0 o0 oLr Nl 083 097 101 103 118 170 170
AF115 020 BC301 032 groey ; 0.22 7N3710  0.10°  401BBE 110 | 7430 0.16 74141 o.78 | o il 000 G BG0 090 1% Yz 150 211 507
AF116 0.20 BC302 040 oosqg '3 0.40 2N3711 0.10°  4019BE 050 | 7432 0.28 74145 0.68 %.6, Columa (3] wilhowl nlernai Iriggar (5] wih nleras Irrgger
AF117 0.20 8C303 0.46 5335 1.30 2N3715  1.70  4020BE 112 | 7437 0.30 74154 1.30 Lh
AF118 0.50 BCY30 0.55 pr3sg i ;.Sg 2N3716  1.80  4021BE 1.03 | 7441ANO.768 7:\gg g.:g
AF124 0.25 BCY31 0.55 17 .23 2N3771 1.0 4022BE - 0.98: | 7442 0.65 741 o
AF125 0.25 BCY32 0.60 Smgg 0.30 T1P29A 044" 7N3772  1.90  2023BE 020 | 7445 0.0 74174 1.40 Yo% SPECIAL OFFER SECTION W%
AF126 025 ggvgg oos Brws0 036 I:E;?ﬁ 3'3 2N3773 200 4024BE  0.86 | 7447ANO0.8% pInm o.g:
AF139 .35 Y . b - 2N3819  0.28°  4025BE 0.20 7448  0.81 1. SG309K £0.95 TO-18 NPN RECTIFIERS DO 4
AF239 037 BCY38 050 BFx29 0.26 1534 064 4026BE 1.6 | 7470 0.32 74181 2.70 K £0. )
ALlg2 145 8Cv3s  1as BE0 030 Teata 088 SN0 130 aoBe o2 | 7472 0,28 74191 1.33 | NPN 0.3 POWER EDHBELY e o
ANy Y30 BCvao 078 Llge 025 IIP42A 072 5uigyo 035t 4028BE 091 | 7473 030 74192 1.20 | TRANSISTORS Hign G Toae Pleasespearty
AU107 3.30° BCy42 0.30 BF:BG 025 2N404 040 5 4871 035  40298BE 110 | 7474 0.32 74193 1.35 | Fully tested but url\?narked S 108 100V 0.50.
AUT10 1.75° BCY54 1.60 DEXSO 020 2N696 0.20 5n4918  060° 4030BE 055 | 7475 0.47 74194 1.20 | unmarked Simiar O Poranty -
AUT13 1.80° BCY70 0.12 ‘50 2N697 0.20 7N4919 070" 4041BE 080 | 7476 0.36 74196 1.64 | to2N3055 except 104 200V 0.60
BC1 0.12 BCY7I 018 BEX88 028 ON706 015 2N4920  0.50° 40428 083, BVCED = 50+ s, Gk b deey Ol
BC107B 0112 gCy72 o012 BFX89 "Jo 2N1131 095 7Na92)  0)88°  4034BE  1.00 HFE (gain) = 20+ i ; 0A [
BCI0B 012 Bpiis  gssBEVIL 10 5005, gig SN3RE BRE (okee B a 34 VCE sa  [OIHARDWARE 108 400v 0.75.
S i3y oas grvio  oso N107 040 40468E 132 LINEAR I.C.s TN 3Va3N o Soder g Nus  ideal for Power
. A9 BFY41 0.60 B 40498BE ~ 0.54 (-3 - Boi Supplies Inverters
pCiooc o Bo136 o35 BrYsO 020 N304 045 pesismm: 0soB 254 |30 040 mciase ozs | 255 £3.90 50 ses for 85p etc )
tros ‘30, BEY51 0.18 ; E24 Series - . :
BC117 0.19° gp137 0.40° ngsz 019 2N1306  0.50 o < STER 40708 0800 ggg g-::_ o g-;?l 100 pcs £13.00
s ol 3038 GEN ees oz a0 o8 L Ve, domm ez |30 2 W o) T Tk
. b BFY64 0.35 - Y2 watt 2.0p g 3900 0.70° 5AS560 225
B8C126 . eD144 2.20 2N1309 0.60
BFY90 0.90 4081BE  0.20 | 559 035 $AS570
BC140 BD157 0.60 2N1711 .24 40828 0.26 225
: i _ R
e B018) 088 B5g0  oas 22102 044 451088 142 | 743 033 Taasioa 138 | memomes piooes SAvens
BC143 80183 097 BSX21 020 505369 g7y SPECIAL 2214BE 150 | nesss 048 7aass0  oas 2102m6 360 B8 OA90  0.08 SG309k  0.95
BC147 BD184 1.20 BSY52 0.28 ;N23694 014 NOTICE 45188E 128 NE565 200" TAAB11B12 - 3000.50 0Aa91 0.08 \Mm5314 3285
BC148 BD232 0.60 BSY53 0.39 500483 0.20 Dont miss it Al 4g-00F 120 | NESBE 1.50° 1.25° | 2112a-4 4.75 600 0.55 0A200 009‘ MM5316  3.85
BC149 BD233 0.48 BSY54 0.33 Hn0a8s 0.18 colleges. schools, NES67 2.00° TAABG1  0.65 6508 7.05 9000.60 IN914  0.08° 1).209 0.10
8C157 80237 0.55 BSY55 0.78 505646 0.60 universiies and CA3045 085 TBA530  1.85° - 12000.65 |N4001 0.04° 2 CLEAR 0.10
BC158 8D238 0.60 BSY65 0.30 2N2711  0:20 amateur radio and CA3046 0.50° TBA530Q 1.80° | 2102 2.50 BZX61 Series  IN4002 0.05° MCY310P 0.95°
BC159 0.60 BSYS54  0.16 2N2712  0.15 electronic clubs CA3130  0.90 TBASGD 2.80° 0.26 IN4003 0.06° ¢cg000
BD410 .6 . 2107 10.00 .
8C160 BDX32 2.30 BU10S 1.80° 2N2904A 0.20 may deduct 10%  Also avsilable MC1304P 1.60° TBAS7D 0.88 . BZX83 Series  IN4004 0.07 3% cgit drsplay
BC16Y BDY10 1.50 BU105/02 1.90° 2N2905  0.18 off all orders Vahid  Popular vatues MC1307P 0.85° TCA270SQ 2112 4.50 A IN40O5  0.08° £2.95
BC168 BDY11 2,00 BU108 3.00° 2N2905A 0.22 il 31st October  Potentiometers MC1310P 0.95° 1.85° | 0o 8.50 BZYB8 Sertes IN40O6 0.09° £CS8024
BC169 8DY20 0.80° BU109 2.50° 2N2906 0.8 77 and slecwrolytics | MC1351P 1.20° ZN414 0.95 | ° . 0.11 IN4007 ©.10° 4 crgit displa
BC169C BDY38 060 BUI26  1.80° IN2925  0.14° 2602 250 0a85 012 IN4148 0.04' s

=BWE E.EETRENTEE TS,

TRIO OSCILLOSCOPES

The Trio CS 1500 series oscilioscopes offer tap pertormance at moderate
cost The specifications show the performance teatures that have made
these oscilloscopes firm favourites in all parts of the world with a selection
of bandwidths to 30 MHz and sensttivities down to SMV/CM on a 130
mm screen Prices are very realistic and more so when yOu Jearn that the
price includes wo full bandwidth X10/X1 dual purpose probes —
normally offered as expensive options Delivery 1s even better — ex stock
and we mtend to keep 1t that way

CS-1570 eSPECIFICATIONS
130mm DUAL TRACE Bandwidth DC 1o 30MHz (—3dB}
TRIGGERED SWEEP Delfection
OSCILLOSCOPE factor SmV divio 5V div
Input R C 1M() 24pF
Riseume 11 7nsec
Overshoot Better than 3%
NRD 505 Signal delay 160rsec
Polarity CH2 can be mverted
The NRD505 protessional recewver represents a step forward n Sweep nme 024/dwto 0 5s div
communications equipment  Designed and manufaciured to the very Magrufier x 5
highest specifications the NRD505 offers continuous coverage from 100 Linearity Better than 3%
KHz 1o 30 MHz in thirty 1 MHz bands All mode aperation on USB LSB Calbrator 0O 3vpp «(1RHz square
CW. AM and FSK s provided for with exwemely good IF fiter wave
charactenstics for each mode @ 130mm mesh PDA Intensity
0OC 30MHz, Smv modulation More than 5Vpp
The NRD505 features digital readout ta 100 Hz with analogue back up @ Delay line Phosphor P31
dial readout to better than 1 KHz A unique teature of the NRD505 (s the @ Auto level tniggenng Power AC100/, 120220240V
provision of four random access memornies for instant return 10 frequencies @ Display modes (CH1 50 B60Hz. 25W CS-1562 8 SPECIFICATIONS
of interest Any trequency within the receiver luning range can be entered CH2 DUAL ADD) Dimensions W260 x H190 x D375 Bandwidth DC to 10MHz 1— 38!
Inta store by simply depressing a front panel button Up to four frequencies @ Trgger models (AC tmm) 130mmIDUACITRACE R S e
can be stored n this way for instant recall ai any ume regardliess of the LFRe; HFRe; DC) Waeight 8 5kg ""GGE“EDOSWEEP tactor 10mV divto 20V div
settings of MHz and VFO dials A mercuty storage battery retains stored CS-1570 OSCILLOSCOPE Joput R € MO 220F
trequency even when the receiver 15 switched off PRICE £430 + 8% Risetime 35nsec
The NRD50S features up conversion 1o a hest IF of 70 455 MMz using Lo 70 B G Quershoot o o
a dntt cancelling Wadley loop system before canversion to the second IF of CS-1 560A » SPECIFICATIONS Mag‘:\':’hev x-s s
455 KHz at which frequency the IF Lltering takes place URGEn Better than 3 %
130mm DUAL TRACE Banduadiy DC o 15MHz (— 3dB) Catrator 1Vop (A6 nme treq
A wide range AGC system incorparating PIN diode aftenuators before TRIGGERED SWEEP factor 10mV dw 1o 20V div square wavej
the fully baianced RF stage easures firsi-class sirong signal handing ~ OSCILLOSCOPE Input R C 1M 22pF ® 130mm CRT Intensity
charactensucs Risetime 23msec : gC":gN:HI 10mv p:}od:lam)n ;A:;J{P than 5vpp
Overshoot Better than 3% utomatic sweep sphor
Automanic selection of appropniate recever input band pass filters Sweep tme 05.5/dw 100 5s div {AUTO FREE RUN) Puwer AC 100 120 220 240V
eliminates the need for from panel preselector controls Magnifier x 5 @ Display models (CH 1 50 BOH: 20w
Linearity Better than 3% CH2 DUAL) Dimensions W260 x H190 x D375
. N Cabbrator 1Vpp (1kHz square @ Full sensitivity X v immy
F output at 455 KHz and 6Q0 ohm line output are provided for diversity wave) operatuon Weight 8 Okg
receiver use and also for remote station monitonng @ 130mm CRT, Intensity CS-1562
@ DC-15MHz/10mV modulation More than 20Vpp PRICE £250 + 8%
The constiuction of the NRD50Q5 1s superb and wide use 's made of @ Automatic sweep (AU Phosphor P31 FINAL TEXT Includes two X 10 probes
automauc assembly techniques 10 give a high MTBF TO FREE RUN) * Power AC 1007120 220 240v

The NRD505 s designed for the professional monitoring and

survedllance user and truly represents a new approach al reasonable cost @ Full sersituity X Y tmm) Contact us for detaled information on any field in wheh you have an
For full detais contact out Matlock office today operatton Weght 8 dky interest 55p i stamps will bring price hists and catalogues
CS-1560A

@ Display modes (CH1
CH2 DUAL ADD SUB)

50/60Hz 23w

Dimensons W260 x H190 x D385

PRICE £300 + 8%
Includes two X 10 probes

The stems shown abave are simply a small selection from the wide range
of equpment which we stock for the amateur and professional user

119 CAVENDISH ROAD, MATLOCK, DERBYS. TEL. 0629 2430 OR 2817. TELEX 377482 LOWLEC G

e
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MARCONI
TF 867
SIGNAL
GENERATOR
Range 15KHz 10
30MHz OQutput
04V 4V
Budtin crysial
£138

€.H. RESEARCH LABORATORIES

INC. MODEL

133A PULSE GENERATOR. Featyres ultia
linearramp nse and fall independently variabte
50v output into 50 obms either polarsty
Automatic  overfoad protecton  Synchronous
gatng all solid state £275

MODEL 122 GENERATOR

Features Rep rates to 200 MHZ Nanosecand
Switching tmes synchranous galing Pulseiop’
Baselne nversion  plus oftset all sohd state
£295

VIBRATION/DISPLACEMENT METER TYPE B
731A wrh tour probes Fuli spec onrequest £19§

RHODE & SCHWARZ

Zg DIAGRAPH TYPE 2DU 30 420MHz 500
Directty measures multiterminal networks phase
shift phase angie with complementary POWER
SIGNAL GENERATOR TYPE SMLM high freq
resolution internal external mod up 1o 3v out
FREQUENCY SYNTHESIZER TYPE XUA.
30H2 30MHz with FREQUENCY INDICATOR
TYPE FKM 15 30MHz 30 100MRz

UHF SIGNAL GENERATOR TYPE SMLM
from 30 to 303MH2

UHF SIGNAL GENERATOR TYPE SLSD from
300 to 300-940MHz

FREQUENCY INDICATOR TYPE FKM lrom 30
to 1 000MHz

UHF SIGNAL GENERATOR TYPE SDR from
300 to 1000MHz in 8 ranges

Prices on apphcatian

MUIRHEAD

PAMETRADA WAVE ANALYSER TYPE
DA98-F. Freq range 19  c/s21 K s
continuously vanable in nine ranges 1990 ¢ s
79 150¢ 5 139210¢c/s(x1x 10x 100) Freq
accuracy x1 and x 10 ranges - 0 3%
ANCILLARY EQUIPMENT: D-625-A LOwW
FREQ. MODULATOR. Freq range 2¢ 520c/s
downto ¢ swhenanalysenisusedn HighQ )
Freq Accuracy - 0 1 ¢ s iproviding supply freq
s first measured) Price £275 X

DECADE OSCILLATOR D-890-A. With high
voltage output from 1H7 to 110KHz frequency
accuraCy withaut crystal check facihty x 1 range -

TF 801D/1/S SIGNAL GENERATOR. Range
10 485MHz n S ranges R F output 0 1 V-1V Source
C M 50(} output impedance Internal modulation at
1KHz at up to 90%

TF 801B/2. Spec as tfor 801D but minor Circunt
differences Few only left £160.

TF 995A/1 or A/2 or A/2M or A5 SIGNAL
GENERATORS. Very high class AM/FM 1 5MHz to
220MHZ Detailed spec and price on apphcation

TF 995/3S with additional amphfier 10 give extra high
output between 1 5 and 6 Mc s

TF 995/B2 SIGNAL GENERATOR as 9954 but later
mode|

TF 144 H SIGNAL GENERATDR

PiIGH FREQUENCY SPECTRUM ANALYSER.
MARCONI TYPE 1094A S Basic Freq range 3 1o 30
Mc 's and with LF unit from 100Hz to 3MH2z Measures
retanve amplitudes up to 60dB

TF 934 DEVIATION METER. 250MHz

500/250 MEDIUM WAVE BROADCAST
TRANSMITTERS. Export onty Price and details
on application

TEST SETFT 2

TF1370 R.C. OSCILLATOR FOR SQUARE & SINE
WAVE. Freq —31 6V rms 10H:z 1MHz square wave
0-73 2pp 10Hz 100KHz Attenuator range —50dB to
+ 10dB Impedance 75 100 6000 £145.

TF 6600 SECONDARY PULSE UNIT.

TF 455E WAVE ANALYSER. Freq range 20¢ sto
16Kcss doubie crystal hlter gives 4 ¢/s pass band
Envelope distortion test on rf inputs up to 400 Mc s
£98

TF 1400S DOUBLE PULSE GENERATOR
WITH TM 6600/S SECONDARY PULSE
UNIT. For testng radar nucleonics  scopes
counters hlters etc SPEC. TF 14008, Rep freq

BEST PRICES PAID FOR TEST AND COMMUNICATIONS
EQUIPMENT. Single items or quantities. Private or Industrial.

SIEMENS

LEVEL OSCILLATOR TYPE BEL 3W518. Frequency
from 10KHz to 1 7MHz Modulation s externat output
from +10dB to —60dB in 8 steps and in continuance
with wobbler step generator tmp output 150 145
135 75 65 ohms

LEVEL OSCILLATOR TYPE REL 3W29. Frequency
from O 3 10 1200Kc/s Mod ext output fram +16d8
to —~60dB Impedance output 75 140. 600 ohms

TEKTRONIX
OSCILLOSCOPE TYPE 561A with ptug-in type 3576
samphing dua! frace and plug-n type 3177

SAMPLING OSCILLOSCOPE TYPE 661 wih
plug-in type 451 dual trace samphng unit and probes

PLUG-IN UNIT TYPE CA. For single or dual-trace
operation each channe! has its own nput seiector
attenuator gain and polarity Pnce £65.00 packing &
carnage £1 9

545A. Bandwidth OC 1o 30MH2 {30dB down at 30MHz)
= %dB depending on plug in unit Specificanon and
price on request

570 CHARACTERISTIC CURVE TRACE

517A OSCILLOSCOPES wide band high voitage
cathode ray oscilloscope designed for observing and
photographically recording wave form having extremely
short nise tmes

RADIOMETER TYPE MS111 SIGNAL GENERA-
TOR. High quahty Damish production 10KHz-110MHz
£200.

REDIFON SSB TRANSISTORISED TRAN-
SCEIVER GR410. 2-16 c s 200 250V 4 channels
100W pc p

DANA EXACT FUNCTION GENERATOR MODEL
121. Frequency range O 2Hz 1o 2MHz (7 ranges)
voltage controlied to 10V sweep generator 1ms 1o 10
sec

RACAL UHF FREQUENCY METER 9839.
Frequency range 40MHz to 560MH2

819 ACTIVE PROBE.

TEXSCAN ELECTRONIC SYSTEM ANALYZER
MODEL 9990. Frequency range 10MHz to 300MHRz
with market controls

X-Y PLOTTER

MULTIMETER /RECORDER Multiscript 3

HR23 TRIPLE DIVERSITY SSB RECEIVERS. Freq
3-275MHz VF O at 6 Xtal positons Reception ot
independent single or double side band transceivers
Full spec on apphcation £350.

EDDYSTONE COMMUNICATIONS RECEIVER
MODEL 730

FURZEHILL SENSITIVE VALVE VOLTMETER
TYPE V200A full scate from 10mV to 1000V in 6 steps
with output amplifier

TRAINING SET for Radio Operators with 10 key
terminals and control frequency and volume

RACAL UNIVERSAL COUNTER/TIMER
SA550 ({CT488)

B8  digit  in hine
read-out  Facilites §
include direct fre
quency measurement
up to TOOMHe pulse
period  ratio  time
nterval and totahsing
measurements  Full |
spec on request

PLEASE NOTE

Uniess offered as "as seen’’

* ALL EQUIPMENT

ordered from us is completely overhaui-
ed mechanically and electrically in our
own laboratories

TF 1041 B VALVE MULTIMETER. DC voltage from
300mv 10 1 000V AC vohage from 300mV to 300V at
up o 1 O0OMHz

COLOUR MONITOR TYPE CBL 676. CT 478 CT
479 CT 480 UMF SIGNAL GENERATORS covenng
frequency from 1 5gHz10 11 5 gHznominal level 1Tmy

02w or " 2 ¢ s whichever 1s greater x 10 10H7 10 100kHz Ise width O 1 to 100, sec attenuator 0 to - 100dB
range - 04 % (ahove 10Ke s) £249 deliy 21510 4 3000, sec  nse tme I0N sec ELECTRICAL INSTRUMENTS
SPEC. TM 6600/S. As for TF 1400S except A
SOLARTRON pulse witdth 0 5 10 25, sec delay O to +300, iyt e TEST @
DIGITAL VOLTMETER. [M1426 LM1420 284 sec £230. VAT eauiPMeENT 8%
PLUMBICON TUBES TYPE Please ask for technical
. : PRECISION POTENTIOMETER SCORPIO TYPE
VA I V E s XQ.1020 deta.“s a:‘d prices of all $10-7 with indicator and volt ratio box
. equipment. TRIGGERED VACUUM SPARK GAP TYPE ZR
Mullard—£150 each quip 7612. Capable of switching 15 000 joules at 45kV
21065 1.25 €084 0.35 PY81 800 6K7 ! (ELHE
4R8_ 0.60 EL86 0.50 oss 0 M ar  ose o 1ol PSR L0 TR (S R ARSI
ARP3  0.60 £L90 0.50 Pv82 0.45 5B 255M 6L6M 1.90  30P12  1.00
ATP4  0.50 tL9) 1.60 FPv83 0.50 550 6L6GT- 0.60 30pLt 1.00 FREQUENCY ANALYSER D-669-A.
Blzn  3.00 Eocos20 Pv8B  0.80 55 258m o5 ST ols J0P013 110 Froquency range 30 r;s.ato‘;é B 8 ranges PLEASE SEND STAMP
. B B d . . mpiitude stabity * 1d H
DET2212.85 E1821 3.00 PY801 0.55 5R4GY 1.10 6SG7 0.60 35(6GT 0.80
DF96  ©0.60 EM31 0.75 QQVO3 10 503G 0.60 6SJ7  0.60 35W7d  0.60 WITH ENQUIRIES
OK96 0.80 EMBO 0.55 2,00 5v4G 0.65 6S37GT 0.50 3574GT 0.70
DL92 0.50 EMB8! 0.60 QQV06-40A 5v3GT  0.65 6SK? 0.60 5005 0.70 E‘c'z:k‘?u”.c":‘.f\)’s‘{"é'p!_‘“"““ CAPACITORS
DL96 0.70 EMB4  0.40 14.00 573 1.00 6SL7GT  0.55 50CD6G 1.20 1 UC 454 30/150 = VMMHC 450 25 450p!
0v86 870.45 EMB87 1.00 QVO312 200 572G 070 OSNIGT 055 75 1.00  30kv 150A RF max 27MHz
Dvg0z 0.45 Evo) 0.45 RO 08B0 5261 075 6507 085 75C) .80 3 UC1000A 20150 = YMMHC 100060 1000p1 CARRIAGE EXTRA FROM
E8BCC 01 v81  0.45 0 250 6AB7 060 6V6GT  0.60 76 0.80 o £6 according to cost
130 Ev86 870.50 SC1 400 4.00 6AC7  0.60 6x4 045 78 o7s 2Ok 130ARFmac27MMs
£180CC1.30 EY8B 0.50 SC! 600 400 wans  0.75 6Xx56 045 g0 0.75
E1B2CC3.80 (240 0.60 SPGI 085  BAKS 045  OXSGT 055  B5A2 075 erewer Tepe |7 e s eqeonen bl 15 M9
EB10F 6.00 £7a 0,78 T1o1 6.50 e B oo 0.95 R 9:00 ;?rf\el‘;?’h/ll’\:?e with fixed frequency (X tal 37 40 or T FOR TEST EQUIPMENT
EA50 0.45 EZ80 0.30 U25 100 A5 0.30 624 0.65 803 6.00 ' ! o MALSS 8 %
e C8 Claia e o 79 RN ‘."23 63012 .90 805  18.00  EDDYSTONE RECEIVERS. 730 14 480 Ko 530 8 % PLEASE ADD o
EAF42 0.70 G737 0.65 U191 075 6am6 0.6  7v4 0.80 §13 650 M s 7705 500Mc s100Mc .
EB91  0.30 G233 2.60 UBO!  0.80 6an8  0.85 902 060 8298 . 5.50
£BC33 1.00 G/37 2.00 UABCBO 0.50 6A05 050 906 075 832a  4.50 LOW RESITANCE HEADPHONES TYPE CLR
£BCA) 0.75 K166 4.00 UAF42 0.75 6AQSW 0.85 11E3  11.00 Bb6A  2.80 TRANSISTORS €1.50. 40p postage VAT 12%%
EBF80 0.45 K188 500 UBC41 060 6AS6  0.65 1246  0.60 931A  6.00
EBF83 0.45 M4 100 UBrBD 080 6ate 085 12y 070 uba 0.8 piease wrie twih SAE) 0 phone for your equrements ARS8 D & L SPARES. We hold the largest stock in
o o . ] 8 . . UK Write for i
ECS2  0.40 0ay 0.5 usL) 1.00 HAV6  0.50 124T7  0.45 350 0.50 . e fortst
| 0.45 0B2  0.45 UBL2I 075 bAx4aGT 050 12AU7 040 957 0.90 g .
£CC82 0,40 PaBCB00.40 UCCSS 050 6ARSGT 100 1246 070 1625  1.00  Son eors o ondl B ,”gi@‘}f&‘el L7, ~ REMETERS Ow@amps 2% dia USA brand new
£CC83 0.40 PLBG  0.65 UCFBO  0.80 68/ 0.75 128X7 080 1629  0.70  fea Casusl callers welcome GO o
ECC84 0.35 PCBB 0.65 UCHA2 080 BA6 040 128A6 050 2051 1.00
£CCB5 0.45 PCY92 0.65 UCHBI 0.50 6Bfc  0.45 1286 0.60 5763  2.00 TELEPHONE TYPE "J"" tropicalised
ECC86 1.25 PCC84 0.45 UCLB2 0.45 53G6G 1.00 128H7 0.60 5933  3.00 10 (INE MAGNETO SWITCHBOARDS
£CCB8 0.55 PCCB5 0.50 UGB 070 6BJ6 075 17C8  0.55 6057  0.85 VALVES AND 50 LINE AUTOMATIC PRIVATE TELEPHONE
£CC1890.80 PCC89 0.55 UF4l 075 £8Q7A 0.60 17EI 425 6060  0.85 TRANSISTORS SWITCHBOARDS
ECFB0 0.45 PCCIBY0.65 UBO 040 6BR7 230 12J5GT 0.40 6064  0.85
ECFE2 0.45 FCiH0 0.50 urEs 050 odws 130 12K761  0.60 5065  1.20 Jelepnone enquimwes for  CABLE LAYING APPARATUS No. 11. New
10.75 (29 .40 UF89 0.50 68W7 1.00 12K8GT  0.70 6067 1.00 N producton PO A
ECH42 0.85 PCFB1 0.65 U4l 0.75  Ara ndn  1o07AT ORD  Anen 350 e
ECF81 0.45 PCF86 0.65 B4  0.50 xpon 743 0899 !
ECHB4 0.50 PCF2010.90 Urdl  0.55 1/. 0
§CLBO 0.60 PCFB0'0.55 Y85  0.50 [ Add 1272 % for V.A.T.
ECL82 0.40 PCF80Z0.55 VRI05 30 ~ s £
£CLE3 1.20 PCFBOS1.10 0.50 uiu 0.55 1250/ 055 oidn 3.0 U8L 9.00 A lan of these valves o A EFTOR EXPORT ONLY
! ported and prices vaiy tor RC 4336, 2 Mc/s-20 Mc s 350W. also
£CL86 0.55 PCFB060.85 VR150 30 6CB6 0.50 12567 055 6i468 4.20 CV1526 10.00 pach dehvery so we reserve modified version of increased output to 700W
EF36  0.75 FCF8081.00 0.50 gcmﬁe 3'9,2 :§§j7 0-23 5360 2.00 the night 1o change prices Callins 231D 4 5kW  3MH:z 24MHz 10
EF39 1,00 PCH2000.80 x61m 150  6CL . ] o. 8020 5.0 T oy Grh o i) channel Auto or manual tuning
EF30  0.70 PCLBI 0.60 xb6 0.75 606 0.50 14§/ 1.00 9001 0.40 SPECIAL vortahle 53 Transmitter
EF41 0.75 PCL82 0.45 /BoOU  3.00 GEAB 0.80 '9AQ5 0.75 9002 0.55 VALVES 62 Transceivers
EFBO 0.35 PCL83 0.70 2801U 3.50 6F8G 0.75 19G3  10.00 9003 0.70 BR189 250.00 Mudlard C11, High power mstailation 1 000W
£EF83 1.0 PCLBA 0.50 2900T 150 612 0.65 19G6 6.00 9004 0.80 M503.242 T .
A 0as PCLE6 0.80 A3 0.60 GF17 1.00 19R5 17.00 4006 0.40 5.00 echnical detais and prices available on request
EF86  0.45 PCIBO5 BS L4 030 ©6f33 420 0P3 060 cpg yupes K0! 7.00 VAT FOR
£F89  0.35 0.60 185 055 6HB 0.45 20P4 110 o765 1500 KAN2A  6.00 TEST
EF91  0.65 PFL2000.70 1S4 040 bJUAWA 1.5 J5L6GT  0.80 G135 2200 /254 25.00
EF92 0.75 °Li6 0.60 155 0.40 65 075 30CI5  1.00 mw 3 35 7J 524 75.00 EQUIPMENT
EFQ5  0.45 PLB!  0.65 114 0.40 6J5GT 055 30C17 110 15,00 CV2339 45.00 o COLO
EF183 0.40 PLB? 0.50 1%’B 080 6Jb 035 30C18  1.10  \CR139a1000 CV5228 17.50 8% PLEASE LOMOR
EF184 0.40 PL83 0.50 /X7 0.80 617 0.70  30FS 1.00  3gp,y 8.00 . o, ELEC
EF804 2.00 P184 0.50 2D/1 055 bJIG 0.50 30FL12  1.20  g;py 10.00 ADD 8% ( ACLLTSA)
£FL200 0.75 PL501 0.85 2K25  9.00  6K7 055 30F11 1.00 uys 9.00 PLEASE SEND | 170 Goldhawk Rd., London, W.12
EH90 0.60 PI508 0.95 3IAS 0.60 e K .
D 0 Gidn o8 o O Zg:EAsEE'oieoézoge?pé1<£)Zh§g 30p £3£5 ST:(I\)IIP WITéH Tel. 01-743 0899
EL34  1.20 »1802 2.50 406 0.40 - : E UIRIE i
ELs7  3.00 P43 0.60 54 050  \IDECON TUBE TYPE P863B g?lezna'zonday to Friday
EL81 0.60 PYBU 0.60 3vd 0.85 A A -
Ei82  0.60 English Electric—£20 .30, 1.30-5.30 p.m.
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To make umg for masszive new purchases of |
current manufacturers itemrs.

‘ 'THE BARGAINS OF THE CENTUR

DEC PDP8L 4K PROCESSOR -
KSR 35 TELETYPES

Originat cost £2,000!!!'!! Four only available for

1 £10.00 each
ASR 35 TELETYPES
Available for £25.00 each
I.B.M. OUTPUT TYPEWRITERS

£25.00 each

COSSOR VDU TERMINALS
To clear at . £2500 each
ADVANCE 0S2000
OSCILLOSCOPE
One only at
MARCONI TF2200
OSCILLOSCOPE
Four availabie at . .
HEWLETT PACKARD
175 OSCILLOSCOPE
Four available at .
SOLARTRON CT 436
OSCILLOSCOPE
Five only at . £1 500 each
TEKTRONIX 543
OSCILLOSCOPE WITH PLUG IN

£49.00

£20.00 each

£25.00 each

TEKTRONIX 531
OSCILLOSCOPE WITH PLUGIN
One only at . . £3500

TEKTRONIX 545
OSCILLOSCOPE WITH PLUG IN
£50.00

One only at

AVO VALVE TESTERS

Five only at

£10.00 each

I.B.M. POWER SUPPLY
3 Volt, 4 amp, 110 Volt Input for £3.50 each
ADVANCE J1 OSCILLATOR
One only at . . £12.50
FURZEHILL OS10 MONITOR
OSCILLOSCOPE

£10.00

One only at

ADVANCE H1 OSCILLATOR
Oneonly at . £ 0 00
AUDIO Vs TAPE 3600 FT.
MYLAR ON 10"’ REELS

£1 50 each
MEGGERS Many Types from £2.50 each

Plus many other bargains too

135

One only at £25.00 numerous to mention

Sale starts at 10.00 a.m.
on Saturday, 5th November

No sale goods will be sold prior to sale. No cheques, cash only.

The following Saturday, 12th November; all items not sold will be substantially marked down further.
10.00 a.m. until 5.00 p.m. Everything must go. Positively last day.

ELECTRONIC HOBBIES 91 Pancras Road, London NW1 20B
Tel: 01-837 7781

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, November 1977

136

DISPLAYED APPOINTMENTS VACANT: £7.50 per single col. centimetre (min. 3cm).
LINE advertisements (run on): £1.10 per line, minimum three lines.

BOX NUMBERS: 50p extra. (Replies should be addressed to the Box Number in the
advertisement, ¢/o0 Wireless World, Dorset House, Stamford Street, London SE1 9LU.)

Advertisements accepted up
to 12 noon Monday, October
31, for the December issue,
subject to space being avail-

able.

PHONE: Eddie Farrell on 01-261 8508

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Upto
£6,500

Overseas
travel

Pension
scheme

Growth
prospects

International Aeradio is a major company operating world-wide in

elecommunication

ers

the broad sphere of

telecommunications. Qur activities include contracts covering mobile radto systems, point-to-
point radio links in the VHF to SHF spectrums, marine VHF ship to shore, tropo-scatter and HF
systems, carrying voice and digital traffic. We now require several senior Engineers, male or
female, able to demonstrate a sound knowledge of the latest techniques used in these systems
and experience of HF propagation and preparation of path performance calculations

Planning
Engineers

—Radio & Line

- up to £6,000

These appointments require
relevantexperience in systems
design and planning, field
surveys, report writing and
path performance estimates
A knowledge of telecomms
power supplies would be
adistinctadvantage. Age s
likely to be late 20s or early
thirtiesand a suitable quali
fication is expected

Planning
Controller

c. £6,500

The successful Engineer will
be involved in the detailed
planning of the systems and
be responsible tothe Tele-
comms. Engineering Manager
for the guidance and co-
ordination of the planning
group. Age is likely to be mid
thirties and membership of
an appropriate professional
body is expected.

Planning
Engineers

— Data & Telegraphy

up to £6,000
The Engineers appointed to
these rotes will be experienced
inthe planning, specifying
and procurement monitoring
of modern telegraph and data
facilities such as teleprinters,
telex, modems, networks,
switching and muitiplexing
equipment. Age is likely to be
ate 20s, early thirties, and a
uitable qualification is
expected

All these posts may engage the engineers in some limited overseas travel. In addition to the
salary, the company provides a number of worthwhile benefits including generous relocation
expenses and pension scheme. Attractive long term prospects exist in this progressive and

expanding company.

if you want to be considered for these interesting roles then telephone our Engineering Manager
for a brief discussion or write with full personal/career details, quoting ref: 407 to John Callow,
International Aeradio Limited, Aeradio House. Hayes Road, Southall, Middlesex

Telephone 01-571 0678 or 01-572 9894

CITY OF LONDON POLYTECHNIC
OEPARTMENT OF MODERN
ANGUAGES

TECHNICIAN GRADE 4

SALARY in the range of £3.024-£3.405
including London Weighting plus Pay
Supplement £151 minimum — £208
maximum

The Modern Languages Department
requires for its language laboratories a
| Technician to be responsible for the mainte-
nance. servicing and setting up of the wide
range of equipment used

Abuiity to catatogue and organise the loan of
cassettes and tapes is desirable. Some
knowledge of French or German or Spanish
would be an advantage

For further details and application form
please apply in wriing to The Assistant
Secretary, City of London Polytechnic
117/119 Houndsditch, London EC3A 78U
as soon as possible (7598}

TECHNICAL SALES
REPRESENTATIVE

required by long established Radio and Electronic Component Makers
dealing direct with manufacturers. The successful applicant should live
in the Greater London area preferably north of the Thames and
following a period of product familiarisation will be required to operate
a large well established area.

This is a permanent position with excellent prospects and a
contributory pension scheme. A company car would be provided
Applicants between 25/35 years of age should write, stating age.
education and previous experience to — Wingrove and Rogers
Limited, Domville Road, Liverpool L13 4AT

(7619)

LUXMAN DISTRIBUTORS

Require an additional
HI-FI
ENGINEER

Must be experienced and capable
of servicing high quality equip-
ment. Good prospects

Apply Sales Manager,
HOWLAND-WEST LTD.
3/5 Eden Grove
London N7 8EQ

Tel: 01-609 0293
7642
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headlines with us.

Headlines like these are only possible when you're acknowledged internationally
as one of the world’s leaders in avionics. To keep us at the forefront we need highly
motivated design/development engineers keen to make their mark. And at Ferranti
there's plenty of opportunity to do just that. On projects like the Tornado, Sea Harrier,
Jaguar and Lynx.

And headlines like these also mean expansion. Which explains why we're
looking for more graduate mechanical and electronic engineers to join our airborne
radar and inertial navigation teams. They must have the design/development
experience to spearhead the progress of equipment from drawing board through to
production.

We are particularly interested in talking to engineers with backgrounds in the
design of:-

Digital /analogue circuitry. Advanced instruments.

Microwave and laser techniques.  Optics.

Small digital computers. Airborne structures and light mechanisms.

So if you're keen to make your mark on avionics, you'll find you're very much
on our wavelength.

Think about it. Then ask the family how they'd like living in Edinburgh, freely
acknowledged as one of Europe's finest cities.

Salaries are negotiable and, of course, we operate a contributory
pension and life assurance scheme and pay realistic
relocation expenses.

For an application form, write to
John McPhee at the address below:

Ferranti Limited
Ferry Road
EDINBURGH EH5 2XS
Tel: 031-332 2411.

These posts are open to both
male and female candidates.

{7000
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Landagoodjob

Your

Radio Officer’s
qualifications
can mean a lot

'/;“’1’. !
LAy

It you're thinking of a shore-based job,
here's where you'll find interesting
work, job security, good money, and the
opportunity to enjoy all the comforts of
home where you appreciate them most
at home!
The Post Office Maritime Service has
vacancies at Portishead Radio and
some of its other coast stations for
qualified Radio Officers to undertake a
wide variety of duties, from Morse and
releprinter operating to traffic
circulation and radio telephone
operating.
To apply, you must have a United
Kingdom Maritime Radio
Communication Operator's General
Certificate or First Class Certificate of
Proficiency in Radio-telegraphy or an

Commonwealth Administration or the
Irish Republic. And, ideally, you should
have some sea-going experience.

The starting pay at 25 or over works out
at around £4093; after three years
service this figure rises to around
£5093. (If you are between 19and 24
your pay on entry will vary between
approximately £3222 and £3732)
Qvertime is additional, and there isa
good pension scheme, sick-pay
benefits, at least 4 weeks' holiday a
year, and excellent prospects of
promotion to senior management.

For further information, please telephone

Andree Trionfi on 01-432 4869 or write to her

at the following address: ETE Maritime Radio

Services Division (L690), ET17.1.2, Room 643,

Union House, St. Martins-le-Grand, London

equivalent certificate issued by a

EC1A 1AR.

Electronic
Test
Engineers

We manufacture and market professionat audio noise reduction
equipment which is widely used by major recording companies.
recording studios and broadcasting authorities throughout the
world and have enjoyed successful growth since incorporation
in 1968

Because of continuing expansion we need to recruitanumber of
experienced Test Engineers who will be responsible for testing,
calibrating and trouble-shooting our sophisticated professional
audio electronic equipment

The successful candidates, probably with degrees or HNC's, will
have practical knowledge and experience of electronic testing
and must enjoy the challenge of quality and delivery pressures
Excellent pay and conditions

OUDolby

Doiby Laboratories inc

Write or telephone

Dan Bleakley

Dolby Laboratories

346 Clapham Road
London SW9. 01-720 1111

7055

\ Surrey KT2 7DJ. Tel. 942 8900

REDIFFUSION

TEST EQUIPMENT
MAINTENANCE
ENGINEER

Due to impending retirement, a vacancy has arisen for
an experienced engineer to be responsible for the
maintenance and calibration of general electronic test
equipment used in our research laboratories at
Kingston-upon-Thames. This equipment is mostly
commercially manufactured but includes some
specialized instruments designed for applications
associated with cable television distribution systems.

Applicants must have a sound engineering background
with previous experience in electrical maintenance work
and be qualified to H.N.C. or equivalent level.

A good salary with excellent working conditions will be
offered to the successful applicant.

Apply to:

1. R. Budgen

Head of Test Section
Rediffusion Engineering Limited
187 Coombe Lane West
Kingston-upon-Thames

(7603/
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H. F. Instrument
Development

A mature imaginative

ENGINEER || Engineer Programmers-

is required to expand our develop-
ment activities n high frequency . .
instrumentation A C p y th t " k p y t t d
Our present product line includes . Om an a W' ee Ou 'n eres e

automatic modulation meters, fre-
quency synthesisers, scanning recei

vers, etc. Applicants should have Exciting things are happening to this country’s telephone

oo, orestin this typs of network and STC is, as ever, at the forefront. As leaders in our

A top salary. with other benefits are field we are continually pushing forward the boundaries of

offered. with eventual progression to a . .

board level management. electronic switching technology.

e ey ™ T Test programming plays a vital part in the on-going
SAYROSA ENGINEERS LTD. development of our systems. The jobinvolves preparing test

ki e programs using a high level language and deriving test-

Alton 84500 o) generation techniques to control the testing of PCB assemblies
on ATE. An experienced Engineer (male or female) will advise
designers on the ‘testability’ of their designs.

TELEVISION If you have a background in testing, fault-finding,
ENGINEER commissioning or a similar field using modern electronic

techniques, we will broaden your experience. And remember, a
A vacancy occurs with an old Company like ours is big enough to KEEP YOU INTERESTED

establishment Retailer . . .
For furtherinformation telephone Mike Batsch on

Pelianse oSSy one A e 01-2357030 Ext. 233 or write to
e P e Mike Randal, Electronic Switching Products Division,
available for suitable applicant Standafd Te/ephones and Cab/es L td,
HYDES OF CHERTSEY LTO. Oakleigh Road South,
564g?eg:::;?édhe:::y'63;1(173: :; New Southgate, London N11 1HB.
COSLIVEDEN Standard Telephones and Cables Limited
e e : A British Company of ITT

SENIOR TEST ENGINEERS
up to £4200 + O.T.
TEST EQUIPMENT DESIGN
ENGINEERS
£ neg. + O.T.
For interesting work on computer
peripherals and advanced electronic
instruments. W.  Middx Surrey,
Berks
Contact. R. Howard, C.Eng., Maiden-
head (0628) 29709 (7594)

(7574)

The Polytechnic
of North London
“
ELECTRONICS TECHNICIAN

We are looking for a weli-qualified electronics technician with a keen
interest in video, audio and audio-visual. As a member of the Educational
Development Service, the technician would be responsible for:

DEVON AREA HEALTH AUTHORITY
Exeter Health Care District
ROYAL DEVON AND
EXETER HOSPITAL (WONFORD)

Barrack Road, Exeter EX2 5DW
MEDICAL PHYSICS
TECHNICIAN 1V

(Salary: £2346-£3267 p.a. plus phase 1 & 2 pay
supplements)

“establishing servicing routines and records

*establishing technical standards and assisting production staff in video and
audio recordings

training and supervising technical staff

Required for general duties in the Physics Department
concerned with Radiotherapy, Radioactive Isotopes,
Radiation Protection and Instrumentation.

Further information obtainable from the Principal Physicist,
Mr. C. F. Walker, tel: Exeter (0392) 77833 ext. 2262
Application form and job description obtainable from the
Personnel Officer, Royal Devon and Exeter Hospital
(Wonford), Barrack Road, Exeter EX2 5DW

*developing and building ancillary equipment

HNC or equivalent qualification required and minimum of nine years'
relevant experience.

Salary scale: £3621-£4227 (including London Weighting) plus 5% earnings
supplement (minimum £2.50 per week, maximum £4 per week).

Application form from Educational Development Service, Polytechnic of
North London, Holloway Road, N7 8DB. 7571

(7624)
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REPAIR/
CALIBRATION
ENGINEERS

We are looking for additional Repair/Cali-
bration Engineers for servicing and cali-
brating electronic test equipment in our
Repair Laboratories.

We welcome DVM, Oscilloscope and RF
specialists together with others having a
broader background. We would also wel-
come Engineers with more limited exper-
ience who wish to improve their knowledge
to cover some of the other equipment that
we handle.

We offer salaries in range £3,300 to £4,000
according to grade, with overtime, service
awards and profit sharing bonuses in
addition. Our working conditions-are very
good and our staff enjoy the benefit of the
friendly atmosphere of a small company.
We are one of the leading repair and
calibration companies. We have a B.C.S.
Approved Standards Laboratory, hold Min-
istry Approvals to DEF.STAN. 05/24 and
05/26, and are also Defence Contract and
CAA listed.

Having told you about ourselves, why not
contact us and discuss where you could fit
into our Company.

For more details and application form, write
or telephone:

Technical Manager
CALIBRATION SYSTEMS LIMITED
Blackwater Station Estate, Camberley, Surrey
Telephone Camberley 33922 (7635)

Closed Circuit
Television
(Video Workshop)

Engineer
£3349 - £4910

Garnett House
Downshire House, Roehampton Lane SW15 4HR

Applications are invited for this post at Garnett College
which trains qualified mature students for teaching careers
in Further and Higher Education. Duties will include
maintenance of television equipment in use throughout the
college, production work and participation in training.
Applicants should be qualified and experienced in the use
and maintenance of CCTV equipment

Excellent conditions of employment. Starting salary will be
dependent on qualifications and experience. Salary includes
London Weighting and pay supplements for 1976 and 1977

For further details and application forms contact the Chief
Technician at the College. Tel. 01-789 6533

GLC Mechanical
& Electrical Engineering ..

REDIFFUSION
REDITUNE LIMITED

the world's leading music service, require
the following staff:

STUDIO MAINTENANCE
SUPERVISOR

This position involves the technical and
administrative control of a small team of
qualified technicians responsible for the
maintenance of dubbing and high speed
duplicating equipment. A thorough
knowledge of studio equipment and
techniques, and previous experience of
the control of technical staff, is essential.

STUDIO MAINTENANGE
ENGINEER

The successful candidate will carry out
maintenance of dubbing and high speed
tape duplicating equipment and associat-
ed ancillary equipment. A thorough
knowledge of studio equipment and two
years’ experience in a similar capacity is
essential. Candidates with academic
qualifications to ONC level will be
preferred.

SERVICE WORKSHOPS
SUPERVISOR

To assume technical and administrative
control of a base workshops concerned
with trouble-shooting, repair, and main-
tenance of tape players and associated
public address equipment. A thorough
knowledge of audio equipment and
previous experience of the control of
technical staff is essential.

SERVICE TECHNICIAN

For trouble-shooting and repair of tape
players and associated audio equipment.
Some previous experience is essential and
on the job training would be given to
suitable candidates.

Please apply stating age, qualifications,
and previous experience to:

Chief Engineer
Rediffusion Reditune Ltd.
Cray Avenue

Orpington

Kent BR5 3QP

(76431

N
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MEDICAL PHYSICS
TECHNICIAN
GRADE IV

A vacancy exists in the Electronics Section of
the Department of Medical Physics. The
work involves the development and
manufacture of a wide range of medical and
research instruments, using both digital and
analogue integrated circuit techniques.
Appointment will be to Medical Physics
Technician Scale IV. Scale: £3,162-£4.130
inclusive of all allowances) Minimum
qualifications are ONC or equivalent with
recognised practical training
For further details of the post contact Mr D
Ritchie, Chief Technician, Department of
Medical Physics, St. George's Hospital
SW17 (672-1255 ext. 4058).
Formal application and request for job
descriptions should be made to: Miss H
Forsyth, Personnel Department, St
George's Hospital, Blackshaw Road SW17
(7577)

ROYAL FREE HOSPITAL

MEDICAL PHYSICS
TEGHNICIAN
GRADE Il

required to maintain a range of Radiotherapy
and diagnostic equipment, principally a
newly installed SL 75 Linear Accelerator, but
including a computer-controlled cobalt unit
1o be installed shortly, dosemeters. etc
Applicants must hold an appropriate science
degree HNC/HND, ONC or Final City and
Guilds in electronics subjects and have had
at least three years™ experience preferably in
maintenance work

Salary £3,776 - £4,708 p.a. (including all
allowances and according 1o experience).
Application form from Personnel
Department, Royal Free Hospital. 21 Pond
Street, London, NW3 2PN. Telephone:
01-794 0431 Quote Ref. 1498.

ELECTRONIC
ENGINEER

To design equipment for use of the |
physically handicapped. Knowledge/
interest in digital systems, commu
ications, computers, microporcessors
preferred. interesting range of work
with small Company in pleasant
location.

GRANGE ELECTRONICS LTDL
Stone Lane, Wimborne
Dorset 7629

CAPITAL APPTS.
FREE LISTS

101 Design/Development
and Test Jobs.
Permanent and Contract

To £6,000

30 Windmill St.

637 5551

TELEVISION BROADCAST Engin-
eers and Operators. The Rank
Video Centre is a major television
facilities company providing a wide
range of services to broadcasters,
advertisers and industry. The Video
Centre has vacancies for gperational
engineers to work in Central Londen
on advanced technology broadcast
equipment. Applicants should have
broadcast engineering experience in
quadruplex videotape recording and
telecine. A working knowledge of
Ampex AVRI's, RCA TR70C's and
CMX time code editing systems
would be an advantage. Operational
flair is most important. Salary
range: £4,043 to £5,755 (under re-

view) according to experience.
Please contact: Gary McJannett,
Operations Manager, Rank Video

Centre, 142 Wardour Street, London,
W1V 4BU. Telephone No: 01-734
2235. (7608

VERY EXPERIENCED Electronic
Engineer for electronic keyboard
and amplification service. Salary
rniegotiable. Phone Maurice Plac-
quet 01-749 1 3232. (7614

Test Technicians

Do you ever get that feeling ........?

Then why not earn up to £5,000pa with a company
who can offer bags of opportunity for promotion
and a variety of work ?

Can you test/repair digital equipment-VDU'’s—
MINI's-INTERFACES etc?

Live around London/Home Counties ?
Thenphone or write (no stamp needed) Mike Gernat

- (FREEPOST) LONDON W2 4BR

’l'here only one person
who can get you a good job...
- ...and thats you.

But we've already made the right
contacts.

They’re yours — and we don’t
need to interview or to see you
first.

All you have to do is to complete
our special — highly confidential
- application form.

Then we’ll simply pass on your
particulars to those — and only
those — companies really keen to
meet a man or woman with

your credentials and, aged
between 20 and 45 years.

And they'll approach you direct.
We guarantee to safeguard all
your correspondence and never to
getin touch with any company you
specity — from among our listof
clients.

Like all good ideas — ours is very
simple. It’s simply the best way to
find a new job.

Tryitand see...

Phone us today for

an application form or,

clip the coupon for our
comprehensive and
confidential information
pack.

Lansdowne Appointments
Register, Design House,

Tear out this
confidential coupon

Name
Address

WW19/10

The Mali, London W5 5LS. | 7 1ns (1 YW
Tel: 01-579 2282 (24 hour all: . (-Jk < "‘]“‘4
answering service). influence in high places
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OPPORTUNITIES IN
TELEVISION

We are Link Electronics Limited, a success-
ful, expanding company with room
for individual ability to make itself
felt.

We make a full range of TV studio broadcast
equipment, including colour cameras
for studio and O/B applications.

We need a .Commissioning En-
gineer to work closely with the
buyers of our equipment, assisting
them in their acceptance checks of
our products; training their staff and
visiting them as required to see new
equipment into service.

2 Senior Test Engineer
to undertake work on advanced and
complex TV cameras and associated
equipment, including our new multi-
mode colour camera recently
announced. These appointments are
at a senior level and so direct
experience of similar equipment is a
must.

We offer salary above average, according to
ability and not a rigid grade struc-
ture. Benefits, generous holidays,
free life and health insurance,
pension scheme, staff restaurant,
relocation expenses.

Location a modern factory in a very pleasant
part of Hampshire with no traffic
problems and easy access to London,
the South Coast and many major
towns.

a wide choice. Prices from about
£10k upwards if you want to buy.

Housing

TO
APPLY

either phone Jean Smith at
Andover (0264) 61345 and ask
for an application form or write to
Mic Comber with enough infor-
mation to make a form unneces-

sary.

LINK

Walworth Industnial _Estate,

Andover, pshire, England T  Andover (0264} 61345

ELECTRONICS
K (7597)

Wireless World, November 1977

ELECTRICAL/
ELECTRONIC

ENGINEERS

Design unique computer/
communication systems

This is an opportunity to design, plan and manage
the implementation of a wide range of interesting and
unique computer/communication systems. The
computer systems range from the use of microproces-
sors for specific applications, through mini computers to
large main frame systems employing the whole range of
peripheral devices. The communication systems range
from line communications through the full spectrum of
radio communications including satellite communica-
tions

Most posts are designated project officer/manager,
and involve the interpretation of internal customer
requirements, and the preparation of project studies,
designs and plans which provide technical solutions and
define and cost all resource requirements to implement
the solution

Candidates must have passed, or been exempted
from, examinations Qqualifying them for corporate
membership of IEE or IERE, and have an aggregate of
at least 5 years’ recognised study, professional training
and experience. Project management experience in the
computer/communication field an advantage

Starting salary between £3950 and £5240,
depending on qualifications and experience. Promotion
prospects. Non-contributory pension scheme

For further details and an application form (to be
returned by 10 November 1977) write to Civil Service
Commission, Alencon Link, Basingstoke, Hants RG21
1JB, or telephone Basingstoke (0256) 68551
(answering service operates outside office hours)
Please quote T(C) 85/1

(7637)

The Polytechnic
of North London

T AT
Department of Chemistry

LABORATORY
TECHNICIAN

(Grade 5)

is required in the Spectroscopy Laboratory of the Department either to
operate the Mass Spectrometer or to be actively involved in the electronic
and mechanical maintenance of spectroscopic Instruments.

Experience at fault-finding, repair and maintenance of electronic and
scientific instruments would be a special advantage

Candidates should normally hold HNC, C and G Advanced certificate
and have at least 8 years’ experience inclusive of the training period.

Salary scale: £3216-£3672 (inclusive of London Weighting) plus 5% earnings
supplement (minimum £2.50 per week, maximum £4 per week)

Apply for further details and application form to the Head of the
Department of Chemistry, The Polytechnic of North London, Holloway
Road. London N7 8DB. 7572
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ELECTRONIC
TECHNICIANS

Opportunities for the experienced and some-
times inexperienced in St. Albans and Luton.
Work situations range from fault finding on PCB'’s
and components, to batch product testing of
equipment that utilise very advanced techniques
including microprocessors and the repair/
calibration of all manner and types of test
instruments.

Attractive salaries and, where appropriate,
relocation are offered for the right candidates.
Further information may be obtained in confidence
from John Prodger

Marconi Instruments Limited,

Longacres, St. Albans, Herts.tel: St. Albans, 59292

® & & &

A GEC-MARCONI ELECTRONICS COMPANY

TVTRANSMITTER ENGINEERS

If you would like to work on some of the most
modern TV Transmitters in the worid why not
join Pye TVT Limited, the Broadcast Company of
Philips ?

We are looking for engineers with several years
experience of commissioning or maintenance or
design of VHF or UHF TV Transmitters.

The job is to commission and carry out per-

formance tests on the equipment at our custo-
mers’ sites and will involve extensive travel
overseas.

HNC or equivalent is desirable, but it is more im-
portant that applicants have experience in the
setting up and adjustment of TV Transmitters
and are conversant with up to date TV colour
measurements and techniques.

STUDIO ENGINEER

We also require an Engineer to commission
studio equipment. Several years experience of
commissioning, maintenance or design of TV
broadcast equipment is essential.

Attractive salaries will be paid plus overseas
allowances and expenses where relevant. We

also offer all normal benefits and in approved
cases relocation expenses to this pleasant part of
East Anglia.

Please write or telephone: Dave Barnicoat,
Personnel Officer, Pye TVT Limited, PO Box 41,
Coldhams Lane, Cambridge CB1 3JU.

Telephone : Cambridge (0223) 45115.

7620

Pye TVT Limited

The Broadcast Company of Philips

A member of the Pye of Cambridge Group
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ELECTRONIGS
ENGINEER

Our Research Central Services Unitat Greenford requires an
Electronics Engineer to strengthen the team involved in the
design and development of electronic equipment needed for
experimental work in the Research Group. It is anticipated
that the post will be filled by a graduate or an engineer with
equivalent qualifications and some experience of electronics
design. A knowledge of analogue and digital circuiting is
essential and some experience in computer applications
would be advantageous.

The appointment will be made in our Scientific Officer
grade, the scale for which is £3147 p.a. to £5047 p.a.
(including supplement and London Allowance). The starting
salary will be according to qualifications and experience.

There are pension and bonus schemes and 20 days annual
holiday. Assistance with relocation expenses will be paid
where appropriate

Please write or telephone for an application form to: R E.
Nolan, Personnel Officer (Research), Glaxo Research Lid..
Greenford Road, Greenford, Middlesex. Tel. 01-422 3434,
quoting reference No. ZH179.

(7590)

Wireless World, November 1977

Electronic
Engineers

Decca Radar Limited offer highly interesting
career opportunities for Electronic Engineers
to work in the Environmental Laboratories.
The work includes component and
equipment evaluation and development
together with design of special test
equipment for Marine Radarand
Government Contracts.

Applicants, men or women, with a
knowledge of components and analogue/
digital circuitry and possessing

HNC/HND or equivalent should apply.
General conditions of employment are
cansistent with a large progressive
organisation with benefits which include

a Pension and Life Assurance Scheme.
Please write.or telephone G. A. Betts,
Decca Radar Limited. Davis Road,
Chessington, Surrey. Telephone

01-3975281. J

o~
‘W he Qaeen's Award for
nEccn I'xpurt Achiovemen
to Deeca Lid 1476

(7600)

RADIO
HALLA

We require an experienced

BROADCAST
ENGINEER

who's primary responsibility will be for
maintenance, design and construction of
equipment, but will also be involved with
outside broadcasts.

If you are qualified to at least HNC level, send a
written application, with brief details of
experience to:

Derrick Connolly
Chief Engineer
RADIO HALLAM
PO Box 194, Sheffield S1 1GP

MANAGEMENT
TRAINEE

A young technically orientated self-starter is required to train
for management in Fields, based initiatly with our Aircraft
Instrument and Ancillaries Division at Croydon.

The successful candidate is likely to be in his early to
mid-twenties with a basic Engineering knowledge, probably
gained in an indentured apprenticeship. A year or two's
experience in purchasing or production management in the
Engineering Industry would be a distinct advantage

Prospects are excellent and the starting salary is negotiable in
the region of £2,650.00

@L fields
| Hunting |

Please apply for application form t0:

The Company Personnel Manager
FIELD AVIATION LIMITED
Heathrow Airport - London, Hounslow, Middx. TW6 3AE
Tel: 01-759 2141, ext. 56

7610

RADIO ENGINEER/TECHNICIA“
FOR THE CARIBBEAN

Needed to work as technical adviser to the Radio Schools in
Haiti, a non-governmental literacy development programme
Responsibility for the training of local counterparts

A British Volunteer Programme Post: Volunteer terms of service
include free accommodation, living and other allowances,
return air travel, language and orientation courses.

Write with details of curriculum
vitae to. CIIR Overseas Volun-

OVERSEAS tt:)enrs;m1 Cambridge Te;;;aece,
b VOLUNTEERSL don NW1 4JL. 7596 o
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HI-FI - IS IT
YOUR SUBJECT?

We are looking for someone
young (up to 30). literate and
interested enough in Hi-Fi to
want to join the technical staff of
our Hi-Fi Magazines. A know-
ledge of models and the market is
essential in this post which might
suit someone either in the trade
.or with a technical background.
Salary range commences at
£3.500.

Apply to Sharon Giles, Hay-
market Publishing Ltd., Re-
gent House, 54-62 Regent
Street, London W.1.

(7593)

TELEVISION
BENCH ENGINEER

R & L Services (London) Ltd.
require a Television Bench
Engineer with experience of
working on all makes of sets
including English, Japanese,
continental, etc., to work in the
west 10 area. Salary negotiable.
Telephone:

696 4781 or 960 4239
(7651)

AVIONICS ENGINEER

Licensed 12.1 12.2 12.3 required to
help organise and run repair work-
shop at Dublin Airport.

Salary negotiable in the £4,000 -
£6.000 range.

Apply to.
MR. P. CAHILL

INSTALLATION

AND
SERVICE ENGINEERS

The opportunity to travel the world and be well paid for it is just part of the
big package we are offering to Electronic Installation and Service Engineers.

Ideally, you will be qualified to degree or H.N.C. standard, have had four
or more years’ experience as a service engineer, preferably working with
Capital/Industrial Electronic equipment. A knowledge of digital techniques
is preferable and experience of photo-typesetters, colour scanners and/or
mini-computers would be highly beneficial. In addition you will be prepared
to spend up to 75% of your time travelling the world at our expense.

Successful applicants, either men or women, will be rewarded with a secure
and prosperous career, offering complete involvement in our international
operation throughout the world. Our approach to salaries, fringe benefits,
and generous allowances is progressive and flexible, so if you match our
requirements let us see if we can match yours.

Please telephone or write for an application form, to:

IONA NATIONAL AIRWAYS LTD.
CLOGHRAN

CO.DUBLIN Mrs. L. Geers, Personnel Officer,

Tetephane: Dublin 378323, 16) CROSFIELD ELECTRONICS LIMITED,
CAPITAL
APPOINTMENTS LTD.

766 HOLLOWAY ROAD,
LONDON N19 3JG, ENGLAND
FREE JOBS LIST
for

Telephone: 01-272 7766
A member of the De La Rue Group of Companies. (7591)

FIELD SERVICE ENGINEERS
BASIC SALARIES TO
£5,000 + CAR

{7640)

30 Windmill Streed, London, W1

01-637 5551

Depot Engineers

Due to continually expanding commitments, we need to increase
our shore based engineering staff at our Service Depots in Tilbury
and Glasgow
The work is concerned with installation and service of our world
famous communication equipment on board commercial vessels of
all types
In some instances opportunities may exist for overseas travel
The ideal man or woman will have served as a Radio or
RADIO - TELEPHONE ENGINEERS - Electronics Officer at sea and will have three or more years sea
Experienced in  V.H.F. mobile service.
equipment, Top salaries for top g . o .
ability. Weé are a young, progres. A company vehicle is provided for business and personal use.
ahg Tantent oo ny e busiest, If you are interested and would like to know more please write or
telephone (reverse charges) to:—
Jonathan Smith, International Marine Radio Co., Ltd.,

phone firm in London. Ring Lon-
Peall Road, Croydon, CR9 3AX. @m

FIELD & BENCH
ENGINEER

required for work on radio
telephone equipment

5734541 .o

ask for Mike Rawlings or Bill
Clarke, (7356

don Communications on 01-328 5344
RECORDING STUDIO NEEDS ex. Telephone 01-684 9771

perienced maintenance engineer,
Must be conversant with radio pro-
duction techniques and equipment
as well as all aspects of installa-
tion work. £4,250 + bonuses. Tele-
phone Mike Farrell, day 01-137
6422, night 01-385 7451, (7630

www americanradiohistorv com
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é‘ollege of Higher Education
TOPS Course

Train as an Electronic
Technician Engineer

H@@%

_ The Chelmer Institute of Higher Education (Chelmsford), in
conjunction with the Training Opportunities Scheme (TOPS), 1s
running a 12 month full time course starting in January 1978,
leading to the Higher National Certificate in Electrical and
Electronic Engineering.

WOULD IT SUIT YOU?

The course is based on an electronic systems approach with
particular emphasis on electronic duties and signal generation,
transmission, processing and display. It is intended to cover the
knowledge ang practical abilities for employment as an electronic
technician engineer in a wide variety of functions such as
development, diognostic testing, commissioning or installation of
electronic equipment and systems.

ARE YOU SUITABLE?

You must have been away from full time education for a total
of three years and should be ideally aged 25 years or over. You
should have had experience in electrical or electronic engineering in
industry or the Services, but should be unemployed or willing to
give up your job to take the course. You must have at least an
appropriate ONC, OND or City & Guilds technician certificate.

EARN AS YOU LEARN

Tuition is free and a weekly TOPS tax free allowance will be
paid whilst in training, enough to keep you at a reasonable standard
of living.

FURTHER INFORMATION
If you are interested write to or telephone:
Mr. John Powell, Training Services Agency,
District Office, 93 Southchurch Road, Southend-on-Sea,
Essex SS1 2NX Tel: Southend (0702) 613134.

| Services Commussion
WG ' Training
VIS @ !
Uik o) Services Agency

(7573)

[ | Manpower HO'

ARTICLES FOR SALE

ELECTRONICS TECHNICIAN (Grade | NEW PVC covered wire for sale | WE INVITE ENQUIRIES from any-
5) required  in Department of | E.G. 14/0076 £1.00 100 yds. SAE | Where 1o the world, We have in

Psychology, University of Reading. | lists Cutts, 20 Waltham Crescent | Stock several million carbon resis-
Fina] C.G. Electronic Servicing or NuneactonSCVIO 9JG. m (7585 | tors 3 1, 3. and 1 watt, i million
equivalent qualification desirable. wire wound resistors 5 and 10 watt
Salary in scale £2,889-£3.367 p.a. — 1 million capacitors — 1 million
(under review). Apply with full STC MODEL 4601 PAX UNIT plus electrolytic condensers -— { million
details and names of 2 referees, 19 Handsets for sale as seen. In- transistors and diodes, thousands
quoting Ref. T.'W. 46A, to Assistant spection by appointment ring of potentiometers, and hosts of
Bursar (Personnel). University of [ Launceston 2151 Offers in a seal- other components. Write, phone or
Reading. Whiteknights, Reading, ed envelope endorsed ''PAX Equip- call at our warehouse. — Broad-
Berks, RG6 ZAH. (7581 | ment’’ 1o the Director of Admini fields and Mayco Disposals Litd.,

(7633

Wwww americanradiohistorv com

stration. S.W.W.A., 3-5 DBRarnfield 21 Lodge Lane, North Finchley
Road. Exeter by 31 December 1977 London. N.12. 01-445 0749, 445 2713.

(5907)
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ARTICLES FOR SALE

COLOUR, UHF AND TV SPARES.
TELETEXT 77 IN COLOUR. MANOR
SUPPLIES ‘* EASY TO ASSEMBLE "
KIT. Including TEXAS Decoder.
Aerial Input, completely external
unit, no further connections to set.
Full facilities, mixed TV pro-
gramme and Teletext, Newsflash.
Update, and many special features
not found in other units. Demon-
stration model in operation at 172
write for further information,
NEW COMBINED COLOUR BAR
GENERATOR PLUS CROSS HATCH
KIT (Mkd) UHF Aerial input type.
Eight vertical colour bars plus R-Y,
B-Y. Luminance combinations, Grey
scale etc. Push button controls,
Battery operated. £35°, Case £2.40°,
Battery Holders 78p*, p/p £1.
CROSS HATCH KIT, UHF Aerial
input type, also gives peak white
and black levels, Battery operated,
£11* p/p 45p. Add-on Grey Scale
kit £2.90* p/p 35p. Add-on Colour
Bar Kit (Mk 3) £25°, Cases £1.40°
p/p 95p. Cross Hatch Unit, com-
plete and tested in De Luxe case
£18.00* p/p £1.

‘“Wireless World " TV Tuner and
FM Tuner Projects by D C. Read.
Kits of parts available. CRT test
and reactivator kit for colour and
mono £18.80° p/p £1.20. UHF Signal
Strength Meter kit £18* p/p 90p.
625 TV IF Unit for Hi-fi amps or
tape recording £6.80 p/p 70p. Decca
Colour TV Thyristor Power Supply
Unit, incl. H.T., L.T., etc. Incl. cir-
cuits £3.80 p/p £120 Bush CTV 25
Power Supply Unit incl H.T., L.T..
etc. £3.20 p/p £1.20. Bush CTV 25
Convergence Panel plus yoke, blue
lateral £3.60 p/p 9Up. Philips Single
Standard Convergence Units com-
plete, incl. 16 controls £3.75 p/p
85p. Colour Scan Coils, Mullard or
Plessey, £6 p/p 90p. Mullard AT
1023/05 Converg. Yoke £2.50 p/p
75p. Mullard or Plessey Blue Later-
als 75p p/p 35p. BRC 3000 type
Scan Coils £f2 p/p 90p. Bush CTV
25 Scan Coils £2.50 p/p 90p Delay:
Lines: DL20 £3.50, DL40 £1.50,
DL1E, DL1 85p p/p 45p. Lum. de-
lay lines 50p p/p 40p. G8 Tripler
£6. BRC 300 Tripler £6.60 p/p 75p.
Others available. Philips G8 De-
coder part-complete £2.50 p/p 75p.
GEC 2040 Ex-Rental Panels, De-
coder £5.00. Time Base £5.00. p/p
90p. VARICAP TUNERS, UHF: ELC
1043 £4.50, ELC 1043/05 £5.50, VHF:
ELC 1042 £4.80, Philips VHF £3.80.
Salvaged UHF & VHF Varicaps
£1.50 p/p 35p. SPECIAL OFFERS:
6 Psn Varicap Control Unit £1, 7
Psn De Luxe Control Unit £2.50,
p/p 35p. UHF Transd. Tuners incl.
slow motion drive £3.80. 4 Psn and
6 Psn. Push button transd. £4.20
p/p 95p Helical Pots 100K, 4 for
£1.20 p/p 30p. Thorn 850 Dual Std.
Time Base panelg 50p. Philips 625
IF panel incl. cct. 50p p/p 79p.
VHF Turret Tuners AT 7650 for KB
Featherlight. Philips 19TG170. GEC
2010 etc. £2.50. Fireball Tuners,
Ferguson. HMV, Marconi 80p. p/p
all tunerg 80p. Mullard Mono Scan
Coils for Philips, Stella, Pye. Ekco,
Ferranti, Invicta £2.00 p/p_B85p.
Large selection LOPTs, FOPTs
available for most popular makes.
MANOR SUPPLIES. 172 WEST END
LANE, LONDON, N.W.6. Shop
Premises. Callers welcome. Thou-
sands of additional items available
not normally advertised. (Nos 28,
159 Buses or West Hampstead-
Bakerloo Line and British RaiD.
Maij Order: 64 Golders Manor
Drive. London. N.W.11. Tel: 01-
794 8751 V.AT. Please ADD 1237
TO ALL PRICES (EXCEPT WHERE
MARKED* V.AT 8%) (60

60KHz MSF Rugby Receiver. BCD
TIME OF DAY OUTPUT. High per-
formance, phase locked loop radio
recewver. 5V  operation with

second LED indication. Kit com-
plete with tuned ferrite rod aerial
£14.08 (including postuge and
VAT). Assemnbled circuit and cased-
up version also available. Send
for details, Toolex  Sherborne
(4359), Dorset. (21

ELECTRONIC INSTRUMENTATION.
If you are interested in the buying
or selling of good quality wused
Electronic Test lnstruments, ring
Reading 51074, Martin Associates
and converse with our Sheila
Hatch who will deal promptly
with your enquiry. (6578


www.americanradiohistory.com

Wireless World, November 1977 147

; i SITUATIONS VACAN TICLES FOR SALE
EXCLUSIVE OFFER
HIGHEST QUALITY 19
RACK MOUNTING CABINETS
Over 60 types available from 12" ta 30° high
Also twins, triples & consoles Below are only a few
types. Please send for full list
= PR;' :‘(') w.g:]n“ Du{p:l!h” Price
1o . £20.00
€45.00
— st 7125 26 £50.00
PT 7220 21 £2000
, BB i &2
L()()k For‘h'ard ‘A'Ith uS to an Racal cabinets for RA-17/117 £30.00
H AUDIO AND INSTRUMENTATION-
iImprovea teilephone networ TAPE RECORDER-REPRODUCERS
* Plessey 1D33 Digital Units. 7 track %~
* Plessey M5500 Digi!aleléni( 7 lrac.:(s '
. . . o o o . Al FR-1100, 6 51 s. stereo
The Electronic Switching Products Division of STC is 2 Amirnm,&ﬁsmww
o . . . . . . » DR.I. RMI, 4 s s, 4 tracl
developing the sophisticated electronic switching equipment B AT e
0 8 2n0 EMI R301G. 2 speeds, 2 t P
of the 1990’s. We need people who can help us in exploiting S e R T
M 2 2 . * Mincom CMP-100, 6 speeds, 7 tracks '4. ¥
Up-tO—the~mante teChnO|Ogy Wlth aview tO COnt]nua“y ‘» Leevers Rich DA-2P. 2 speeds. 2 tracks Is
- . o . N ‘% Leevers Rich Console 2 track %", 2 speeds
improving a vital public service. Prices of above £70 to £500
Also Transport Decks only available
You will liaise with design engineers to establish detailed We Tave 3 large quaniity of it and preces” we
a o . . . . cannot list — please send us your requirements, we
information for the production of all kinds of technical literature. can probably heip — all enquiries answered.
Involvement covers initial authorship through editing and Agmes e el
20 R a . 7 a professional MOD quality
composition to the production and distribution of material. + Rhode & Schwarz ESM Tunable VHF Receivers
30/180 M/cs £285.00
. BT : . . Rhode & Sch HFH Field S h HF L
The job will interest Technical Authors with a background in Rerais e HFR Field Steneh HE ot
' . o o 020 o o Py +* Rhode & Schwarz SKTU Noise Generator O M. cs
electronics engineering or qualified engineers with a literary Ry .=
talent. If you want to be in on something worthwhile, we look + BaR 2100 Erecironic Malt meren > Easig
forwa rd tO meetlng you ;IEddyslone 770/VHF Receivers Tuneable 150/500
. ) £120.00
* ;Ise]17gh & Chester Multi-purpose Trolleys with Jacks
o . . 19°x £16.00
For further information, telephone Mike Batsch on * Racal RA-172 Receivers es25.00
N + IBM electric Typewriters £70.00
01 _235 7030 Ext 233 Or Wnte to + Rhode & Schwarz fibreglass HA Diversity Dlpzola
. 120.00
. . . . ... * | on pump power supply £44.00
Mike Randall, Electronic Switching Products Division, Y fison
. » SE5/2A CRT: £16.00
Standard Telephones and Cables Ltd., Oakleigh Road South, 3 AZPZOVN S/ CRTS 1800
" pl% / 50.
New Southgate, London N11 1HB S e
o . + Grainger HF Log Aperiodic Aerial P.UR.
+ Metal Operators Tables 30" x 36" x 30 £24.00
- . * Davian Logic Testers £20.00
Standard Telephones and Cables L d L Gt Srom e
s Iml e + Data Efficiency Respooiers 240v £28.00
o T
* A C g, Gen. .
A B”t'sh Compa ﬂy Of ITI * OlsrcrirI‘IE;)scopes%}en.';‘yurpose 3"’ £35.00
* Airmec 702 Sig. Gen. 30/300KCS £35.00
7575 * R-216 Power Supply Units £15.00
( ) * Oscilloscope Trolleys from £12.00
+« [ B.M. Video Display Units 4 col £48.00
* Venner 5336 Counters £40.00
* Autophon VIiF Receivers 20/120mes £140.00
+ Solartron CD 524 Oscilloscopes £90.00
+* Marconi TF233! Distortion Meters £160.00
* AVO VT Voitmeters CT-471A £75.00
* Racal MAI97B Pre-Setectors £65.00
* Marconi TF-888 Receiver Testers £60.00
* Collins 300 wait 2/18 mes. Transmitters £1000.00
* Collins KWT6 SSB 500w Transceivers £€1250.00
* Collins KWT6 200 m/w AM Transceivers £750.00
#* STC Rx5 2/25 mcs Receivers Diversity £140.00
* Rack Mounting Operator Tables £10.00
* G Katee 564 Flutter Meters £75.00
— —_— enae # Hewlett Packard 618B Sig Gen. 3.8/7.2 GHz £120.00
Over half a million 4 Rohn 951t masts latice 12 sides . PUR.
VALVES RADIO — T.V -Industrial- F > 150 Lattie Mo sotionatt 2~ s Goe
Transmiiting. We dispaich valves potentiometers o 1300 Tatice Mase 13 waen "0 FOR.
::(f) ;\(I)I tpa;jtrs :rf tge worl\ld2 hﬁorelurn Volume controls :3{5’93;'([\5;)'T(})z\;fr;rsse"-suppomng &7
st s€a malil. 2,700 types - €2 jaiiota
in stock, 1930 to 1976. ()bsgll%!e w|rewounds’ pre-sets » Elitot Recording M ?Mners . £75.00
lypes a specialily. List 20p. Quota- convergence, etc W Zf:;ﬁi?;";:ﬂ“dﬂ,ﬁ(lﬂ;:2,":,5;,55'20 sides ., 1£400.00
tion S.A.E. Open 1o callers Monday g " * Polarad Microwave power meters £55.00
to Saturday 9.30 to 5.00. Closed * Rohde & Schwarz SBR sig gen. 1.6/2.4 gmc  £470.00
Wednesday 1.00. We wish to pur- £2,500 the lot * Large Acrial Tuming Unis P.UR.
chase all types of new and boxed * 45 feet Uniradio 4 Co-ax 50 ohms £2.00
valves. Cox Radio (Sussex) Ltd., 021-327 2339 46 8 %I;on;‘}sr({"r:.s:ﬂo?::)fﬁfrg:e?n T onms ucg.'gg
iDnegl:n V‘/Svgésg;]e l;)ag;{;ie, SEI?fIt Wi-vr;;,er- * Quality Weather Vanes 8 contacts (unused)  £25.00
; 7 g . st Racal MA-175 [.S.B. Modul ) £45.00
[rwvate enquines. send 13p m stamps for brochure | Wiitering 2023 (STD Code 024366) . + Imslide Cabinet Shelf Shders 01" €200
(5392 MAGNETIC MICROPHONE * Tally 5/8 Track Tape Readers 60 cps £48.00
THE O_UARTZ cRYsTAL co lTD SPEAKERS * Tally 5/8 Track Tape Readers Track Spooling £65.00
QC.C. WORKS, WELLINGTON CRESCENT &7 imorte, domt for a1 sound spesng and * Cawkell FU 4 Band Pass Filter Testers £60.00
e - SURREY SSH20331 8 2958 CABLE 72 way G.P.O. type f1/ IEOg ELEIERNGE, Yy @epad U6 a5 do We have a quantity of Power Transformers 250
N
metre. Inverters 9v/8Kv new £10. ;:‘;:sl " dia ' geep watts (0 15KVA at voltages up to 40KV, Best
EIEOU '51‘-_30Vleat 10A V&I protection 40p ea. + 10p PRP quality at low prices. Lists available
. insley vernierpot 4363D 6 for £2.20 + 20p P&P
P.O.A Tinsley standard LIH 4190C 1200 £4.50. P8P iree Racal RA-63
P.O.A. Polaroid CRO camera CRY S AE for st Many other nems. Trade enquinies : R:ﬁ;‘lR:'uffsw‘f‘gz?“\f’e';;:“"ww g;gg
TRANSISTORS CAPACITOR fv“i(t"h I\/tlgsrtco?:]dl'lrggigc £”% B"ﬁe;‘éé N B, SUPPLIES, 141 Shatmetard Steet * R?ﬁz;"i’(A 298 L.S.B. Transistorised Converler:lmm
BC132  10p  (Mied Dislectric 150p. aprangpctoms U0 I At Ni. CANTERBURY, Kent CT4 mz(mgz) Y
B0 D e owtaL ™| | formed leads 20p. BC184B/212B 8p. : T 06 ) e & i o
e B BFI94/5 7p. MD7001 50p. “Bridges professional Cathode Ray Tubes avaniable. List on
BC351  11p  1Megonm 025w 12p | | W04 290 IKV at 24 ﬁgoszA'sog' ENAMELLED COPPER WIRE e
gy 2o WA Edge melers 0-200uA £5. Cabinets swg b reel  4ib reel PLEASE ADD CARRIAGE AND
BRIDGE P 0 5 OHM 1o 27K 19 by 24 inch £25. Varley relays 1010 19 £2.95 £1.60 V.AT.
15805 Radial Lead 5w sp | | 220chms 2pco  12v  80p. ~ 3P4Way 201029 £3.15 £1.80
(1A750V)16p  Axial lead 10 15 & 20W f | [OUSW encapsulated 50p. Oxley 30w34  £3.45 £1.90 P. H AR R1 S
oone 8™ 6p, 70, 8p | | PTFE sockets grey 503156 £4/100. 351040 £3.65 £2.10
15940 3p  Min Order £5 . Cinch 7W terblk 40p. Nixie tubes Ail the above prices are inclusive of postage ORGANFO RD—
ITT 5870ST 35p. Min order £2. Vat and packing in UK DO
HEWITTS 'lngILUderd (postage extra)., Mr Q' COPPER SUPPLIES RSET
B awfo f
9 St. Peter's Street | |575i" Cimberiey Sursey 3z | | 102 Porrswood Rosd, Withingron. oo een
. : a Manchester 20 BOURNEMOUTH (0202) 765057 %
Syston, Leices. 7634 Telephone 061446 8763 |00

wwWwW americanradiohistorv com
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SITUATIONS VACANT ARTICLES FOR SALE

VHF TEST SET RF O/P 20 to

[ 4 [ [ 4
88Mc/s in 4 bands, approx 10 Mill/
V o/p C.W. or pulse mod at 30Kc
unit also as int noise generator
with 50Ma meter. 2 Mc/s int cali-

brator. These units have int P.U.
but thig is not suitable for 50c/s

[
(req 250v HT & 6.3v) supplied in
case with charts, copy of circ &
notes £10.80. PANEL METERS all
new American surplus. 100Ua scale
0 to 100 2in dia £3. 1 Ma scale
.special marked yell., green, yell.
2in dia £1.30. 200Ua scale special
marked red, green, red 2%in dia
£1.70. 500-0-500Ua scale special
marked ‘ead & lag 14in dia £1.

( Radio and Television Transmission Equipwment)

If you are self-motivating and have an enquiring mind - keen to get

to the root of a problem, you may be just the person we are looking ATTEN X band variable approx
for 40Db WG.16 new £4.50. FREQ
‘. ) ) i ) i METERS vib reed type for 60c/s
This job involves progressing and validating proposed {‘;‘:‘é ﬁxgl‘{;\%&’f u;reEsziEs Aargﬁfi‘é’;:
modifications, including considering design problems and 1-177 valve testers £5.40. CABLE
edesigning circuits as necessary. As well as being a practical miniature 25 way new 10 mts for
r d;sngnm}g} ircu _ aéy i & a practu £3. CRYSTAL OVENS 6/12v take
engineer, the person appointed must be able to communicate two Hcl8 type new £1. DIODES 200
effectively, particularly in relation to drafting modification }P;II_:VAT]ISSROS Lmps hew 243 for £8.
instructions which are important to the overall efficiency of our i e L B e o ]
service. for film drying new £1.50. SOLID
i . STATE POWER SWT opto coupled
Applicants (male or female) should be qualified to HNC or control votls 5 to 15 DC will handle
equivalent level in Electrical ‘Electronic Engineering and have a z?r?)‘(] 2§(a5y 8 ggurlmij atr:)nplsig(t)lrt1 E:?tts
sound knowledge of transmitting equipment. A current driving £2.40. FILTER UNITS for TV set
licence is essential as there is a requirement to travel to our sites ol O BIG [ERG, G (ot
throughout the United Kingdom. for £1.40. BATTERIES Sealed lead
. . q . acid type 6v by Dryfit 1.8 A/Hr

Salary will be within the range £426§-£510§(m_c1usnvc of size 2§ x 2 x 2in £5.40 & 2.6 A/Hr
supplement). Relocation expenses will be paid, if appropriate. size 54 x 1} x 2}in £6.50 both new

rechargeable. COAX LEADS all 1.5
Mts 50 ohm BNC to BNC, UHF to

lTJHF l& BNC 1\}0 UHF all £2.60 ea.
DN SN est leads BNC or UHF to crocs
. INDEPENDENT £1.60 ea. all new. RADIO STATION
y BROADCASTING EIT% for use with A510 contains,

e e andset, head & mike set, min
AUTHORITY morse key. two 8ft whip ae, base

tuning unit for whip. 135ft long
wire ae, two 68ft long wires to
form dipole, twin feeder, counter-

Please write or telephone for an Application Form poise ea etc incase £13. INFRA

quoting Ref. No. WW/50CC to Glynis Powell, Personnel Officer, RED T.S. used for testing Infra
Independent Broadcasting Authority, Crawley Court, ’Siﬁ’_ ggsvgét%t cf2l=i{svc§malgr; "inra
Winchester, Hants. SO21 2QA. Telephone No. Winchester 822270. red light source, 100Ua meter, etc
in carrying case., £15. AERIAL

7621 SYSTEMS for use on 183.6Mc/s 8

element approx 11ft new £21.60.
TRANS pria 230v sec 1125-0-1125v
%t sdssM_ahnew £10.80. AERIALS X
and with 18in dinh w.g. ass inc

ARTII_:LES FOR S.ﬁE feed. rot joints etc wg 16 also 4

drive motors 115v 400c/s etc few

YTy in cases at £25 ea or £10 to £15
SOWTER TRANSFORMERS ea for callers. Goods ex equip un-
FOR SOUND RECORDING AND less stated new prices inc carr &
We are s%i:l“e?snl‘;cr;:r?yEv%‘l‘:-lrnngva'ww{ompames VAT. SAE for list 18 or enqu“'y‘
studios and broadcasung authonties and were A. H. SUPPLIES. 122 HANDSWORTH
A established n 1941 Early delivenes Competitive RD., SHEFFIELD S9 4AE. Ph 444278
prices lLarge or small quanuties Lel us quote (0742).

- SOWTER TYPE 3678
A recent release
MULTITAP MICROPHONE TRANSFORMER
Prmary windings for 600 ohm 200 ohm and 60 f \
ohm with Secondary loadings trom 2K ohm 10 10 K L) . .
- ohm Frequency response plus/minus 2dB 20 Hz
to 25 KHz Conmiained in well tinished Mumetal bux l l]c a l r
Qr 33mm diameter by 22mm high with colour coded . O
DELIVERY (smail

and leads low distoruon

quantines) EX-STOCK HIGHLY COMPETITIVE Electronic Stockhoiders

Equipment R

Transformer Manufacturers and Designers We pu rchase all Iypes Of
/269 h

7 Dedham Place, Fore Street

Decca Radar Limited have immediate vacancies tpswich IP4 1JP. Tel. 0473 52794 Mechanical and Electronic
for Standards Engineers to be responsible for the Equipment and Surplus stocks.
Company measurement standards, for developing [ k (760y
calibration techniques and procedures and for FILM TRI‘!MMER mc/l}nscn%ns/.
| 7PF to 8PF. Price 1.50, 1000
advn;mg on the purchase of test equipment 10, CElectronie Mailorder Ltd.,
Applicants, men orwomen, should be educated Ramsbottom, Bury. Lancs. (7586
to Degree or H.N.D. standard and possess EXPONENTIAL HORN LOADING
i i isfi Most WW readers will know of the superb realism

several years previous expenencg in this field MICROWAVE dcm transceiver, AF talad by harn loding th moing col odapeakar.
A knowledge of Government calibration in, IF out, including horn antenna. Circular-section horns  are dmmu;l 1o coastruct

. . Ba accurately — ask anyone who't fried itt Bul we now
requirements would be an advantage SAE details. GSAPX. Salewheel make a mid-range fibregtass horn that iz eazy to use.

House, Ribchester, Preston, Liigscsss Buitd this unusual featurs into your cabinel and hear the

These appointments offer highly interesting

it I i 1 ditference! Send SAE for data sheet to: James Ceoper
careeropportun.mes and benefits which include - E cs] L. 120 Castte Lane, Soiuft, W.
a Pension and Life Assurance Scheme and ANCE: Signal Gene Midlands. N
i LAB CLEARAN : Signa renera- (756
generalcondmons of employment consistent the Gridges: Waveform. transistor
with alarge progressive organisation analvsers; calibrators; slandatrds:
i millivoltmeters: dynamometers:
llces w.me_orteleph(?ne G, Q. Betts, Decca KW meters: oscilloscopes: record- | 4 % % % % % % % % % % % % %
Radar Limited, Davis Road. Chessington, ers: Thermal, sweep, low distor-} o lit *
tion. true RMS. audio. RF devégs- x ngcmow%(v)ofng%g(seumToas ol
i . -376236. (7
—— tion. Tel. 040-376236 7 N e *
@ The Queen's Award lor . — | ¥ g Operatng Range 55 Cto +85 C
Export Achievement TAPE RECORDER'S remarkable op- | % ®Full Wanantyfor § vears (£9 30 %
to Decca Lid 1976 (7699) portunity to obtain a ' Ferro- x $19 95 to »*
graph " in near mint condition. A X SOLID STATE DEVELOPMENT *
few series G.100 IV, V. VI. stereo COMPANY
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recorders. SAE for details A. E. x Mississauga Ontano *
Wright, ** Sunningdale ”’ Broad- CANADA L5J 3X9 7625
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SITUATIONS VACANT,

H.F Radio Communications
Assistant To

Head Of Product Liaison

Racal Communications Systems Limited,
leaders in professional communications systems
are seeking an Assistant to the Head of Product
Liaison. The person appointed will :

—help to prepare equipment design
specificationsto C.C.1.R. or similar standards

— liaise with engineering staff on technical
aspects of equipment applications ;

—assistgenerally In commercial activities related
to marketing and development of H.F
communications equipment and systems,

Applicants, men or women, should have
operational, installation or planning experience in
telecommunications with emphasis on radio
systems; they should be capable also of
contributing to the administrative activities of the
department, including writing notes of meetings,

An attractive salary is offered and the benefits
are those of a large, forward-looking Company,

Please write with brief details of age and
experienceto |

Personnel Manager,

Racal Communications Systems Limited,
Western Road,

Bracknell, Berkshire

Telephone Bracknell 3244

ortelephone for an application form,

[/ /][] RIAIC/AIL]

The Flectronics Group

CHELSEA COLLEGE
University of London
Physiology Department
Basic Medical Sciences Group

Applications are invited from candidates with appropriate qualifications and
experience for the following posts

TECHNICIAN — GRADE 6: This is a senior position and we are looking for
someone who can play an important part in the development and maintenance of
electrophysiological instrumentation. The successful candidate should therefore
have a sound knowledge of practicai electronics and an interest in its application
to Physiology with 9-10 years™ experience.

TECHNICIAN — GRADE 3: To take part in the teaching and research work of
the Department Applicants should have a basic understanding of electronics
ganed through 3.5 years’ experience and (preferably) some experience of
physiological techniques.

Inclusive of London
Allowance
Supplement

Salary Scales — Grade 6 £3802 - £4435 p.a
— Grade 3£2930-£3276p a

Application forms are obtainable from: The Personnel Officer, Chelsea
College, Frieze Green House, Chelsea Manor Street, London SW3 3Tw,
to be returned by 3rd November, 1977. (7653)
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Classified |

ARTICLES FOR SALE

LOW COST TRANSFORMERS (ANl Primaries 240 volt)
Type No. Secondary volts Amp Price P&P
AT 1 6-0-6 100 ma 96 25
AT 2 6.0-6 500 ma 1-60 35
AT 3 606 1 amp 1-96 40
AT 4 6.0-6 1 5amp 2-38 50
AT 5 9-0-9 75 ma 96 25
AT B 9.0-9 500 ma 1-60 35
AT 7 0-9 0.9 500 ma + 500 ma 199 30
AT 8 0-8-9 0.8-9 500 ma + 500 ma 240 65
AT 9 9.0-9 2 amp 310 70
AT 10 12012 50 ma 1-08 25
AT 11 12-0-12 100 ma 1-10 30
AT 12 0-12,6:12 500 ms 500 ma 230 70
AT 13 9.0-9 1amp 1-96 65
AT 14 12-0-12 1 amp 2.1 70
AT 15 15.0-15 1 amp 235 80
AT 16 20-0-20 1 amp 244 80
AT 17 24.0-24 t amp 248 80
AT 18 30-0-30 1 amp 286 80
AT 19 0-3-4-6-8-9-12-15 18-20-24-30 1 amp 3-20 80
AT 20 0-12.15-20-24-3 1 amp 2-98 80
AT 21 0-4-8-10-15.17.19.25.31-33-40-50 | 1amp 3.95 80
AT 22 0-19.25-33-40- t amp 345 80
AT 23 0-24-30-40-48-60 tamp 3-60 80
AT 24 0-6-9-12-18-20-24-30-36-40-48-60 | 1amp 3-85 80
AT 26 0-3-4.6-8-9-12-15.18-20-24-30 2amp 4-65 80
AT 26 0-12-15-20-24-30 2amp 415 80
AT 27 0-4-8.10-16-17-19-25.31.33-40-50 | 2amp 8-10 01-00
AT 28 0-19-25-33-40-50 2amp 5-90 1-00
AT 29 0-6-9-12-18-20-24-30-40-48-60 2amp 8-80 1.00
X ALL PRICES INCLUDE V.A.T.
Orders to:
AIR LINK TRANSFORMERS FASY RETUAN SERVICE
1 CLARENDON HOUSE, HIGH STREET Largest discounts available to trade and sxgort orders
NEWMARKET, SUFFOLK 4632 for

OLIVETTI P652 minicomputer with
Editor ST typewriter and M.L.U.
External memory capacity 33K.
Manufacturers price over £5000,
offers over £2000 required, 20
months old, little used. Tel Jones
Newtown 0686 26534. (7606

TIRRO ELECTRONICS the mail
order division of Ritro Electronics
UK offer a wide range of compon-
ents for the amateur enthusiast.
Large SAE or 20p brings list, —
Grenfell Place, Maidenhead, Berks,
SL6é 1HL. (7517

TELEPHONE ANSWERING Machines
for Sale. New £120. Answers and
Records. Plus 2-way Conversations
and Dictation. Free Accessories and
uaranteed 1 year. Callsaver, —
.R.V. Electronics Ltd., 01-249 0416,
01-580 1800. 30 Goodge Street, Lon-
don, W.1, (7096

200,000 MULLARD C280 & 281 cap-
acitors for sale, values from Oluf
to above Inf, 250V/W. Price per
mixed pack 100/£1.50, 500/£7.00
P&P 30p (export 50p). Electronic
Mailorder Ltd, Ramsbottom, Bury,
Lancs, (7512

100 WATT guitar/pa/music ampli-
fier, superb treble bass, overdrive,
slimline, solid state, 12 months
guarantee  unbeatable offer at £39;
money returned if not absolutely
delighted within 7 days, send
cheque or PO to Williamson Am-
plification, 62 Thorncliffe Avenue,
Dukinfield, Cheshire. (7541

VHF MONITOR RECEIVERS, air,
marine or business radio bands,
all crystal controlled, £50 to £200.
Send 15p PO, not stamps. Radio
Communications Ltd. St Sampsons,
Guernsey, C.I. (7434

THE TTL DATA
BOOK FOR
DESIGN
ENGINEERS

By Texas Instruments
PRICE: £5.50

.RADIO, TV & AUDIC TECH-
NICAL REFERENCE BOOK
by S. W. Amos. Price £24.70.
MICROPROCESSOR /
MICROPROGRAMMING
HANDBOOK by B. Ward.
Price £4.00.

WORLD RADIO TV HAND-
BOOK. J. M. Frost. Price
£5.50.

BUILD YOUR OWN WORK-
ING ROBOT by D. L. Heiser-
man. Price £3.70.

THE RADIO AMATEUR'S
HANDBOOK 1977 by
A_R.R.L. Price £6.60. -

THE MEMORY & MICRO-
PROCESSOR DATA BOOK
FOR DESIGN ENGINEERS
by Texas. Price £3.40.
TOWERS INTERNATION-
AL TRANSISTOR SELEC-
TOR by T. D. Towers 1977.
Price £5.00.

SOUND RECORDING
PRACTICE by Borowick, J.
Price £16.60.

% Prices include postage %

THE MODERN BOOK CO.
SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 1NP
Phone 723 4185
Closed Sat 1 p.m. 44

RACAL RAILTE £340 o.n.o. Racal
RA17 Mkl1l, £300 o.n.0o., both as
new. Tel. West Drayton 43694 after
6.00 p.m.

VALVES. Current and
types, complete stock
Also T.V. twbes, Res.,
Transistors, etc. —
(Hants) 42138,

obsolete
clearance.
Capacitors.
Farnborough
(7646

HEWLETT PACKARD 50117
troubleshooting kit
new condition,
Branson, 111
borough.

logic
complete, as
manuals, £320.
Park Road, Peter-
(7647

‘QUARTZ CRYSTAL
UNITS from

® 16508 MN2
@ FAST DELIVERY
® HIGH STABILITY
@ TO DEF $2714

WRITE FOR
LEAFLET AT 1

McKNIGHT
CRYSTAL Co. Ltd.

HARDLEY INDUSTRMAL
ESTATE, HYTHE. -
SOUTHAMPTON S04 87Y

(6044)

EL HYTHE 848961
STD CODE 0703
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ARTICLES FOR SALE

HD129D26
HD13D34
HD13D34H
HD13D37
HD10D25AV
HD11P25BC
HD17837
HD21B37
HD20B2534
HD20B26H4
HIF13E 5"
HIF21€E 8"

CELESTION
HF1300 1l
HF2000

COLES
4001
3000

EMI

35040HM

127 14A/1200
14" x 9" 14A770
13" x 8" BASS

DALESFORD
D20/106 4" MID
D30/110 5 BASS
D50/153 62 BASS
D50/200 8’/ BASS
D70/200 8’/ BASS
D100/200 8" BASS
D70/250 10’ BASS
D100/310 12" BASS

FAME
13" x8138/10T

JORDAN WATTS HI
QUENCY KIT

KEF

127

715

8110

8200

B139

DN12

DN13 SP1106
DN13SP1017
DN22 (104AB)

MOTOROLA
PIEZO HORN

TANNOY
HPD2S5A
HPD315A
HPD385A

7.95
14.95
12.50

8.95

9,95

995
10.95
10.95
21.75
23.50
24.95
30.95

JORDAN WATTS MODULE

17.95
FRE
7.95

panels, crossovers

Everything in stock for the
speaker constructor! BAF,
long fibre wool, foam, flet

components. Large selec-
tion of grille fabrics. Send
15p stamps for samples

and

Ing a speaker

Send 15p stamps for free
38-page catalogue "'choos-

(7612)

'@!ﬂ : LLU
\ The firm for Speakers |

Swan Works, Bank Square,
Wilmslow, Cheshire.

B l a Lightning service on

telephoned credit card orders!

MULTICORE CABLES
9 core 14/0076 _ £25 per 100 metres
18 core 14/0076  £45 per 100 metres
24 core 7/0076 £32 per 100 metres
25 core 7/0076 £35 per 100 metres
33 core 14/0076  £80 per 100 metres
68 core 7/0076 £140 per 100 metres
ORDERS BETWEEN 50-100 metres
ADD 10%

ORDERS BETWEEN 10-50 metres ADD 20%
ALL ORDERS & 8% VAT & P&P 2p PER
METRE
ELEGTRONIC EQUIPMENT CO. LTD.
SPRINGFIELD HOUSE, TYSSEN ST.
LONDON E.8. TEL: 01-249 5217

TEST EQUIPMENT
FOR SALE

Tektronix 491 Spectrum Anatyser
Hewlett-Packard T.141 with 85528, 85554,

84434
Muirhead K-134-A Wave Analyser
Advance Pulse Generator $6.52A
Hewlett-Packard 851 with 85518
Wavetek 154 Programmable
Generator

Function

For further information and prices please
contact:
MARTIN ASSOCIATES
Tel. READING {0734) 51074

50,000 pieces. Your offer to
clear.
021-327 2339

11464

(7615} (761 1)
ENAMELLED COPPER V\gm
swg 1 1b 4oz. 202.
MULLARD COMPUTER 9 ey e 50
GRADE ELECTROLYTICS 2029 2.45 82 .59
. 30-34 g d d
071/072/432 series. Approx. 10 §_gg Jo

_ inclusive of p&p and VAT
SAE brings Catalogue of copper and
resistance wires in all coverings

THE SCIENTIFIC WIRE COMPANY

PO Box 30, London E4 9BW (7347)

200,000 MULLARD C280 & 281 cap-
acitors for sale, values from .01uF
to above 1uF, 250V/W. Price per
mixed pack 100/£1/50, 500/£7.00
P&P 30p (export 30p). Electronic
Mailorder Ltd, Ramsbotttom, Bury,
Lancs. (7512

STC MODEL 4601 PAX UNIT plus
19 Handsets for sale as seen. In-
spection by appointment ring
Launceston 2151. Offers in a seal-
ed envelope endorsed “PAX Equip-
ment”' to the Director of Admini-
stration, S.W.W.A., 3-5 Barnfield
Road, Exeter by 31 December 1977.

(7633

TV TUBE REBUILDING PLANT.
Western-Whybrow TV  Tube Re-
building Plant was seleected by

two of UK'’s largest TV Rental
firms as being ‘'vastly superior”
and ‘‘inquestionably better”” than

any other equipment available in
Europe. Staff can be fully train-
ed before installation of plant.
Design and manufacture is backed
oy twenty years'experience of tube
rebuilding. and extensive USA ex-
perience. If you can afford- the
best, contact Western-Whybrow En-
gineering, Praa Sands Cross, Pen-
zance, (073 676 2265). (6542

AERIAL MASTS,
with guidelines,
ctc. £20 each.

32ft, complete
insulators, fixings.
— Marconi TF144G
RF signal generator, two Marconi
TF985 generator, two Marconi
TF958 value voltmeters. — Westa-
lite variable d.c. power supply —
AVO Model 3 valve tester — FM
deviation meter — beat frequency
oscillator. All equipment in ex-
cellent condition. For further de-
tails ring Martin Keefer on 01-
864 9720 (evenings). (7631

MAGNETIC HEADS (USA) ITRK,
Stereo (%im). R-R 100 mH, £3 EA;
New 3M Flutter meter £75: PRO.
Recorder Project. — Offers. Box
No. 7528.

LINSLEY-HOOD 75 watt power amp
modules, fully built and tested,
from £13.50 each. Linsley-Hood
75 watt amplifiers constructed and
repaired. Brand new, guaranteed,
spares by return DDL56 £1,85
BD529 55p, BDS530 55p, BF258 40p,
BFR39 30p, BFR79 30p. Interfer-
ence suppression kit, with instruc-
tions, £1.45. Inclusive prices, post
and packing free. SAE for price
list and details of kits. I. G. Bow-
man (Dept WW), 59 Fowey Avenue,
Torquay, S. Devon. (7604

BARGAIN PACK 100 transistor, High
power, audio, RF, gen purpose, fine
selection of branded makes, all
new and marked. Value at least

£15, Only £5 inc p&p. CWO (UK
only). Instant refund if not de-
lighted. A. Philpott, 171 Great

Brays, Harlow. Essex CM18 6DT.
(7616

" SERVICE 5

BOTIME DESIGN LTD.

Design and development of R.F.
amplifiers, couplers, VCo's etc. Latest
state of art techniques up to 2 GH2.

Telephone Bishop’'s Stortford

55775
(7627)
LABELS, NAMEPLATES, FASCIAS
on aluminium or plastic, Speedy
delivery G.S.M., Graphic Arts
Ltd., 1-5 Rectory Lane, Guis-
borough (02873-4443), Yorks, U.K.
(5305)

BUSINESS OPPORTUNITIES,

Intend to Expand Business

in Pakistan?

Need a Reliable Represen-

tative / Agent?

We offer good and prompt services to

Exporters of all types of Equipment.

Please let us have your leaflets, etc.

We have good contacts all over.
GRACE CORPORATION

157 ABDUL HAMEED SCHEME
SAMNABAD, LAHORE
PAKISTAN

(7580)

RECEIVERS AND AMPLIFIERS

HRO Rx5s, etc, AR83, CR100.
BRT400 G209. S840, etc., etc. in
stock. R. T. & 1. Electronics, Ltd,
Ashville Old Hall, Ashville Rd..
London. El11. Ley 4986. (65

SIGNAL Generators, Oscilloscopes.
Output Meters, Wave Voltmeters,
Frequency Meters Multi - range
Meter, etc., etc., in stock, R. T.
& 1. Electronics Ltd, Ashville 0Old
Hall, Ashville Rd., London E.l1.
Lev 4986. (64

MANUFACTURER'’S
CLEAROUT SALE
ALL BRAND NEW

SEMICONDUCTORS

BC207 .. ... ... 7p
BC208 ... 7p
BC209 . ....... ... 8p
7400 .. 12p
7490 .. 30p
7447 . 65p

SN 76013 Audio Power Amp £1.00

OSCILLOSCOPE TUBES
Brimar SEGF /P31 with Data Sheets

R £25.00
MU metal shields for above  £2.50
Bases forabove .. ... ... £1.00
Anode Connectors . . ... ... 35p
SCOPE TROLLEYS . £29.00

TV COMPONENTS (all brand new)
(Data Sheets 5p on request)

Siemen Triplers TVKJ2 . £3.50
Colour Scan coils 90" Delta  £4.50
Convergence Yokes (for above} ...
................... £2.25
Blue lateral units . .. . ... ... 75p

17' Cotour CRT A44-271X £20.00
11" Mono CRT £7.50
20" Toshiba RIS 110 in line colour
tubes complete with scan
components and data . £60.00
Pin cushion correction tranductors

90 and 110" ....... £1.50
Colour linearity controls 30°

and 110" ... ... L. 75p
Chroma delay lines .. .. .. £2.50
Colour line output transistors

25C1172B .. ... . ... £1.50
25C1413A . ... . ... ... £1.50

Welwyn thick film focus units £2.50

Minimum order £2.
Add 25p P&P.
Prices include VAT.

Cheques and P.0O.s made payable to:
KIRBY LESTER

ELECTRONICS

OSBORNE INDUSTRIAL ESTATE
QUEBEC STREET, OLDHAM

(7602)

THE DALESFORD SPEAKER BOOK
BY R.F. C. STEPHENS

This book 1s a must for the keen home
constructor. Latest technology DIY speaker
designs Contans full plans for infinite baffle
and reflex designs for 10-100 watts, also
unusual centre-bass system for those who
want Hifi to be “"heard and not seen’". £1.95
(£2 20 post pard $5 Overseas.)
VAN KAREN PUBLISHING
5 SWAN STREET, WILMSLOW
CHESHIRE (7506)

TV REPAIRS SIMPLIFIED. Full re-
pair instructions any British TV
for €4.50. Circuit Diagram on re-
quest; details unique books e.8.
Every mono British TV circ. diag./
layout £9.50. Also colour. "Aus +
WW, 76 Church Street, Larkhall,
Lanarks. (7217

“VINTAGE CRYSTAL SETS, 1922-
1972'’. Just published by Wireless
World contains 128 pages. Chap-
ters on the first days of broadcast-
ing. The Crystal Set, Vintage Wire-

less  Trademarks. Also catalogue
sections listing and describing
crystal sets together with their

original prices in £:s:d. A book for
the collector or those interested in
nostalgia. Available from main
bookshops or direct from us. Please
send £2.80 inclusive to 1PC Busi-
ness Press Ltd.. Room 11. Dorset
House, Stamford Street, London.
SE1 SLU. (6125
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CAPACITY
AVAILABLE
ELECTRONI
ASSEMBLIE
MANUFACT

RED
TO MILITARY
STANDARDS

BRAM
INTERNATIONALLTD
DIV, | . QUEENS
GALASHIELS, SCOTLAND
Tel. (0BOG) 4884 Telex 727139

156¢
SMALL  BATCH  PRODUCTION
wiring, assembly to sample or
drawings. Specialists in printed

circuit assembly. Rock Electronics,
41 Silver Street, Stansted, Essex.
Tel. Stansted (0279) 33018/814006.

19

AIRTRONICS LTD. for coil winding
Large or small production runs.
Bobbin — Layer — Wave — Bifilar
— Miniature Toroidals, Airtronics
Limited, Gardner Industrial Estate,
Kent House Lane, Beckenham,
Kent BR3 1UG. Tel. 01-659 1147. 5

(715

SOLENIODS and transformers
small batch production. Range of
Westool in stock. Enquires Farn-
borough (Hants) 42138, (7645

ARTICLES FOR SALE

3,000 10'2" x 2"
MAGNETIC TAPES

Used once only. All boxed.

Pristine condition. All offers
considered.
021-327 2339
(7463)

CUSTOM BUILD
ELECTRONICS and
POWER SUPPLIES

Call: Luton (0582)
415832/3

Cliffpalm Lid.

(7426)

AIRMEC 248 receivers/analyser 5-
300 NHz AM/FM. Handbook. Pri-
vately owned. Hardly used £80. —
Tel. 0272 692579. (7626

A SALE OF SECONDHAND studio
equipment and electronic compo-
nents bhargains include Faders.
Knobs, Tape Decks, Mics. Amps,
Wire, etc. Sale starts l0am. Sat-
urday, October 1 at Sound Devel-
opments Ltd., Spencer Court. 7
Chalcot Road. London NWI1 SLH.

{7584

RADAR MODULE Mullard
CL8630. Can be used in August
W.W_intruder design. Surplus new
and unused stock £6.50 each in-
clusive. Hawk Systems. Box No
WW 7617. (7617

type

DIMMERS 500W 240V Domestic
Type. mounted on white switch-
plate. £2.99 each, £25 per ten,
£199 per hundred, VAT inclusive.
Fraser-Manning Ltd. 26 Hervey
Street. Ipswich IP4 2ES. Tel: 0473
50975. (7589

ELECTRONIC ASSEMBLY
AND WIRING
CAPACITY AVAILABLE

M.O.D. approved

J.N. Electronic Supplies
Osiers Road, London, SW18
Tel. 01-874 6162 7417

BOARDS —
Quick deliveries, competitive
prices quotations  on  request.
roller tinnings. drilling, etc., speci-
ality small batches, larger
quantities available. Jamieson
Automatics Ltd., 1-5 Westgate Brid-
lington, N. Humberside, for the
attention of Mr. J. Harrison, Tel.
(0262) 74738/77877. (18

PRINTED CIRCUIT

PCBs/WIRING/ASSEMBLY. Design.
artwork, manufacture assembly,
wiring of small batches of boards,
panels etc. to high standards.
Quick turnround and competitive
prices. Contact us first: HAMILL
ELECTRONICS LTD, 492 Kingston
Road, London SW20. 01-542 9203.

SPARE CAPACITY — Quick Turn-
around Specialist wiring assembly
of large and small items, cable
forms, P.C.B., Wire wrapping,
panels, etc. (7588

PRINTED CIRCUITS. Small batch
wiring, electrical testing, minicom-
puters undertaken by Wandtronics
Ltd. Skilled ex Philips workers.
Phone or write for details: Wands-
worth Rorough Council EDO, 01-
874 6464 ex 6475. (7488

BATCH Production Wiring and As-
sembly to sample or drawings.
McDeane Electricals, 19B Station
Parade, Ealing Common, London,
W.5. Tel: 01-992 9876, (7531

RADIO and Radar M.P.T. and
C.G.L.I Courses Write: Principal,
Nautical College, Fleetwood, FY7
3JZ . (25

RADIO AMATEURS EXAMINATION
CITY & GUILDS. Pass the impor-
tant Examination and obtain your
G8 licence with an RRC Home-study
course. For details of this and other
courses (GCE, professional exam-
inations etc), write or phone: The

Rapid Results College, Dept: JW],
Tuition House, London SWI19 4DS.
Careers Advisory Service, 01-947

7272 or ring 01-946 1102 for prospec-
tus only (24hr, answering service).

WANTED

We are looking for

SECONDHAND TV

BROADCAST
EQUIPMENT

anything from Pal Colour Cameras to
Microwave Links and UHF Transmit
ter. In working order

Write or call with price and condition

STANDARD TELEVISION NETWORK
P.O. Box 525
Victoria, MAHE, Seychelles
Cables: Alirisk
Telephone: (Seychelles) 23956

MINICOMPUTERS
PERIPHERALS
INSTRUMENTATION

For fastest better CASH offer
Phone

CHILTMEAD LTD.
Reading (0734) 586419

all types of scrap and _|
REDUNDANT [
ELECTRONIC &
COMPUTER
MATERIALS

with precious metal content

: ] [
" TRANSISTORS
| &PRINTED
CIRCUIT BOARDS |
TO COMPLETE |
COMPUTERS |

THE COMMERGIAL
SMELTING &

REFINING Co. Ltd.

171 FARRINGDON ROAD

LONDON, EC1R 3AL
Tel: 01-837 1475
Cables: COMSMELT. EC1 05
Works: FLECKNEY, Nr. LEICESTER -

WANTED: TEST AND
COMMUNICATION
EQUIPMENT

single items or quan-
tities. also RF plugs.
sockets and connectors.

Call or phone
170 Goldhawj Road, London, W.12
01-743 0899 (7006}

WANTED, all types of communica-
tions receivers and test equipment.
Details to R. T. 1. Electronics
Ltd., Ashville Old Hall, Ashville
Rd. London, E.11. Ley 4988. (63

WE BUY new valves, transistors
and clean new components large
or small quantities, all details.
uotations by return. — Walton's,
5 Worcester St. Wolverhampton.

(62

WILL BUY ANYTHING, any quan-

tity if price is right, Ring Stan
Willetts, West Bromwich. 021-553
0186. (6815

TURN YOUR SUPLUS Capacitors,
transistors, etc., into cash. Contact
COLES-HARDING & Co.. 103 South
Brink, Wisbech, Cambs. 0945-4188.
Immediate settlement. We also wel-
come tne opportunity to quote for
complete factory clearance. (7439

(7530

STORAGE SPI;CE is expdensivg, vlvP:y
QLI store redundant an obsolete
& PMENT WANTED equipment? For fast and efficient
clearance of all test gear. power
supplies, PC boards, components,
etc. regardless of condition or
BROADFIELDS AND quantity call 01-771 9413. (7414

MAYCO DISPOSALS )
21 Lodge Lane, N. Finchley B.D. ELECTRONICS ofier prompt
London, N12 811G settlemen for surplus electronic
Telephone: components, t.v./audio spares are
01-445 2,“‘.; of particular interest. Contact Miss
- Hughes, 9 Westhawe, Bretton.
01-445 0749 01-958 7624 Peterborough. Tel 265219. (7632

DISPOSE OF YOUR SURPLUS
AND REDUNDANT STOCKS.

We will call anywhere in the
British Isles, and pay SPOT CASH
I for Electronic Components and

MAY WE ASSIST YOU TO I

Equipment
T

TUNNEL DIODES wanted equiva-
lent IN 2941 IN 3712 to 3721, AEY
25 or Other Spec. or Factory
Clearance. A.L.S. HARMAN LTD.
BILSTON LANE, WILLENHALL
West Midlands. Telephone (0902,
68121/2, 17644

WANTED
for immediate cash
ALL MAKES OF

OLD RADIOS AND
GRAMOPHONES

PRIOR TO 1940

Offers with details and photos (re-
turned) to:
Wallfass, P O Box 1244
D-4050 Moenchengladbach
W Germany (7357)

* MINICOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

For fastest, best CASH offer. phone

COMPUTER APPRECIATION
Godstone (088 384) 3221

WE PURCHASE ALL FORMS
OF ELECTRONIC
EQUIPMENT AND

COMPONENTS. ETC.
SPOT CASH

CHILTMEAD LTD.
7,9, 11 Arthur Road
Reading, Berks.

Tel. (0734) 582 605

WANTED. Ferrograph R.T.S.2 Test
Set, P&A Audio 63 Liverpool Road,

Wanted: Test Equipment, RF
power transistors, and compon-
ents of VHF/UHF type.
immediate cash available
Wanted Philips E10-12 scope tube
Modular Electronics
95 High Street Selsey
Chichester, Sussex PO20 0QL
Tel 024-361 2916

Crosby, Liverpool 23. Tel: 051-924 7321

7287. (7636

WE BUY surplus stocks UHF ;

o o URPLUS

DhV'de{ LC.'s. Please state type. \ezli-rlﬁeg. RRadio t%rleggte)geseqilpg(])%]-t

;‘vvsm;sgs and  price. Box (;gé’g plete systems purchased. Ships
. equtpment and small boat radios

- _h components, partly assembled

REWARD OFFERED for informa- chassis, etc etc. Established 20

tion large quantity missing com-
ponents suitable manufacturing
VHF/UHY¥ frequency counters to 1.0
GHz. Tel. 04254-2233 (Mr. Grattan).

(7639

www americanradiohistorv com

years. For prompt attention contact
Mr Grout at Worthing 34897. GWM
Radio Limited, 40/42 Portland Road.
Worthing, Sussex (7307
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» o I.C.E. MULTIMETERS
TWICE thg Information in HALF the sizgl .~ .

unrivalled combination of maximum performance within ini , at a truly
low cost. Plus, a complete range of add-on accessories for more r , more f i

All I.C.E multimeters are supplied complete with unbreakable plastic carrying

case, test leads. etc , and a 50-plus page, fully detailed and illustrated Operating and
Maintenance Manual.

Now available from selected stockists Wnite of phone for list. or tor details of direct mail-order service.
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Supertester 680R Supertester 680G Microtest 80 LA
(ilustrated) 20k:)/V 2% fsdondc 20k MV, * 2% fsdondc
‘20k)/V 1% fsdondc 4k.hV 2% tsdonac 4k )/V 2% tsd on a.c
AKD/N, - 2% tsdonac ‘48 Ranges — 10 Functions 40 Ranges — 8 Functions
‘80 Ranges — 10 Functions 109 x 113 x 37mm ‘Complete with case -—
‘140 x 105 x 55mm £19.95 + VAT only 93 x 95 x 23mm
£25.25 + VAT {For Mail Order add 80p P&P) £14.95 + VAT

{For Mail Order add 80p P&P) {For Mail Order add 80p P&P)
e  Clectronic Brokers Ltd. : \
:q 49-53 Pancras Road, London NW1 2QB

- Tel. Ol-g87 7290 WW—110 FOR FURTHER DETAILS
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This...protects your most expensive

hi-fi investment.

A worn stylus could irreparably
damage your valuable record
collection. Recognizing that a penny
saved is a penny earned, may we
suggest that trying fo economize by
putting off the replacement of a
worn stylus could be like throwing
away several pounds every time you
play a record. (Multiply thar by the
number of records you own!) Since
the stylus isthe single point of contact
between the record and the rest of
the system, if is the most crifical
component for faithfully reproducing
sound and protecting your record

investment. Insure against this, easily
and inexpensively, simply by having
your local hi-fi dealer check your
Shure stylus regularly, or take
advantage of our free stylus
inspection service. When required,
replace it immediately with a
genuine Shure replacement stylus. It
will bring the entire cartridge back to
original specification performance.

Shure Electronics Limited
Eccleston Road

Maidstone ME15 6AU
Telephone: Maidstone (0622) 59881

WW-—002 FOR FURTHER DETAILS
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TECHNICORNER

Every Shure stylus undergaes eight
standard praduction line inspectians:
Visual and mechanical inspection, tip
configurarian, trackabiliry, verrical drift,
1,000 Hz ourput level measurement,
channel separation ar 1,000 Hz, channe
separation ar 10,000 Hz, and frequency
response.

Only genuine Shure styli have the name
SHURE on the stylus grip and the words
"This Stereo Dynertic® stylus is precision
manufacrured by Shure Brothers Inc.” on
the box.

i
&S )
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The life and efficiency of any piece of electronic
eguipment can rest entirely on the solder used In its
assembly. That 1s why for utmost reliability leading
electronic manufacturers in the USA and in 106 other
countries throughout the worid insist on using Ersin
Multicore Solder. It's the solder they have depended on
for consistent high quality for more than 30 years

If you are not already using Ersin Multicore Solder it
must be to your advantage to investigate the wide range
of Specifications which are available. Besides achieving
better joints — always — your labour costs will be reduced
and subsequently savings in overall costs of solder may be
possible.

There are well over 1,000 Specifications, made to all
International Standards to choose from, and here are just
a few of the special solders that we manufacture:

Savbit Alloy - dramatically reduces erosion of copper
wires and printed circuits and also reduces the wear of
soldering iron bits.

96S Silver Solder — highest strength soft solder.
Melting point 221°C. Bnght and non-toxic. Replaces
high temperature brazing alloys.

95A alloy — Melting range 236-243"C. For electrical
connections subjected to peak temp. of approx. 240°C.

Why have leading
USA manufacturers specitied
British made Ersin Multicore
solder for over 30 years?

Wireless World, November 1977

H.M.P. alloy — Melting range 296-301"C. Highest
melting point soft solder for high service temperature
applications.

T.L.C. alloy — Melting point 145 C. Lowest melting
point Ersin Multicore solder for making joints on top of
other solders and for heat sensitive components.

L.M.P. alloy — Melting Point 179°C. For soldering
silver plated surfaces such as ceramic capacitors and
soldering gold.

Alu-Sol Multicore Solder —forsoldering aluminium.

Arax acid-cored solder — for non-electrical
applications or pre-tinning of parts of difficult solder-
ability (flux residue must be removed) which can then
be assembled with Ersin Multicore Solder.

Write for Technical Bulletins, on your Company’s
letterhead, for products which interest you to:

Multicore Solders Ltd.

Maylands Avenue,
Hemel Hempstead, Hertfordshire, HP2 7EP

Tel: Hemel Hempstead 3636 Telex: 82363
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