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CD-4 demodulator
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Australia $A1.20
Belgium Fr. 61.80 .
Canpda 61.80
Denmark Kr. 11,00
Finland Fmk. 6,20
Germany Om, 4,50

Greege Dr. 48.00
Holland Of1.4.80
15y L. 900

Malaysiy M$3,26

Now ln-*umi $NS1,20
Nosway K1.'10.0Dincl. moms
Portugat€sc. 40.00

South AlnicaR. 110

Bnain P185,80.00

Swedan K} 6. 90‘ncl moms
US.A 9160 .
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lMARCON! INSTRUMENTS LTD

mis TF 2015

-awider view
of signal generation...

The TF 2015 is a versatile 10-520 MHz signal generator with  frequency and the synchronizer will finish the job for

calibrated a.m. and f.m. and an accuracy of output level you. Now you can change the frequency by up to 29
setting normally found only in instruments costing three using the decade dials without touching the generator -
times as much. A special system gives very fast tuning and all to an accuracy of 2 parts in 10", It stays locked
across the bands yet provides smooth control within the all day and doesn’t degrade any aspect of the

narrowest of passbands. Leakage radiation is carefully generator performance.

screened out to enable accurate measurements to be made I.F. Probes

even at levels below 1uV. These are an invaluable aid to the testing of receivers

Matched Synchronizer

The clip-on Synchronizer TF 2171 transforms the
performance of TF 2015 into the equivalent of a
synthesizer at less than half the comparable cost.
The frequency is locked to crystal stability and
can be dialled in 100 Hz. steps. Tuning is quick
and easy - set the decade dials, switch to “lock™
and tune the generator to the approximate

with squelch or battery economiser circuits.
These circuits are inactivated when the crystal-
controlled signal from the probes is brought into
the proximity of the receiver’s if. strip. This
makes it easy to tune the generator to a receiver
when its channel frequency is unknown. The
probes can also be used to check exact tuning by
adjusting for zero beat.

® 09 vy
. K 2 X

&
INMI: THE SIGNAL GENERATORS

MARCONI INSTRUMENTS LIMITED

Longacres, St. Albans, Hertfordshire, England, AL4 0JN - Telephone: St. Albans 59292. Telex: 23350.

A GEC-Marconi Electronics company.

Ww-—001 FOR FURTHER DETAILS
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LEVELL

PORTABLE INSTRUMENTS

LOW COST
OSCILLATORS

SEE US AT THE

LEEDS ELECTRONICS
EXHIBITION

JUNE 29/30, JULY 1, 1976

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

FREQUENCY

ACCURACY +2%+0.03Hz.

SINE QUTPUT 7V r.m.s. down to <200uV with Rs
=600%.

DISTORTION <0.1% to 5V, <0.2% at 7V from

10Hz.t0o 100kHz
TG200D, DM & DMP only. 7V peak

SQUARE QUTPUT

down to <<200pV. Rise time
< 150nS.

SYNC. QUTPUT >1V rm.s. sine in phase with
output.

SYNC. INPUT
METER SCALES

* 1% freq. lock range per volt r.m.s.
TG200M, DM & DMP only. 0/ 2V,
0/7V &—14/+6dBm.
260mm x 130mm x
4.3kg.

TG200 TG200D TG200M TG200DM TG200DMP

£66 £70 £80 £84 £88

SIZE & WEIGHT 180mm.

METER SCALES
SIZE & WEIGHT
TG66B

Battery
model

£180

<0.5% at 1.5Hz and 150kHz.
2 Expanded voltage &—2/ +4dBm.
260mm x 190mm x 180mm. 5.6kg.

TG66A

£195

Mains &
battery model

SYNC. OUTPUT
METER SCALES
SIZE & WEIGHT

FREQUENCY 3Hz to 300kHz in 5 decade ranges.

FREQUENCY 0.2Hz to 1.22MHz on four decade

controls. ACCURACY +2% +9.1 Hz up to 100kHz,
ACCURACY +0.02Hz below 6Hz. increasing to +3% at 300kHz.

[»)

e L g A SINE QUTPUT 2.5V r.m.s. down to <200pV.

*+1% from 100kHz to 300 kHz.

+39% above 300 kHz. DISTORTION <0.2% from 50 Hz to 50kHz.
SINE OUTPUT 5V r.m.s. down to 30 uV with Rs=600%. SQUARE QUTPUT 2.5V peak down to <<200uV.
DISTORTION <0.15% from 15Hz to 15kHz.

2.5V r.ms. sine.
0/2.5V &-10/+10dB on TG152DM.
260mm x 130mm x 180mm. 3.4kg.

TG1520 TG152DM
Without £53 With £66
meter meter

LEVELL ELECTRONICS LTD.

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

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

WW-—051 FOR FURTHER DETAILS
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EMI offers
thewidest choice of options
inCable T.V.

EMI Colorline Cable TV equip-
ment provides long reach, low distortion
and high channel capacity. It 1s based on
the RE 1000 range of modular VHF
trunk amplifiers offering full two-way
facilities. Basic forward bandwidth s
40-300 MHz with optional reverse band-
widths of 5-30 MHz or 5-100 MHz.

And now EMI introduces hybrid
VHF/UHF systems based on our new
RE 1037,* aunique VHF/UHF distribu-
tion converter. It enables up toseven
VHF trunk channels to be converted
into the UHF bands for local distribu-
tion together with unconverted VHF
channels.

Then there’sthe ME 670, an ultra
wideband distribution amplifier cover-

ing the range 40-860 MHz and incorpor-
ating its own line or mains power supply.
Also covering the same range are the
new RE 1022 ultra wideband Subscriber
Tap and RE 1032 Splitter.

These are just some of the new
developments you can expect from EMI,
who cover virtually every requirement
for VHF and UHF distribution net-
works, together with unrivalled techno-
logical and design resources and the
most comprehensive service facilities in
the business.

So when you're planning for cable
television contact EMI, the specialists.

*The RE 1037 is manufactured by EMIunder
licence from the British Post Office.

EMI Sound & Vision Equipment Litd

252 Blyth Road, Hayes, Middlesex, England.
Tel: 01-573 3888. Telex : 25145. Cables: EMISOUND.

A member of the EMI Group of Companies.
International leaders in music, electronics and leisure.

WW—081 FOR FURTHER DETAILS

WWW.americanradiohistorv.com


www.americanradiohistory.com

Wireless World, June 1976

We've joined Christopher\Nren

ISOPHON-—are a company who have been
manufacturing loudspeakers for over fifty years and
are internationally known and respected for quality
and reliability. They offer a wide range of tweeters,
mid-range and bass units.

Owing to shortage of space we are only able to draw
your attention to just two of the models currently
being manufactured by isophon . . .

The KK8

A dome tweeter, well known for its performance and
reliability, and chosen by many loudspeaker
manufacturers. Two models are available, one up to
50 watts and the other up to 80 watts RMS Power
Rating. Frequency range from 800 to over 20,000 Hz.

The PSL 245/60

A new 10" circular loudspeaker, offering up to 60
watts RMS Power Rating. ;

Our 28 page colour catalogue will give you details of
the extremely wide choice of loudspeakers that are
available from Isophon.

For your free copy of the catalogue, please " B
post the coupon to . . . ot
NoT Hayden Laboratories Limited A
Hayden House, Churchfieid Road P 1‘{
HAYDENJ Chaifont St. Peter, Bucks. SLS 9tW ¢ i
Tel: Gerrards Cross (028 13) 88247 ¢ i
0 & L
4 P e &
_’ 7 < b&v - '
4 (& ¥ c’o° ]
o
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10 to 512 MHz GENERATOR

A : R s ug‘) q;} ;Fi
Model M3A/ADJ &%;ARN;L o /

is just one item from a range of
communication test equipment from Farnell which may be seen at
the Communications ‘76 Exhibition.

Facilities include: Other productson display include:
@ amplitude and frequency modulation @ Data cartridge recorders

@ narrowband sweep ® Computer peripherals

@ crystal stability and accuracy @ Video display terminals

@ low r.f. leakage | ® Frequency counters

@ thumbwheel switch or dial frequency selection @ R. F. millivoltmeters

@ built in r.f. detector and xy outputs o Sweepers |

@ remote control facilities ® Power supplies @ Alarms etc.

Telephone us for.a ticket to the show or use the publishers reply service for
full data on all products.

FARNELL INSTRUMENTS LIMITED
SANDBECK WAY, WETHERBY,

WEST YORKSHIRE LS22 4DH
TELEPHONE: 0937 3541 TELEX 557294

LONDON OFFICE: 01-864 7433

WW — 070 FOR FURTHER DETAILS
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trv these SOurces

Our Appointed Distributors have
beenorderinginstrumentson
your behalf for over a year now.
This means they can deliver your
order guicker than any other
source.They can help you choose
therightinstrument, too.

Here's where to contact them:
LONDON AREA

London

Edmundson Electric Ltd.

. Tel: 01-8911331

ERD(South East) Ltd.

Tel:01-928 5620

Lugton & Co. Ltd. Tel:01-348 8247
RT&I Electronics Ltd

Tel:01-539 4986

[TT Distributors Ltd.

Tel:01-803 6522

Harlcw

[TT Instrument Services

Tel: 0279 29522

Welwyn Carden City

Ellistons (Welwyn) Ltd.

Tel:07073 26344

MIDLANDS

Coventry

Mercia Electronics Ltd.

Tel: 0203 24091

Birmingham

[TT Distributors Ltd.

Tel:021-236 5030

ERD (Midlands) Ltd. Tel:021-236 5060
Northampton

EMF (Electrical) Ltd. Tel:0604 21711
Norwich

Newey & Eyre Ltd. Tel: 0603 49341
Nottingham

Newey & Eyre Ltd. Tel: 0602 866531
NORTHERN IRELAND

Belfast .

Eirco Ltd. Tel:0232 42911
NORTHEAST

Hull

Edmundson Electric Ltd.

Tel: 0482 20691

Leeds

Farnell Electronic Components Ltd.
Tel:0532 636311

Wetherby-
Farnell instruments Ltd.

Tel:0937 3541

Newcastle upon Tyne

J.Cledson & Co. Ltd. Tel:0632 860955
NORTH WEST ANDN. WALES

Salford

Hirst Ibbetson & Taylor.Ltd.
Tel:061-832 9711 .

J Walton (Electrical) Ltd.

- Tel:061-8724224

SCOTLAND

Clasgow

ERD(Scotland) Ltd. Tel: 041-647 7141
Elesco-Fraser Ltd. Tel:041-221 9301
SOUTH WEST AND S. WALES '
Bristo!

Black Arrow (Electronics) Ltd.

Tei: 0454 315824

Cardiff

Mewev& Eyre Ltd. Tel:0222 45831
Bath

ERD (South West) Ltd. Tel:C225 63281

Youwill stillbe able to buy our instru-
ments through your usual wholesaler,

althoLgh hemay
not bean Appointed
Distriouter. q
‘g
o
C

1

Avolimited

Evershed & vignoles Limited MEGGER Instruments Division
H. W Sullivan Limited

THORN Thorn Measurement Control and Automation Division, Archcliffe Road, DOVEF Kerit. Telephone: Dover (0304) 202620

WW—089 FOR FURTHER DETAILS
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Alice Broadcasting | Six Channel Sterev
STMé6 Transmission Mixer
N (ALICE’S BABY)
INPUTS 0uTPUTS
Microphones Lines
Lines/Tape/Carts P.A.
Pick-ups Headphones
Off Air Recording

excluding

VAT
The definitive DJ/ OB/ Production Mixer

Dimensions Can you afford to use anything use?

20" x 15" x 42"

Contact Chris Walden on Windsor 51056/7

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

Also available from Roger Squires, London and Manchester

WW — 018 FOR FURTHER DETAILS

=

AEL 303

The AEL 3030 i1s a compact, fully solid-state 150 watt
PEP output Transmitter-Receiver covering 2.16 MHz on
4 or 6 channels.

Rugged construction for today's tough environments.
Easily accessible for ssmple maintenance.

Ten plug-in moduies give maximum insurance against
loss of service.

The advanced technology used in the AEL 3030

provides unmatched efficiency in point to point or
mobile communication, minimises size and cost and

maximises reliability!

DESIGNED FOR RELIABILITY

%‘;L““‘~

For further infaormation and
colour brochuire write to

A EIA GATWICK HOUSE

HOR/-EY, SURREY, ENGLAND
TELEPHONE HORLEY (02934) 5353

Telex B7116 (Aerocon Horiey)
Cables Aerocon. Telex Horlev

WW—056 FOR FURTHER DETAILS
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PHILIPS

||

PHILIPS

.

Follow the ‘Philips plus’
way to prosperity

Make sure that your workshop is the most efficiently
equipped and that your service engineer’s home visits are
the fastest and most effective. Get these Philips instruments now.
You won’t find better value for money.

p——

- '.
———

NEW

PM5501 PAL TV
Pattern Generator

Price £149

Extremely light, portable instrument for service in customers’
Home. 5 different test patterns for colour and black/white
installation and service. RF output signal switchable: VHF
Band 111 and UHF Band IV. 1 kHz tone for sound performance
checks.

PM5509 PAL TV Pattern
Generator

Price £350

The ultimate in pattern generators.
Full IF coverage; band I, 111, IV

and V. Electronic tuning with §
preset channels. 10 test patterns
(colour and black/white). Adjustable
chroma/burst and HF-amplitude.
Special sync, video and VCR outputs.

PM6456 FM Stereo Generator
Price £192

Complete stereo signal. L & R signal.
Internal L.F. modulation: 1 & 5 kHz.
External stereo modulation
possibility. X-tal controlled pilot.
Adjustable multiplex signal.

PM5324 HF Generator

Frequency range 100 kHz -
110 MHz. X-tal calibration.
Special band spread ranges.
High frequency stability.
Electronically stabilised
output max. SO0 mVrms in
75 (. Facilities for internal
and external AM and FM

modulation. '
PM5334 TV Sweep Generator Price £399

8 frequency ranges, 3 MHz -

860 MHz. Sweep width
continuously adjustable over
selected range. Sweep frequency
adjustable, 8 — 50 Hz. One variable
and 3 fixed markers. Signal
frequency is accurate and
thermally stable. Stabilised output
into 75 Qload. i

Price
£297

v &V e

PM2503 Electronic Multimeter

Price £69

AC/DC voltage ranges 100 mV-1 kV.
AC/DC currentranges I LA -T A,
Resistance ranges 100 {2 - 10 M (.
2-3", accuracy on all ranges.
Resistance measurements: unique
linear scale. No zero adjustment
necessary. Automatic polarity
indicator.

PM2412 General Purpose
Multimeter Price £48
DC voltage 300 mV — 1000 V.
AC voltage 3V - 600 V.
DC current 10 mA —6 A.
AC current toomA -6 A.
(all values f.s.d.)
Resistance 1 @+ 10 M Q. Tautband

40,000 (/V.suspension-type meter.
Digital Multimeter

NE
Price £95

DC voltage ranges 0.2 — 1000 V.

AC voltage ranges 0.2 - 600 V.
AC/DC current ranges 0.2 mA —2 A,
Resistance ranges 200 (-2 M Q.
Full circuit protection.

Provision for temperature
measurements, —60 to - 200°C.

PM2513 Low Cost

PM3225 and PM3226 15 MHz :
oscilloscopes NEW
Comprehensive triggering facilities PO r
(Auto, AC,DCand TV) ry- .o

Large 8 x 10 div. screen
Sensitivity 2mV/div

Ergonomic styling and lightweight
construction

Single trace: PM3225. Price £210
Dual trace: PM3226. Price £290

The Philips Plus is the quality of design, specification
and appearance — particularly in terms of human
engineering — of every instrument. A total test and
measuring range capability, which includes *scopes,
meters, counters, pulse generators, power supplies,
recorders and generators. The ability to supply all the
user’s needs from a single source.

All prices exclude VAT,

For prompt delivery of any of these instruments, send us
your cheque, If you require further information, there is a
new 16 page illustrated brochure packed with facts which
we would be delighted to send you. Please use the reader
reply service, write or telephone to

lQ'@ Pye Unicam Ltd

Philips Electronic Instruments Dept.
A dei’ndtwﬂgc&wp

York Street Cambridge England CB1 2PX
Tel: Cambridge (0223) 58866 Telex: 817331

WW - 067 FOR FURTHER DETAILS
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AMCRON POWER AMPLIFIERS

The AMCRON range of DC-coupled power amplifiers are used by Government, and University Research
Departments as well as by Industry for a variety of applications ranging from Shaker, and Vibrator driving, to
driving both AC and DC Motors, providing variable frequency power supply, or high voltage material testing. All
models are DC-coupled throughout, with Intermodulation, and Harmonic Distortion below 0.05%, damping
factor of at least 400 from DC to 1 kHz, and the ability to operate into load impedances from 1 ohm to infinity even
into highly reactive loads

M600 DC 300A D150A

RMS power out 750 watts into 8 ohms )

1,350 watts into 4 ohms 500 watts rms into 2.5 ohms (1 chan) 200 watts’into 2.5 ohms (1 chan)
Power bandwidth DCto 20 kHz + 1 db — O db DC-20kHz + 1 db — O db DC-20kHz + 1 db, — O db
Phase response + 0" — 15" DC -~ 20 kHz +0, — 15’ DC to 20kHz + 0, — 15 DC to 20 kHz
Slew rate 16 V/ usecond 8 volts per microsecond 6 volts per microsecond
Hum & noise 120 db below 600 Watts At least 110db below 150 watts At least 115 db below 90 watts
Dimensions 19’ std rack, 83’ H, 16%2"' Deep 19" Rackmount, 7' High, 9%"’ 19" Rackmount, 5%’ H, 83" D

Deep

MACINNES LABORATORIES LTD. | MACINNES FRANCE

Macinnes House, Carlton Park Industrial Estate Paris 75019, F
Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 e gl e

WW—052 FOR FURTHER DETAILS

CT Series
3A 250V AC
.. bA 29V DC
I5=7 Single and doubl
pole, 2 and 3
position lever
and rocker
switches with
solder lugs.

e &

today for
your copy of
this new Arrow
subminiature switch
brochure

T Series

) 5A 115V AC
5A 29V DC
_Special Duty.Single

«%2 and double pole, 2 1A 125V AC

' and 3 position lever 2A 29V DC

switches with ’ &P, Single, double and
. solder lug or triple pole push
M printed circuit button switches with
S 9 terminals ¢ momentary
#y action. Solder
lug or PC terminals
" WW — 065 FOR FURTHER DETAILS

Arrow-Hart (Europe) Limited,
Plymbridge Road, Estover,
Plymouth, PL6 7PN

Tel: Plymouth {0752) 701155

WWW.americanradiohistorv com
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* SOLID STATE

* HIGH STABILITY
* ROBUST

* VERSATILITY

* RELIABILITY

* SINUSOIDAL

Reliable Frequency & Voltage
Stabilization

The efficient operation of sophisticated
electrical and electronic equipment is, in many
instances, dependent upon an electrical supply
which Is stable in both frequency and voliage

In many overseas countries and even in the
United Kingdom, during periods of heavy
demand. the variation in the frequency and
voltage is sufficient to introduce errors and the
malfunction of such items as Recording
equipment, etc. Likewise, in certain areas, the
only source of supply is from a Generator, the
output of which can vary considerably when
different loads are imposed. This has precluded
the use of a wide range of equipment in many
countries. Voltage Stabilizers are readily
available but these do not stabilize the frequency
of the supply which, in many instances. is
essential

The CINTEC FREQUENCY &
VOLTAGE STABILIZER provides
the answer to both these problems.

When the supply frequency is fluctuating
wildly, between 40Hz and 60Hz and the voltage
by more than 10% the output from the Stabilizer
will not vary more than 01% from 50Hz or 1
in voltage, even when different loads are
imposed

It opens up new markets for the manu
facturers of a wide range of'equipment for use in
Recording Studios, Offices, Hospitals, etc., and
in particular, when it is required for mcbil2
operation

The CINTEC FREQUENCY & VOLTAGE
STABILIZER is also available for supplies of
100-125 volts, 40-60Hz with an alternativa
output of 50Hz or 60Hz at 115 volts or 239
voits and as a dual frequency model with a
switchable output for 50Hz or 60Hz

The Stabilizer may also be used as a
frequency converter. For example, the supply to
it can be any frequency between 40-60Hz and
the output can be switched to either 50Hz ar
60Hz. In hatels, overseas visitors frequently
arrive, bringing with them Audio-Visusl
equipment which they wish to use, only to find
that the frequency of the supply in the hotzl is
unsuitable

Applications for the use of the CINTEC
FREQUENCY & VOLTAGE STABILIZER are morz
numerous than can be listed. Therefore, if you
have a supply problem, contact CINTEC
LIMITED whose engineers will be only too
pleased to assist

r——'———

CINTEC

Nane
Positign
Company

Address

' »
. 2 1 :
SPECIFICATION
INPUT 100-125 volts or 200-250
volts at 40-60Hz
OUTPLT: 115 volts or 230 volts

(adjustable within *E%)
STABIL TY: Voitage; * 1% MNo load to full load
Frequency: = 0.01% No load ro full
load

FREQUENCY 50Hz or 60Hz. Single or
dual versions
WAVEFORM SINUSOIDAL
DISTORTION: 2% Max.
AMB. TEMP —20 to +40° C
DUTY Continuous
DIMENSIONS: 432 W) x 196 {H) x
508mm (D)
(17" x 7%"" x 20")
WEIGHT 33Kg. (72 Ibs.) |
CONSTRUCTION:  Cabinet or rack mounting
TERMINATION: Barner strip connections at

rear of case

24V DC Inverter

Inverter versions of the Stabilizer are available
with output ratings of 500w, 250w and 150w,
at 230 volts or 115 volts at 50Hz or 60Hz. The
output stability has an accuracy to the same
specification as for the A.C. versions and the
Unit is housed in a case of similar design and
sSize

Certificate of Calibration
The Stabilizer has been tested in
accordance with National Standards by
Bradley Services of London (Certitication
No. K5149/5832)

Detaried Specification and Brochure

~ CINTEC LTD

Availabie Post Coupon or Telephone/Telex

_-_-_-J

Wandle Way, Mitcham, Surrey CR4 4NB. England. Teiephone: 01-640 2241 Telex: 946177

wwweamericanradiohistorv.com
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WIDE BAND AUDIO
SIGNAL GENERATOR

a high accuracy solid state
sine/square wave
generator with 600 ohm

[Hfl attenuator output or low

impedance output
delivering 3 watts intoa 5

UK price

£53.70

plus VAT

HIGH IMPEDANCE
AC/DC MILLIVOLT-
METER (The Modern
equivalent of the
Valve Voltmeter)

an AC/DC wide range
meter with 20 scales
covering 1.2 mV to
400 volts FSD
mcorporanng a power
scale in decibel

UK price

£53.70

Plus VAT

LINSTEAD

MANUFACTURING LTD.

ROSLYN ROAD LONDON N15 5JB

O1- 802 5144

IRELAND: LENNOX LTD P.O. BOX 212A DUBLIN 2.  DENMARK:
SCANFYSIK AB 13/15 HJORRINGADE DK-2100 COPENHAGEN.
SWEDEN: EM| SVENSKA AB TRITONVAGEN 17 FACK S-171 19
SOLNA 1. NORWAY: EMI NORSK AS POSTBOKS 42 KORSVOLL
0OSLO 8. MALAYSIA: LEC Sdn Bhd P.O. BOX 60 BATU-PAHAT
SOUTH AFRICA: PROTEA (PTY) 38 FARADAY STREET
JOHANNESBURG.

WW — 059 FOR FURTHER DETAILS V

brenell
PROFESSIONAL
TAPE TRANSPORTS

and mul_ti-chalnne'l e!leg:tronics
for studio and industrial use

e Typel9 ‘
a 25mm model

B e

Tapewidths up 10 25mm

Speeds: 3mm/s minimurn up to 152cm/s max
Finance Reel Capicai: du‘:) stf:e;gc:\c’dels
available i )

Remote Control Facility

Tape Tension Conzrel

Automatic Intertock against misuse
Special models 10 customer requirements

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

* Kk KK XK

Strumech Engineer n¢ Liwmited
Coppice Side, Brownhills, Walsal , westMidfnds
Telephone: Brownnil 54321 L7

WW — 022 FOR FURTHER DETAILS
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Take your pick!...

THOMSON-CSF electrostatic CRT’s :

m for high-performance scopes :

THOMSCN-CSF ELECTRONIC TUBES LTD / RINGWAY HOUSE / BELL ROAD / DANESHILL ¢-BASiNGSTOKE RG24 00G

Rugged versions available.

A

L

THOMSON-CSF

TEL. : (0256) 29155 / TELEX . 858865

-WW—073 FOR FURTHER DET'AILS:

Tube ref Useful Overalt Typical Capacitance W-iting Deflection
screen area tength ‘frequency speed factor
XiX2 Y1 Y2
cmxcm cm MHz pF nm.ns vV.cm™'
TH 8203 8x10 37 350 2e=Z x 150 Q 30 6.1 1.2
TH 8205 8x10 34 200 8 15 54 22
TH 8206 10x 125 38 100 8 15 6% 28
TH 8207 10x 125 40.5 175 8 25 65 26
m for large - screen wideband monito
Tube ref. Useful Overall Deflection Ser sitivity
screen area length angle
cm x cm cm ©° v.cm™
TH 8000 25x 19 44 70 9
TH 8201 18x 13 35 85 75

2650
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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 50Hz

ringing circuit. All are Post Office and C.E.G.B. approved,
and the second version is aiso approved with extra
protection diodes added. Requests for data sheets

welcome. Or 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—050 FOR FURTHER DETAILS
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FREQUENCY COUNTERS

HIGHER PERFORMANCE INSTRUMENTS FROM
1/10 Hz to 1.2 GHz. MEASURING FREQUENCY,
PERIOD, TIME, FREQ./RATIO AND CALIBRATED
OUTPUT FACILITY. FAST DELIVERY.

== o
o e (198
125w DORNTER T

TYPE 1001M

CRYSTAL OVEN

RGN ¢670 1.2 GHz

Sensitivity 10mV. Stability 5 parts 10."
01M 32MHz 5 Digit £82 | 401 32MHz 6 Digit £121
501 32MHz 8 Digit £178 | T01A 80MHz 8 Digit £195

801A/M  300MHz 8 Digit £305 | 90IM 520MHz 8 Digit £375
801B/M  250MHz 8 Digit £262 | 1001M 1.2GHz 8 Digit £670

Start/Stop versions plus £12 | Memory versions available if not
suffixed M £25 extra
Type 101 1MHz 100KHz 10 KHz Crystal Standard £85
Type 103 Dfi/Air Standard £85

SUPPLIERS TO: Ministry of Defence, G.P.0., B.B.C., Government Dept., Crystal
Manufacturers and Electronic Laboratories world-wide

Telephone: 01-5672 0933/4

| R.C.S. ELECTRONICS
! NATIONAL WORKS, BATH ROAD

I HOUNSLOW, MIDDX. TW4 7EE

| N

WW — 025 FOR FURTHER DETAILS

Vaco STRIPEX
Wire Stripper

Precision Stripping Tool for most types of PVC

wire and cable from 38-10AWG. — Solid or
stranded.

Features include:

33 self adjusting cutting knives

penetrate and remove insula-

tion without nicking the wire

Depth Control adjusts for

different insulation thick-

nesses

Wire cutter with transparent

finger guard snips cable clean.

Lightweight moulded nylon

body reinforced with

fibreglass, reduces fatigue in

continuous operations.

Packed in contoured plastic

Model No. 70285 case. Individually cartoned

No.70286. Metricwire plier. Crimpsterminals, cutsandmeasures
bolts, cuts and strips wire. Combines the most used cable

operations in a single tool.
L]
Mt TRIC !!! ,gll II a

!

Distributed by

Special Products Distributors Limited

81 Piccadilly, London W1V OHL
Tel. No.01-629 9556
Cables: Speciprod London W1

WW — 023 FOR FURTHER DETAILS
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@ P.A. SYSTEMS FOR AIRPORT, HOTEL, FACTORY.

@ THEATRE AND LECTURE THEATRE AUDIO SYSTEMS

@ AUDIO MIXING EQUIPMENT

@ SIMULTANEQUS TRANSLATION SYSTEMS

@ RADIO AND T.V. BROADCAST SOUND CONTROL EQUIPMENT

® MARINE INTERCOMMUNICATION AND ENTERTAINMENT EQUIPMENT

® System design, manufacture and installation.

H AUDIX LIMITED
a l I l X Wenden, Saffron Walden, Essex CB11 419
TEL. Saffron Walden (0799) 40888: VELEX: 817444

Putting our test equipment to the test
won't cost you a thing.

Send now for the new Heathkit catalogues.
They 're both free

v I Y7 & Then, when you get them,compare Heathkit equipment
i ! with the instruments you re using now.
{ We're sure you'll he pleasantly surprised.

In the assembled catalogue you'll find a wide range of
laboratory grade assembled instruments. Including oscillo-
scopes, frequency counters, muiti-meters, power supplies.
function generators and chart recorders.

In the kit catalogue vou'll find all you'd expect from the
world's largest makers of electronic Kits. Test equipment,
audio equipment, kits for the home and many more.

We'll also be very happy to advise on all your service
requirements.

For full details, just post the coupon now. Or call in and see
us at the London Heathkit Centre. 233 Tottenham Court Road.
or at our showroom in Bristol Road. Gloucester.

And test our test equipment for yourself.

Heath (Gloucester) Limited, Dept. WW-66 Bristol Road.
Gloucester GL2 6EE. Tel: (04521 29451,

I To: HeathtGloucester) Limited, Dept. WW-66. I
Gloucester G1.2 6EE. Schiumberger

2

Heath/Schiumberger
assembled instruments

] Pleasesend me hoth Heathkit catalogues. |

{ I Name - o = cem s = |
| Address. _ B |

i — Postcode I

L----------_-_---_

WoDULESHIE CALCULATORS

ES NEW MODELS

NEW PRI

Buiit-in alarm : Tilt operated snooze
“DELTA"” £9 00 ALARMS AM/PM indicator: Power failure indicator
12 hour L
4 RED 0 5" LEDs “ALPHA’’
STD |ALARM| 4GREENO 5" DIGITS trom £I 0.00

Module Kit . . . . . .. ... ... (excl. case) 9.00 [ 11.50 12 24
Module: Assembled . .. .. .. (excl. case) 9.50 | 12.00 STD |ALARM m
Complete Clock Kit .. .. .. Perspex Case 12.00 | 15.00 Module Kit . .. .. .. ... .. (excl. case) 10.00| 13.00
Complete Clock Kit . . ... ... Teak Case 12.70 | 15.70 Module Assembied ... .. (excl. case) 11.00| 14.00
Ready built Clock . .. ... .. Perspex Case 17.00 | 21.00 Complete Clock Kit ... Perspex Case 12.50| 15.50
Ready built Clock . ... ... ... Teak Case 17.70 | 21.70 Ready-built Clock . . . . .. Perspex case 17.50| 21.50
Perspex Case Colours: Black, White, Red, Blue, Green, Orange. Available separately . . .. ... .............

Built Alpha Units: State 12 or 24 hour 65l\(I)OVUS CALCULATORS Send S.AE

2-YEAR GUARANTEE ON READY BUILT CLOCKS 850 gg‘;g :l;:‘;‘gmmele 'L“"‘ e

CWD. PULSE ELECTRONICS LTD (E.1). 202 SHEFFORD ROAD. CLIFTON. SHEFFORD. BEDS. Tel. Hitchin (0462) 814477

wwweamericanradiohistorv. com
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Jointhe Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,

television, automotive instrumentation . . .

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

Design of Digital Systems.

e £6.20

S == plus 80p packing and
surtace post anywhere in
the world.

Payments may be made in
foreign currencies.

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: £4.20 :

plus 80p P. & P.

1. Basic Computer Logic

2. Logical Circuit Elements

3. Designing Circuits to
Carry Out Logical Func-  Offer Order both courses
tions for the bargain price £9.70,

4. Flipflops and Registers plus 80p P. & P.

Designer These courses were written so that you could
' teach yourseif the theory and application of
Manager digital logic. Learning by self instruction has the
Enthusiast advantages of being quicker and more thorough
- . than classroom learning. You work at your own
Scientist speed and must respon?:l by answering ;uest_ions
Engineer on each new piece of information before

Student proceeding to the next.

Guarantee—no risk to you

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

—_—————————e e ———

To Cambridge Learming Enterprises, Dept COM

| FREEPOST. St. Ives, Huntingdon. Cambs PE17 48R |
‘Please send me . . . . set(s) of Design of Digital Systems at£7.00 each, I
p & p included

‘or ... set(s) of Digital Computer Logic and Electronics at £5.00 each, I
p & p included I

‘or ... .. combined set(s} at £10.50 each, p & p included

Name .

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

I
I
I
I
IAddress . . S
I
I
I

I

I

I

I

‘delete as applicable I
WW6 I

- e o o e e e e o — — — — e =

COIL WINDIN

Manufacturers of all wound components including
transformers, chokes, stators and armatures.
Prototype and design service available.

Electric Windings' factories are equipped to handle
large or small volume production. Vacuum
impregnation plants provide varnish impregnation
for all temperature requirements.

ELECTRIC WINDINGS (LONDON) LTD.
(Dept. WW) Avenue Works, Gallows Corner
Romford, ESSEX RM3 0AJ

Ingrebourne 46677

WW—039 FOR FURTHER DETAILS

~control systems s

Servos
synchronous
steppers
dc motors

gearboxesand - ° «

Stockists for im?EX Motors molmngn

McLENNAN ENGINEERING LIMITED
Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8

WW — 008 FOR FURTHER DETAILS
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METER PROBLEMS?

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

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

Full Information from: .

HARRIS ELECTRONICS (London

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

WW — 032 FOR FURTHER DETAILS

a4 ‘ )
EYLDE
TRANSDUCER and RECORDER R

AMPLIFIERS and SYSTEMS

T

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low
weight—realistic
prices.

Fylde

é' Electronic

Laboratories
Limited.

Y=

49/51 Fylde Road Preston
PR1 2XQ

\ Telephone 0772 57560 )

~ WW—037 FOR FURTHER DETAILS
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£

AUDIO HIGH SENSITIVITY
VOLTMETERS & NOISEMETERS

HSV1 Audic:a Voltmeter. Average reading . . . . . £125.00
HSV2 Audio Voltmeter. True r.m.s. reading ... . £1 75.60
ANM1 Audio Noisemeter. Average reading .-. . . £150.00
ANM2  Audio Noisemetér. True r.m.s. reading . . £200.00

Four instruments are now available for the measurement of
audio frequency signals including noise. They are derived
from a basic battery operated voltmeter design having 16
measurement ranges from 1CuV for full scale meter
deflection to 300V f.s.d. The Voltmeter has a high input
impedance and low inherent noise. It is fitted with a high
grade meter having a 5’/ mirror scale of excellent linearity,
calibrated in volts and dBv.

The Audio Voltmeter {HSV1) becomes an Audio
Noisemeter (ANM1) by the inclusion of frequency
contouring networks having characteristics recommended
by international organisations concerned with specifica-
tions and measurement standards as being suitable for the
quantitative measurement of the subjective effect of noise
in audio systems. The HSV1 and ANM1 instruments
respond to the average or mean value of the waveform
being measured and are calibrated in r.m.s. values on a
sine wave.

in the HSV2 and ANM2 instruments an r.m.s. to d.c.
converter module is incorporated which provides a true
r.m.s. reading on waveforms with a crest factor in excess
of 10. These instruments are also provided with an
additional output socket giving 1.00V d.c. output
corresponding to 1.00V at nominal full scale .meter
deflection to operate a chart recorder or d.c. digital
voltmeter.

All the instruments are fitted with a socket to enable an
external network of any weighting characteristics to be
introduced in the measuring circuit. This extends the use
of the instruments to vibration and acoustical measure-
ment as well as to the measurement of gramophone
turntable rumble, f.m. receiver noise, etc.

Brief Specification.

4Hz to 500kHZ * 0.5dB at

Frequency response as
frequency limits.

Voltmeter

Input impedance 1Mohm shunted by 30pF.

Attenuator accuracy 0.25%.

Meter scale linearity 1%. Typically better than
0,

5%.

Waveform error in true
r.m.s. instruments 1% for crest factor 10.

Wide band (fiat response as
voltmeter)

DIN. 'Audio Band’

IEC/DIN. Curve ‘A’

Noisemeter inctuded
weighting characteristics

CCIR
Size 1M%%Y x 7% x 8%"
deep overall

Please write or phone for descriptive leaflet giving details of the
design and full performance characteristics of the above
instruments, together with a reprint copy of Dolby Laboratories
Inc. Engineering Field Bulletin No. 19/2 — ‘Noise Measurement
on Consumer Equipment’.

RADFORD LABORATORY INSTRUMENTS LTD.

Ashton Vale Road, Bristol BS3 2HZ Avon
Telephone 0272 662301

USA. Roth/Sindell. 540 Keltori Ave.. Suite 102
Los Angeles, California 90024. Tel. (213) 473-3687

) WWw—063 FOR FURTHER DETAILS
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BARR & STROUD MODULAR
EF3-04 Low Pass ST F ILTERI"G

s 5 s //',,:,. Now FOUR Modules-
EF3-03 High Pass ) L s 2Nd more to come!

Cut-off frequency variable from 0-1Hz to 100kHz
i The introduction of our EF3 Electronic Filter
System was a breakthrough in electronic filtering,
a System with options and interchangeability

EF3-02 Low Pass

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

EF3-01 High Pass

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

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

10w Paag suren 2
e Ty

Send now for full detatls to

=y | f
Oé ="l BARR AND
e el = |

Glasgow and London

Barr & Stroud Limited,

I I \ all Mall East, London
EF3 Basic Main Frame _ Tttt Tondon sy o

WW—041 FOR FURTHER DETAILS

Test Equipment | Lligetd i 20l >

_ integrated c.itguit'
NNNCEREE power amplifier

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(incV.AT.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.
P-----------m-
lPIease send me details of all your test equipment

TPA 50 - D Specification

| vame PR TRUT P :
| appRESS .. ke

Power Output 100 watts rms into 4 ohms
65 watts rms into 15 ohms

Freq Response 10-1dB 20Hz to 20KHz into
15 ohms. -1dB at 150KHz

Total harmonic Less than 0-04% at all levels up to
distortion 50 watts rms into 15 ohms

Input sensitivity OdBm

Noise -100dB

Rise time 2 u seconds

Price £77 plusV.AT.

100V Line {C.T.) and balanced inputs available.
For full technical information contact:

H||H ELECTRONIC

CAMBRIDGE ROAD, MILTON, CAMBS
TELEPHONE CAMBRIDGE 65945/6/7

WW—031 FOR FURTHER DETAILS

Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1SU
Tel(01)-802 8832

------‘

"
|
|
|
|
|
|
|
|

WW—038 FOR FURTHER DETAILS
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News of the Decade

-

RESISTANCE

CAPACITANCE
INDUCTANCE

_over 60 different models
)’ available,many from stock

CONTACT US IFE YOU NEED MORE INFORMATION OR DEMONSTRATION
DECADE BOXES DECADE BOXES continued

R803 8 0— 11111111 - 001 162.80
High Dissipation—Resistance—1%

“*Junior’'Series—Resistance— 1%

Decades Ohms Range Ohms Resolution
11 5 0— 1.111.100 10 30.90 Decades OUhms Range Ohms Resolution £
12 5 0— 111110 1 30.50 HD1 5) 0-— 1,111,100 10 104.70
13 4 0— 111:100 10 25.10 HQ1__./L 5 ) 0— 111110 0.2 Approx. 110.30
14 4 0— 11,110 1 24.80 “‘Point One”’ Series—Inductance—5%
JE 3 0— 11 100 10 20.60 Decades mH Range mH Resolution £
J6 . 3 0— 1,110 1 20.50 L1 ) 00— 1.110 1 95.60
J60 6 0— 1111,110 1 37.20 L2 2 0— 110 1 67.10
J70 7 0—-11,111,110 1 43.70 L3 2 0- 1.100 10 74.50
“*Junior'* Series—Capacitance—1 % *"Hundred’’ Series—Inductance—0.3 %

Decades pF Range pF Resolution £ Decades mH Range mH Resolution £
) 3 100 111,000 100 22.20 L300 3 oo ! 217.00
Jec2 2 +var 30— 11.140 “Infimte” 23.20 - ’ .
Point One’’ Series—Resistance—0.1% CAPACITANCE BOXES
a3 _AQecades Oh(r)ns Range1 . (())h1ms Resolution £56 85 Decades -
R4 A O: 11110 N 50'53 Decades  pF Range pF Resolution Accuracy £
R5 4 0— 111110 10 4967 c3 3 100— 111.000 100 1% 48.30
R7 5 0— 1,111,100 10 ., 61.71 PC3 3 100~ 111,000 100 5% 66.70
RO 5 o— 111.110 ] 62.35 ca 4 100--1,111,000 100 1% 73.60
‘R10 5 0—- 11111 01 62.89 PC4a 4 100--1.111,000 100 5% 103.50
Ri1 5] 0—11,111,000 100 71.81 Decade plus Variables
R20 6 O0— 1111110 1 74.71 Decades pF Range pF Resolution Accuracy £
R21 6 0— 111,111 01 75.68 vCa 3 50— 111,150 INFINITE 1% 61.00
R22 6 0~ 11,1111 001 82.24 vC5 4 50—1.111.150 . 1% © 86.30
R30 7 0—-11,111,910 1 94.39 PVC5 4 50—1111.150 . 0 5% 128.80
R31 7 0— 1111 1M 01 87.72 SvC5H 4 50—1,111,150 . 0.05%- 574.20
R32 7 0—- 1111111 001 88.37 €500 4 50—1,111.150 0.2% 238.50%
R41 8 0—-11 111,111 01 107.07 SVC5 special Details on apphca.on
R42 8 O—- 11111111 001 . 102.88 N
"Hundred”” Series—Resistance—0.03% Variables

Decades Ohms Range Ohms Resolution £ . pF Range £ .
R400 4 G- 111,100 10 87.20 PVC1 Mk 2 5 200 05% 111.32
R401 4 C— 11.110 1 91.40 PVC2 Mk. 2 20— 1.120 0 5% 101.20
R402 4 0~ 1111 01 92.40 vC2 20— 1130 1% 42.60
R403 4 0— i 01 98.70 PVC4 0— 10 1% 77.22
R600 6 0—11,111,100 10 118.70 PVC1’S 20-- 120 0 5% 67.10
R601 6 0— 1111110 1 120.80 Switched
R602 6 0— 111111 01 122.90 witche
R603 & 0— 111111 0 01 128.70 ufF Range uF Resolution Accuracy £
R701 7 0—11,111.110 1 140.70 €140 0-- 140 10 5% 156.00 ¢
R702 7 G- 1111111 01 142.80 C100 0-- 100 10 5% 132.00 ¢
R703 7 0— 111111 0.01 148.10 C60 0-— 61 01 5% 117.60¢
R§O2 8 O--11.111.111 01 160.20 ceor 0— 61 0.1 1% 239.00 ¢

t Packing and Handhng extra. Prices do not include VAT

J.b.1llovyd

Instruuments bltd

INSTRUMVIENTS Broolkk Avenue, Warsash, Southampton SO3 6HP
Tel: Locks Heath 4221

WW—053 FOR FURTHER DETAILS
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HATFIELD BAL

The FIRSTname for
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U

With over 30 year's experience in
designing Wideband Matching
Transformers Hatfield Instruments

WIDEBANDMATCHING =~ =
almost all problems of matching

TRANSFORMERS.

The standard range of over 200 types includes:

| Low Power Wideband Transformers Series 3500
Matching 50 onm and 75 ohm unbalanced
impedances to 50, 75, 110, 150, 200, 300
and 600 ohm balanced impedances.

Frequency coverage in three major bands.
5KHz to 3MHz, 100KHz to 100MHz, 3MHz
300MHz 3 Alternative styles.

High Power H.F.

Transformers Series 6700

Matching 50 ohm and 75 ohm

unbalanced impedances to 75,

200, 300 and 600 ohm balanced

impedances C.W. power ratings

from 150W to 1.8KW. Frequency range 2 to 30MHz.

Many other impedance ratings
and special types have been designed
and manufactured for more specialised customer applications.

unbalanced to balanced impedances
£ of different values,

Antenna Matching Units
Series 7000
Matching 50 ohm and
75 ohm unbalanced
impedances to 50, 75, 110,
150, 200, 300 and 600 ohm
balanced impedances.
Freguency Coverage in

4 3 major .bands 5KHz
to 3MHz, 100KHz to
50MHz, 2MHz to 30MHz.
Power ratings from 5W
to 15W. Options for
load test facilities
and lighting protection.

Ask for detailed data sheets and information on the Hatfield Range of Hybrid Units — Passive Couplers

HATFIELD

forward thinking in electronics

HATFIELD INSTRUMENTS LIMITED,
Burrington Way, Piymouth PL5 3LZ, Devon.

Telephone: Plymouth (0752) 772773
Telex: 45592. Grams: Sigjen, Plymouth.

WW-—066 FOR FURTHER DETAILS

INTRODUCTORY
PRICES

In addition to National,Mostek and Caltex clock chips, we are now
selling a range of General Instrument chips.

AY-5-1202 + Futaba 5LTO01

AY 5-1202 interfaces directly with 5LTO 1 to provide the basis fora
very simple electronic clock. The hours and minutes can be in 12 or
24 hour format and 50 or 60 Hz can be used as the timing source.
5LTO1 is a green phosphor diode display. Price £10.56.

AY-5-1230 + Futaba SLTO1

This chip similar to 1202. 1t has an ON/OFF programmable alarm
which can be used in 7 segment mode to drive the 5LTO1 or in BCD
format to drive logic or TV display chips. Price £11.05

MK50253 + Futaba SLTO1

12 or 24 hour, 6 digit alarm chip. Snooze facility. Price£11.40.

MISTRAL CLOCK KIT

Uses AY-5-1202 + Futuba 5LTO1. Complete kit including case.
£11.568.

CHEVIOT ALARM CLOCK

24-hour 4-digit alarm clock, 0.5 green display. tilt to snooze
Finished clock — not kit. £21.85

Please send S A.E. for new Catalogue

Terms. C.W .O. Access, Barclaycard (simply quote your number and sign)
Credit facilities to Accredited account holders
ALL PRICES EXCLUDE VAT AT 8%

BYWOOD ELECTRONICS
68 Ebberns Road

Hemel Hempstead, HP3 9RDF
Tel. 0442 62757

IN-LINE WATTMETER

Measures power output from transmitter and reverse
power from antenna.

Compact and light weight (approx. 1 1b)
Frequency range 2MHz to 19Hz.
Measures RF power from 1W to TKW,

System includes a series of wide range RF elements which
can be left permanently in-line in the transmission cable —
measurements can then be taken without disconnecting
the antenna.

MOTOROLA ELECTRONICS LTD.,

444 BATH ROAD. SLOUGH, BERKS.
TELEPHONE: BURNHAM 62427 TELEX: 847121.

WW — 010 FOR FURTHER DETAILS
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DOLBY NOISE REDUCTION
The First Successful Decade: 1966 ~1976

Dolby noise reduction has staying power. The A-system has been around for ten years. If you
have read our technical papers and otherwise followed our progress, you're probably familiar
with the reasons for this success. Here are ten quick reminders.

1

The Dolby system works like a constant-gain amplifier
in two critical dynamic regions — [ow levels and high
levels. Error-free signal handling is thus ensured at the
dynamic range extremes. Compression and expansion
occur only at easy to handle mid-levels.

2

The system employs a simple adding and subtracting
scheme which automatically results in mathematically
exact complementary compression and expansion.
There are no approximations, so the signal must come
out the same as it went in (just get the Dolby Level
right). '

3

Compressor overshoots with high-level transient signats
are suppressed without audible distortion, because of
the basic system layout (dual signal paths). Since there
are no overshoots to be clipped by the récorder, there
is no impairment of even the most extreme transient
signals.

4

The freedom from overshoot is a result of system
philosophy, not an ultra-short attack time, so it is
possible to utilize relatively gradual gain changes. This
yields a compressor output which is remarkably free
from modulation distortion. There is thus no need to
depend upon cancellation of modulation products by
the expander (which relaxes recorder performance
requirements). '

The Dolby A-éystem now looks forward to

5

The reproduced dynamics of low-level signals are
essentially immune to rumble in the input signal and
head bumps and other frequency response errors in the
recorder — the system has a solid low-level ‘gain floor’.

6

The system gives a pre-determined amount of noise
reduction which is realistically useful (set at 10 dB).

7

The noise that remains has a subjectively constant level.
Noise modulation effects are almost non-existent.

8 3

The principles and parameters used in the Dolby system
result in a high margin of safety. The system works
well with all types of audio signals — speech, music,
effects — and practically all types of noises. High noise

jevels (from multi-generation copies, for example) do not
impair performance. .

9

The system functions reliably on a day in, day out basis,
with real workaday recorders and other equipment.

10

All of the above have been proved in ten years of
dependable service to the industry — 25,000 professional
channels in use by well over a thousand studios in more .
than 50 countries around the worid. ’

The Second Successful Decade: 1976 ~-1986

00 Dolby

Dolby Laboratories Inc -

‘Dolby’ and the double-D symbol are trade
marks of Dolby Laboratories Inc. .

731 Sansome Street

San Francisco CA 94111
Telephone (415) 392-0300
Telex 34409

Cable Dolbylabs

346 Clapham Road
London SW9

Telephone 01-720 1111
Telex 919109

Cable Dolbylabs London

WW — 083 FOR FURTHER DETAILS
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NOW IS THE TIME TO BUY!

Our prices were reduced in April. Now
T : VAT has been halved. Will things ever
S ‘ T —— be quite this good again? Make use of

“T._T'! N 7 : your credit card and buy now with

A 9'*‘-] 2 e ’-J FT f ; 5 confidence.

i . L e Srere We give full after-sales service and
— T guarantee with all parts and kits.

If you have already purchased, why notadd a

TOUCH-TUNE PRE-SELECT UNIT
to your tuner

This is a separate unit, powered from the normal tuner supply, and designed as an
alternative to the existing push button unit (K9a). It provides six pre-select channels
while maintaining the manual control and frequency meter circuits. The pre-set pots
(20 turn cermet types, of course) are accessible from the underside of the tuner
without removing the cabinet, being mounted between the chassis and the front
panel. The channel selected is indicated by L.E.D. lamps incorporated in the touch
buttons, which replace the manual buttons without modification to chassis or front

panel.
Send for full details and price list, etc. Or send 50p” for

our new booklet fully describing our updated tuner. 33 Restrop View
‘Refundable bn order over £10 Purton, WILTS.

SN5 9DG

ELECTRONIC
INDUSTRIAL THERMOMETER

AR NE

3

N
MODEL 41 | LS e
OFF.
R.F.SIGNAL GENERATOR
- HOKU TO ELECTRIC WORKS LTD
Price £54.85
* 150 KHz — 220 MHz on fundamentals PLUS VAT
* Bclear scales — Total length 130mm. THE MODERN WAY TO MEASURE TEMPERATURE
* Spin-Wheel Slow Motion Drive 11 — 1 ratio. A Thermometer designed to operate.as an Electronic Test Meter. Will
* Overall {\ccuracy—Z%%. measure temperature of Air, Metals, Liquids, Machinery. etc., etc.
* Modulation, Variable depth and frequency. Just plug-in the Probe. and read the temperature on the large open
* Internal Crystal Osciliator providing calibration checks throughout all scale meter Supplied with carrying case, Probe and internal 1%
ranges. g ‘
* Mechanical scale adjustment for accurate alignment against internal 'Vd‘zll:’:;ar;ﬂzfzs;z,,enl:g:es;:es from—40° Cto + 70° C

1MH2z crystal oscillator.
* Powered by 9V Battery.
Trade and Export enquiries welcome
Send for full technical leatlets

Model “Mini-Z 2" measures from—5° G to 4+ 105° C
Model “Mini-on Hi’" measures from 4+ 100° C to 4+ 500° C
PRICE £20.00 each (VAT 8% EXTRA)

Post and Packing £1.00 extra Write for turther details to
NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET, HARRIS ELECTRONICS (LONDON),
NEWTON ABBOT, DEVON, TQ12 1NE 138 GRAY’'S INN ROAD, LONDON. WC1X 8AX
Tel. Newton Abbot 68297 . (’Phone 01-837 7937)
WW—047 FOR FURTHER DETAILS WW — 033 FOR FURTHER DETAILS
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Where else will you find for *£125:-
+ Dual trace, full portability
% 10 MHz bandwidth, 1omV sensitivity
+x Time base I1ps to 100oms in 16 steps

x X § magnification, Trace Locate button
K UK List ex VAT

x Trig Level and Polarity by one control

+ Bright, stable trace
Jcopex

For immediate attention write

or telephone
Scopex Instruments Ltd., Pixmore Industrial Estate,
Letchworth, Herts. SG6 17 Tel: Letchworth (04626) 72771
An independent British Company

WW-—074 FOR FURTHER DETAILS

Wayne Kerr's
top-selling bridge

Meets modern requirements. Is accurate
t0 0.1%.

Is self-balancing. Has 2,3 and 4-terminal
connections. Continuous readout of real
and quadrature terms.Overall range

10 micro-ohms to 100 gigohms, 0.001pF
to 10 farads, 1 nanohenry to 10 megahenrys
and 10 picomhos to 100 kilomhos. Built-in
source/detector (1592Hz).

Connectors for 200Hz — 20kHz manual
operation

Comparator facilities. Analog outputs.
Adjustable sensitivity. Ask for B642

Data Sheet.

Wilmot Breeden Electronics Limited*®

Durban Road, South Bersted, Bognor Regis, West Sussex, PO22 9RL
Telephone: Bognor Regis (02433) 25811 Telex: 86120

Incorporaung FERROGRAPH - RENDAR - WAYNE KERR
WW — 016 FOR FURTHER DETAILS
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GRAMPIAN REPRODUCERS LTD.

X209

Wireless World, June 1976

HANWORTH TRADING ESTATE FELTHAM , MIDDLESEX

'3
e

TELEPHONE 01-894 9141

‘WW — 034 FOR FURTHER DETAILS

Switching problems?
Rely on Zettler.

rProducing 30 basic types
of relay and 15.000 variants
with regard to contact ’
stacks, terminals, energizing
current and contact
material, Zettler is among
the largest manufacturers
of electro-mechanical
components.

\

Our product range
comprises:

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

Flatform Relay AZ 535

for reliable insulation between
signal and heavy duty circuits.

1 changeover.

Contact material : Silver cadmium
oxide, or fine silver.

Printed circuit mounting

{32.5x 20 x 11 mm).

Coil voltages: 6 to 110 v DC.
Contact rating:

240 V max., 3 Amax., 500 VA.

J

We resolve your switching problems rapidly and expertly. Please
contact us for further details.

ZETTLE

Brember Road, Harrow
Middx. HA2 8AS. Tel. (01) 4220061

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

Zettler
UK Division

-

RANK FILM

Fully transistorised
for high rehabihty

Versatile
Meets in every respect all current specifications
for measurement of Wow, Flutter and Drift
on Optical and Magnetic sound recording/reproduction
equipment using film, tape or disc
High accuracy !
- with crystal controlled oscillator

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

Two models available:
Type 1742 A’ BS-4847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 'B’ BS 1988: 1953 Rank Kalee
Specifications

For turther information please address your enquiry to
Mrs B.Nodwell
Rank Film Equipment, PO Box 70
Great West Road, Brentford
! Middlesex TW8 9HR

WW—011 FOR FURTHER DETAILS

EQUIPMENT

Tel: 01-568 9222- Telex 24408 Cables Rankaudio Brentford

www americanradiohistorv com
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FAST RESPONSE STRIP GHART RECORDERS

Made in USSR

Type H3020 -1 ‘ X
Single pen Type H3020-3 8

Three-pen e

Specification Recarding: Syphon pen directly attached

to moving coil frame,

Basicerror............. 2.5% curvilinear co-ordinates
Sensitivity . ............ 8mA F.S.D. . .
Response . ............. 0.2 sec. Equipment:  Marker pen, Timerpen, Paper footage
Width of each channel . . . .. 80mm indicator, 10 rolis of paper, connectors,
Chart speeds, selected by etc.

AT 4w  360o7 0102-05-1-25— | pimensions: H320-1: 285x384x16.5mm
Chart drive. .. .......... 200-250v 50Hz H320-3: 475x384x16.5mm

PRICE: H320-1 £108.00

. » H320-3 £160.00
Available for immediate delivery Exclusive of VAT

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF
Tel. 01-727 5641 Telex: 261306

ot Tk e T A i
WW — 004 FOR FURTHER DETAILS

e The International Microphone

For over 40 years Beyer Dynamic
microphones and headphones
have served the needs of prof-
essional ‘Sound Men’ throughout
the world.
The M500 (lllustrated) is only
one of a range of microphones
now serving thousands of users
who still demand high quality
performance and reliability.
Brochure showing the full range
/ of microphones, headphones and

/ accessories available on request.
) SEVER DYNAMIC

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

WW — 013 FOR FURTHER DETAILS
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THE ‘MISTRAL’ 1 DIGITAL CLOCK

* COMPLETE KIT »

@ Pleasant green display - 12/24 Hour readout

@ Silent Synchronous Accuracy - Fully electronic
@ Pulsating colon - Push-button setting

@ Buiiding time 1 Hr. - Attractive acrylic case

@ Easy to follow instructions - Size 10.5x5.7x8 cm
@ Ready drilled PCB to accept components

KIT PRICE £10.25
+ 82p VAT P&Pinc

THE ‘MISTRAL’ 2 DIGITAL
ALARM CLOCK

* Fully Built, Tested and Guaranteed %
WITH SLEEP-OVER FEATURE

@ Soft Green Display

@® 24 Hour Alarm

@® 10 Minute Repetition

@ Alarm Set Indicator

® Accurate Silent Timekeeping
@ Briush Designed and Built

COMPLETE CLOCK
£12.99

+ £1.04 VAT P&P inc.

Cash, Cheque or Postal Order or if you wish to
use Barclaycard or Access, simply quote name,
address and card number when ordering.

MTTTECH PROUUCTS U0

IMP HOUSE, ASHFORD ROAD
ASHFORD, MIDDX. TW15 1XB W
telephone ASHFORD 44211 (4 lines)
telex 936291 WESSIMP ASHFORD

Company

DATA AND
COMMUNIGCATIONS
TERMINALS

Teletype 28, 32, 33, 35, 40
TermiNet 30, 300 & 1200 (30 and 120 cps)
Teleterm 1030 & 1132 (portable 30 cps
with integral coupler and RS 232C)

Other page printers (by Siemens, ITT Creed, etc )
TermiNet 120 line printer

* Spares, repairs, overhauls and maintenance
* Other types and models available
* Refurbished units also available
* Short and long period rentals
* Minicomputer interfaces
* Quantity discounts
* |Immediate delivery

TELEPRINTER EQUIPMENT LTD.
70-80 AKEMAN STREET,
TRING, HERTS., U.K.

Telephone 0442-82-4011
Cables RAHNO Tring
Telex 82362

A/B Batelcom Tring

0
GRYSTALS ¥.\
~FAST! -

AEL GATWICK HDUSE, HORLEY, SURREY, ENGLAND

Tel: Horley (02934) 5353
Telex: B7116 (Aerocon Horley) - Cables: Aerocon Telex Horley

WW—043 FOR FURTHER DETAILS

J E S AUDIO INSTRUMENTATION

Illustrated the Si 451
Millivoltmeter — pk-pk §
or RMS calibration with:
variable control for
relative measure-
ments. 50 calibrated
ranges £50.00

Si453
Low distortion Osciilator.
Sine — Square — RIAA

Si452

Distortion Measuring Unit.

15 Hz — 20 KHz —.01%
PRICES plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cieckheaton (0274) 872501

CARR STREET CLECKHEATON, W. YORKS BD19 5LA

WW — 020 FOR FURTHER DETAILS
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Teonex are
better known abroad...
because we don’t sell
in the U.K.

Electronic valves (a really comprehensive
range). semi-conductors (a wide variety),
integrated circuits.

Teonex offers more than 4.000 devices.
They are competitively priced and they are
superlative in performance, because the company
imposes stnct quality control. Teonex concentrates
entirely on export and now operates in more than
70 countries. on Government or private contract.
All popular types in the Teonex range are nearly
always available for immediate delivery.
Whnite now for technical specifications and prices
10 Teonex Limited, 2a Westbourne Grove Mews.
London W11 2RY, England.

Cables: Tosuply London W11. Telex: 262256

rEGHER

.

ELECTRONIC VALVES + SEM! CONDUCTORS

for Teonexport only

WW — 019 FOR FURTHER DETAILS

BULK ERASURE PROBLEMS?

LR71

MAX REEL SIZE 112"

LR70

MAX REEL SIZE 8 V2"’

Ifit's personal we can only advise a diet or joining weightwatchers.
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 1ape up to a maximum reel size of 11%2"
and tape width of 1"/, guickly 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

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-—069 FOR FURTHER INFORMATION
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With our New

at£295" how

Our reputation for professional
soidering equipment has been
built on our precision preducts,
so we have taken sxtreme care
to see that our new ORYX
Super 30 iron at,

dare we repeat ff, only £2.95,

is going to be the best at its
price.

b, sk s VAT 8l 8%

& Iran coated screw-on tip,
§ Stainless steel shaft,
By 3 Styled handle,
A two-minute element
& change, and a Stainless
stzel clip-on hook.,
You can have further
i technical information, or by
33 ordering one now you will
T 3 see why we call it the
Super 39.
i A gyggation actual size.

o
Hue

Greenwood Electronics

Greenwood E ectronics Portman Road. Readi.g RG3 INE
Telephone 0734-535844 Telex 848659

WW — 007 FOR FURTHER DETAILS
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Time code generators’
translators, tape search

computer control

High-power wideband
linear amplifiers

11

‘D.M.W.
D.M.W. ASSOCIATES (ELECTRONICS) LIMITED

q n ' CE

A comprehensive range of airborne and ground ~  BRIGHTON, ENGLAND
based Time Code Generators, Translators, and
systems with manual or 'ape Search Units. The equipment is used in
conjunction with instrumentation and other types
“of magnetic Tape Recorders, for efficient data
acquisition and analysis.
equipment and fully computer controlled systems

are available. The computer controlled systems z_
include installation, commissioning and checkout s
software. A design service for special time code
applications is also available.

Manually operated

= —

STAND 160
COMMUNICATIONS

The third in a series of
international expositions

METROPOLE CONVENTION
NTRE J

N

8910 11 JUNE 1878
Orgarised by Tony Davies Communications Limited

RESEARCH AND

A comprehensive range of wideband
. or ideband DEVELOPMENT

linear amplifier systems covering
frequency range 500 kHz-60 MHz is

FACILITIES

b
o
-
3

({1115

available. A wide range of power output is
available by combination of basic modules.
Hybrid couplers for power splitting and

COVERING A WIDE
RANGE OF

CONVERTERS AND SYSTEMS.
VIDEOD INSERTION UNITS

combining, sub-octave high power
switched filters, and automatic aerial
matching units are also available. The
company also offers a design and
development service for special systems.

HIGH SPEED VIDEO ANALOGUE TO DIGITAL AND DIGITAL TO ANALOGUE

TECHNOLOGY

DMW Associates (Etectronics) Ltd
6-8 Morris Road

Royal Oak Industrial Estate

Daventry, Northamptonshire

Great Britain. NN11 5PD

Telephone: Daventry (032 72) 71472

ANADEX CF-700

1 GHz COUNTER
FOR £564

! - -

Features include: —

* 1 GHz count rate with 1Hz resolution

* 30mv sensitivity with high overload capa-

bility

* 8 digit 'SPERRY’ display
Also: Model CF-710 giving 0.001Hz resolution up to

10k Hz

a s p e n electronics limited

2 KILDARE CLOSE, EASTCOTE
MIDDLESEX HA4 9UW
TELEPHONE: 01-868 1188

_TELEX NO. 8812727

i»

\\
\
A
I\

)

SPEEDSERVICE

Hard-to-find tubes and
semiconductors are normally
included in our quotations.
We try togive a complete answer.
AEL GATWICK HOUSE HORLEY SURREY RH6 9SU

Telex 87116 Cables Aerocon Telex Horley  Telephone Horley 5353

WW—044 FOR FURTHER DETAILS
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£1-95 £z T2 .2

hwdwalw b
Zait. 10-eee
2 WATT SPOT LAMPS
nm VELLOWGREEN |
LBEMN DEPT. ww, THE crescent [0 A M. 2]
ENGINEERING CoLTn, YORSTHORNE BURNLEY

LANCS. Tel, Bumiey 20840
WW-—042 FOR FURTHER DETAILS
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Now the Alpha costs less than the A%
will the 1567 engineers who are still without one
please identify themselves ?

It was two years ago that
Alpha one was launched by
Advance.

As a brand new concept
in low cost digital
multimeters.

Now, many thousands of
instruments later, Alpha |
and Il are everywhere.

You, too, should claim -
your Alpha. And to helpyou, & S
we're listing the advantages
engineers of competing
firms enjoy :

% Low, low prices.
Alpha ! now costs only £49 and Alphalll

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

Y Extraordinary battery longevity. One PP9 lastsupto a
yearinanAlphal.

% No backache. Aiphas are small, light, butina tough
as blazes carrying case.

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

+ No squinting. Our LEDS give bright, clear, unambiguous readouts.

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

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

Telephone: 01-500 1000 Tetex: 263785

WW—049 FOR FURTHER DETAILS
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—TURNER—

STEREO POWER AMPLIFIERS

MODEL A300/VU <

A range ot professional stereo power amplifiers designed and manufactured to a very
high standard

The A Series {Professional Studio Monitor) amplifiers feature duat power supplies to
maintain full RMS power on both channels

The B Series (Professional) amplifiers feature single power supplies suitable for most
music applications

MODEL ALLL 250+ 250 watts RMS. 4 ohms

| MODEL A300 150+ 150 watts RMS. 4 ohms
MODEL B300 150 watts RMS per channel
MODEL B2D0 100 watts RMS per channel

' TURNER ELECTRONIC INDUSTRIES LTD.
| 175 Uxbridge Road, London W7 3TH

L Tel. 01-567 8472

WW — 015 FOR FURTHER DETAILS
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ask for our catalogue!

FREQ.COUNTERS [N~ D
RFC 30 N B - SRt
RFC250 [ e

LIGHTORGANS == &

NS00 AND (D) B
3X1000 WATT Q\m

|

NEW LAN-SCOPES...

@ 20 inch screen

@ Fully stabilised

@ New series of -
Plug-in Control Units

@ 1, 2, 4 and 6 channel
Modeis

@ Vertical bandwidth
DC-30kHz-3dB
[small signal)

& ‘Full House’ Trigger
and Sync to Y1 and Y2
or external.

"IV o O A

aereee 7

MY Y

The new 200 Series supersedes the well-known 18 inch 418A
models and offers considerable improvements in bandwidth,
dynamic input range and trace stability. The instrument is
self-contained and made to the highest standards. Rack mounting
versions are available.

Please ask for technical leaflets:

LAN-ELECTRONICS LTD.
95 Farnham Road, Slough
Berks., SL1 4UW. Tel. 26447/8 & 30431/5

WW — 088 FOR FURTHER DETAILS
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The CSP200 offers a good

tough and versatile method of
housing electronics at a very low cost.
The case Is constructed from moulded
glass fibre with a detachable aluminium
front panel & chassis. A choice of colour
Is also avajlable i.e. Grey, Red or Blue.
Size 10%" x 5% x 5" Available ex-
stock direct

from our

factory SUPER PROFESSIONAL

Desu;neq for professional use but now also
offered direct to the amatuer enthusiast, and at a
fantastically low price. The main feature of the
cases, are the moulded glass fibre side/handle. this
gemg a‘;najoléls/z:fettli' lflact.oll’.%Thgl cases are all standard
zes and are ~ high x 11%’" deep. Widths are
CS101.9% (£5.25), CS102.12" (£6.25), CS103.17" £7.25)
which when fitted with brackets B103, fitsin 19" G.&’.O.
rack size. All available ex-stock direct from our factory.

More details on
request with
S.AF

Send C.W.0,
adding 60p’carnage
. per case.
To: All prices + 8% VAT
Case Systems, 20 Hunt Lane, Chadderton, Lancs. England.

' Trade Enquires welcome

WW—058 FOR FURTHER DETAILLS
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new OLSON

T — : = S ——,

Type l Panel Dim | Depth | Height Price
1 150 m/m x 100 m/m | 86 m/m | 95 m/m £1.55p |
2 200 m/m x 100 m/m 95 m/m 95 m/m £1.75p |
3 250 m/m x 100 m/m 9 m/m } 95 m/m £1.95p ]

New range of cases at 45° sloping panels, attractively designed of robust
construction and finished in two tone colour. Supplied complete with four rubber
fest, available from stock in three different widths.

Materials
Cases made from 20G. steal.
Front panels made from 20G. aluminium.

Colours
Cases sprayed in light brown hammer finish, front panels sprayed in light
grey semi-gloss enamel.

; PORTABLE POWER DISTRIBUTION

COMPLETE WITH 6FT CABLE AND
13-AMP PLUG

% 4 Sockets 13A 8.80
6 Sockets 13A 10.45
4 Sockets 13A/SW 10.06
6 Sockets 13A/SW 1.1

Trade Counter is open for personal callers from 9 a.m. to
5.00 p.m. Monday-Friday
5.7 LONG ST., LONOON, E.2
OLSON ELECTRONICS LTD. 3]'0ro%se

. e
WW—048 FOR FURTHER DETAILS
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PRECISION PETITE LTD.

119A HIGH STREET, TEDDINGTON, MIDDX.
TEL. 01-977 0878

Now with the:

esNEW MK.IIDRILLe

10,000 r.p.m., 120
cmg.

“MORE
POWER —
MORE
TORQUE”

12v. - 14v DC

DRILL ONLY £8.00
(P.P. 35p)

STAND £3.76
(P.P. 35p)
Incl. VAT
(Together 50p P.P.)

SAE for illustrated
leaflet and order form

—_— s8IVIBOARD
Stop Ruining Your I.C’s And Wasting Time Soldering

Plug Into The Revolutionary New

- BIMBOARD

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 Qutlets, Distributors

BOSS NUSTRIAL HOULDINGS. LTD

Higgs Industrial Estate, 2 Herne Hill Road, London, SE24 0AU, England

Telephone 01-737 2383 Telex 919693

ANEW DIMENSION
IN SOLDERING

Iso-Tip Cordless
Soldering Iron

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

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

Greenwood Electronics
Portman Rd, Reading RG3 INE, England
Telephone: Reading {0734) 595844.
Telex: 848659.

WW — 035 FOR FURTHER DETAILS
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No doubt about it our S22 portable ’scope is
beautifully put together, from the compact and
elegant case right down to the chassis where
its three main circuits fan out giving easy
access to the heart of the instrument.

Aesthetics apart, the S22 is 2 lightweight
single-trace 5MHz oscilloscope designed for
the travelling service engineer and offering
high specification at a competitive price,
including all the facilities of trigger selection
plus a special TV mode giving auto lock on
LINE and FRAME frequencies. Versatile too—
the S22 can be mains or battery powered, only
we don’t give you the option—we give you
both, complete with internal rechargeable cells
and charger.

Wireless World, June 1976

TF ™

For 10MHz dual-trace requirements the Tel-
equipment D32 is available, with a similar
specification.

Prices S22 £185.00
D32 £275.00 V2V

Interested? Then send today for the full colour
leaflet describing both models.

TELEQUIPMENT R<EDS

Tektronix U.K. Limited,
P.O. Box 69, Beaverton House, Harpenden, Herts.
Tel: Harpenden 63141 Telex: 25559

Telequipment S22-
the truly portable portable

WW — 061 FOR FURTHER DETAILS
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It makes sense
tousethe
United-Carr

; Supply Service

. whenyourequire
SINQIE | smaterormiced
S0lI'GE

make

of the following:-
CINCH

Barrier terminal strips.
Fanning strips.
Marker strips.

Printed circuit board
edge connectors.

Audio sockets.
Group boards.
Valve holders.

Fuse holders.
Battery connectors.

D Subminiatures.

Multi way:plugs and
sockets.

CONSERVES YOUR CASH. No need to lock up capital in slow
moving stocks.

SAVES TIME. Parts usually despatched by return. Orders phoned
before midday are often on the way same day.

Electrical Components.
Single and double pole’
rocker switches.

Mains and low voltage
indicator lights.

Plunger switches.

Mains connector blocks.

Automotive lamp holders.

Push on terminations.

Industrial Fastenings.
Tee nuts.

DOTLOC single thread
lock nuts.

Lift the Dot fastenings.
Turnbuttons.

Plugs and grommets.
Metal and plastic
components.

Fuse holders. Press studs.

F7-

A PROTOTYPE SERVICE. Invaluable when assorted alternative
experimental parts are required.

SOLVES BUFFER STOCK PROBLEMS. Eliminates need for
heavy stock holding. Our stocks are at your immediate disposal.

SIMPLIFIES ORDERING. One transaction for a variety of parts
saves bookkeeping and paper work.

1
(2]
3
a
S,
6

NO ORDER TOO SMALL. Every enquiry is of equal importance Edge CI',pS‘ U DS,

and dealt with expeditiously. Cable clips. Door catches.
Cover plates. Cable straps.

Obviously Single Source Service can solve a lot of your day to Turnbuckles’ Metal and plastic

day problems. As the first step get the relevant U-C S Knob clips. components.

catalogue, which illustrates and describes hundreds of parts

any of which you may want at any moment. Write, or better

still phone 0602 328711.

So make United-Garr Supplies | >cparate catalogues are

available for:-

Electronic Components,
Electrical Components
‘& Industrial Fasteners.

your SINGLE SOURGE for--
Write or phone for your free copy.
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Myths and maths

Why should scientists want to get in contact with possible intelligent beings in
other solar systems? The author of “Wireless across space’ in this issue does not
set out to answer this question — he is writing a technical article. Yet the
question is a legitimate one to ask. Much time, money and effort has been
expended on this work. One answer could be in the “because it’s there” category
— the possibility exists, so we must take up the challenge. Another answer could
be scientific curiosity. Science is part of university life — which is justified by
education and passing on the culture — and science needs problems to work on.
The psychologists might suggest that we have an inner wish to find life
elsewhere: we are really seeking more evidence to demonstrate purpose and
design in the universe, to reasure us that life on this planet is not just an isolated
molecular accident.

Practical people will say these are specious answers. But when you try to find
the basic motivation behind so much of our science and technology you find
yourself among similar, apparently vague and mystical explanations. Technology.
in particular, is supposed to serve the needs of man (such as for more
communication channels). But the needs of man, beyond those of sheer survival,
are largely generated by his visions of himself — in fact by myths. (Here “myths”
is not intended to mean things that are not true, but expressions of ideas by
which we act and live.) , .

Behind much of technology is the myth of human progress — that we are on
some road that will eventually lead us to perfection if we work away hard
enough at our gadgets. And there are also myths of perfection operating in the
specialized areas of our progress. Take sound reproduction, for example.
Frequency and phase response, harmonic and intermodulation distortion,
signal-to-noise ratio and so on are ultimately all measurements — nothing more
than meter deflections and points plotted on paper, symbols representing
concepts. Yet those of us who feel we cannot rely on our own ears believe that if
we make all the measurements absolutely right by sufficient expenditure of
money and technical effort, the reproduced sound must necessarily be
absolutely right also. This is an example of the myth of objectivity.

Technologists and scientists should always be aware that objectivity is a
myth. It is so easy to fall into the trap of imagining that the laws of nature, of
logic and mathematics somehow exist independently — that they existed before
anyone was around to think them. As the eminent molecular biologist Jacques
Monod points out in his book Chance and Necessity, the principle that
objectivity is necessary for truth is in fact an ethical, and therefore 'wholly
human, decision. Our myths and maths go hand in hand.

MAANA amaricanradiahictan . oo
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Wireless across space

Communication with possible intelligent
beings on planets of other stars

by Tong B. Tang, M. Tech
St John's College, Cambridge

‘When the Viking lander-orbiter space-
probe reaches the planet Mars in July
1976 we may receive the first confirma-
tion that life exists not only on Earth
but on extra-terrestrial bodies as well. It
is extremely unlikely, however, that we
shall find intelligent life either there or
on other planets in the solar system. On
the other hand, it is statistically likely
that among the 10! stars constituting
our galaxy (the Milky Way) many have
planets which are inhabited by intelli-
gent beings of one form or another and
at various levels of social and technolo-
gical developmernt.

As yet we know of no physical
principle which suggests that space
travel at speeds faster than light can be
implemented. The distances between
stars are enormous. The star nearest to
the sun is 4.29 light-years away, a
distance of a quarter of 10'* miles and
nearly ten thousand times our distance
from the outermost planet of the solar
system. While interplanetary travel
could be possible within fifty years,
launching interstellar spacecraft,
whether manned or unmanned, will at
best be grossly inefficient, even after all
the technological advances we can
foresee have been achieved.’

Communication by electromagnetic
waves will remain the most convenient
and fastest method of making contact
between stars. It is also the cheapest,
requiring only the expenditure of
electrical power, granted that the
antennae and associated electronics
used for transmission and reception
exist already. Using 1970s technology
and prices, a ten-word telegram costs
less than 10 pence if the antennae are 45
metres in diameter and 10 light-vears
apart .

Extra-terrestrial civilisations could
possess technology much more
advanced than ours and make use of
telecommunication means which we
cannot implement (modulation and

Fig. 1. The radio telescope at Arecibo,
Puerto Rico. The paraboloidal

reflecting dish, 300m in diameter, is
constructed within a natural valley in
limestone mountains. The feed is
supported 137m above ground by
cables attached to three pillars. By
moving the feed the telescope is made
semi-steerable (at 1.42GHz, to any
direction within 20° from the zenith).

P,
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demodulation of gravitational waves or
neutrino beams, etc.) or cannot ima-
gine. But they would understand that,
while some civilisations on other plan-
ets could be still more advanced than
themselves, some could be behind them.
Counting from the dating of the earliest
known fossils of living things on Earth,
we have been evolving for three thou-
sand million years, and radio
technology has been with us for less
than a hundred years. Hence, to maxi-
mise the chance of achieving contacts,
as primitive a communication tech-
nique as possible should be used by
civilisations; this I shall call the “princi-
ple of presumed modesty”. That is,
every civilisation in attempting com-
munication will try to make things as
easy as possible for the other side,
irrespective of whether the other side is
in fact very advanced, because it does
not know beforehand one way or
another. Assuming that everywhere
technology develops in the same overall
sequence % we need therefore consider
only radio communication.

Feasibility of interstellar radio
communication

Our first television broadcasts took
place at Alexandra Palace, London,
nearly forty years ago. Within a dis-
tance of twenty light-years of our sun
there are about a hundred stars and star

-components. It is not absolutely impos-

sible that they all possess planets, on
which there are civilisations who have
built radio receivers sensitive enough to
pick up those television transmissions.
The people who sent out the television
programmes, may therefore expect at
any time now “replies” from up to a
hundred different directions in the sky!

Returning from such speculation, we
now show that indeed we already

possess radio equipment capable of
maintaining point-to-point communi-

cation with a planet of another star. Its
technological advancement need be no
higher than ours. (If it is more advanced
the issue does not arise at all.) There is a
definite low-noise “window” for the
reception of interstellar radio signals, in
the microwave region from 1 to 10 GHz

(uhf. to radar sh.f). The window is



www.americanradiohistory.com

Wireless World, June 1976

determined on the low-frequency side
‘by the onset of intense radio frequency
cosmic radiation and on the high-fre-
quency side by that of atmospheric
thermal noise. As far as we are con-
cerned, if the interstellar radio station is
built on the moon, then the upper
frequency limit will be extended to the
infra-red, where absorption by dust and
debris in the interstellar space begins to
be serious. By the “principle of pre-
sumed modesty” we should ignore this
possibility. Further, the atmospheres of
planets where life has evolved to
advanced forms must have similar
constituents (oxygen and water
vapours) and therefore similar noise

characteristics. )
We now derive an equation for the

maximum range of radio communica-
tion. ' If the transmitting antenna
radiates a total power P, over a
bandwidth JAf in all directions with
equal intensity, then from a distance !
away the power received by an antenna
of “effective” area A, will be

P,= P,A,/ (4nl?)

When ! is of the order of interstellar
distances, it is obvious that with
reasonable values of P, and A, (reason-

able by earthly standards), P, will be far

too small to be detectable. However, the
transmission can be beamed and made
highly directional. If then a radio
telescope with a parabolic reflector is
used, there is a gain over the isotropic
radiator of 3

G, = 7d,/N\)?

where d, is the diameter (aperture) of
the reflector dish and N\ the operating
wavelength. (For simplicity it is
assumed that it is radiating “uniform-
ly”, otherwise a numerical coefficient
slightly less than 1 has to be included.)
Likewise, the receiving antenna will
be a parabolic type and will have a gain
G, Ifits aperture d, is large, as should be

the case, its effective area is close to the:

physical area:

N

A, = d)n/4

If now P denotes the minimum detecta-
ble signal power at the receiver, and L
the maximum range of communication,
which we want to find, we can write

P=P,G,Ay(4L)

= (n?/ 49 d,2d?P,/ (L))

sothat L = ndd, /P,
4 N\ VP

P will depend on the background and
receiver internal noises, characterised
as noise temperatures®. Without going
into the details we can reasonably take
P as 3.2 x 10-2 watts per hertz. Within
the window mentioned earlier the
interstellar background noise! is nearly
constant at 3.2 X 10-22 watts per hertz

.l.-_._
[ ] . [ ]
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‘Fig. 2. Earth’s first message to the stars
(from ref. 23). The first bit sent is at the
upper right-hand corner. The sequence
continues from right to left and down.

(except at a few specific frequencies like
1.42GHz). In addition, since the receiv-
ing radio telescope will be pointing
towards a star, microwave-frequency
radiation of the star will add to this
noise. However, if the star is more than
ten light-years away it will be quite
negligible®. By using masers or para-
metric amplifiers, and signal processing
techniques such as time integration,
frequency cross-correlation® and pha-
sor detection®, it is possible to dig out
signals which are as much as 20dB
weaker than this constant noise.

Now, let us assume the receiver
passband has been adjusted to be the
tame as the signal bandwidth Af so that
P in watts is (3.2 x 102 Af), with Af in
Hz. Take \ representatively as 10cm,
corresponding to a frequency of 3GHz.
Further, assume d; and d, both to be
300m, the same as the aperture of the
Arecibo radio telescope (Fig. 1) which is
the world’s largest in operation at
present, so that G, = G, =~ 80dB. Then if
P, is 0.25MW, the present limit in our
technology, a little arithmetic will show
that

= 2 X 10% \’/Af light-years

The interested reader can draw graphs
of L against P, for various values of \f,

MAANA a2 aricanrodiohictan: cono
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at selected values of \ and ds. If one
uses log-log scales they will be straight
lines of slope —0.5.

It is seen at once that a larger L is
obtained with a smaller Af, though not
quite proportionally. This is because
reducing Af diminishes the background
noise power. Af is limited by the
frequency stability of the local oscilla-
tors of the transmitter and receiver, as it
must be larger than the frequency drift.
Using - state-of-the-art quartz crystal
oscillators and phase-locked loop sys-
tems for subsequent frequency up-con-
version, Af can now be made as small as
0.1Hz on s.h.f. waves. If this value of Af
is adopted, L is more than sixty
‘thousand light years. In other words,
two Arecibo-class radio telescopes,
placed almost anywhere in the galaxy,
could maintain communication with
each other.

Problems and solutions

Interstellar radio communication is not,
however, without problems. The first
few concern Af. The maximum amount
of information obtainable from a radio
Ltransmission lasting a period of time t is,_
in bits,”

I =Aflog(l +a).t
~Af.a.t/log2
~(3/2) Af.a.t

where o is the received message sig-
nal-to-noise-ratio and is assumed to be
small. As an illustration, to send 3
megabits, which is the average amount
of information contained in one book &
to be received up to points where « is 1,
‘then if Afis 0.1Hz time t will be nearly 8
months. Unless we merely want to
transmit call signals, which are of low I
and serve only to advertise our exis-
tence and that we send call signals, then
the chosen Af cannot be too small so
that the transmission time t will be
reasonable. Moreover, signals of low I
may be mistaken to be not artifical but
of natural origin % Here it is interesting
to note that when the stellar objects
called pulsars were first observed there
‘were speculations that they were radio
beacons for interstellar navigation —
but their emissions pulse with extreme-
ly regular periodicity and nothing else.
The speculations did not last long.

Also, on the receiver side, the time-
constant of the passband determining
filters is set to be 1 /o Af. If Af is very
narrow the time 7, required for a single
signal recording (the *“integration
time”) becomes inconveniently long,
especially if the signal-to-noise-ratio is
low.

More importantly, in the frequency
domain, reducing Af increases the total
number of possible channels. Commun-
ication is achieved, of course, only if
both the transmitter and the receiver
are tuned to frequencies within the
same channel. The trouble is that each
side is ignorant of the other’s choice of
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frequency before the contact. Within
the 1 to 10 GHz window there will be
nine thousand channels if Af is IMHz,
but ninety thousand millions if it is
0.1Hz.

" Fortunately, this problem of fre-
quency compatibility seems to be
tractable. Within that window there are
particular frequencies which have.spe-
cial significance. Although each civi-

lisation does not know beforehand how*

the others think, to maximise the
chance of contact each should in its
planning converge on those points
which can be identified by all the others;
this has been referred to as the “princi-

ple of anti-cryptography”.!° For us, the

first such “watch frequency’ to be so
identified is the 1.42040575GHz spin-flip
emission line of neutral hydrogen. As a
physical property of matter, its value is
universal and known by all other
civilisations. Its significance comes
from the observation that hydrogen is
the most abundant element in the
universe, so that it may be regarded as
one fundamental constant of nature.
However, for the same reason, it is
unusually noisy. There has been a
suggestion that its second harmonics
(2.84GHz) should be chosen instead.'!
Also suggested '?, later, are the 1.667358
GHz radio frequency line of the
hydroxyl radical and two ‘‘naturally”
derived frequencies in the “‘water
hole”!? between it and the hydrogen
line. (Water is composed of hydrogen
and the hydroxyl radical, and it is most
probably the basis of life anywhere in
the universe.) All these frequencies lie
near the low-frequency end of the
window, an additional advantage since
L1/

There is an analogous problem in the
time domain — the synchronisation of
the transmitting and the receiving radio
telescopes. As mentioned earlier, high
gains on the telescopes, and therefore
‘longer L, are obtained by making them
highly directional. Hence, they are at
one time transmitting or listening to
‘only some small solid angles in the sky
— in fact, (4n/G) steradians, where G is
the gain of the telescope concerned.
(The whole sky extends by definition 4«
steradians.) For communication to be
achieved the two telescopes have to be
in the same line of sight and pointing at
each other. The probability of this

happening by pure chance is (1/G,G)). If

G, and G, equal 80dB, it becomes 10~¢,
an exceedingly small probability. (A
field of view of 4n/108 steradians is so
narrow that generally at most one star
lies in it.)

One solution is to reduce G, and G,
which however decreases L as well.
Another solution is the simultaneous
use of vast numbers of transmitting and
receiving telescopes, pointing in differ-
ent directions. Practical proposals are
not lacking ¥ Even if neither is feasible,
the problem may still turn out to be
solvable. In the same way that certain
frequencies are special and, obviously
to all, should be those used for

binary.

interstellar communication, some
astronomical phenomena in the galaxy
may be’ suitably exploited as ‘time
markers” and used for synchronisation
purposes. One example is, for binary
stars (two suns circling each other), the
times when the two stars are nearest
and farthest away !5 Another, I pro-
pose, is the occurrence of a supernova'®
(a star “blowing up”; and this is,
incidentally, the event responsible for
the generation of the heavy chemical
elements and the cosmic rays which in
turn are requirements for the appear-
ance and evolution of life.)

After the interstellar signals have
been located, yet another problem is
presented by the demodulation process. "
Which modulation method has been
used by the transmitting civilisation?
For reasons of simplicity and obvious-
ness, the information must have been in
form. According to one
analysis'®, the optimum binary modula-
tion process (and by ‘“the principle of
presumed modesty” the one to be used)
is by sense-switching of the circular
polarisation of the radio waves. This
means that the waves will be circularly
polarised, in the clockwise and anti-
clockwise directions alternatively  to
represent 0 and 1. To use amplitude,
frequency or phase modulation will be
less efficient.

Assuming that we have got the
message (as a sequence of 0s and 1s), we
have to start decoding it into intelligent
information. Much has been discussed
about this subject of “interstellar
cryptography”. The information may be
pictorial as was the first interstellar
transmission by us (see later: Fig. 2). It
may be more sophisticated and high-le-
vel, and it will not be so straightforward
to interpret and translate into our own
concepts. However, the transmitting
and the receiving civilisations share
quite a few things in common, irrespec-
tive of their differing systems of con-
cepts (which in any case all reflect the
same objective world). They are the
message itself, the “same” understand-
ing of physics (albeit with different
“names,,’ notations and unit systems),
and the (universal) conception of
arithmetic (counting one, two, three,
etc.). A language of high expressional
power can be defined, starting from
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‘them and nothing else. A long message.
can consist of, in the first part, the
construction of such a formalised
syntactic language, followed then by
“books”. The reception and deciphering
of such a message will have unimagina-
ble effects.

Lastly, there are a few ‘“tactical”
problems. The transmitting and the
receiving planets will be rotating as well
as travelling in space, so that they are
moving relative to each other. Hence,
there will be a time-varying Doppler
shift in the signal frequency, equal to
the (varying) relative velocity divided
by the speed of light. However, this can
be eliminated easily if each side separa-
tely compensates for its contribution to
the total shift, by using for example a
phased frequency-scanned antenna
system '7. Another problem is due to the,
fact that interstellar space is not exactly
a vacuum, so that dispersion of the
radio signal occurs. The lower fre-
quency components of the signal have
slightly lower propagation velocities,
resulting in distortion. However, with
an unusually small Jf, it will not be
serious unless the propagated distance
is very large (>10%light-years).!

The receiving system

Let us now consider.the radio teles-
cope receiving system (sometimes
referred to as a “‘radiometer”) in some
detail. Its basic function is to amplify,
within a specified bandwidth at a
selected frequency, the signal-carrying
electromagnetic waves collected by the
telescope. After appropriate demodula-
tion the signal drives an output
recorder.

Its front end will consist of a low-

‘noise pre-amplifier — inevitably a

parametric amplifier or the more
expensive liquid-helium cooled maser 8
— which is usually placed right in the
telescope to reduce feeder transmission
loss. (A discussion of ‘“noise tempera-
ture” and front-end amplifiers can be
found in reference 4.) To eliminate
misleading outputs due to internal drift
in the system characteristics, the input
to the pre-amplifier is switched between
the telescope feeder and a standard
noise source. The pre-amp is followed
by several stages of superheterodyning
intermediate-frequency amplifier, and

Investigator ' Observatory Frequencies Targets
Troitsky Eurasian network, 06, 1 and Entire sky
USSR 1875 GHz
Zuckerman, Green Bank, 1.420 GH:z Some 600 nearby
Palmer USA sun-like stars
Kardashev Eurasian network. Several Entire sky
USSR
Bridle, Algonguin Radio 22.2 GHz Several nearby
Feldman Observatory, stars
Canada
\
Drake, Sagan Arecibo. 1.420. 1.653 Several nearby
Puerto Rico and galaxies
2.380 GHz

Lnsnseapaoricanradiohistoeeaeam
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Fig. 3. Project Ozma receiving system
schematic (adapted from National
Radio Astronomy Observatory
diagram).
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(Project Ozma) was made fifteen years
ago.? In the last five years there were
three more publicised searches.?!. 22
Project Ozma used a telescope of d=26
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metres, and searched at frequencies
from 1.4202 to 1.4206GHz with Af from
40 to 100Hz. The other three had d
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ranging from 26 to 50 metres, fre-
quencies at 1.420 and 0.927GHz, and Af
.at various values from 13Hz to 2MHz.
Results were all negative, which is
hardly surprising as these efforts were
on very small scale. Using the Arecibo
radio telescope (d = 300m) the first radio
signalling to other stars was carried out A
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in 1974, just before the first man-made

objects to leave the solar system would
have left. (These were the Pioneer 10
and 11 space-probes, travelling more
than a hundred thousand times slower
than the radio signals.), The radio
message?® has 1,679 bits and therefore
can be broken down into a two-dimen-
sional picture in only two ways, either
as 73x23, or as 23x73 which is the
intended one (Fig. 2). The frequency of
transmission was 2.38GHz, Af was 10Hz
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and the transmission time lasted 169
seconds. Binary frequency modulation
was used, the effective average power
was 3X10'2W, directed towards the §
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Great Cluster in Hercules, a group of
some 300,000 stars 2.4 X% 104 light-years
distant. The Doppler shifts in the signal
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Fig. 4. Multi-channel receiving system

The functional block diagram for the
receiving system used in Project Ozma,
which will be representative, is shown
in Fig. 3. Two horn antennae are
connected by waveguides to an elec-
tronic switch, and the signals from them
are fed alternately to the pre-amplifier.
They are placed above the telescope
reflector dish, so that one ‘looks”
effectively at the star of interest and the
‘other at a point in the celestial sphere
just next to it. The second horn serves
as a comparison noise source. The
detectors on the right-hand'side of Fig. 3
respond only to signal pulses synchron-
ised with the switching frequency. In
this way receiver internal drifts, and
terrestrial interferences which are
collected by both horns, are eliminated,
since they are not synchronised.

The quartz crystal oscillator for the
first mixing stage is kept at a very stable
temperature in an oven-within-oven,
and has a frequency drift of less than

"1Hz in 1IGHz. Its output is up-converted,

‘in frequency to 1.39GHz by a phase-
locked loop system.

After the fourth if. amplifier, two
filters pick up one broad (0-200Hz) and
one narrow (80-120Hz) band of signals.

Their attenuations are in the ratio of 5

to 1, so that if the signals are broad-band
their outputs are the same. In this case,
the differencing circuit and thus the
“interstellar signal channel” will have

zero output. (The signal-band filter is

shown as passing a Af of 40Hz, but it can
be easily and quickly re-adjusted and in
the actual experiment Af had varied
from 40 to 100Hz.) Only when there are
signals of bandwidth less than 200Hz
will the filters’ outputs be different. The

other two outputs, shown as “compa-.
rison band” and “signal band,” serve as

checks on system performance.

The other receiving systems used in
the search for extra-terrestrial radio
messages are similar in construction,
except that they are multi-channel so
that a number of watch frequencies can
be scanned simultaneously. Fig. 4 is a
schematic of these systems. There is the
radio telescope, and a standard refer-
ence source for noise comparison
purpose. After going through the switch
and the wide-band pre-amplifier, the
signals pass several stages of mixers and
if. amplifiers and are then selectively
allowed through a number of pass-band
defining filters. After detection and

integration they are summed by non-

linear circuit elements and go to an
-output recorder. Multi-channel one-bit
digital correlators? are also sometimes
incorporated. Each channel can be

searched individually, and the data from’

several adjacent channels can be com-
bined to represent a wider channel
without any loss of information or
sensitivity.

(It may be interesting to compare the
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receiving systems just described with a
home-made one operating at 0.2 and
0.45GHz and for less sophisticated
purposes®, which, while being much
simpler, contains all the essential ideas.)
To be continued
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New video
system

recording

When is a video disc not a video disc?
The multiplicity of answers to: this
question seemed to have escaped the
organizers of Video Disc 76, a recently
held conference in London. For by
choosing this title, they automatically
excluded at least one system from being
presented that has equal, if not more,
potential than the best disc systems
announced so far. A question and
answer period however allowed Mr
Sarason Liebler, president of Digital
Recording Corporation, to give a brief
description which were later expounded
to Wireless World (more details next
issue).

The system is an optical one that can.
store live colour television signals in
digital form at a density of 300 million
bits per square inch, a density that
allows 30 minutes of TV programme to
be stored on a5 X 7in record. Mr Liebler
told Wireless World that for consumer
TV playback large-scale production
could bring manufacturirig cost down
to $120 per unit, as only relatively
inexpensive components were required.
But a large consumer market was seen
to be a long way off, and application is
more likely to be in other areas such as
archival information storage and
retrieval, military situations, and pro-
fessional areas where high signal-to-
noise ratio and a high bit rate or density
is desirable.

Material to be stored is converted to a
digital code and written as a series of
micron-sized dots (or bars) and spaces
on a photosensitive plate. For playback,
which can use the same unit as for
recording, digital tracks are scanned by
a light beam. The modulated beam is
converted by photodetector and a
conventional digital-to-analogue con-
verter to reproduce the original infor-
mation. Scanning is achieved by a
spinning scanning head that has several
apertures in its periphery. An optical
distributor switches the light beam in

such a way, that the data at the end of
one track are picked up at the start of
the next track by the next aperture. It is
the scanner that translates, the record
remaining fixed.

Eye-direction recorder in
Britain '

Accurate “eye direction” recording has
posed difficuit problems for researchers
trying to find a system in which the
measurement process itself does not
interfere with the normal activity of the
subject. The “remote oculometer”,
demonstrated recently in London, is
claimed by its designers, Honeywell
Radiation Centre, to overcome this
problem.

The oculometer, which is the result of’
10 years’ research at the company’s
laboratories in Lexington,
Massachusetts, uses a beam of infra-red
light, aimed at the subject’s eye, to
operate a special TV camera. This
camera locates the position of the eye’s
corneal reflection, which moves within
the pupil area according to the direction
of the line of sight. A small computer
translates the position of the corneal
reflection into a precise ‘“measure”
representing the point at which. the
subject is looking. This measure can be
recorded and/or displayed on a TV
screen showing the fixation point
within the viewed area.

Video tape recording showing a
viewer’s “eye fixation” ona TV
commercial. The fixation point —
shown as a white dot on the woman's
mouth is superimposed on the screen
by an oculometer computer.

waany amaricanradinhicion, com
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There are two basic types of

‘oculometer; one which requires the

subject’s eyes to stay within one cubic
inch of space, and another which, using
a two-axis moving mirror and a
servo-driven focusing lens automati-
cally controlled by the computer
processor, allows movement within one
cubic foot of space.

The oculometer, Honeywell says, can
provide objective data in many
applications such as training and
evaluation of aircraft pilot or air-traffic
controllers’ skills, instrument panel
design, driving and road safety
research, design of TV commercial and
other advertising copy, and reading
analysis. The U.S. Air Force are
presently using a cubic-foot unit for
study into the use of eye control as an
alternative to conventional hand con-
trol, and oculometers have been
purchased by a variety of other
research centres, armed forces and
universities in both the States and
Europe. Honeywell’s own Systems and
Research Centre uses an oculometer for
analysing the viewing pattern of shop-
pers asked to watch a series of TV
commercials, and also for the National
Highway Traffic Safety Administration
for a night-driving study of headlight
effectiveness.

Post Office install
electronic director

"The first electronic ‘director’ equipment

to be installed in a London telephone
exchange is being tested under live
traffic conditions. The original director
equipment designed for London and
other large cities in the 1920s, used
Strowger two-motion selectors and
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uniselectors to convert the three digits
of the exchange code dialled by the
subscriber into the necessary routing
digits for directing the call across the
particular city to the destination
exchange. This equipment, which ena-
bled a universal numbering scheme to
be employed, has worked efficiently but
does not provide some facilities now
considered desirable by the Post office.
Pye TMC was awarded a contract by
the Post Office to design and develop a

system which could not only replace the

existing electromechanical equipment
but would also incorporate additional
facilities.

The new equipment, designed using
m.o.s. ls.i. techniques, is much more
compact and has a translation store of
2,000 individual routing instructions.
Any or all of these can be electrically
rewritten, providing for the routing of
traffic to several hundred local
exchanges, to the trunk network or the
various information centres as desired.
The translators are triplicated for
reliability. An added advantage for the
maintenance staff will be the reduced
noise level in the exchange to improve
working conditions.

The first production TXE4 exchange
is now carrying public traffic. Between
now and March 1980, the Post Office
expects to spend about £330M on
electronic exchanges at current price
levels. :

(As pointed out in “Centenary of the
Tetephone”, March issue, the TXE4 is
not fully electronic, relying on reed
relays. See also “Electronic telephone
exchanges”, June, July 1974.)

-
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the Pye TMC
electronic direc-
tor equipment
(see news item)

the Post Office
for field trials.
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stud, two beams at right angles are
intercepted and the data designated by
the label is signalled to the computer.
This data is then written on the screen
and at the same time a new set of labels
designating the next stage of informa-
tion to be fed in, is written above the
studs.

- Though the

Final checking of

before delivery to

Touch for iron and steel

A touch-sensitive display is taking a
role in the investigation of data pro-
cessing systems and information dis-
play techniques being carried out by the
British Steel Corporation. Under a
contract received by Marconi Radar
Systems Ltd, a Digilux touch-sensitive
display unit and a television alphanu-
meric display are being supplied to the
Control and Human Factors Depart-
ment of the BSC’s Corporate Engineer-
ing Laboratory. The Digilux will be used
in conjunction with the laboratory
computer; a PDP11/45, to evaluate data
processing systems and programmes
developed for specific steelworks appli-
cations one of which is the operator

guidance system for ‘basic oxygen’

steelmaking.control.

The planned experimental pro-
gramme being carried out by the
Corporation also incudes comparative
evaluations of equipment and an inves-
tigation of the display parameters such
as desirable contrast ratios, character
size, alphanumeric data format design
and techniques of graphical display.

Digilux does not rely on physical

contact between finger and a bare wire
conductor but uses narrow infra-red
beams to form an invisible grid over the
display screen. At each of the intersec-
tion points a small stud is let into the
screen and above each stud an item of
data to serve as a label is written
electronically on the tabular display
screen. By touching the appropriate

wWwWw.americanradiohistorv. com

Cartridges to Tokyo

Goldring are feeling pleased with them-
selves as a result of a Japanese order for
their new G900 pick-up cartridge. They
first sold cartridges in Japan to Sony,
with their 850 model, a derivative of the

" million-selling G800 series. But the 900

cartridge is a completely new design.
chemically-etched
laminations of the pole shoe assembly,
first introduced by Goldring in 1969,
improved the mid-range droop of earlier
cartridges, it still left a fairly heavy
pick-up. The 900 uses the moving
magnet technique enabling magnet size
and weight to be reduced drastically,
resulting in a cartridge weighing only
5gm. The cantilever stylus support has
also been reduced in weight — the tube
wall measures 0.9 “thou” — and a
smaller diamond tip is used. Tip mass is
said to be 0.32mg. The coil and pole shoe
assembly is also improved with finer
laminations and a coil construction
technique that avoids the usual bobbin
former; inductance of the pick-up is
640mH at 1kHz and 630mH at 10kHz.
Droop at 5-10kHz is kept to within
—1dB, giving an overall response of
20Hz to 20kHz *2dB.

Local radio for the army"

The Ministry of Defence is purchasing a
mobile sound broadcasting facility
which will enable the British Army
deployed anywhere in the world to
provide a local radio service of general
interest and current news content. Two
medium wave sound broadcasting
transmitters together with studio
equipment, h.f. receivers, antenna
arrays, a demountable mast, an aerial
tuning unit and a range of associated
test equipment are being supplied by
Marconi Communication Systems Ltd.
All of this equipment is to be mounted in
two Army containers so that the
resultant station can be transported by
air by Support Command to any
destination and brought into operation.
at short notice.

One of the containers will be fitted
with two Marconi type B6023 1kW m.f..
sound broadcast transmitters with a
paralleling unit to provide 2kW of
power. This container will also hold the
drive units which will provide the
choice of either crystal oscillator or
synthesizer frequency control and a
patching panel. The second container
will function as the sound broadcasting
studio and will be fitted with a
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12-channel sound mixer, microphones,
disc reproducers, tape recorders and
sound monitoring equipment. A separ-
ate compartment within this container
will mount h.f. receivers operating in
space diversity to enable overseas
broadcasts to be received and re-trans-
mitted as required.

I’L in volume

Claimed to be the first European based
volume production facility for I°L
devices, a facility of ITT Semiconduc-
tors at Footscray is approaching a
production rate of one million devices
per year. At this time, a significant
proportion of these devices are for use
in digital watch applications where the
significant reduction in package size
coupled with the capability to directly
drive le.d. displays give I’L devices
advantages over other comparable
processes for certain applications.
These advantages have potential for
other applications and sample products

are being evaluated by manufacturers in

the telecommunications, TV, control
systems and automotive markets. ITT
inform us that development is now well
advanced on a new range of consumer
time pieces which use new circuit and
packaging design techniques.

Artificially produced showers are
among the extreme stress condltions to
which Siemens communications
equipment is subjected for

environmental testing.
1

New tape format

A consortium of Japanese manu-
facturers consisting of Sony, Matsushi-
ta and Teac have announced a new tape
format. Called the Elcaset, it consists of a
tape cassette containing %in tape in a
plastics housing of similar appearance
to a compact cassette. Designed to run
at a speed of 9.5cm/s, the Elcaset is a
contender in the professional recording
field alongside the BASF Unisette.

The principle difference between this
new cassette and its competitor is that
the tape is removed in a large loop by
the recorder, thus isolating the cassette
reel friction from the section of tape
passing across the tape heads. Addi-
tionally, the track configuration allows
for four conventional tracks and two
control tracks down the centre of the
tape. These control tracks can be used,
one in each direction of tape travel, to
carry synchronizing pulses for slide
projectors, pilot-tone for film projec-
tors, or a numeric code enabling
selection of recorded items to be made
using a programmable control unit.
-Automatic selection of bias and equal-
ization is provided for three types of
tape, by moulded lugs on the rear edge
of the cassette.

Subsequent to the initial announce-
ment, Aiwa and Victor (JVC) also
announced agreement to adopt the
format. The first machines using this
format are expected to appear in the
winter of 1976.

Underwater inspection
completed

An unmanned undersea inspection
vehicle has completed a visual examin-
ation of the massive new Brent Spar oil
storage and loading buoy for Shell UK
Exploration and Production. The vehi-
cle, equipped with colour and black and
white television and stereo still cameras,
inspected parts of the Spar Buoy in
25 hours of underwater operation. The
buoy, whose underwater structures
extend 109m below the surface of the
sea, is 29m in diameter and can contain
320,000 barrels of oil. A British Aircraft
Corporation team operated Consub 1
from a barge tethered alongside the
structure, All areas were illuminated by
lamps on Consub and real time tele-
vision pictures were relayed and
recorded on videotape at the operator’s
console on the barge for assessment by
engineers.

Broadcasting
Convention 1976

The organizers of the biennial
International Broadcasting Convention
76 to be held at Grosvenor House,
London from September 20 to 24, have
announced an excellent response to the
call for papers. More than sixty papers
by leading experts around the world will
be presented during the fourteen ses-
sions of the technical programme. They
cover new techniques, systems, deve-
lopments and trends which will be of
interest to engineers concerned with all
aspects of broadcasting.

wiany americanradiahictans cam
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In addition to conventional broad-
casting techniques there will be two
sessions concerned with new informa-
tion systems utilising the domestic
television receiver for information
display. Papers will be presented on
Teletext, Viewdata and Text Television,
the experimental system of NHK in
Japan. A special session will highlight
‘Electronic Journalism’ using
lightweight camera, recording and
transmission equipment specially
designed for this purpose and now being
produced by many manufacturers for
increasing use around the world to
cover new events for television. The
exhibition at IBC 76 at which leading
manufacturers will display and demon-
strate an extensive range of profession-
al broadcasting equipment will comple-
ment the technical sessions and enable
delegates to get up-to-date information
and firsthand experience of the latest
equipment. Over 2000 delegates from 44
countries attended IBC 74.

Marine electronics
conference

The Society of Electronic and Radio
Technicians, in association with the
Institution of Electrical and Electronic
Technician Engineers, has organised a
three-day symposium on marine elec-
tronics at the University of Southamp-
ton. The symposium, which is to be held
from 5th to 8th July, covers five
sessions. The first session will deal with
maritime communications and will
include papers on ships’ aerials, speech -
processing for high frequency com-
munications and satellite communica-
tions. Other sessions will deal with
navigation and radar, automation and
computers, education, training and
future developments of marine elec-
tronics, and safety at sea. Eighteen
papers are to be presented, the authors
being drawn from marine companies,
manufacturing companies, government
departments and corporations, shipping
industries, shipbuilders and colleges. In
addition to the papers, technical visits
will be arranged and a full social
programme is planned. Registration fee
is £68 plus 8% v.a.t. (£50 plus v.a.t. for
members inclusive ot attendance,
board and the volume of published
papers. Amongst the chairmen are
Sir Edward Fennessy, managing direc-
tor of telecommunications at the Post
Office, Air Commodore Alec Morris,
Director of Signals (Air), Ministry of
Defence, R. M. Billington, Maritime
Radio Services at the Post Office, and
Col. J. D. Parker, Secretary General,
C.LRM.

Briefly

Approval for calibration centre. The
MSL Calibration Centre of Hunting
Gate, Hitchin, Hertfordshire has been
approved by the British Calibration
Service.
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Surround-sound decoders — 1

System details and circuit description of CD-4 demodulator

by David Heller, B.Sc.(Eng)

The Compatible Discrete 4 system
(CD-4) was introduced in 1970 by the
Victor Company of Japan. As its name
implies, it was developed to allow four
separate signals to be recorded on a disc
record, at the same time having play-
back capability in stereo and mono
when played through existing equip-
ment.

A CD-4 record is cut in the familiar
stereo format. Each of the two groove
walls are cut at a 45° angle with the disc
surface and at a 90° angle with respect
to each other. Conventionally, the inner
wall closest to the record centre is
recorded with the left channel informa-
tion. Modulation of the walls is perpen-
dicular to their surfaces and, because of
their 90° relationship, can be traced by a
pickup to produce independent electri-
cal outputs that correspond to the
undulations of the wall.

Two signals are recorded on each wall
side of the CD-4 disc: a sum signal, Lp+
Ly occupying the base band up to
15kHz, and a difference signal, Ly — Ly,
modulated onto a 30kHz carrier. This
last-mentioned signal occupies the 20
to 45 kHz band.

If a CD-4 disc is played on a normal
two-channel stereo system, only the
sum signal is detected. Information
contained in either the left or the right
channel is processed and appears in
either the left or the right channel as a
normal stereo disc. To obtain four audio
channels from a CD-4 disc, a high
frequency pickup and demodulator are
required to recover the f.m. signals and
thus obtain the difference signals. By
combining these with the sum signals,
four independent audio signals are
obtained. Although the encode/decode
principle used in the CD-4 system is
basically simple, certain refinements
have to be used in the difference signal
processing to ensure that the signal-
to-noise ratio is not substantially
degraded over that obtainable in a
normal stereo disc system.

Recording system

Fig. 1 is a block diagram of a CD-4
recording system. Four independent
signals are fed into the input matrix
amplifiers. The sum signal, delayed by

v

about 40ps to compensate for the delay
of the difference signal during replay, is
passed to the RIAA equalizer.

Before modulating the carrier, the
difference signal is compressed and
emphasized. To understand why this
processing takes place it is necessary to
explain two major sources of difficulty
encountered in the difference signal

.path. Noise in the difference signal is

caused because the wavelength of the
modulated carrier is so short that the
ratio of record particle size to wave-
length is no longer negligible, and with
angle modulation the noise spectrum
corresponds with the particular modu-
lation curve used. Angle modulation has
a number of unique characteristics. In a
frequency modulated signal, the noise
density or noise power per unijt band-
width increases as the modulation
frequency increases. Carrier deviation
caused by the noise at a particular
modulating frequency is directly pro-
portional to that frequency. Theory and
experimental evidence show that nojse
from an f.m. signal is greater at the
upper frequency end of the sonic
spectrum. However, noise from a phase
modulated signal is flat throughout the
sonic spectrum. Experiments using the
best record material available were
undertaken by JVC to derive the noise
spectrum, and Fig. 2 shows both the
theoretical and experimentally-ob-
tained noise spectra; in the frequency

range above 2kHz the signal-to-noise’

ratio and dynamic range are reduced.
Crosstalk occurs between the two
modulated signals recorded on the two
walls of a 45-45 record groove. It is
impossible to entirely eliminate cros-
stalk between the two channels, but it is
possible to minimize it. With modulated
carrier systerﬁs, crosstalk causes beats
between channels on playback and
distortion of the sound because of
leakage. To. minimize this, the fre-
quency and ‘phase of the left and
right-channel carriers must be the same
and to prevent distortion due to leak-
age, the modulation index should be
no greater than 1.9. The choice of the
modulation index is, however, a com-
promise. Fig. 3 shows the frequency
spectrum of several modulated signals

WWW.americanradickhistons caom

for various values of the modulation
index (m). For signals in the middle and
low frequency ranges, the spectrum is
mostly within the range 30 = 1kHz. As
the frequency increases above lkHz,
the spectrum becomes wider. To ensure
that 95% of the energy falls within the
frequency limits shown in Fig. 3, it is
necessary that the value of m be greater
than 1.9 at frequencies lower than
500Hz. '

Distortion due to signal leakage
depends on the amount of crosstalk and
the modulation index. The larger the
index and crosstalk, the greater the
distortion and, if the signal leakage is
the same in both directions, the cros-
stalk signal leaking from channel A to
channel B will be identical in size and
spectrum to the signal leaking from
channel B to channel A. Distortion
becomes significant at frequencies
below 500Hz where the modulation
index is greater than 1.9. Crosstalk
distortion peaks at around 700Hz, as
shown in Fig. 4.

A frequency-dependent compres-

- sion-expansion system reduces inter-

ference caused by noise and crosstalk.
As distortion caused by crosstalk peaks
at about 700Hz, while noise from the
f.m. signal starts rising at about 2kHz,
the noise reduction system is designed
to operate over two frequency bands. In
addition, the difference signal is phase
modulated over a proportion of its
frequency band to minimize noise.

The noise reduction system consists
of a compressor in the recording system
and a complementary expander in the
playback system. To function effective-
ly, it must automatically emphasize
low-level signals at about 700Hz and
over 2kHz in the recording mode and
de-emphasize them by exactly the same
amount in the playback mode. Figs 5 and
6 show the compression-expansion level
and the frequency versus input level
characteristics. The curves are generat-
ed by a compressor based on a two-band
scheme, with a band-pass filter having
3dB corner frequencies at 200Hz and
2kHz, and a high-pass filter with a 3dB
corner frequency at 2kHz.

Response time of the compressor is
chosen to make the noise improvement
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Fig. 3. Modulation spectra for different
values of modulation index.
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arrangement as inaudible as possible
during the automatic gain adjustments.
At 630Hz, the rise time is specified at 5ps
when the level is increased in a jump
from —30 to —10dB and the restoration
time is 100us for the reverse transition.
Above 2kHz, the rise time is decreased
to Tps for a step level change from —40
to —10dB and restoration time is 10us.
Carrier deviation caused by the noise
at a particular modulating frequency is
directly proportional to that frequency.
Consider a signal pre-emphasized with
the characteristic of Fig. 7 and then
used to angle modulate a carries. The
pre-emphasized signal is kept flat until
800Hz, boosted by 6dB per octave
between 800Hz and 6kHz and flattened
out thereafter. The total pre-emphasis
operates over a range of a little less than

three octaves, giving a total boost of.

17.5dB.

When this pre-emphasized signal is
used to angle modulate the carrier,
the carrier is frequency modulated up to
800Hz. Frequency modulation is again
resumed from 6kHz upwards. Between
800Hz and 6kHz, frequency modulation
is carried out with a linear frequency
boost — i.e. phase modulation. In a
frequency modulated scheme, phase
deviation decreases inversely with
modulating frequencies. The same

$

Fig. 7. Static pre-emphasis scheme
giving a combination of frequency and
phase modulation.

amplitude signal at 2kHz will phase
deviate the carrier half as far as a 1kHz
signal. If the pre-emphasis counteracts
this decrease by a corresponding rise in
its amplitude, the phase deviation will
be independent of frequency and will
only depend on the modulating ampli-
tude. Phase modulation gives excellent
signal-to-noise performance at the
higher frequencies since any increase in
phase deviation is not accompanied by
increase in noise.

The difference signal now modulates
the carrier, chosen to be 19dB lower
than the sum signal reference level to
minimize interference between the
frequency bands and to ensure car-
tridge pick-up trackability on replay.

If the high frequency end of the sum

- signal is large, mistracking of the

pickup results, reducing the detected
carrier level and raising the susceptibi-
lity to interference and noise. To
compensate for this, an automatic level

Fig. 8 Block diagram of one channel of
CD-4 decoder.
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control changes the carrier level
accordingly, operating from advance
heads on the master tape recorder.

The base-band signal and the carrier
signal are then added together in the
mixer. At this stage, the shapes of the
resultant waveform are predistorted to
compensate for the distortion resulting
from the tracing of the base band
interfering with the tracing of the
carrier, which would otherwise degrade
the sound quality and channel separa-
tion (Neutrex).

Incidentally, because of the restricted
frequency range of disc cutting equip-
ment, the composite signal is formed at
half frequency to allow half-speed disc
cutting.

Circuit description

The demodulator is designed around an
integrated circuit, QS15022. Designed by
Quadracast Systems Inc and manufac-
tured by Signetics, it was chosen as
it houses all the required functions,
including preamplifier. Fig. 8 gives a
block diagram of the workings of a
complete side of one demodulator. The
signal entering via the cartridge is fed to
a pre-amplifier and is either RIAA
compensated (for a magnetic cartridge)
or is amplified at a constant level over
the whole frequency range (for a
semi-conductor cartridge). In addition,
provision is made to use the pre-amp as
a buffer/amplifier to accept tuner, tape
and auxiliary inputs. The base-band
signal is filtered (low pass) and passed
to the output matrix. The carrier signal
is fed to a bandpass filter and demodu-
lated. The 30kHz carrier is filtered out of
the demodulated signal and the resul-
tant signal de-emphasized and then
expanded to compensate for the com-
pression which took place during
cutting. This difference signal is now
added and subtracted from the sum
signal in the matrix to produce the
resultant back and front signals.

sum=-channe! mute

RIAA
bias =
[
o flat
semi (-4
00
Le
O S
- low-pass Letlg matrix to tone and
tilter volume control
\ I 0’ .
R 180° Lg
band-pass tm/pm/tm Le-Lg
N filter network
' s g v |
/
carrier— low-pass sub-channel
demod filter mute expander
mute
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Preamplifier. The preamplifier, shown
within the i.c. in Fig. 10, has antiphase
outputs (pins 23 & 24). Its d.c. bias is
determined by feedback from the non-
inverting output, through R, and R
back to the preamplifier input at pin 25.
The ratio of R, and Ry is chosen to
ensure that both of the output voltages
sit at about 6 volts for a 13-volt supply
rail. Components R, Rg C; and C,
determine the RIAA playback charac-
teristic. The demodulated carrier signal
is constant for any cartridge as it is a
function of carrier deviation and not
carrier amplitude. The baseband signal
level will, however, vary from cartridge
to cartridge. To add and subtract the

. baseband and demodulated carrier

signals correctly, a variable gain is
therefore necessary to adjust the gain of
the baseband signal, and potentiometer
R, allows the gain to be changed.
Values chosen for Rg and R, allow the
preamplifier to accommodate inputs
from 0.7mV r.m.s to about 15mV r.m.s.
A magnetic cartridge can be a.c.-
coupled to the input of the pre-amplifier
by a capacitor but a semiconductor
cartridge requires bias current. The
Technics 450C or 451C cartridge
requires 4mA bias current, and Ry, and

R, supply this current while Cy filters

out any hum. Components Cj; and Ry,
form a network to maintain the proper
direct voltage across the input capaci-
tor, and R, matches the cartridge to the
amplifier.

\

’Fig. 9. Right-channel circuitry using
QSIi.c. Circuit shown in broken lines is

.included in one channel only. Bandpass

filter circuit, and component values

will be given in part 2. Earth input
socket at power supply. Point marked X
is connected directly to pin 24 in right
channel.
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The non-inverting output is from a
class A stage designed to drive the
15kHz low-pass filter, while the invert-
ing output is a class B output stage,
designed to drive the 15kHz low-pass
filter and the 30kHz band-pass filter.
The band-pass filter is matched by R,,.
On the left side only, the non-inverting
output is used for magnetic cartridge
playback. The inverting pin is used for
semiconductor cartridge playback. This
is required because the left channel of a

semiconductor cartridge needs phase’

inversion to be in proper phase relative
to the right channel.

In addition, the preamplifier is used as

a buffer amplifier for tape, tuner and
auxiliary inputs. In this mode a flat
feedback characteristic is applied by
switching S,, and Sy, to its open-circuit
position, making Ry and R, gain
controls ineffective, and by closing
switches S5, and S, thus applying a flat
feedback characteristic to the
preamplifier. A voltage gain of two
occurs in this mode. Output is taken
from the non-inverting output at pin 24
via Rz and Cg,.

Limiter. The limiter’s function is to
provide a constant amplitude carrier to
the demodulator and reduce the spike
noise and amplitude modulation on the
carrier. Components R;;, R and C,
determine the d.c. bias of the limiter; R,
is a matching load for the band-pass
filter, coupled via C,3 and the bias feed.
To reduce sum signal interference, C ;is
chosen to allow maximum gain for the
carrier signal but minimum gain for the
sum signal. Components C; and Ry,
determine the overall gain of the limiter.
The value of 20 ochms chosen gives a
gain of approximately 50dB for this
stage.

Phase-locked loop demodulator. Pins 18
and 19 of the phase detector and pins 15,
16 and 17 of the voltage controlied
oscillator form the phase-locked loop
circuit used for demodulation of the
difference signal. The carrier signal
from the limiter is fed into the phase
detector along with the v.c.o. signal,
and the product of these two signals
appears at the filter terminals, pins 18
and 19. The filter performs three
functions:

~it maintains a large d.c. tracking
range for turntable speed varia-
tions 2
—it controls the a.c. tracking
range for optimum audio pass
band
—it reduces carrier feed through
to the v.c.o., thus increasing
interference rejection.
Resistor R j;determines the a.c. tracking
range and, together with Cg forms a
15kHz low-pass filter for carrier rejec-
tion. Varying the carrier input level to
the phase detector or altering the value
of R;; and C4 varies audio passband
response. Capacitor C,; is the v.c.o.
timing capacitor, the value of which
changes v.c.o. sensitivity or the audio

output level. The only alignment
required for the system is the v.c.o.
adjustment. This can be done by
adjusting the v.c.o. free-running fre-
quency to 30kHz with pin 22 a.c.-short-
ed to ground.

Carrier level detector. With proper
carrier level output of the limiter and
the phase-locked loop locked to the
carrier, the carrier level detector will
unmute the difference sub-channel.
Attack and release time is controlled
by C,s of the mute. It is advisable in
practice to connect pin 14 to the supply
rail by a resistor R;,. This is not always
required and depends on the batch of
i.c.s produced. Using a value of 560k§2,
the detector should unmute automati-
cally if a 30kHz carrier is present. The
four-channel indicator drive is designed
to drive an l.e.d. at a maximum of 25mA.
Series resistors R, and R, minimize
power dissipation in the i.c. The limiter
gain and the preamplifier gain chosen

allow the carrier level detector to

unmute when the carrier input level is
approximately 50pV.

Difference sub-channel mute. This
consists of a gated amplifier with the
gate control for the difference sub-
channel mute coming from the carrier
level detector. The amplifier serves the
additional purpose of level matching
between the phase-locked loop demo-
dulator, the expander and de-emphasis.
Components C,;, Ry and R,; determine
the correction required for de-emphasis.
Audio to the mute input arrives from
the 15kHz low-pass active filter via filter
matching resistor Ry,and Cy

Expander. The expander consists of two
a.c.-d.c. convertors, two transductor
inversion amplifiers (t.i.a.) and two gain
control transconductance amplifiers
(t.a.). One of each is used in the
mid-band expander and the high-band
expander. The system operates over
two bands and expands according to the
characteristics given in Fig. 5. Values of
the external components are chosen for

_complementing the compressor curves.

Parts used here are C,; for the high band
with L; and Cy for the mid-range. The
expander characteristics obtained are
within =3dB of the standard values
stipulated by JVC.

Sum signal mute. Pin 24 of the pre-
amplifier feeds the sum signal into a
low-pass filter. This filter has exactly
the same amplitude and phase charac-
teristics as the low-pass filter placed in
the difference signal channel. A sum
channel mute (pins 9 and 10) is incor-
porated in the i.c. to facilitate the use of
semiconductor cartridges. These car-
tridges when used with automatic
turntables are likely to give a large spike
into the preamplifier, when lifting off the
record. The mute circuit detects this
spike before it passes through the sum
channel and turns the sum signal off.
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When the cathode of D, or ‘D is
earthed, C,; discharges to 0.75 volts,
thus muting the sum signal. The
difference signal will already be muted
by the loss of the carrier. When the
cathode potential of D, or D, is lifted,
C,; is charged by approximately 100pA.
When C,; is at about 1.4 volts, the sum
channels unmute and the signals pass
normally. The value of Cg;is chosen for
a delay long enough to allow the
preamplifier to stabilize again.

Matrix amplifier. The matrix amp\lifiers
recombine the difference signal and the
sum signal to form the original front
and back signals of a four-channel
system. Output level is approximately
300mV r.m.s. for a 0dB (150mV) output
from the preamplifier. Amplifier
outputs at pins 6 and 7 are then fed into
a second pole of a low-pass filter.

Reference supply. Pin 27 is a reference
supply output from the i.c. This gives a
voltage of around 5.8V which is used
throughout the i.c. for reference and
power purposes. The supply is filtered
by C, Resistors Rj, Ryg R3), Rzzand Ry,
supply the appropriate circuits.

Filter requirements. The demodulator
requires three filters for each i.c. There
are two low-pass filters and a band-pass
filter. It is essential that the low-pass
filters should have a linear-phase
response, i.e. a constant delay, and a flat
amplitude characteristic to 15kHz. The
two low-pass filters should be identical
in all respects. The five-pole Butter-
worth active filter shown in part 2 is
used but is split up so that the latter
poles appear at the output of the
demodulator, thus saving duplication.
When a CD-4 disc is cut, the sum signal
is delayed with respect to the difference
signal. On playback, the difference
signal is delayed with respect to the sum
signal as it passes through the cartridge
system. There are additional delays
through the difference channel of the
demodulator. In particular, the band-

‘pass filter is designed to have an almost

constant delay over its pass band so that
the delays during the encoding/decod-
ing process in both the sum channel and
the differénce channel cancel. The delay
of the band-pass filter system shown in
the second article is 32ps for signals
between 18 and 45kHz.

Part 2 will give con\structional details
and performance using various pickup
cartridges. A kit of parts for this and
other decoder designs to be described
subsequently is available from Compcor
Electronics Ltd, 9 Dell Way, London
W13 8JH. (See advertisement).



www.americanradiohistory.com

Wireless World, June 1976

Antiphase or 180°

A clarification

by S. W. Amos, B.Sc., M.l.E.E.

The 180° phase difference between the
signals at the base and the collector of a
common-emitter amplifier is well
known. Indeed many of us have been
aware of it for as long as we can
remember; originally, of course, we
knew it as the 180° phase difference
between the signal voltages at the grid
and anode’of a valve, but the principle is
the same. It is not surprising therefore
that an engineer once designed a piece
of electronic equipment in which the
fundamental mode of operation
depended on this phase difference. The
equipment did not work and at the
ensuing post mortem it was discovered
that a common-emitter amplifier does
not introduce 180° phase shift: instead it
inverts the input signal and this is a
fundamentally-different process.

Fig. 1 illustrates the difference. The
waveform chosen for this illustration is
a sine wave together with some second
harmonic. The effect of adding the,
harmonic is to exaggerate the peak of’
one half cycle of the sine wave and to
flatten the peak of the other so that it is
possible to distinguish one half cycle
from the other. Fig. 1 shows the effect of
phase shifting this signal by 180° and of
inverting it. The two results are quite
dissimilar waveforms showing that the
two processes are fundamentally differ-

(a)

(c)

Fig. 1. The effect on an assymmetrical
waveform (a), of phase-shifting it by
180° (b), and inverting it (c). Note that
(b) and (c) are different.

Fig. 2. The effect on a symmetrical
waveform (a), of phase-shifting

" it by 180° (b), and inverting it (c). Note
that (b) and (c) are the same.

ent. To facilitate comparison of the
waveforms any increase in amplitude
due to amplification has been ignored in
this diagram and all the waveforms are
shown with equal amplitudes. What has
caused the -confusion between 180°
phase shifting and inversion is that, for
a waveform which is symmetrical about
the time axis, the effects give identical
results; this is illustrated in Fig. 2 for a
sine wave.

It is surprising that the myth of the
180° phase shift introduced by a
transistor or valve should ever have
gained credence. The only way’ of
introducing phase shift is by the use of
combinations of reactance and resis-
tance e.g. capacitance and resistance or
inductance and resistance. An ideal
transistor or valve certainly contains
resistance but it has no capacitance or
inductance and cannot possibly
therefore introduce any phase shift. All
it can do is to invert the input signal and
this has nothing to do with phase shift.
In fact the term “antiphase” is a little
unfortunate because it suggests that the
process of inverting a signal has some
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phase shift?

connection with phase. “Signal inver-
sion” might be a better phrase than
“antiphase”.

To summarise then, for a wave
symmetrical about the time axis the
effects of 180° phase shift and of signal
inversion are indistinguishable; for an
asymmetric wave the two processes
give quite different results.

These considerations are of impor-
tance in the design of an oscillator
which can be regarded in general as a
combination of a maintaining amplifier
and a frequency-determining network
as shown in Fig. 3. The requirements to
be satisfied for oscillation to occur are:
(a) that at the frequency of oscillation
the frequency-determining network
must introduce signal inversion which,
with the inversion in the maintaining
amplifier, gives the overall positive
feedback which is essential for oscilla-
tion and (b) that the gain of the

‘maintaining amplifier must exceed any

attenuation in the frequency-determin-
ing network at the frequency of oscilla-
tion.

A

frequency
determining
network

output

maintaining
amplifier

Fig. 3. A fundamental block diagram
for an oscillator.

output

common

input

Fig. 4. A simple method of obtaining
signal inversion using a tapped
inductor.
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+
Fig. 5. A Hartley oscillator.
Ry R,
’ Cso o
Trq Trp
+

Fig. 6. An astable multivibrator
circuit drawn in the conventional
manner.

Tryq

| maintaining

trequency-determining
ampiifier

. network

Fig. 7. The circuit of Fig. 6 re-arranged
to show that it agrees with the basic
form of the oscillator (Fig. 3).

FEEL

output

T 3§

Fig. 8 An oscillator which relies on
phase shift in the R-C filter for its
operation. :

+
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The frequency-determining network
must then give signal inversion at the
oscillation frequency. One simple way
of achieving signal inversion is by the
use of a tapped inductor as shown in
Fig. 4 and this can be tuned by a
parallel-connected capacitor to give
operation at a particular wanted fre-
quency. By adding a common-emitter
circuit as maintaining amplifier we
obtain the familiar circuit of the Hartley
oscillator shown in Fig. 5. In a similar
way, by tapping the capacitive branch
of a resonant circuit to obtain signal
inversion, the Colpitts’ oscillator circuit
can be derived. )

Any type of frequency-determining
network can be used, and oscillation
will result, provided the two conditions
set out above are fulfilled. Thus a
common-emitter amplifier can be used
as a frequency-determining network. It
introduces the necessary signal inver-
sion but there is no attenuation. Instead
there is usually considerable voltage
and current gain at the frequency of
operation and this, together with the
gain of the maintaining amplifier,
means that there is an excess of positive

feedback — far more than is necessary |,

just to sustain oscillation. As a result
the oscillation amplitude grows rapidly
until it is limited on one extreme by
collector-current cut off and on the
other extreme by the collector voltage
falling to base potential and so applying
a low-resistance shunt across the

circuit. In other words this particular

oscillator generates rectangular waves;
it is, of course, a multivibrator and
because of the symmetry of the circuit
either transistor can be regarded as the
maintaining amplifier or frequency
determining network. The circuit dia-
gram is shown in its familiar form in
Fig. 6 but if it is recast as in Fig. 7 it is
easier to visualise the circuit as a

combination of maintaining amplifier
b

and frequency-determining network.
The components R\C, and R,C, are
chiefly responsible for determining the
free-running frequency which is given
approximately by

1
f= 0.7(R,C,+ R,C))

So far in this discussion on oscillators
it has not been necessary to mention the
word “phase” but there is a type of
oscillator in which the frequency-deter-
mining network operates' by introduc-
ing phase shift. This is a workable
solution if a symmetrical signal is being
generated because, as shown in Fig. 2,
for such signals the effect of 180° phase
shift and signal inversion are indistin-
guishable. Thus in one form of phase-
shift oscillator the frequency-determin-
ing network consists of a three-stage
RC filter each section of which intro-
duces 60° phase shift at the required
frequency of oscillation. The circuit
diagram is given in Fig. 8. If all three
frequency-determining resistors have
the same value R and all three fre-
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quency-determining capacitors have
the same value C, the oscillation
frequency is given by ")

1

=2 \/6RC

and the current attenuation at this
frequency is 29. The current gain of the
transistor must hence exceed 29 for
oscillation to occur but it should not
greatly exceed this value, otherwise the
oscillation amplitude will grow as in the
multivibrator circuit and, if it is limited
by circuit features such as collector-
current cut off, the output will no longer
be sinusoidal. As shown in Fig. 8 a
preset resistor in the emitter circuit
can be used t6 adjust the current gain to
the critical value which gives a sine-
wave output, but a system of a.g.c..
which keeps the maintaining transistor
operating in class A is perhaps the best
method of securing a pure output
waveform.

Sixty Years Ago

The tremendous transmission distances
nonchalantly achieved by Marconi operators
and the commonplace use of wireless in
military form might tend to obscure the fact
that communication was still, in 1916, chiefly

- telegraphic, using spark-gap oscillation

generators. A review article in June 1916
covered the field of such generators and was
one of the earliest articles to fully explain the
valve oscillator, to be used for the transmis-
sion of speech.

“In 1884 Edison showed that an incandes-
cent filament of carbon (such as a lamp
filament) possesses the property of ionising
the surrounding air, so that it becomes a
unilateral conductor.

“This property has been turned to practical
utility by Dr Fleming and others, and forms
the basis of the well-known, Fleming oscilla-
tion valves which are now often used as
wireless detectors. Some of these values have
characteristics (ie volt-ampere curves) which
at some point are negative, like an arc
characteristic, and hence it is possible to use
such valves as generators of oscillations just
as the arcg can be so used.

“The mode of operation of this type of
apparatus may be briefly summarised as
follows: The hot filament has the property of
emitting negative electrons, and hence the
combination of hot filament and cold plate in
an exhausted vessel forms an electrical
conductor, which will allow current to flow
in one direction only — that is to say, it is a
unilateral conductor, and therefore will exert
a rectifying action on an alternating P.D.
applied to it. Since the current passing
through this vacuous space is carried by a
stream of moving electrons, and since an
electron is merely a negative electric charge,
it is evident that the motion of the electrons
can be influenced either by an electro-static
or bv a magnetic field, ...” -
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Shure Safety Communications
Microphones are routinely sub-
jected to 2-metre (6 ft.) test drops
ontohard floors . .. overand over
and over again, and even though
they've been manhandled and
abused

Shure Safety Communications
Microphones are tested with
violent vibrations up-and-down,
side-to-side, and back-and-forth
Stmultaneously and even
though we tumbie 'em around for
a while for good measure

Shure Safety Communications
Microphones are tested for level
and response at a searing 70° C

.. oftenuptoanincredible 85 C
for day-long periods . . . and even
though the inside parts are too
hot to touch

S SHURE

FREEZES

Shure Safety Communications
Microphones are plunged to an
appalling ~45.6° C for half hour
periods during severe tempera-
ture tests, and even though
they're covered with frost

K

SHURE COMMUNICATIONS
MICROPHONES:

TH
STANDAR
OF TH
WORL

|

A definite margin of extra reliability is the reason why, in the
United States as well as in many other couniries, Shure Mobile
Communications Microphones are used with more public
safety and professional business communications transceivers
than all other brands combined. They are thoroughly
field-proved. They perform when the chips are down, as they
have been doing for over 20 years. Even after years of constant
use and abuse in the most critical situations, often under the
most adverse conditions imaginable, they deliver . .. they get
intelligible messages through when it counts.

UITIUITI
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STEAMS
| 'EM

Shure Safety Communications
I Microphones are tested in super
steam baths with humidities of
100% at room temperature, 43¢
| at 38 C and, though theyre
soaking wet at the end

L -

Imagine! Shure Safety Com-
munications Microphones are
dragged behind swiftly moving

vehicles for miles ... over ail
sorts of roads, and though
scratched-up on the surface

QUALITY CONTROLLED EVERY STEP OF THE WAY
Mechanically, envircnmentally, electrically, operationally,

acoustically, and visually—Shure Mobile Communications

Microphones go through the most comprehensive and
extensive quality control preccedures. And that's your

assurance of getting microphones that have not been simply

spot-checked, but thoroughly inspected at every stage in
manufacture, from raw materiais 1o finished product.

$] SHURE

SUBJECTS THEMTO...

SAND

RAIN

INFRA-RED
ULTRA-VIOLET

ACIDS
ALCOHOL

SALT-SPRAY
WIND

ELECTROSTATIC
FIELDS

HIGH
ALTITUDE

Shure Safety Communications
Microphones are carefully qual-
ity control checked at every step
in manufacture—and random
samples from every production
run are subjected to the kind of
torture testing and abuse that
ruins most microphones

COMMUNICATIONS
MICROPHONES

Lock for the name Shure
mou'ded into the back of the
case of every microphone you
buy. It identifies the microphones
that have undergone the most
rigid and demanding tests in the
industry. And, it's your peace-
oi-mind assurance of reliability,
know-how, quality, quality con-
trol, and conscientious fast
service!

OUR CASE HISTORY...

Shure Mobile Communications Microphones feature an
exclusive, virtually indestructibie Armo-Dur® plastic case,
which remains comfortable to the iouch even if the
microphone sits in the hot sun or in freezing temperatures, and
is completely corrosion resistant and immune to oil, grease,
salt spray, fumes, humidity, and perspiration. Shure’s long-life
cables and “million-cycle” switchas are specially engineered
andtestedto outlast, by far, these most common failure points
of ordinary mobile microphones. They also feature modular
construction for easy in-the-field maintenance on those rare
occasions when service is required.

wawLametdicantadiohistens.com
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THE NEWEST
BASE STATION MICROPHONE
WITH POWER AND INTELLIGIBILITY!

Strong, Clear Transmission

The new Shure 526T Super Punch Base Station Microphone
features a high-articulation dynamic element and a
iransistorized preamplifier that operates for hundreds of
hours ona standard 9-voli battery The variabte output lev
ontrol allows you to maximize transmitter modulation for
ncreased “talk power, regard fyour speaking
distance from the microphone

Improved Intelligibility

he high quality dynamic transducer guarantees clear e
signals with a response Lhat is optimized for maximum
ntelligibility with AM and sideband transceivers-—even witl
a high background noise level. And the 526T is immune (o
um pickup and radio-frequency interlerence

All These Extras, Too!
* Includes a two-way NORMAL VOX switch

* Push alk swilch r lengthy
* Electr or Relay switching
* High-impact Ar etow €

roughest use

SPECIFICATIONS

Model 526T Transistorized Base Station Microphone

Type: Dynamic (with battery powered ransistor
preamplifier)

Frequency Response: plimiz
maximum al punct ntelligibility with AM
sideband units (See Figure C}

Polar Pattern: Omnidire
Output Impedance: 5 000 ochm
Load Impedance: | 000 ohms minimu

Output Level: Adjustable from 0.63 to 14 mV for 1
microbar inpu

Battery Type: 9 Vd«
Battery Drain: 09 m

== T T T = T T 71 _]
‘ 4 \ 2}
2 | \
z \ |
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5 | / ! |
a 7/ 1
Bl |
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N FREQUENCY IN HERTZ
Figure C

Switches: Single-bar. locking or non-locking n-to-talk
witch NORMAL 'VOX, single-pole. double-throw slide
SWICN

Cable: Non-detachable, 2.1m
7 ft). three-conductor (one
conductor shielded)
plastic-jacketed cable

Case: Black high-impact
Armo-Dur

Dimensions: 264 mm x 108
149 mm deep (10 X 4Va

x5
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Model 524C

THE MICROPHONE ON THE MOVE ...

The new Shure Ranger 2 Microphone serves double-duty:
It combines the quality transmission of a dynamic-element
microphone with the Shure reputation for rugged
dependability in mobile and fixed-station microphones.

Internally, a silicon transistor amplifier provides a direct
replacement for a carbon microphone with reduced
sensitivity to hum pickup and susceptibility to interference.
The Ranger 2's wide 300 to £,000 Hz frequency response
range and low distortion are specially tailored for unusually
smooth, natural voice signals.

Externally, there's the famous Armo-Dur® case that's
lighter and stronger than die-cast metai (and comfortable
o hold at any temperature). The coil cord is jacketed with
jong-lite neoprene. Constant use and rough handling won't
affect the “million-cycle” lea*-type switch—it's engineered
to withstand the severest conditions. All this in a compact
size for easy handling.

Together, the superior performance and heavy-duty
construction offer you the clearest choice in
communications microphongs today!

Series 577

Microphones:
Break the Sound Barrier!

Be heard, even when ambient noise levels are so high

you can hardly hear yourself. The 577 Sonobar Noise-.
Cancelling Dynamic Microphones dramatically block
unwanted noise and boost close-up voice signals. The
577s' noise-canceliing pickup pattern and "tailored”
voice-range frequency respcnse can discriminate against
environmental noise so that the transmission sounds loud
and clear—evenin noisy factories, disasterareas, orairport
ramp areas.

The 577 Series features three models: the 577A for
high-impedance inputs . . . the 5778 for longer cable lengths
(low impedance) . . . and the 577C transistorized carbon
replacement model.

All have the tough Armo-Dur® cases to repel oil, grease,
fumes, salt spray, humidity, and rust! A “lifetime” hang-up
button and mounting bracket, Triple-Flex coiled cable, and
shock-resistant constructionfeatures are all part of the 577s’
built-in durability.

SPECIFICATIONS

577 Series Noise-Cancelling Dynamic Microphones
Type: Dynamic, Noise-Cancelling
Frequency Response: 100 to 5,000 Hz (See Figure B)

Impedance: Model 577A: High impedance for connection
to high-impedance inputs

Model 577B: Low impedance for connection to microphone
inputs rated at 25 to 200 obms

Model 577C: Transistorized for carbon microphone type
circuits: Load Impedance Range: 250 to 2,200 ohms

SPECIFICATIONS

Model 524C Transistorized Dynamic Hand-Held
Microphone

Type: Dynamic (with transistor preamplifier for carbon
microphone circuits)

Frequency Response: 30010 5,000 Hz (See Figure A)
Output Level {at 1,000Hz, 5/16in.): —44 dB (6.32 mV) with
10 Vdc, 500-ohm load (0 dB = 1 volt per microbar)

Load Impedance Range: 250 to 2,200 ohms

Maximum Signal (with 10 Vdc, 500-ohmJoad): 118 dB SPL
at 1,000 Hz produces 0 dBV (1.0V) at 10% THD

DC Supply Voltage Range: 2.5 t0 35 Vdc

Switch: Double-pole. single-throw, leaf-type, push-to-talk

Cable: Non-detachable, 1.5m (51t.), four-conductor,

neoprene-jacketed coil cord ~m
Case: High-impact Armo-Dur

Dimensions:52.4 mmx 72.2 mm x 39.7 mm deep

(2-1/16in. x 2-27/32 In. x 1-9/16 in.)

o+
o

RELATIVE RESPONSE IN dB
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—
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Figure A

10,000 20,000

Output Level

(at 1,000 Hz, 5/16 in.):

Open Circuit

Voltage

Model 577A Model 577B Model 577C*
—63.5dB (.63 mV) —84 dB(062mV) —47dB(4.5mV)
(0dB = 1 volt per microbar)

*With 10 Vdc, 500-ohm load

Power Level: —61.5 dB (Model 577B)

(0 dB = 1 milliwatt with 10 microbars)

DC Supply Voltage Range (Model 577C): 2.5t0 35 Vdc
Hum Sensitivity: (Equivalent to)

Model 577A: 44 dB SPL in 1 millicersted field

Model 577B: 32 dB SPL in 1 millicersted field

Model 577C: 27 dB SPL in 1 millioersted field

Switch: Double-pole, single-throw, leaf-type, push-to-talk
Cable: Non-detachable, 1.8 m (6 ft.), neoprene-jacketed
Tripte Flex coil cord

Model 577A: Three-conductor (one conductor shielded)
Model 577B: Four-conductor (two conductors shielded)
Model 577C: Four-conductor (non-shielded)

Case: Two-tone Grey, high-impact Armo-Dur®
Dimensions:66.7 mm x 93.6 mm x 44.9 mm deep
(2-5/8in.x 3-11/16in. x 1-25/32 in.)

| | ‘

+10 =

RELATIVE RESPONSE IN 4B.
(=]

-10
20 50 100 1,000 10,600 20,000

FREQUENCY IN HERTZ

Figure B
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FSM12
Head-Worn
Microphone
with Recaiver

HANDS-FREE TRANSMITTING
with built-in noise control!

All new and field-proven! Shure's SM10 Head-Worn
Microphone and SM12 Head-Worn Microphone/Monitor
have every transmitting convenience you will need built into
three ounces of comfort. Both microphones have
high-power, clear-signal dynamic elements for maxirmum
intefligibility Yet, no batteries or cumbersome controls are
needed - your hands will be free for note-taking or driving *

The SM10 and SM12 are speciaily designed to reduce
pickup of annoying background sounds without masking
close-up voice signals. Unidirectional pickup pattern
means only the sounds of your voice are transmitted. The
anti-noise feature is further enhanced by a strong, natural
voice frequency response (50 to 15,000 Hz) that mimimizes
low background rumble. A built-in windscreen hiter
eliminates other noise distractions.

Headset mouthpiece is designed to pivot and extend to fit
any face. Adjustable frame and padded headband assure
a pleasant fit for anyone, too

“when used with a footswitch o1 other relay arrangement
(not supplied with microphone)

SPECIFICATIONS

MICROPHONE (applies to both SM10 and SM12):
Type: Dynamic, Close-Talking

Frequency Response: 50 to 15 000 Hz (See Figure D)
Polar Pattern: Cardioid (unidirectional)

response—uniform with frequency, symmetrical about axis
(See Figure E)

Impedance: Microphone rating impedance 1s 150 ochms
(200 ohms actual) for connection to microphone inputs
rated at 25 to 200 ohms
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.
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Figure D FREQUENCY IN HERTZ

Shure Electronics Limited N B
Eccleston Road, Maidstone ME15 6AU it
Telephone: Maidstone (0622) 59881

roie o - O e S —

SM10
Unidirectional
Head-Worn
Microphone

=

Output Level (close-talked at 1,000 Hz)
Open Circuit Voltage . . o
(0dB = 1 volt per microbar)

Power Level
(0dB

—87dB(.045mV)
..~ 66dB

1 milliwatt with 10 m|crobars)

Figure E

Hum Sensitivity: Less than - 62 dBm in 1 millicersted field
Phasing: Positive pressure on diaphragm produces
positive voltage on pin 2 of microphone connector
Connector: Professional three-pin Male audio connector
designed to mate with Cannon XL series, Switchcralt A3
(Q.G.) series or equivalent connector

Cable: Non-detachable 1.5 m (51t.), four-conductor,
shielded, plastic-jacketed; additional 0.3 m(121in.),
two-conductor receiver cable attached to microphone
connector on the SM12

Case: Black thernnoplastic microphone and pivot housings.
anodized aluminum end caps, stainless steel grille, ear tube
and boom

Dimensions: 202 mm (7'5/1s in.) long; 44.5mm (134 1n.)
maximum height (pivot housing).

Microphone: 15.9 mm (3 1n.) diameter; 14 mm (9/161n.)
height

Optional Accessory: A10CH Cough Button

RECEIVER (SM12 Only):

Type: Dynamic

Frequency Response: 70 {0 12,000 Hz

Impedance: 2,000 ohms at 1 kHz (200-ohm cartridge with
matching transformer in phone plug)

OutputLevel: 106 dB SPL with 1.414V at 1 kHz (1.0mW into
2 cc cavity)

Phasing: Posilive voltage on phone plug tip produces
positive pressure in ear tube

Connector: Phone Plug (contains matching 2,000:200 ohm
transformer)

WWW.americanradiohistorv. com
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Wireless World, June 1976

Communication theory

3 — The digital revolution

by D. A. Bell
Univérsity of Hull

In speaking of the “digital revolution’” I
am not thinking of the proliferation of
digital computers (though this has its
impact on telecommunication through
the need for data transmission) nor of
the fact that a simple pocket electronic
“digital calculator” is now in almost the
same price bracket as a good slide rule,
its analogue predecessor; [ am thinking
rather of the impact of digital tech-
niques on television (mostly behind the
scenes) and on the use of the Post Office
telephone network for the communica-
tion of both data and speech, with
developments in Viewphone as well. All
of these digital developments depend on
the flexibility which digital techniques
allow in exploiting three key features of
Shannon’s communication theory,
namely redundancy, the possibility of
an exchange between signal-to-noise
ratio and bandwidth, and. a certain
symmetry between time and frequency
in the calculation of information rate
and channel capacity.

The problem of television standards
conversion became important in this
country as soon as BBC2 was intro-
ducéd with 625 lines while BBCI
continued to use 405 lines (see Wireless
World May 1971.) Then the develop-
ment of international exchange of
television programmes, especially since
communication via satellite has been
available, has drawn attention to the
fact that there are also differences
between scanning standards used in
different parts of the world: in North
America they have 525 lines per picture
and 60 (interlaced) fields per second, but
in Europe we usually have 625 lines with
50 fields per second. (There are also
differences in colour transmission, such

as between N.T.S.C., PAL and SECAM.)’

Conversion between these standards
requires storage, and.storage of infor-
mation is simple and reliable only when
it is in digital form.! Since the develop-
ment of ls.i. (large scale integration)
both semiconductor memories and shift
registérs have become comparatively
cheap, so that the digital solution is also
an economic solution. In the simplest
case each picture element is represented
by several bits (as described below for

p.c.m.) and the number of bits is
minimised by non-linear quantisation,
using small steps for small signals but
larger steps at each end of the scale.
There is also a great deal of redun-
dancy in picture signals arising from the
fact that neighbouring - points are
related to each other — they are said to
be correlated. This correlation reduces
the amount of information in the signal,
but it is difficult to use because one
must make provision for the occasional
picture in which there is not much
oorrelation — e.g. if the camera is
panned across a scene. In most pictures,
however, the difference between adja-
cent points in a line is much less than
the full swing from black to peak white.
It follows that for the same gradation of
grey the signal conveying the difference
between adjacent points will nearly
always require fewer steps than would
be needed to convey the absolute value
of each point. So this differential p.c.m.
(or dp.c.m.) can use fewer bits per
sample than direct p.c.m., which is
particularly valuable if the picture has
to be transmitted through a limited
channel. The addition of vision to an
ordinary telephone circuit (‘*‘View-
phone” in Britain or “Picturephone” in
the Bell System, USA.) is a case where
(a) economy of bandwidth is of great
importance and (b) occasional momen-
tary degradation of the picture may be
tolerable. The addition of vision to an
ordinary telephone channel'‘may seem
an extravagant luxury, but its sup-
porters claim that it is justified by fuel
economy if the addition of vision to the
communication channel makes it an
acceptable alternative to face-to-face
meeting and so reduces travel. Band-
width economy in television was the
subject of a great deal of investigation
some years ago’ but in those days only
analogue devices were considered for
nroviding the storage from line to line or
field to field which is needed to take
advantage of the correlation in space
between adjacent points or the correla-
tion in time between the same points in
successive scans (“picture difference”
transmission)®>. Now Post Office
designers of Viewphone suggest digital

i

(b)

ATTENUATION (dB}

LOG FREQUENCY

Fig. 1. (a) Lumped circuit
approximation to an unloaded line.
(b) Frequency response of such a
network. ’

storage of a line in shift registers® so
that use may be made of correlations
between points which are adjacent
vertically, in different lines, as well as
that between adjacent points in the.
same line. A more elaborate system has
been proposed for the American Pic-
turephone, utilising correlation
between successive scans. This has a
buffer store of 67,000 bits (equivalent to
about 4,000 words storage for a mini-
computer using 16-bit .words); and if
movement in the picture destroys
cocrelation to such an extent that a scan
cannot be compressed into this size, the
picture is deliberately degraded in two
stages. First the scan is coarsened to use
only half as many picture elements per
line; and if that does not suffice the
second stage is to omit a complete scan
and instead re-transmit the previous
scan.’

Another digital development in tele-
vision is the transmission in the field
blanking interval of alpha-numeric
data. The system is called teletext
(Oracle by the IBA and Ceefax by the
BBC); and any viewer who has the
appropriate adjunct for decoding, stor-
age and character generation (as
recently described in this journal) can

wnany amgaricanradinhicians cooa
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choose at any time to have the picture
on his screen replaced by a page of
information consisting of latest news or
any one of a hundred or so pages which
may be available.

But in more mundane telephone
communication, digital methods first
came in with the use of p.c.m. on
junction lines which are usually in the
range of 10 to 30 miles long and employ
multi-pair paper-insulated cables — the
last kind of cable one would think of for
the transmission of a wide frequency
band or narrow pulses. These cables
have very little inductance of their own
so that ideally they would behave as CR
circuits (Fig. la) with a frequency
response which falls continuously for
all except the very lowest frequency
(Fig. 1(b).

The equivalent circuit of Fig. 1(a)
with capacitors at intervals is only an
approximation, since in fact the capaci-
tance is uniformly distributed along the
cable; but Pupin pointed out a long
while ago that if one had inductance
distributed along the line as well, or an
approximation to this in the form -of
loading coils at intervals (Fig. 2(a), the
cable became a lossy low-pass filter
which passed all frequencies up to a
definite cut-off but very little beyond.
So most telephone cables have these
loading coils at intervals so as to
maintain a uniform pass-band with a
signal/noise ratio better than 50dB
which is then divided into telephone
channels by frequency-division multi-
plex. Now a binary signal can tolerate a
much lower signal/noise ratio and the
signal after regeneration is independent
of the signal/noise ratio. Therefore a
binary signal can use a much wider

frequency range in Fig. 1(b), and does "

not require the attenuation to be
uniform within that range.

In pcm. we need to sample the
analogue signal twice per cycle, but
Nyquist says we can transmit two
pulses per second per hertz of band-
width: so there appears to be no change
so far. But if we are to reduce the pulses
to a binary scale, i.e. p.c.m., we need
several pulses per sample; and in fact
eight are used, seven to quantize the
signal into 128 levels and one for
synchronising and signalling. -The
bandwidth is increased eightfold; but
the characteristic of the cable is such
that the useable bandwidth increases
more than eight times when one drops
the signal/noise ratio from that
required for a good telephone channel
to that required for binary signalling, so
there is a net profit on the exchange. In
terms of communication theory, this is
an example of trading signal/noise ratio
against bandwidth.

Pulse code modulation is now in
widespread use on junction lines.* It
should be recognised that an important
factor contributing to this is the availa-

* Lines 10 to 30 miles long which give direct
connection between local exchanges, without
using the trunk system.

bility of solid-state circuits for handling
quantized signals which combine com-
plexity of logic circuitry with small size,
low power consumption and reliability.
In the days of valve amplifiers the
repeaters (line amplifiers) were usually
housed in telephone exchanges, or
occasionally in separate buildings. Such
housing was necessary on account of
their bulk, the need for a substantial
power supply (with means of maintain-
ing power in case of a mains failure) and
the need for access for maintenance.
Now, a solid-state regenerative repeater
is put in whenever a loading coil is taken
out. The loading coils were usually
inserted at intervals of about a mile, and
housed in cable-jointing chambers
below manholes. A small solid-state
regenerative repeater can be put there
instead, and its small power require-
ment supplied along the telephone cable
from the nearest exchange.

The spacing of repeaters is important.
The signal must not be attenuated
below the permissible signal/noise ratio

ATTENUATION (dB)

(b)

LOG FREQUENCY

Fig. 2. (a) An indliqtively loaded line.
(b) Bandpass frequency response of
the loaded line.

before arriving at the next repeater; but
the attenuation increases with
frequency so that the maximum fre-
quency which can be used depends on
the closeness of spacing of repeaters.
For some thirty years engineers have
been seeking an all-electronic telephone
exchange. Note that I said “all-elec-

tronic” because the present generation -

of what are generally called ‘“‘electronic
exchanges” are really electronically
controlled electromechanical
exchanges. You must first understand
that a telephone exchange has three
functions: (a) to provide a switchable
path for speech signals from an incom-
ing to an outgoing line; (b) to receive,
act upon and generate signals for
controlling the speech path and (c) to
interpret the signals and other data so
as to provide speech paths efficiently. If
we think of the old type of manual
switchboard, (a) is provided by jack
plugs and cords which can connect
selected jack sockets, (b) depends on
the senses and limbs of the operator
(e.g. seeing a calling subscriber’s light,

Maga o oo rie o diohictan, ~an
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switching ringing tone on a called
‘subscriber’s line) and (c) depends on the
operator’s brain.

In the past generations of automatic
exchanges, (b) and what could be done
towards (c) were implemented by relay
logic, and this has been replaced by
computer-like electronic circuits in the
current generation of electronically
controlled exchanges® But there has
been comparatively little success in the
search for a solid-state replacement for
the metal-to-metal contact in the
speech-path switches, though the
mechanical form of the contacts has
changed from Strowger two-motion
switches through cross-bar switches to
the sealed reed relays used in the
current electronically controlled
exchanges.” The metal-to-metal contact
has virtually infinite ratio of open to
closed resistance, perfect linearity and
no noise in normal functioning. Engin-
eers became increasingly convinced
that these characteristics could not be
approached by any solid-state device
and therefore solid-state switches could
not be employed in an analogue speech
path. But the use of digital signals such
as p.c.m. makes the characteristics of
the switches far less critical, so that
solid-state switches would be useable. T

Once an analogue signal has become
contaminated with noise, it can never
be “cleaned”; and the noise components
introduced at successive links in the
route are additive. A digital signal, on
the other hand, can be regenerated by
threshold devices so that it leaves each
repeater stage as a perfectly clean
on/off signal. The Post Office therefore
took the view that a future “System X",
which will one day supersede the
present generation of electronic-
control - plus - reed - relay - switching
exchanges, will employ digital trans-
mission on the main trunk circuits.
Preliminary trials on trunk transmis-
sion between Portsmouth and Guildford
using high-speed p.c.m. have recently
been initiated by the Post Office® Again
there has been an exchange of band-
width against signal-to-noise ratio,
since p.c.m. at'120Mbit/s is sent over a
coaxial cable which could only be used
up to 12MHz for f.d.m. The first
consequence of this change to digital
transmission will be that our familiar
frequency-division multiplexing will be
replaced by time-division multiplexing.
Then instead of picking out a frequency
channel with filters we shall pick out a
time-slot by strobing. Some of the
exchange switching can then be
replaced by the matching of time-slots
between incoming and outgoing lines,
but some switching of circuit connec-
tions (known as “space switching”) will
probably be needed as well. But in view
of the greater tolerance of digital signals,
“cross-points” ** could be solid-state.

+ See section headed “Electronic exchanges” in
“Centenary of the telephone”, Wireless World,
March 1976, p.92. — Ed.

** See Appendix for explanation of “‘cross-point”.
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A few years ago this was unques-
tioned and there seemed no hope for
solid-state cross-points outside digital,
systems. Recently, however, there has
been a revival of interest and a dozen
manufacturers in the USA offer private
automatic branch exchanges (PABX)
using solid-state technology which
offers the advantages of small size and
little maintenance requirement. Most of
them use four-layer devices, analogues
to thyristors, as cross-points. But the:
point is that in this case the speech goes
through only one solid-state switching
system (or at most two if the subscriber
at each end of the line has a solid-state
PABX). This contrasts with the number
of exchanges which may be involved in
a long-distance call over a public
network, and of course any noise or
distortion arising in successive
exchanges is additive.

An immediate advantage expected
from digital transmission of speech is
that data in binary form can immedia-
tely replace the p.c.m. signals. There has
been much controversy over the ques-
tion of whether we need a separate
data network in addition to' the tele-
phone network. At present digital
signals are usually fed into the
frequency-division multiplexed ana-
logue telephone system through
modems (modulator-demodulators)
which convert the on/off binary signal
into @ more or less complicated system
of frequency-shift, phase-shift or mul-
ti-level amplitude modulation of &an
audio tone. It is much simpler to send
binary digits straight to line, if the line is

tailored to handle digital signals. Since

the telephone network provides almost
universal coverage, it seems unecono-
mic to set up another network alongside
it just to handle data. So making
telephoning digital confers a further
advantage if it makes telephone traffic
and data traffic fully compatible. (But it
must be remembered that the telephone
system is at times fully loaded, so that
extra trunk lines and switching plant
would be needed to enable it to carry a
significant load of data traffic as well.)

A development in networks intended
solely for data is called “packet switch-
ing.” This arises because transmitting
data has some of the characteristics of
sending telegrams: there is no need for
communication to be instantaneous
and simultaneous with the origination
of the information, though one would
prefer that any delay in data transmis-
sion should be measured in seconds
rather than hours. Given adequate
buffering, data signals which arise at
irregular intervals can be sent at a
steady rate (most of the time) over the
main transmission channel.

The idea is in fact very old since what
we shall now call “a node in a packet-
switching network”™ has as antecedent
“a torn-tape relay station in a telegraph
network.” Telegrams are normally
transmitted via punched paper tape and
if they had to be sent through a relay
station they could be received there on a

tape perforator. Originally an operator
would read the address on an incoming
message and at its end tear off the
length of tape and transfer it to an
appropriate transmitting machine for
its particular destination; but later the
address was read by machine and the
length of tape directed automatically
into the appropriate channel for re-
transmission, where it might join a
queue of messages for that destination.
The equivalent in modern technology is
obviously to have at the relay centre a
computer with appropriate buffer
stores. )

The torn-tape telegraph relay is not of
great practical interest now because it is
usually easier to switch electrical
connections, so why has the principle
been revived for data transmission? The
first answer is that there is a considera-
ble demand for transmitting small units
of data, such as banking transactions of
individual customers, which contain no
more than a few hundred characters. At
the present time it may take 15 seconds
to set up a long-distance s.t.d. connec-
tion so if the data can then be transmit-
ted in a similar or shorter time the whole
process is rather inefficient. Secondly
there is the problem of concentration of
local traffic into trunk lines, which in
telephony is achieved at present by
frequency multiplexing. In the trans-
mission of telephony by p.c.m. the
sampling pulses are generated within
the exchange, so that although there
are problems of synchronism between
exchanges in the proposed digital
telephone network the timing is at least
all controlled within the system. (Inci-
dentally, one proposed method of
matching time slots between different
exchanges is called “pulse stuffing” and
consists in inserting extra pulses into
the signals from one of the channels.
This clearly could not be used in data
transmission).

So the idea is that data should be
divided into units called “packets” of
perhaps 1000 bits, each carrying a
destination address. These would ori-
ginate at sources of various types,
ranging from a keyboard to a 48kHz line
from a computer centre and would all be
sent to a local switching centre or node
on the special network. The computer
here would take them into store, read
the address, sort them into strings
according to destination and transmit at
high speed (of the order of 100 mega-
bits/second) to other nodes in the
network. Precautions have to be taken
to see that no packet is lost and to see
that the packets in a series constituting
one message arrive in the right order. -

At the present time there is considerable

activity in the development of data
networks. The first was ARPA, set up by
the United States Department of
Defense to link a number of computer
centres which each contain one or more
powerful computers. It has also some
access points in Europe. Part of the
argument for such a network is that a
computer centre may specialise in some
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particular type of work for which its
computer is particularly suitable on
account of features such as the balance
between fast-access store, backing
store, input and output facilities, etc. It
is then economic to send different kinds
of work to different computers and a
communication network serves this
purpose. In Europe the emphasis is
more on data collection, as implied in

the explanation of packet-switching

above. The British Post Office has
opened an experimental packet-
switched service on the route
London-Manchester-Glasgow to assess
the commercial value of such a system;
the European banks are proposing a
network called SWIFT for the rapid
transfer of information about interna-
tional banking transactions; there are
plans for a European Information
Network (EIN); and a EURONET is
proposed to link all major scientific
research establishments in Western
Europe.

It seems a far cry from Shannon to
digital television and packet-switched
data networks. But the same principles
apply throughout:

(1) All information is finite and can
therefore be digitised.

(ii) The maximum capacity of any
physical channel can be specified in-
terms of its bandwidth, signal-to-noise
ratio and the time for which it is
available.

(iti) Within the bounds set by (ii) it is
possible to exchange signal-to-noise
ratio against the bandwidth-time pro-
duct.

No doubt we shall see many further
applications of these fundamental prin-
ciples as time goes by.

Appendix: Cross-bar and
cross-points

The Strowger system of automatic
telephony is based on its two-notion-
switch. This first moves vertically to
one of 10 levels and theh horizontally to
one of 10 positions in the level so as to
select one out of 100 contact pairs. This
is a direct mechanisation of the action
of the manual exchange operator in

1 2 2 4 S

Fig. A. Principle of cross-point
switch connecting any of inputs A, B,
C. D, Etoanyofoutputs 1,2, 3, 4, 5.

,
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‘selecting one out of a square array of
jack sockets, but with one important
difference. The whole of the Strowger
switch remains engaged while the
single call is passing through its contact
field; but the operator after putting
plugs in to make one connection can
leave it and attend to other connections
until she receives a signal to clear the
first connection. The cross-bar switch,
which is illustrated in principle in Fig. A
comes nearer than Strowger does to
simulating the methods of the human
operator. The diagram shows input lines
A, B, C, D, E crossed by output lines 1, 2,
3, 4, 5. At each point where the lines
cross there is a switch, closing of which
is indicated by a blob on the diagram.
Thus the cross-bar switch can complete
more than one circuit at a time: the
connections shown are A—» 4,B - 1,D
— 2 and E — 5. While the numbers of
lines in each direction may be varied,
the principle is now universal and the
only question is what kind of switch or
cross point should be used at each
crossing. In the original cross-bar
switches the contacts were metal-to-
metal and operated by a mechanical
system of solenoids, bars and latches; in
the current electronically controlled
exchanges they are reed switches; and
there is an increasing probability of the
future use of solid-state devices as
cross-points in some applications.
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Section of the Institute at 76 Portland Place,
London WIN 4AA.
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DIN43700 are produced by Orbit Controls and are
described in their Industnal Electronic Instrumen-
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Industrial Estate, Cheltenham, Gloucestershire
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A supplement to the Doram mail-order catalogue
has been sent to us. New products include amateur
radio modules, a 432MHz-to-28MHz transverter. a
70cm varactor tripler, a 500MHz prescaler and a
50MHz counter. Price reductions on small com-
ponents are announced. Doram Electronics Ltd, PO
Box TR8, Wellington Road Industrial Estate,
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cables are illustrated and described in a new
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Thermistor materials, their resistance/temperature
characteristics, tables, outline drawings and
application inforfnation are presented in a new
short catalogue by Fenwal Electronics. The
catalogue can be obtained from Electrautom Ltd.
Etom House. Queens Road, Maidstone,
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Jitter when displaying data streams can be avoided
by recognizing a selected data bit and generating
an oscilloscope trigger at that time. Hewlett-Pack-
ard describe the 1620A Pattern Analyser, designed
for this purpose, in application note 167-8,
obtainable from King Street Lane, Winnersh.
Wokingham, Berks . ..................o. Ww412
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[HF predictions)

Predicted disturbed periods are May 21 —
June 2 and June 15-21. Seasonal trend and
minimum solar activity combine to produce
FOTs and LUFs which give a restricted
choice of time and frequency for reliable day
to day communication. This feature is most
evident when both ends of a radio path are in
the northern hemisphere mid-latitudes.
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Wireless Wo

8 — Modifications.and lining up

by J. F. Daniels

Most constructors will probably want to
use the decoder with a colour television
receiver, but for those who use a
black-and-white set, a few words on
interfacing are needed.

Monochrome receivers

If a black-and-white receiver is to be
modified then there are two options
open to the constructor. The decoder
may be wired in, in a similar manner to
that described for the colour-receiver, or
a separate tuner and i.f. strip may be
used, the output of the decoder being
fed via a u.hf modulator into the
receiver’s aerial socket. This second
method has the advantage that the
decoder may be electrically isolated
from the TV set. Whichever system is
used, the best display will be obtained
by mixing the red, green and blue
outputs of the decoder together by
means of variable resistors, the resis-
tances of which may be varied to give
the desired grey levels for different
transmitted colours. Mixed syncs must
also be added at this point to lock the
scan circuits in the TV set. The problem
most likely to be encountered with
black and white sets, especially the
older ones, is lack of bandwidth in the
i.f. strip — a good reason for using the
extra i.f. and modulator approach.

Character verticals
The following modification to the
decoder circuitry has been found
advantageous because it reduces the
h.f. response requirements of the
receiver video amplifier output stages.
Fig. 1 shows the circuit, which uses
existing “spare” i.c. gates. The extra
gates are wired in series with the output
of gate (57, 6). Gates (75, 8) and (75, 3)
pass the signal through unchanged, but
gate (75, 6) adds to the original signal a
* pulse derived from the trailing edge of
the display character components. VR,
can bhe adjusted to give the best
character appearance, and the setting of
this control will depend on the fre-
quency response of the receiver video
amplifiers. At zero resistance setting,
the signal passes through this stage
unchanged, but as the resistance is
increased the width of the character
verticals gradually increases until the

appearance of the characters s
obviously distorted. A suitable control
setting should be found which gives the
best character appearance.

Upper and lower-case characters

‘Texas Instruments have recently

announced a new character generator
i.c., the X887, which has been developed
as part of their Tifax decoder module,
and as the ic. was specifically
designed for Teletext decoders, it has a
number of advantages over the 2513.

Firstly, it contains a complete set of
upper and lower-case characters, which
includes all those characters defined in
the latest Teletext code table. Secondly
it has provision for a four-bit row-select
input code which means that all ten
rows of the characters may be
addressed independently, and no shift-
ing of address codes is required for
characters with “tails”. Thirdly, it only
requires a +5V supply, which means
that the decoder power supply may be
simplified as the —12V rail is now
unnecessary.

Fig. 1. This modification reduces the
degrading effect of poor video
frequency / amplitude response in the
television receiver. The effect is to
broaden vertical components of
characters.

rild Teletext decoder
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The circuit arrangement using the
new i.c. is shown in Fig. 2 and is almost
identical to the original circuit using the
upper-case 2513. The differences are
that all seven bits are now fed to the
character-select inputs and the four-bit
row-select inputs are fed from the Q,,
Qg Q¢ and Qp outputs of IC; directly.
The Y,-Ys outputs feed, as before, into
the five open-collector gates, although
the timing of the strobe pulses from IC,,
has been changed slightly to allow for
the faster access time of the X887.

The cost of the X887 is around £20,
which makes it rather expensive com-
pared with the 2513, but if a decoder
with the lower-case facility is required, .
then the X887 is the obvious choice.

Line-up procedure

The following line-up procedure has
been devised after lining up six
decoders, but it does assume that the
decoder has rio faults-and is being fed
with a suitable video signal as described
earlier. It would also be advisable to
check that data is actually being
transmitted on the selected TV channel,
since the system is still in its experi-
mental period and transmissions may be
interrupted occasionally. To check the
transmissions are present, reduce the
height of the TV picture, or offset the
vertical-hold control and look for lines
of constantly-changing white dots and
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dashes across the full width of the TV
line in the field blanking interval.

The line-up procedure requires no
test gear, but the power supply rails
should be checked with a multimeter
prior to following these instructions.

Set the six preset potentiometers
(three on the analogue board, two
on digital board 1 and one on digital
board 2) to mid-position. A screen
full of random characters will
probably be obtained, because the
flip-flops in the r.a.m.s take up
random states at switch-on. Do not,
however, push the clear-page but-
ton at this stage.

Adjust VR; on the analogue board
(set sync separator) to give a
display that is free from vertical
jitter. Turning the potentiometer
too far in one direction will cause
the display to jitter vertically and
move down the screen. Turning it
too far the other way will make the
display disappear altogether.

Adjust VR, on the upper digital board
(horizontal shift), and VR, on the
analogue board (display width) to
give a correctly-centred and
suitably proportioned display.

Connect a link between pins 13 and 14
of IC,. This disables the “framing-

_code allow” monostable, and this is
essential during the first part of the
setting up procedure.

Switch the decoder to the “roll” mode
and adjust L, to give the maximum
amount of ‘“movement” of the
display. The characters should start
changing at random and this may
appear to be happening on conse-
cutive rows from top to bottom of
the screen, giving a “rolling-thro-
ugh” appearance. If so; adjust the

5,8

5.9

5,12

28,2

IC73
X887

character select

28,5

ME2

coil for the most consistent
rolling-through action. If the coil
former being used is not the speci-
fied one, then the oscillation fre-
quency can be checked as follows:
— disconnect the uppermost wire
link to the analogue board, (lines
11-21) and adjust L, to give a
display of approximately the cor-
rect width. (Disconnecting this link
inhibits the display oscillator and
makes the data oscillator operate
the whole time, so the characters
will appear rather ragged). If this is
outside the range of adjustment of
L,, adjust the value of C, until the
width of the display is approxima-
tely correct. Reconnect the link to

. the analogue board.

Adjust VR, on the analogue board
(slice level) to improve the rolling
through action and some correct
pages may now be observed
changing very rapidly. Continue
adjusting L, and VR, alternately
to give the best rolling action. (N.b.,
when the roll mode is selected the

" decoder reads out each data row as
it is transmitted, and this enables
the effect of each adjustment to be
observed, instantaneously, rather
than having to wait for up to 15
seconds, which would be the case if
pages were selected in the normal
way.

Remove the link from IC,, pins 13 and

Fig. 2. The revised character generator,
which uses the Texas X887 to display
‘both upper and lower-case characters,
as well as the complete Teletext symbol
set.
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14. The rolling-through action will
probably cease. Adjust VR, on
digital board 1 carefully, until the
rolling-through action begins
again. This control has an “on-off”
action, unlike those previously
adjusted, and is necessarily quite
critical in its setting. The adjust-
ment should be checked on differ-
ent TV channels, since there may
be slight differences in the position
of the framing code between dif-
ferent channels.

Switch off the roll mode and select a
clock-cracker page (at the time of
writing page 899 on Oracle or page
140 oh Ceefax). This page is used to
accurately check the frequency of
the data oscillator, and consists of
14 consecutive Is followed by two
Os repeatedly across each row of
the page. This means that the data
oscillator gets the least possible
amount of locking information on
each line and so must free run at
the correct frequency for almost
two bytes of data. If L is not quite

“correctly adjusted, a regular pat-
tern will appear on the left-hand
side of the screen which will
gradually disappear or turn to
“rubbish” on the right-hand side. L,
should be adjusted a quarter of a
turn at a time, until the page
readout produces a pattern which
is even over the whole screen. The
two photographs in Fig. 3 show a
correct and incorrect clock-cracker
readout. These photographs were
taken from the output of a decoder
which had a lower-case character
generator installed, and the char-
acters displayed when an upper-
case-only decoder is used are
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Fig. 3. The “clock-cracker” page, with
L, (April issue, p.66) correctly adjusted
is shown at (a), while the result of
incorrect tuning is seen in (b).

different to those shown. The
principle of adjustment is, of
course, the same.

Finally adjust the slice level control
(VR, on the analogue board) to give
the most error-free page readouts,
selecting pages‘ in the normal
manner. If the contrast control on
the TV set alters the amplitude of
the signal being fed to the decoder,
check that both the sync separater
and the data slicer work satisfac-
torily over the required range of the
control.

Check that the decoder function
switches operate correctly and
adjust VR; on the lower digital
board to give the most pleasing
character appearance.

Fault finding

Experience with a number of decoders
has shown that faults are almost
invariably caused by i.c. pins being left
unsoldered, especially on the top side of
the p.c. boards, or missed connected-
through holes, so it is best to check the
boards very carefully before attempting
the line-up procedure.

Faulty or suspect t.t.l. gates can be
checked fairly easily by means of d.c.
tests (remember that t.tl. outputs can
be shorted to the 0V rail for “in-circuit”
testing of following gates, but must not
be connected directly to the +5V rail.)
If an oscilloscope is not available,
suspect counters can only really be
checked by substitution. Faulty r.a.ms
can easily be detected by spotting an
abnormally large number of spelling
mistakes on each page and by consult-
ing the code table, the bit which is
common to all the incorrect letters can
usually be located.

Installation

A few final hints on wiring the decoder
into a domestic receiver may be of some
use. Coaxial cable must be used for the
video input feed to the decoder, and this’
should be kept as short as is practical.
The other feeds to the decoder will be
+8V, -5V, —-12V and 0V. From the
decoder to the receiver there will be red,
green and blue output signals, the video
switch control wire, and the clamp pulse
feed. These last nine feeds may be
combined in a single multicore type of
screened cable. Screening is necessary
to prevent pick-up of the high fre-
quency display components of the
output waveforms in the receiver sound
or video stages.

Finally it must be stressed again that
great: care must be taken when con-
necting the decoder into the TV
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receiver, to ensure that every possible
safety precaution is taken. The decoder
box must be effectivelv earthed, not
connected tc the TV chassis, and there
must be no exposed connections that
are at anything other than earth
potential. An isolating transformer
(which allows the receiver chassis to be
earthed) must be used while lining up
the decoder, but if the above precau-
tions are observed, this will not be
necessary once the decoder is installed
in its box.
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Is h.f. propagation get-
ting worse?

The many months during which ama-
teurs have struggled with low m.u.fs
and early closing of the h.f. bands have
underlined the recognised problems of
the classic 11-year sunspot cycle. It is
not so much that long-distance low-
power signals disappear altogether but
rather that activity becomes bunched
on low frequencies, stations are heard
more spasmodically and the resulting
contacts go more and more to the
elaborately equipped stations having
effective aerials, leaving the less ambi-
tious stations struggling after the
occasional better “openings.”

Such conditions this past winter came
as no surprise to those radio amateurs
whose memories stretch over several
sunspot minima. But beyond this anti-
cipated and transient deterioration
there is another possibility that is
attracting some attention: is there
evidence to support a view that m.f.-h.f.

.radio propagation may be gradually
changing — for the worse? That ‘‘aver-
age” propagation conditions today are
less good than in the twenties or
thirties? '

Some people believe that a deteriora-
tion of conditions has been disguised by
the gradual improvement in receivers
and in the higher powers used by
broadcasters and amateurs. Such a
proposition would be extremely difficult
to prove conclusively one way or the
other; detailed information on signal
path losses over many years is just not
available, and it would be difficult to
distinguish increased attenuation from
the practical consequences of increas-
ing mutual interference between sta-
tions.

Yet one does find a persistent belief
among some old-timers that radio paths
have gradually deteriorated or at least
changed. One of the few tangible
pointers in support of this view is the
virtual disappearance of “long delay
echoes” which, as recent correspon-
dence has convinced me, were heard
regularly and authentically in the
period up to 1939.

If, in fact, ionospheric propagation
has been subject to long-term changes
this might be part of some as yet
unidentified solar cycle or it might
reflect the increasing effect of the vast
increase in total radiated power, affect-
ing electron temperatures in the ionos-
phere (as indicated for instance in the
recent artificial radio aurora experi-
ments in the United States).

On the bands

National Field Day, to be held this year
on June 12-13, is to be run under new
rules, including the dropping of the
“double station” entries and the remo-
val of power ‘restrictions other than
those imposed by the amateur licence.
Instead new ‘“open” and “restricted”
sections have been created with those
clubs entering the “restricted” section
having to limit their amount of equip-
ment and type of aerials that may be
used. The original purpose of NFD,
established by the RSGB in 1933, was to
show that low, power portable stations
set up at short notice outdoors were
capable of maintaining reliable com-
munications with similar stations
throughout the UK — a proposition that
today would be accepted without
question with the result that there has

been some flagging of enthusiasm in.

recent years. It will be interesting to see
if the new rules lead to a revivai of
interest. ,

Recent Australian microwave acti-
vities have included a 244km contact on
2304MHz between Mount Genini, near
Canberra and Mount Canobalis, near
Orange, New South Wales. This was
made between Des Clift, VK2AHC and
Bill Cox, VK2ZAC. These amateurs
have also been investigating 6cm and
3cm paths, inciuding super refraction
over coastal paths.

A new headquarters station of the
Royal Naval Amateur Radio Society has
been inaugurated at the HMS Mercury
training school.

The Home Office has agreed that
amateurs holding slow-scan television
permits may now use 256-line transmis-
sions as an alternative to 128-line,
systems without further notification of
the authorities.

To avoid interference from radio-
teleprinter transmissions the RSGB is
proposing to change the frequency of its
Sunday morning GB2RS news-bulletin
transmissions from 3600kHz to
3650kHz.

J. Michale Gale, G3JMG, a civilian
instructional officer at the Fleet Air
Arm’s Air Engineering School, HMS
Daedalus, Lee-on-Solent, Hampshire,
has been instrumental in the setting up
of a local amateur radio society. The
society, using the call G3JMG, will be
regularly active on 1.8MHz.

Some tips from a lecture by Lewis

McCoy, WIICP, at a recent amateur
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convention in the United States: “If you
have corifidence in your antenna it will
work better than if you don’t”; “If the
antenna stays up it is too small’”’; and “If
the confounded thing works, leave it
alone.” He is a strong advocate of the
quad aerial as providing roughly 2dB
more gain than comparable Yagi arrays.

For moonbounce operation, Peter
Carey, ZE5JJ, is reported to be con-
structing a new 32ft dish aerial using
some 500 metres of aluminium tubing.
He also has a 128-element colinear array
which gives 24-25dB gain on 432MHz. A
28ft diameter parabolic dish aerial with
circularly polarized feed horn is used for
moonbounce work on 1296MHz by
Hans Lohmann Rasmussen, OZ9CR in
Denmark.

25 years ago

25years ago, following the imposition of
unexpected operational conditions, the
RSGB abandoned its original plans to
equip and operate an amateur radio
station in the Dome of Discovery at the
1951 Festival of Britain. However,
special stations were established at
Manchester, Leeds, Birmingham and
Nottingham as part of the Land Tra-
velling Exhibition, operating under the
call GB3FB. A Festival amateur radio
convention in London failed to attract
anticipated support — and perhaps the
most memorable feature from an ama-
teur viewpoint of that Festival year
turned out to be the publication of the
first of the annual “RSGB Call Books”,
compiled by John Tyndall, G2QI.

In brief

The New Zealand Association of Radio
Transmitters (NZART) celebrates its
golden jubilee with a special convention
from June 4 to June 7 at the North Shore
Teachers' Training College, Auckland
... The 1976 Welsh Amateur Radio
Convention will be held on Sunday,
September 26 at its usual venue:-
Oakdale Community College, Black-
wood, Gwent. It is being organised by
the Blackwood & District amateur radio
society . . . A weekly bulletin of ARRL
news is transmitted on 14,095kHz r.t.t.y.

‘at 1730 GMT on Sundays by W2QFR,

beamed on Europe and with 170Hz
frequency shift. DL8VX transmits an
r.t.ty. information bulletin every 2nd
and 4th Sunday of the month, except
during contests (0900 GMT, 3585kHz)
. . . The British Amateur Radio Tele-
printer Group has warned its members
that a number of Model 54 teleprinters
appearing on the surplus market have
non-standard keyboards and codes and
that it might be difficult to convert them
for amateur r.t.t.y. applications.

PAT HAWKER, G3VA .
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APRS 76

Exhibitors and details for the Association of
Professional Recording Studios exhibition

The ninth international exhibition of professional recording
equipment is to be held at The Connaught Rooms, Great
Queen Street, London WC2 on Thursday, June 17
(09.00-19.00) and Friday, June 18 (09.00-18.00). Fire on
February 5 this year at the Connaught Rooms had made the
Grand Hall unusable for the time being so alternative
arrangements have been made by the organizers within this
venue. The exhibition is for professional users and is not open
to the public. Tickets are available from 'E. L. Masek, 23
Chestnut Avenue, Chorleywood, Herts WD3 4HA.

APRS exhibitors ’ Lennard Developments
N Levy, Jacques
Acousmat . Lockwood & Co. (Woodworkers)
Acoustic Research
Agfa-Gevaert MCI (UK)
AKG Equipment 3M United Kingdom
Alice (Stancoil) ' Macinnes Laboratories
Allen & Heath Magnetic Tapes
Allotrope Midas Amplification
Amek Millbank Electronics Group
Amity Schroeder Music Week
Ampex International
Audio & Design Recording NTP Elektronik A/S
Audio Developments Neve. Rupert .
Audix North East Audio
BASF United Kingdom Penny & Giles
B & K Laboratories Pyral Magnetics
Bauch, F. W. O.
Beat Instrumental Quad
Beyer Dynamic (GB)
Bose (UK) o Racal-Zonal Group Services
Brennell Engineering Radford Electronics
Raindirk
Cadac (London) Richardson Electonics
Calrec Audio Rockwool
Cetec Audio UK Rola Celestion

Rugby Automation Consultants
Dolby Laboratories

Drake Electronics, Philip . Scenic Sounds Equipment
Shure Electronics

EMI Tape Sonaplan
Soundcraft Electronics

Feldon Audio ‘ Studio Republic

Ferrograph Professional Recorder Studio Sound

Fraser-Peacock Associates Surrey Electronics

H/H Electronic Tannoy

Hammond, C. E. Theatre Projects

Hampstead High Fidelity Trad Sales & Service

Hayden Laboratories Trident Audio Developments

Helios Electronics o Turner Electrical Industries ‘
Tweed Audio

Industrial Tape Applications

International Musician & Recording World Uher (UK).

Jackson Recording Studios Veale & Associates, Edward
Vitavox

Klark-Teknik

. Webland Electronics
Lee Engineering
Leevers-Rich Equipment Zoot-Horn
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Principle exhibit by Helios Electronics
Ltd will be a music recording and
re-mixing console designed and built for
Release Records Ltd, Dublin. The
console has 28 input channels, 16 main
output groups and 24-track monitoring.
The specification includes parametric
equalization on all input channels and
four echo sends with eight returns.
Length of the console is less than 2m.
New from Helios will be a rack mount-
ing parametric equalizer. The unit has
two independent channels, each with a
four-section sweep equalizer, by-pass
switch and overload indicator.

A range.of acoustic screens will be
exhibited by Sonaplan Ltd. Model A is
designed for separating brass and
woodwind from quieter sections of the
orchestra. Model O has an observation
window designed for vocalists, percus-
sion and string sections where visual
communication is desirable and Model
S is a half size screen (1.05 X 1.00m) for
rhythm sections.

Rupert Neve & Company Ltd who will
be exhibiting at the show have released
information about a new disc mastering
system, the Neve/MSR 2000. This is the
result of a joint venture between MSR
Electronics Ltd and Rupert Neve to

‘produce and market the mastering

system on a worldwide basis. The lathe
cuts monophonic and stereophonic
production masters and direct replay
acetates to the requirements of the
recording industry and accommodates
all standard record sizes. It has a range
of four turntable speeds to facilitate half
speed cutting of quadraphonic masters.
The system offers such facilities as
digital computer control of all func-
tions, digital display readout of cutting
suspension, a rumble-free servo-control
turntable, turntable speed indication by
electronic strobe and automatic groove
compensation.

e o,

[

R R LY W R
Focal point of the Shure display will be
the recently introduced SR line of
sound reinforcement equipment. The
SR101 mixing console when used with
the SR106 electronic crossover, SR105
power amplifier and SR108 two-way
horn loaded speaker units forms a
complete sound system.
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Letters to
the Editor

]

THE CONSULTANTS

‘As one of those interviewed last year by John
Dwyer, | have read and followed with
interest his article “The Consultants”
published in the November 1975 issue, and
the correspondence resulting from it. By and
large, [ found it a fairly well balanced
commentary though, perhaps rightly, a little
pointed. Not every conclusion he draws is
accurate, and since others of your corre-
spondents seem to have misinterpreted my
views, perhaps [ may be allowed to clarify
them.

First of all, I know of no conscientious
professional who is also a “26 hour a week”
man. This time, as John Dwyer correctly
quoted, is easily spent in the preparation and
presentation of lecture and tutorial classes,
but undergraduate students of engineering
are not trained simply with a stick of chalk.
Additional to this is the time necessarily
spent on the development of a programme of
laboratory experiments, projects and
research, their supervision, examination and
coursework assessment, the organisation
and revision of these and other, new courses
of conferences, my own registered research
and participation in the Polytechnic's Facul-
ty committees, in forming its long term
academic plans. Those not qualified to teach
might be forgiven for overlooking many of
our responsibilities, but 1 hope they will at
least take note of them.

I would have thought that James Moir and
those of his calibre need have no fear of a
little competition, whilst others have allowed
this age-old reason for resentment to colour
their judgment. Thus Gordon King (his
letter, April 1976 issue) seems to think that an
academically-based professional should not
be paid for the work he does on commercial
development or sponsored research projects.
If that were the case, then some of the
criticisms levelled at consultants in these
columns recently, might eventually become
more justified.

The same lack of judgment is evident in Mr
King's interpretation of my comments about
consultancy fees; it is because I do not wish
the profit motive to dominate my work, as it
must not, that 1 do not request high fees.
There are other reasons why [ want to see the
excellent facilities in the PNL Acoustics
Laboratory maintained and developed,
which I thought were made clear in the

- article; not firstly to serve the hi-fi press, but
to serve the best interests of my undergra-
duates. My consultancy work has assisted
greatly in this; and it has created good will
with certain sections of the engineering

industry, and it has benefitted our laboratory
facility. Recently, as a result of some such
work, an instrument worth ten times the fee
we received, was donated, at my request, to
the Acoustics Laboratory at PNL. Private
consultants are not unique in having
professional integrity and responsibility.
Finally, I would like to echo the major
point made by C. A. Henn-Collins (also April
1976 issue) about the crucial importance of
the consultant’s impartiality, especially
when he must earn a living from both
company development and consumer review
work. Obviously, the two undertakings have
contrasting purposes, one for the manu-
facturer, the other for the user, and must
always be viewed accordingly. My position
as an academically based consultant affords
me the privilege of being able freely to
observe this distinction.
Roger C. Driscoll,
The Polytechnic of North London.

CITIZENS® BAND
IN THE UK?

The concensus of the various references to
Citizens’ Band radio in your March issue
seems to suggest that if CB ever comes to
Britain, it will come at 27MHz. Surely this is
not necessary.

If we are to have a Citizens’ Band, and I
hope we are, we would be far better advised

‘to have one operating at v.h.f. with narrow

band f.m. This would have many advantages
over 27 MHz a.m., including reduced t.v.i. and
b.ci., less chance of interference during
sunspot maxima, and smaller antennas. Such
v.h.f. transceivers would be somewhat more
expensive than 27MHz ones, but if such
firms as Yaesu Musen, Inoue, Standard and
Trio can make v.hf. transceivers (for the
2-metre amateur market) for well under £100,
I am sure that they can do even better for the
much larger CB market.

I know that there is considerable pressure
on the v.h.f spectrum, but surely there must
be six to ten channels somewhere between 60
and 300 MHz which could be allocated for
this purpose — if e.r.p. is limited even this
small number is unlikely to be too congested.
A further refinement would be to incorporate
a station identifying circuit which causes a
tone sequence to be transmitted each time a
transmitter is keyed. This could serve the
dual purpose of uniquely identifying each
transmitter and of acting as a selective call
system — more sophisticated receivers could
be set to unsquelich only on a call from a
particular transmitter.

I feel that there will soon be a strong
political demand for CB. | hope that when it
comes, the Home Office will have plans ready
— perhaps similar to those outlined above —
and will not -have an unsuitable 27 MHz
'system forced upon it from above for lack of a
planned alternative.

James M. Bryant,
Cheltenham,
Glos.

Unlike Mr Webber 1 do feel that the
introduction of Citizens’ Band radio facilities
in the UK would lead to abuse, caused by
ignorance on the part of the user and
commercial exploitation. If there is a need for
a Citizens’ Band in the UK then let it be
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introduced in the u.h.f. bands and not in the
27 MHz band.

I'and many thousands share a few hundred
kilohertz of the 27.MHz band for model radio
control. We already suffer from having
several hundred pounds’ worth of aeroplane
and radio equipment “shot down’ by the
illegal use of walkie-talkies. If CB radio is
introduced we may all be grounded. As a
professional engineer and a keen modeller |
protest!

L. K. Anderson,
Braunton,
Devon

MICROPROCESSORS
OVERSOLD?

Mr Hill has indeed made a number of valid
points. Microprocessor technology is very
new and by almost everyone’s judgement, it
has very great potential in the future. This
therefore means that microprocessors have
attracted considerable publicity in most of
the media.

Mr Hill makes the point that the micro-
processor chip cannot operate in isolation.
This is, of course, true. The microprocessor
only becomes a useful microcomputer when
attached to memory devices and input/out-
put interfaces, but already due to large-scale
production these devices are very
inexpensive for what they are. I ‘think the
semiconductor industry has proved that once
a product goes into large scale production,
costs fall dramatically. An example of this is
the electronic calculator which, less than two
years ago, would have cost £100 and is now
available for less than £10. Significant
microcomputer systems can be built now in
only moderate volume for less than £40.

Mr Hill mentions the “shock situation”
facing engineers wanting to use micropro-
cessors in that they must learn some
programming. I am sure that the majority of
electronic engineers are well able to cope
with learning a new technique and history
proves that this is so, for every generation of
engineers has had to learn to handle new
technologies. In less than two decades, the
industry has moved from the valve techno-
logy, through discrete semiconductors into
the integrated circuit, with an aplomb that
must have amazed some of the early
experimenters and we are sure that the
younger engineers will move into even
higher levels of technology in the future
without too much difficulty.

So, in answer to Mr Hill, I say yes, the
engineers will have to learn programming
but it is not that complex. The support
hardware to help them to produce and debug
programmes is available now and will be
available in design centres all round the
country in the future. Even if a company
decides to buy some programme and
system-proving hardware, it is no more
expensive than a complex oscilloscope.

As Mr Hill says, the microprocessor is here

~ to stay and indeed we are glad to see that he

suggests an intelligent approach to dispel the
image that it is the panacea for all iils,
because, used intelligently, it can solve many
problems of today and will obviously solve
many problems in the future. We, as a
company, are trying to educate the engin-
eering fraternity and would be prepared to
help Mr Hill in any way we can and I am sure
this is true of all other semiconductor
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manufacturers concerned in the develop-
ment of microprocessors.
Yes, we agree, let us get together so that
the learning is made less difficult.
Vic Yates,
Motorola Ltd,
Wembley,
Middlesex.

When something important happens, like
the introduction of the microcomputer,
many claims are likely to be made as to the
power and capability of the technology.
Sometimes these claims are exaggerated and
may, therefore, be misleading. You will
sometimes find that such claims are made by
individuals who have not yet acquired a full
grasp of the subject or by companies who
enter the new field late and are trying to
establish themselves quickly. '

However, I feel that Mr Hill's claim that
much of the published material on micro-
processors is misleading could also be
construed to be an exaggeration in itself,
since the bulk of this published information
is in the form of technical data sheets and
instruction manuals.

Now let us have a look at microcomputer
systems to see if Mr Hill’s other claims are
justified. At the low end of the microcom-
puter spectrum it is possible to construct a
powerful calculator-like system with just
four chips: the 4040 c.p.u. the 4201 clock
generator, a 4001 r.o.m. to hold the
programme and a 4269 interface chip. This
system will interface directly to encoded or
non-encoded keyboards (up to 128 keys) and
will drive a variety of multi-digit display
devices. The display registers in the 4269 are
used as read/write memory. If more r.a.m. is
required, this can be provided by an
additional chip. The system can be further
expanded by adding a 4265 interface chip
which will provide four four-bit ports, any of
which can be inputs or outputs. These ports
can be synchronous or asynchronous. The
4265 aiso incorporates all the logic necessary
for ‘handshaking’ with a peripheral. These
various options are selected by the software.

The irmportant point here is that two chips
provided a full keyboard and display
interface, 16 programmable 1/0 lines and all
the logic necessary to control a very wide
variety of peripheral devices.

The same principles apply to 8-bit
microcomputers. Interface chips are avail-
able that approach the c.p.u. in terms of
internal complexity and which will provide
serial, parallel, synchronous, asynchronous
and bidirectional inputs and outputs. These
chips aiso contain a great deal of sophisti-
cated control logic, which relieves the c.p.u.
from many of the repetitive and mundane
tasks needed to service some peripherals.

A company which is about to use a
microcomputer as the processing element in
a piece of equipment that is being designed
for production, will purchase a development
system such as the MDS (see Wireless
World, February 1976, page 40) which will
provide the necessary teletype interface and
interfaces for other peripheral equipment
that might be needed for the project. In
addition, the MDS will provide all the other
aids required such as hardware and software
development and diagnostic facilities. The
cost of the MDS will be amortized over all

the systems that are to be produced in this,
and future, microprocessor projects.

The alternative to a microcomputer
design is to use t.t.l. logic which, if the
system is not a simple one, will involve a
considerable amount of design effort. Once
designed and in prototype form it is difficult,
and expensive, to make changes since,
amongst other things, circuit board artwork
will have to be changed.

The microcomputer is controlled by a
programme of instructions stored in
read-only memory (r.o.m.). The more
complex the task to be performed, the more
rom. will be needed. It can be said,
therefore, that the r.o.m. in a microcomputer
system is being used to replace the gatesin a
t.t.l. system. It takes between 8 and 16 bits of
r.o.m. to form the equivalent of a gate. Since
an average small or large-scale t.t.l. circuit
contains an average of 10 gates, between 80
and 160 bits of r.o.m. are needed to replace
each package. Memories are available with
capacities of up to 16kbits and a r.o.m. of
this size will replace between 100 and 200
gates.

" It can be shown that a microcomputer
replacement for a t.t.l. system requiring
between 130 and 140 gates will take two
circuit boards less, will consume about 14W
less power and will save more than 130 cubic
inches of space. This means real savings jn

production costs.

If we take a microprocessor equivalent of
a 75-gate logic system of which 100 a year
are going to be produced and include all
companent and production costs, it can be
shown that the t.t.l. system will cost in the

‘region of £56 and the microprocessor about

£41.

A company starting on their first
microcomputer design project can expect to
spend around £5,000 on equipment and will
take about six months to get an average
system into production. This will add about
another £5,000 to the cost of the project. On
a second design project, using the same
microcomputer family, the company will
have zero capital expenditure (since they
already have the equipment) and could
expect to have a similar sized system
in production in three to four months (since
they have acquired the necessary expertise).

While writing, 1 would also like to
comment on the statement made by J. O.
Owen in the February issue, that “PL/M
reduces the number of lines of programme
by a factor of ten.” This is somewhat
misleading and, if I may beg a little more
space, | would like to explain why.

What nust be kept in mind is that when a
microcomputer system is designed, it is
usually intended that a fairly large number
of identical systems are going to be
produced. We know that a microcomputer is
controlled by binary coded instructions
stored in a read-only memory. These binary
instructions are’ normally produced by a
computer from a source programme which
can either be written in the high-level
compiler language PL/M or in assembly
language. It is a fact of life that a source
programme written in PL/M will be much

-shorter than an equivalent assembly

language programme. The assembly lan-
guage programme will, however, result in
less machine code than the equivalent PL./M
programme. Usually, therefore, the assembly
language programme will make more
efficient use of the programme store since
fewer bytes will be needed, and the saving in
memory capacity per system will be
multiplied by the number of systems to be
produced. In cash terms, the actual saving in
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memory eost will depend on the type of
memory being used.

On the other side of the coin, it is much
cheaper to write a programme in PL/M
because it takes far less time. Therefore, the
increased cost of writing an assembly

“language programme must be set against

‘the likely savings on memory components.

As a general rule of thumb, it is more cost
effective to use PL/M for systems which are
not going to be produced in large quantities
— say, below 1,000 systems if mask-pro-
grammed r.o.m. is used or below 100 systems
if e.p.r.om. is used.

‘If the programme is very large or very
complex, it is probably better to use PL/M
regardless of the size of the envisaged
production run since, in these circum-
stances, inefficiencies can be introduced by
the programmer writing in assembly
language.

Keith Chapple

U.K. Manager

Intel Corporation (UK) Ltd
Oxford

—_———
ELECTRODYNAMICALL

INDUCED E.M.F.

The opinions and proofs relating to this old
problem as expressed by “Cathode Ray" and
Messrs Smith and Masson all make good
sense to me. It is clear that regardless g)f
screening no e.m.f. will be measured. I
personally do not need to look for proof as
the following facts show.

An important measurement in oilwells is
the spontaneous potential generated by
telluric currents of various sources between a
downhole electrode and a surface electrode.
This is made by an insulated conductor
screened with two layers of steel cable which
is partially spooled on a winch drum. It is a
fact that if the winch is mounted on a moving
barge, the EMF induced in the coiled drum by
the earth’s field appears as a “noise” on the
signal. It is effectively eliminated by mount-
ing a small coil in series opposition in the
same field. This coil need not be screened.
"Again, | would ask any doubting Thomases
“Would electric motors, whose conductors
are often totally surrounded by iron, work if
the iron was effective in screening them?"

“Cathode Ray” (September 1975 Letters)
suggests cutting the dipole and inserting a
perfect field-effect device to measure the
em.f. This raises a very interesting point.
When he does this, will the capacitance
across any real device destroy the effect? In
school physics texts we read that a sphere
has a capacitance to infinity, whatever that
may mean, equal to its radius. If, then we put
spheres on the ends of our dipole the
theoretical measurement once again
becomes practical, because the capacitance
created will gveride, the effect of capacitance
across the amplifier. As “Cathode Ray”
points out, the signal must be made into a.c.
by rotating it. This will» not change its
magnitude. The experiment is not only
feasible, it can be made with existing
semiconductors as the signals, assuming
reasonable dimensions of the apparatus, are
well above the noise level. Furthermore I
have obtained the necessary field-effect
amplifier and would like to invite anyone
with the time to spare to make the experi-
ment.

What will we measure? Originally 1 was
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attempting to devise an absolute speedo-
meter for a sailing boat. I fear, though, that
what we will actually measure will be the
differential component of the changing
earth’s magnetic field.

I include a skétch of the apparatus as I
designed it some years ago. There is no need
for slip rings because if it is battery operated
the whole thing can rotate. There exist a
number of output displays which would be
legible even if rotating at high speed.

R. Hunt-Grubbe,
University of Reading.

[ was interested to read in your December
1975 issue Mr Gray's comments on my letter
in the September issue, but I continue to
maintain that the electric field perceived
from the aircraft is real. Far from contradict-
ing the principle of relativity, it is in fact a
direct corollary. If the electric field were in
any way unreal then the observer on the
aircraft would be able to detect this and
determine his state of motion without any
external reference. ]

A correct description of the situation
would be something like the following:
Knowing the values of electric and magnetic
fields measured in the aircraft, the navigator
may calculate his velocity relative to the
inertial frame in which the electric field is
zero. Then, from the information that the
electric field measured by a ground-based
observer is zero, he is able to identify this
calculated velocity with the speed of the
aircraft relative to the earth.

[ would also like to take issue with the
other point raised in Mr Gray’s letter.
Unfortunately I have not been able to find a
copy of his reference so I can only comment
on his statement that ‘“relative motion
between a conductor and the system within
which the conductor e.m.f. is to be detected is
a basic requirement for electrodynamic
induction of e.m.f. in the conductor”. This
may be refuted by a simple experiment in
which a coil of wire is connected to the
terminals of a meter. The insertion of a bar
magnet into the coil causes an e.m.f. to be
induced and the resulting current is indicated
by the meter. Relative motion is, indeed,
involved but not between the conductor
and detector. Other examples may readily be
adduced.
© “Cathode Ray’s” arrangement should
work since, as the conductor is rotated, the
electrons within it must be periodically
redistributed to maintain an equipotential
surface (as seen from the aircraft). The meter
in the centre of the conductor will register an
alternating current constituted by the flow of
these electrons.

Colin Masson,
Cambridge.

Assuming that magnetic field uniformity is
still conditional, in the continuing corre-
spondence relating to Electrodynamically

Induced E.M.F. (Cathode Ray’s letter in your
February issue), I retain my belief that
Einstein’s axiom is fundamental to the
matter under consideration.

[ cannot see that Cathode Ray’s reference
to “the measurement of relative velocity with
reference to a field in another system” has
any meaning; though [ would agree to a
condition of velocity of the field’s source,
relative to the conductor with which the
observer is travelling, which returns one to
my original argument. Detection of the field’s
velocity is another matter, for which I
suggest that non-uniformity is a necessity.

Acceptance of the argument for “electro-
dynamic” detection of absolute -conductor
motion would require acceptance of induced
e.m.fs in a multitude of superficial conduc-
tors, moving with the earth and within its
magnetic field; and [ am not aware that these
have become manifest.

John Gray,
College of Technology,
‘Belfast.

WAS BAIRD FOOLING
THE PUBLIC?

THE letter “Was Baird Fooling The Public?”
from Mr H. F. Haynes in the April 76 issue, is,
I think, likely to cause confusion among
readers trying to follow the various articles
about the Baird half-centenary. The original
article by Messrs. Waddell, Smith and
Sanderson, to which Mr Haynes refers, was
purely concerned with the period 1925 to
1928 about which information is sparse and
frequently contradictory, thanks partly to
Baird’s own passion for secrecy, a trait
shared by many of his contemporary rivals.
But the 30-line story extends to September
1935 (at least) and about these later years
there is no shortage of information, since
that august body, the BBC, was itself
responsible for the regular programme of
news and entertdinment until December
1935. The “Televisor” referred to by Mr
Haynes, in spite of many subsequent
mechanical (and even electronic) rivals,
continued to be the most popular type of
‘receiver until the termination of the 30-line
service, probably because of its basic
simplicity, reliability and relative cheapness.
As for “synchronization over a distance”
during these later years, the toothed wheel
device, covered by a Baird patent, gave
adequate results within the transmitter's
reception limits, which were very extensive.
Whether the 30-line service gave accepta-
ble standards for entertainment purposes, is
jperhaps a matter for debate. The recent
practical demonstrations of the mechanical
low-definition techniques by Mr E. W, Elliott
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at the University of Strathclyde and on the
BBC programme “Blue Peter”, and public
shows by the Low Definition Television
Association, have given a modern generation
the chance to judge this issue in a direct and
subjective way instead of by the largely
sterile method of literary research.

Certainly, if one judges the techniques by
the calibre of the artistes offering their
services to the BBC for 30-line entertain-
ments, one cannot fail to be impressed. A
glance through the TV programmes of 1934
and 1935 resulted in a list of names that
included some of the “top liners” of the
period, all by courtesy of various kinds of
“trundling mechanical image analyser”
which remained supreme at both ends of the
television process until the demise of the BBC
service in September 35.

D. B. Pitt,
Chairman, Low Definition

Television Association,
Nottingham

Mr Haynes in a recent letter to the editor,
Wireless World, April 1976, p.52, ‘Was Baird
fooling the public?” mentions an article
written by myself and others, “John Logie
Baird and the Falkirk Transmitter”, Wireless
World, January 1976, pp.43-46.

[ feel it is Mr Haynes who is fooling the
public, not John Baird. The statement in his
letter that Radio Societies were amused is
inaccurate. Over 600 people attended Baird’s
lecture, in November 1943, to the Institute of
Radio Engineers in London, the lecture being
on all-electronic, 3D colour television, a
subject in which Baird could reliably be said
to be leading the world. The Hankey
Committee produced in 1945 a white paper
on the future of British television. Up to 1,000
lines with 3D and colour were amongst the
recommendations but, to that date, only
Baird had demonstrated all three.

Mention is made of Wireless World
remaining silent: this is grossly inaccurate.
Following the E.M.1.-Marconi and Baird TV
demonstrations at Alexandra Palace (No-
vember 1936 — Feb. 1937) Baird resumed
cinema colour television, a world first.
Wireless World reported this pioneering
work and gave it much praise on February
17th, 1938, p.148, and August 17th, 1939.

Mr Haynes comments that Baird tried, in
the late 1920’s, to sell by pretence. This is
inaccurate; newspaper articles by Baird in
late 1928 stated that he was not yet prepared
tosell television to the public on a production
basis — keen amateurs could procure kits and
check for reception.

[ do not recollect in my article asking for “a
serious study of the business and technical
aspects of Baird’s 30-line TV work.” I asked
simply for any photographic or written proof
of what Baird used for TV:equipment from
late 1924 until early 1928, Mention is made by
Mr Haynes of no synchronization: this is a
strange comment, considering Baird’s Lon-
don-to-Glasgow demonstration in May 1927
and his transatlantic demonstration of
February 1928!

Mr Haynes says that fibre optics were
“well known” and not requiring synchroni-
zation. This is again inaccurate: Baird’'s
patent (1927) on multj-fibre tube bundles was
a world first, so how it coyld be well known
to him beats me, he had to invent it first!
Fibre optics still required synchronization;
the fibres only eliminated a rotating lensed
disc to dissect the transmitter image, but the
receiver still had to be synchronized to the
‘ransmitter.

[ have in my possession information on
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John Baird which will, on pubiication, do
much to redress the comments still being
made against Baird. ] am not ashamed to
admit that 1 admire "John Baird’s many
talents and to state that in my opinion the
treatment he received in this country in the
lack of scientific awards and credits is little
short of a national disgrace.

Dr P. Wassell,

University of Strathclyde,

Glasgow

I feel I cannot let Mr Haynes’ letter in your
April issue pass without comment because in
one respect at least, in his last sentence, it is
factually incorrect.

The Wireless World did not remain silent.
This may be checked by reference to your
issue for 12 March, 1930. On page 277 you said
in the first paragraph of an article . . . “At
last a Baird television receiver built for sale to
the public has arrived. As no commercial
product can live that does not fuifil the
purpose for which it is created, there is the
obvious inference that this new apparatus
functions in the way it should and that
moving pictures can be received by the
broadcast transmission. Without further
preamble it can be stated that this receiver
does give reception of images with sufficient
definition to be readily intelligible.” In the
final paragraph of the article you said . . .
“Such results will interest the enthusiast, and
these have become possible since the
adoption of the signal controlled toothed
wheel method of synchronization first
introduced towards the end of last year.” The
article also refers to an earlier article on p.282
of the .issue for 18 September 1929 which
reports the start of the 11-11.30 a.m. radio
transmission from 2LO and illustrates the
toothed wheel synchronizer. About this you
said . . . “The aim is to provide for the
rotation of a disc with a degree of constancy
that after long periods of running must
possess no cumulative error. In the Baird
apparatus we find that this is accomplished
by the phonic wheel method.” You ended by
saying . . . “a few facts as to the results may
help others to appreciate clearly the degree
of success at present obtainable. The image is
viewed through a magnifier and possesses a
slight, yet not tiring, flicker. Good brilliance
is obtained, but with an excessive contrast
between light and shade. A sitter at the
transmitter is at once recognised, and his
expressions considerably enhance his words
which come from an adjoining loud speaker.
With a little concentration one can note the
time from a normal watch. Letters running
past the transmitter in the manner of an
advertising sign are clear and easily followed.
These results, it is stated, will be obtainable
on home equipment working on the broad-
cast service.”

So, your impressions are clearly set down.
But a quite different opinion was expressed in
a third article in the issue for 18 December,
1929, on page 669. The author says . ..
“Knowing that the real difficulty in television
is that of synchronizing the revolving
mechanism at transmitter and receiver, no

inventor can claim success who does not first-

put forward a solution to this problem.” He
continues . . . “We know now that Baird had
no important contribution to make in solving
the synchronizing problem.” The author of
this article had applied considerable ingenui-
ty in construction to improving the magnetic
circuit of the synchronizer. 1t was unfortun-
ate that he then coupled the light source and
synchronizer to his output valve by a circuit
different from that used by the Baird

television receiver. He added four expensive
and unnecessary components (a choke, two

"4uF capacitors and a variable resistor

(roughly the cost of 2 to 3 weeks’ lunches for'
a student at that time) which altered
completely the-shape of the synchronizing
pulses. That the pulses were distorted
seriously is shown by his own statement in
the article that, from the appearance of the
pictures, it seemed that the synchronizing
pulses lasted for about haif the length of a
line. This finding, that a method which was
different in a number of significant respects
from Baird’s did not work, clearly does
nothing but show that the author had made a
mistake. The mistake was entirely justifiable
«n the technical milieu of that time, but it
remains a mistake. The author’s name? 1
nearly forgot; it was F. H. Haynes!

Some of us who later made the simplest
possible equipment (this was dictated by
cost, not insight) found that synchronization
could be held over sufficiently long periods
for the pictures to be interesting. Fading of
the radio signal, which was then being
received in Manchester from the late night
transmissions, was the biggest problem. In
the comparison with the cinema at that time
I would agree that the results were not
commercially viable. Entertainment, in
anything like the modern sense, had to wait
until high frequency transmission made
possible a 300 times increase in the picture
information. Even then, some years passed
before TV became a serious threat to the
cinema.

However, the results that could be
obtained were just as fascinating as listening
on a one or two valve short wave receiver, to
snatches of intelligible messages from all
over the world. That was not commercially
viable as a method of communication either.
If the pictures had not been worthwhile there
would have been none of the drive that led to
a mirror drum receiver projecting a 7X 3 in
picture and using a polarizer, analyser and
Kerr cell to modulate the light source.

Should we not give Baird full credit for
what he did do? True, others might have done
it equally well. Professional engineers might
have done it better. But none of them, if they
tried at all, tried long enough or hard enough.
What Baird did do, on a shoestring budget, by

prolonged and concentrated effort is made.

clear in your reports. This surely seems
worth full recognition.

Prof. G. D. Dawson, McSc,,

Dept. of Physiology,

University College,

London.

1 was very interested to read the letter in-

your April issue from F. H. Haynes on the
claims made for Baird’'s contribution to the
development of television. Those of your
readers whose memories of W.W. go back to
the 1920s may recall that Mr Haynes was its
assistant editor. In that position he undoub-
tedly looked very closely into Baird’s claims
on behalf of W.W. and his conclusions should
not therefore be dismissed out of hand.
Leslie Bailey in his “BBC Scrapbooks”
(Vol 2: 1918-1939) reproduced the following
advertisement which Baird inserted in the
personal column of The Times. “SEEING by
WIRELESS. — Inventor of apparatus wishes
to hear from someone who will assist (not
financially) in making working.model. -
Write'Box . . . . . ” Mr Bailey's comments
are; “Baird was not a trained scientist.
Indeed, it is astonishing to know that his
knowledge of radio techniques at this period
was so limited that he went to the staff of The
Wireless World for help over the design of
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-
amplifiers. Mr Hugh S. Pocock, the then
editor of that magazine, has written to
Scrapbook: “I well remember Baird coming
into the office and having a talk about his
difficulties and particularly the problem of
distortion which arose when he tried to
amplify the shadow effects he was obtaining.
We designed and built for him a suitable
amplifier because at that time he had little
knowledge of the correct design of distor-
tionless amplifiers’.”

P. P. Eckersley, whose ability to cut down
to size anyone who made unjustifiable claims
is well known to members of the [.LE.E. where
he so frequently entered into discussions,

‘after reading of papers, wrote in his 1941

book “The Power Behind The Micro-
phone” that Baird possessed “that flair for
picking about on the scrap-heap of unrelated'
discoveries and assembling the bits and
pieces to make something work and so
revealing possibilities if not finality.”

1 think it was Baird’s obituary in 1948 that .

‘W.W. said he was the catalyst in the

development of television.
H. w. Barnard,
Leigh-on-Sea,

Essex.

PHASE AND SOUND
QUALITY

Reading all those contributions on “phase
effects in loudspeaKers,” | cannot escape
from the impression that many experts do
not dare to be too certain and prefer referring
to the opinions-of others instead. What is
everybody so worried about? Undo the
tweeter from your loudspeaker cabinet so
that it stands off, an inch or so nearer to the
listener’s ear. The result is a change in phase
relationship between the high- and the low’
frequencies, right? An inch difference in path
length corresponds with something in the
order of a full wavelength for a tone of, say,
10 kHz. If this is not enought phase shift,
move the tweeter further, a foot or so, so that
the phase tumbles several times over and
over before it reaches your ear. Better still,
ask somebody to move the tweeter for- and
backwards for you, so that there is a
continuously varying phaseshift between the
high- and low-frequency components.

Why not try that on a rainy Sunday
afternoon? .

I did. With sounds of harpsichords, pianos,’
plucked strings, whole orchestras, voices,
rushing water, white noise, square waves.
And [ eat my hat if | hear phase effects.

Hans Evers,
Lammersdorf,
Germany.
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Low-nonse low-cost cassette deck—2

by J. L. Linsley Hood

Any convenient power supply circuit
may be used for a.c. mains operation,
provided that it can be set to give a
stable, ripple-free output of 13.5-14V at
output currents up to 250maA. A suitable
design is shown in Fig. 8. The low-value
resistor in the record amplifier supply
line is to limit the supply line current
surge through the changeover micro-
switch when the large capacitor on this
line is connected in parallel with the
capacitor .on the output of the power
supply. To avoid noise originating from
the pulsating current demand from the
«d.c. cassette-drive motor-control cir-
cuitry, the recorder supply is taken
directly from the power supply reser-
voir capacitor through a 202, 10W.
resistor, with the negative return line
being also directly connected to the
reservoir capacitor, rather than to a
chassis return.

The chassis itself is only connected to
the zero-volt line at the input to the
replay amplifier.

Recording and bias levels

One of the most "obscure areas in the
field of tape recording, in the eyes of the
layman, is the interaction between tape
types and biasing levels. While much
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information has been published on this
subject, it is often discussed in obscure
terms which make the argument diffi-
cult to comprehend. Since it is possible
that the construction of a cassette
recorder of this type may be of interest
to those with no previous experience in
this'medium, an attempt has been made
to provide a simple introduction to this
topic.

In general, it is not practicable to
obtain an adequate remanent magnetic
flux in a magnetic tape, for the repro-
duction of signal waveforms of low
harmonic distortion and good output
level, unless a high frequency “bias” of
suitable magnitude is superimposed on
the signal at the time of recording. The
effect upon the various signal para-
meters of variations in the bias level is
shown in schematic form in Fig. 9. From
this it will be seen that there is not a
single biasing level which is optimum
for all recorded frequencies, and that
the optimum level for.1kHz is in excess

Fig. 8 Power supply. The motor is fed
with 3.5V by the stabilizer, but the
solenoid is provided with the full
12-14V.

of that which gives the highest output
for, say, 10kHz. Also, the level which
gives the lowest recorded noise level is
less than that which gives the lowest
t.h.d.

It is apparent from this that the
setting of this parameter is one which
demands some compromise, and the
one which is chosen will depend upon
the preferences of the user. In general,
for cassette recorders, the chosen bias is
that which gives the maximum output
at 330Hz, or a slight excess of that
optimum for 1kHz, and the reduction in
output at higher frequencies is com-
pensated by modifications to the record
pre-emphasis curve. However, the
required bias and compensation char-
acteristics will be different from one
make of tape to another, and from one
design of record/replay head to
another. In this design, the decision had
been taken, partly in the interests of
running costs, and partly in the inter-
ests of minimizing wear in the Permal-
loy heads, to optimize the design for
“ferric” tapes rather than chrome types,
and the Philips standard low noise C90
was taken as the reference. It was
found, however, that the settings
derived for this was also optimum for
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“super” tapes of the types exemplified
vy Memorex MRX,, and BASF Super
LH, although these gave an improved
performance.

In general, there is very little differ-
ence in the background “bulk-erased”
noise levels of most good-quality com-
mercial cassette tapes, although there
will be larger differences between the
noise outputs of tapes passed through a
recorder set to record at zero signal
level. The greater the degree of homo-
geneity of the tape oxide layer, the
lower the zero-recorded-level noise will
be, down to a minimum which depends

on the fundamental granularity of the

oxide medium. The recently introduced
“‘super”
-uniform oxide coating, which can give a
1-2dB zero-signal background level
improvement.

However, there are also 1mprove-
ments which have been made in the
output level and harmonic distortion for
a given output level, due to a more
careful balance of grain shapes and
sizes. The extra 2-3dB in output can
lead, in total, to a small though audible

improvement in overall signal-to-noise

ratio (some typical results are shown in
Fig. 11, and Table 1.) Useful though this
is, a far greater capacity for improve-
ment in overall performance lies in the
hands of the user in a careful choice of
the recording level setting. Ideally, one
‘should record at as high a level as
possible, so long as few signal peaks
significantly exceed the DVU level. A
1-2dB excess is unlikely to be noticed in
replay, especially with good tape,
provided that the duration of overrun is
brief, and the difference in $/n ratio
from “correct” to over-cautious choice
of record levels can readily exceed the
difference between a cheap tape and an
expensive one.

Probably the best way of choosing
recording levels is to set the mechanism
to Record but with the pause button
pushed in, and in this condition to
experiment with the gain settings until
the optimum setting is found. when the
recording can be started. In the case of a
live performance, assuming one has the
co-operation of the performers, it is
‘usually possible to persuade them to
execute a known fortissimo and set the
record levels appropriately for this.

Noise characteristics of the system
During the development of this circuit,

the sources of noise in the system were;

investigated at some length, since,
although it was envisaged that some
form of external noise-reduction system
would be incorporated for use during

replay, it seemed advisable to try to'
minimize noise in the design before
taking additional palliative action. The:

reduction of noise in the replay circuit
has already been described; if the
unweighted noise level at this stage,

without tape, is taken as the unit, the

bulk-erased-tape noise level corre-
sponds to about one and a half or two
units, and the zero-record-level noise

series tapes have a more

(with the circuit parameters arranged in
accordance with normal practice) was
then equivalent to some five or six units.

Obviously there was little that could
be done about the noise level of the
tape, as received, but it seemed that
quite a lot could or should be done
about the 14dB worsening of this during
no-signal recording. Indeed, if it were
possible to get down to the level of the
original tape, the overall performance
would have been beyond reproach, in
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spite of the low tape speed and narrow
tape width. An additional piece of
evidence which seemed of interest was
that the replayed noise was “whiter”
than would have been expected from an’
original white-noise source (i.e., the
tape) when replayed through the type of
equalizing characteristic employed in
the replay amplifier. This seemed to be a
.common characteristic of commercial
cassette recorders, which all sounded
“whiter” on the replay noise tone than’

typical bias setting
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Fig. 9. The effects of changes in the h.f.
bias level on output, t.h.d. and
modulation noise.

Fig. 10. Record/replay
frequency/amplitude curves for a
variety of tapes, optimized for
maximum flatness and for best
square-wave reproductior
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seemed reasonable to expect. It was also
observed that changes in the level,
frequency or shape of the bias wave-
form made no difference to the result.
The conclusion began to grow that the
problem was due to generally-distribut-
ed noise, in the source and record
amplifier, being selectively amplified in
the 10-15 kHz band and applied to the
tape at high levels through excessive
signal pre-emphasis.

Having become convinced on this
point, the attempt was made to deter-
mine the optimum compromise
between flatness of frequency response
and signal-to-noise ratio for a given
record level. At this stage it was found
that optimization of a recorded l1kHz
square wave to reduce the initial
overshoot and ringing found when
more conventional magnitudes of pre-

pin 6 of I.C.1
N (+5V nom)

BC182L
ap

VOLUME tantalum
10k
log
+
—— 1001
3k3
64V
100u
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emphasis were applied gave also the
best performance compromise on
bandwidth against s/n ratio. The bias
levels found during this exercise were
compared to those obtained by more
conventional ,setting-up procedures,
and found to be substantially identical.
However, the zero-signal-level recorded
noise was found to have been reduced
by about 10dB by the process ‘of
square-wave optimizing, as compared
to that given by frequency response
optimizing. The two curves are shown
in Fig. 10, and it will be seen that the h.f.
loss amounts to only 1dB at 10kHz and
some 4dB at 14kHz, which can be
remedied by the use of amplifier tone
controls on replay with very little
detriment to performance.

The final conclusion is that in general
far more h.f. pre-emphasis is employed

+12-15V
from power side
of microswitch

56
W

+
. 1 1001
I 10V

3k9

MPSU-05 )
on small phones 100{) impedance
heat sink ' or greater

.

Fig. 12. Class A headphone amplifier,
with a gain of 5.

| O

.

Fig. 13. Low-noise microphone
pre-amplifier.

+9 to1sV
1
2N5459
100k% 470
47k
8C214LC 7 NN—e
T 2u
+ 505 ..—“—ooutput
0V
100k
MPSA-12
. GAIN
microphone preset
input p.
100k§

l+

100k 506

T iov

& & s = & ov -
7;; . x 10 x33 x100

wiaany ameoericanradinhictory com

Wireless World, June 1976
Y

on recording, in the interests of maxi-
mum flatness of the published response
curves, than is sensible in the light of
the overall performance, and that with
more prudence exercised in this respect,
noticeable improvements could well be
made. Interestingly, programme
recordings made before and after opti-
mizing of the square-wave performance
of the recorder did not show the
expected small loss of higher fre-
quencies, with the upper register seem-
ing both cleaner and more extended
than before, possibly due to the lessen-
ing of the incidence of h.f. tape or head
saturation.

One final recommendation in this
respect is that for one’s own use, even
on ferric tapes, the 70us characteristic
should be used both on record and
replay. However, this is a choice which
can be assessed readily by individual
experiment. Certainly, in the case of the"
author’s prototype, the use of this
equalizing time-constant, in association
with an optimized square-wave charac-
teristic, has given a system in which the
tape noise, on a good quality tape, is
sufficiently unobtrusive to render
further noise reducing circuitry unne-
cessary.

Bias and equalization settings

It will be apparent from Fig. 9 that
adjustment of the h.f. bias level of the
recorder will have the effect of altering
the whole response curve, by altering
the effective recorded levels of the h.f.
and Lf. components relative to one
another, and it may therefore appear
difficult to optimize either the bias or
the equalization. The suggested method
is therefore as follows:

@ Set VR, s0 that the response curve on
record is as curve A on Fig. 5., (approx.
85Q) when measured at the output of
@ Set the bias level so that there is
approximately a 1-2dB drop in output
at 1kHz.

® Record a square wave at 660Hz, and
make small adjustments to VR, until
the cleanest leading edge is obtained on
the replayed square wave, with only a
small single overshoot.

@ Finally, leaving VR, set at the chosen
value, record a 660Hz square-wave at
various bias levels and adopt the one
which gives the best overall square-
wave shape for the tape which it is
desired to employ.

The technique of square-wave opti-
mization is well known in the audio field
as a means for setting tone-controls and
filters to optimum flatness, because of
the facility which it offers for a simul-
taneous examination of a wide range of
frequencies. On exactly the same score
it would appear to be an excellent
method of optimizing bias levels.

While it is hoped that the perfor-
mance given by the prototype will prove
to be fairly typical of the results given -
by other models built to this design, it is
appreciated that in a system in which
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not only will components vary in types
and tolerances, but also the tape
transport mechanism .and heads (which
may be changed during the manu-
facturer’s production run for reasons of
commercial availablility) may differ
from those used by the author, the
scope for variability is considerable.
Also, from personal experience, and
measurements, there is a considerable
variation in performance from one tape-
type to another, although the consis-
tency of performance of the better-
grade tapes from the better manu-
facturers ‘appears to be fairly good. On
the credit side may be set the fact that
one does not have quality control

problems in a unit that is one-off, and

that one can optimize one’s channel
balance and h.f. performance for the
tapes one prefers and the heads one
happens to possess. :

Headphone operation

Both the output level and the drive

capability of the final 741s of the replay
amplifier are adequate to give a satis-
factory signal strength and quality into
the 2k{2 load impedance of the author’s
headphones (Sennheiser HD414), so, for
simplicity, this was the course adopted.
However, for those with lower-impe-
dance or less-sensitive headphones, a
suitable circuit is shown in Fig. 12. This '
operates in class A, and is suitable for
load impedances down to 100 ohms.

Direct microphone recording

The sensitivity of the record input is
only intended to be sufficient for
recording from an existing audio
amplifier or radio tuner capable of
delivering some 50-100mV output at a
fairly low impedance, and it would not
be suitable for microphone inputs. For
this purpose a pre-amplifier can be used,
of which a suitable circuit is shown in
Fig. 13. Three preset gain positions are
given, of 10, 33 and 100 X, which should
cope with the bulk of microphones
likely to be found in practice. A typical
gain suitable for a low-output cardioid
capacitor electret microphone is of the
order of 33, for a normal recording level

“at half-gain setting on the recorder.

Final details of the design will be
in the final part, including informa-
tion on the motor controller — lack of
space prevents publication in this issue.

We are informed that components
and metalwork for this design will be
available from Hart Electronics, Peny-
lan Mill, Oswestry.

'Appendix
Derivation of record equalisation char-

acteristics. g

The generation of a recording pre-em-

phasis characteristic of the general form

shown in Fig. 5 is normally done by

incorporating a damped LC parallel®
resonant circuit in the feedback loop of

an inverting amplifier stage. However,

-8

—10+

—12F

—16F
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—18

FREQUENCY (®fwg)

Fig. 15. Frequency/gain response of
filter in Fig. 14,

O : O

Fig. 14. Basic second-order active
lqw-pa'ss filter (as Reference 1).

¢+

Fig. 16. Common-emitter (a) and
common-collector (b) arrangements of
basic circuit shown in Fig. 14.

since it was desired, in the interests of
simplicity, to avoid the use of inductors,
and it was also required to avoid
possible trouble due to the intrusion of
38kHz signals from multiplex stereo
decoders, the decision was made to use
the gain/frequency characteristics of an
under-damped second-order active
low-pass filter, such as that shown in
Fig. 14.

This is one of the classic forms of
active element, and was analysed by
Girling and Good' in the first part of
their survey df active filters in Wireless
World. It has a gain/frequency response
of the type shown in equation (1) and

SALAD DL

PNV A PV 2 P20 HPN SHPY S ;
e e L L L TSl LI LGITTT,

(a)

O

illustrated in Fig. 15 for various values

of Q (1/)
Y

out

LW
1+jo—
wC

. W w
Vin 1 +J(Xw—c = (:O—
If this is redrawn, ignoring biasing, in
the form in which the amplifying
element is a single, common-emitter-
connected transistor, as shown in Fig.
16(a), it will clearly be seen that this can
be rearranged into the common-collec-
tor form of Fig. 16(b) without signifi-
cant alteration of the expression for the
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Fig. 17. Use of the active filter in a
stage possessing gain, as in Fig. 4.

frequency response. (It was pointed out
by Girling and Good that a similar
rearrangement leads to the evolution of
the filter circuit due to Sallen and Key?
from the type based on a feedback loop
containing an integrator and a lag,
described earlier by Baxandall®.)

Filters of the type shown in Fig. 14,
and 16(b) were used in the authors
“Modular preamplifier” design (Wire-
less World July 1969) and the subse-
quent postscript to this and the earlier
class A amplifier,. published in De-
cember 1970. The performance of the
circuit shown in Fig. 16(b) referred to as
a bootstrap or “H” filter, was analysed
by the author in another place® and, in a

|Books Received

according to its sleeve note Problems and
Solutions in Logic Design by Prof. D. Zissos,
makes easy and reliable logic design tech-
niques available to those with no specialist
knowledge of mathematics or engineering.
Even those who are not familiar with
Boolean algebra will find an appendix giving
sufficient foundation for the rest of the book.
The emphasis throughout is on optimal
rather than strictly minimal designs which
have become less important with the
availability of integrated circuits. In the case
of sequential circuits, these allow hazard-free
designs for the realistic engineering con-
straint of a maximum variation of 33%% in
gate speed. A feature of the book is the
comprehensive set of problems and solutions
at the end of each chapter. These have been
chosen to appeal to the student and include
the design of logic circuits for traffic lights, a
panel game, digital clocks and electronic
dice. For the practising engineer solutions
are given for commonly used circuits such as
flat sorters, shaft encoders and counters.
After an introduction to the basic concepts of
logic design, the chapters deal with
unclocked sequential circuits, clocked
sequential circuits, counters and combina-
tional circuits. The design pattern used

different context, by Hemingway®.

The operation of the:filter circuit of
Fig. 16(b), like that of the Sallen and
Key configuration, can be realised by
any active element in which there is
approximately unity gain between
points “a” and “b”. This allows the use,
for example, of a voltage-follower
operational amplifier as the active
circuit element, or even a non-inverting
operational amplifier having more than
unity gain, as shown in Fig. 17, provided
that an adequate fed-back gain margin
is available at the frequency of interest.
The gain and frequency of maximum
response of such a circuit is given by
equations (3) and (4) where M is the

‘throughout the book was developed by Prof.

Zissos several years ago and is now gaining

‘rapid acceptance. The technique involves the

conversion of a design problem into a flow
diagram which can be converted directly into
the basic logic equations before the circuit is
then drawn. The three stages are analogous
to flow charting, writing the software
statements and executing a computer pro-
gramme. An important feature is that the
documentation is inherent in the design. The
use of state diagrams and sequential-equa-
tions eliminates confusion in verbal state-
ments. Price £1.75. Pp.146. Oxford University
Press, 37 Dover Street, London W1X 4AH.

High Speed Pulse Techniques by J. A. Coebin
describes the nature of pulse signals and the
deliberate or inadvertent processing of them.
The emphasis is on an appreciation of circuit
and system behaviour at very high and ultra
high speed. It is assumed that the reader is
familiar with a.c. theory, use of the Laplace
transform, small-signal transistor response,
and the fundamentals of logic. Price £5.00
(£3.50 paperback). Pp. 219. Pergamon Press
Ltd, Headington Hill Hall, Oxford, OX3 OBW.

Noise and Fluctuation in Electronic Devices
and Circuits by F. Robinson. Noise to the
physicist represents a phenomena described
by statistical mechanics. To the engineer,
noise is an obstacle in the realization of
useful devices. This book attempts to interest

anany americanradiohistory caom
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normal gain of the stage with feedback.

‘ 1
27VIC,C,R(R,+R 9] ®
Eout = (R2+R5) ClCZ %.

E| MR e @

While, basically, the Q of the system is
determined by the ratios of R, : R;+ R,
in a stage with a shunt network, such as
that of VR,, R,y and C,; in'Fig. 4, the gain
will change in the frequency region of
the.filter attenuation band. The asso-
ciated phase shift due to this network
also modifies the Q and allows adjust-
ment of this by VR,, which is a feature
of some practical convenience.

fors
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Component supplies

Goldring-Lenco CRV cassette mechanisms
can be obtained from Goldring Ltd, 10
Bayford St, Hackney, London E8 3SE, or Hart
Electronics, Penylan Mill, Oswestry, Salop.
VU meters are available from J. E. T.
Electronics, 90a Mawney Road, Romford,
Essex.

‘the physicist and be sufficiently practical for
the engineer. The emphasis is entirely on the
physical origins of noise in electronic devices
and the way noise behaves in electronic

circuits which are used as building blocks.

Price £8.50. Pp. 246. Oxford Books, 37 Dover

Street, London W1X 4AH.

Japanese Consumer Electronics — Schema-
tic/Servicing Manual. This publication
contains details and schematic diagrams for

. about 90 products manufactured by J.V.C,,

Lloyds, Midland, Panasonic, Sanyo, Sharp,
Sony and Toshiba. Items covered are digital
clock radios, a.m.-f.m. radios, monochrome
television receivers, cassette recorders,
eight-track tape players and receivers. Four
chapters deal with radio principles, radio,
recorder, and stereo servicing, transistor and
it. cross references, and typical circuit
diagrams. Foulsham-Tab Ltd, Yeovil Road,
Slough, Bucks SL1 4JH.

'‘Recent additions to the Tab Books range are

Radio Astronomy for the Amateur by Dave
Heiserman (No. 714, $5.95 paperback).
Transistor Theory for Technicians and
Engineers by A. Veronis (No. 717, $5.95
paperback). Computer Programming Hand-
book by P. A. Stark (No. 752, $8.95 paper-
back). Handbook of Multichannel Recording
by A. Everest (No. 781, $7.95 paperback).
Toshiba Colour TV Service Manual Vol. one
(from 1970 to 1974, $5.95). Tab Books, Blue
Ridge Summit, Pa.17214, U.S.A.
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Balunamp design nomogram

Converting an unbalanced signal into a balanced one at low

frequencies

by Andrew M. Stephenson

Plessey Telecommunications Research Ltd.

“Balunamp” is my portmanteau neolo-
gism for a device which converts a
balanced electrical signal into an unba-
lanced one while providing a predeter-
mined amount of amplification. That
the gain may be less than one is
irrelevant; the most important feature is
that the input impedance is balanced
about earth. In practice a balunamp is a

special case of a differential amplifier
incorporating an operational amplifier.-

What has been attempted is the design
of a simple nomogram with which even
a novice may construct a working
balunamp with the minimum of fuss
and false starts.

Fine. So what use is a balunamp?

Assuming that the reader is not
interested in frequencies much above
the audio spectrum, nor in the ultimate
of performance, the device may be
applied to almost any situation where it

is desired to produce an unbalanced

signal from a balanced one. Instances
are microphone amplifiers and pream-
plifiers, floating a.c. to grounded d.c.
converters, and line receivers.

The basic circuit is shown on page 68.
This is a much simplified theoretical
one; it has been left to the reader to
decide what op-amp he will use and
hence what other components are
needed. The four resistors, R, to R,
suffice to define the basic performance
of the device.

The characteristics desired are
— an input impedance (R;) balanced
about earth or zero volts.

— an output impedance which is not
balanced about earth.
— a certain voltage gain (G).

Few such amplifiers will be required
to have a gain above 100. Thus if a good
balance is to be preserved it is necessary
to choose the values of R, to R, with
care so as to take advantage of those
commonly available, assuming that
specials are to be avoided. This problem
becomes particularly acute at lower
values of G, such as 20 or below, and it is
the peculiar virtue of this nomogram
that it allows this choice to be made
quickly and easily — more¢ easily than by
heuristic methods. Sceptics may prove
this point to themselves if they wish.

As this is a practical article no
attempt is made to derive the equations
on which it is based; essentially they are
straightforward * derivations of stan-
dard amplifier design expressions. They
are given next.

Knowing R;, and G (defined as the
output voltage divided by the differen-
tial input voltage), then

Ri=R;y/2, R,=R;;G/2,R3=R;,/2(1+ G},
Ry=Ry,G/2(1 + G). - )

Two important assumptions must be
pointed out: the op-amp is assumed to
have an open-loop gain much greater
than G, say, more than 20 times, and to.
have a negligible phase shift (other than
180° inversion) at the operating fre-
quency.

From these equations one could
derive values for R, to R, directly. In
practice, however, some difficulty may
be experienced in fitting them to real
resistors; therefore their values have
been calculated for G varying from 0.1
to 100, normalized to give R,=1.0, and
plotted on log-log graph paper, as in the
nomogram.

Next, a substitute for a sliding scale
has been drawn to the right of these
curves, where three decades of the
standard E24 series of resistors, com-
monly available in 2% tolerance, are
marked.

Example 1
A balunamp having a G of 10 is required,
the differential input impedance to be
300 ohms.
First draw a vertical line through
G=10. This intersects the four resistor
\

curves at R;=1.0 (naturally), R,=10.0,
R;=0.0909, and R =0.9091.

Now these values must be scaled to
give R,;=150 ohms, this being half the
desired input impedance. Sometimes it
is not possible to perform this scaling
and arrive at realistic values for the
other resistors, as is the case here.
Scaling gives R;=150, R,=1500,
R,=13.635, R,=136.35. Therefore a
compromise is necessary.

Often the impedance is not crucially
important and may be altered slightly.
Here, by extending the unscaled.values
of R, to R across the E24 grid, we find
that another suitable set of values is
R,=180, R,=1800, R;=16, R,=160. This
results inR;,being 356 ohms, there being
an imbalance of only two ohms, or
about 2.2%.

If the balance and the value of R, are
important, a modification must be
made: an additional resistor across the
input will adjust R,, to the right value
while allowing greater flexibility in the
choice of the other resistor values; thus
R,=620, R,=6200, R;=56, R,=560 with
an extra resistor of 390 ohms, as on p.68,
gives R,=296 and an .imbalance of
about 0.65%. Naturally one may argue
over the definition of imbalance, but for
the applications in which the balunamp
is likely to be used‘it is low by any
measure.

Example 2
This simple case serves as an intro-
duction. Consider another: a balanced

-a.c. tounbalanced d.c. converter such as

o—
T ,
a.c.Vpeak R4 R2
=80V
Y .
10V t.s.d.
AAAS AAA~ Y
R3 Ra

Application of nomogram to design of a.c. voltmeter — see Example 2.

q
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R1 Ra2
620 6k2 .
Rextra
390
—\AN——O 0V
56 560

Circuit to illustrate use of nomogram — see .
Example 1.

might be used in an a.c. voltmeter, as
shown on page 67. The desired features
are: a G of 0.125 and a very high input
impedance, partly to make it a useful
voltmeter but also to reduce the size of
the various capacitors; assume for the
moment that the capacitors are large
enough to be ignored in these calcula-
tions.

Returning to the nomogram, the
standardized values of R, to R, are
R,=1.0,R,=0.125, R;=0.889, R,=0.111.

Now, there will be opractical
limitations such as the stability of high
value resistors subjected to large vol-
tages (up to 80V here); therefore set an
upper bound on the largest resistor, R,
in this case. Say R, to be equal to or less
than 220 kohm.

. Scaling with the aid of the E24 grid

yields: R ,=150kQ, R,=18kQ,
R;=130kQ, R,=16k, G is about 0.1215,
and the gain imbalance is only about
0.22dB with these values, while the
input impedance is 296k§2. At 50Hz, 1pF
capacitors would be more than ade-
quate.

These two examples should suffice to
demonstrate the theory of the nomo-
gram. It is left to the reader to recog-
nize the applications which will help
him personally.

One final peint: at no time has any
allowance been made for offset currents
or voltages. It was felt that should this
be important the designer should be
able to devise some means of providing
the necessary balance of resistance to
ground while keeping the a.c. impe-
dances at their correct values.

Acknowlegment: Thanks to Plessey
Telecommunications Research Limited,
for whom the early work leading to the
construction of this nomogram was’
done, for permission to publish this
article and the diagrams associated with
it.
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Generation of
equal-tempered pitches

Robert M. Youngson

An adequate approximation to the
equal-tempered musical scale can be:
derived from a fixed-frequency wave-
form by integer division. The realization
of this process, by t.t.l. m.s.i. integrated
circuits, is easy and reasonably econo-
mical.

Table 1 gives the frequencies of the 12
equal-tempered semitones in the octave
from middle C upwards, based on the
standard pitch A = 440Hz. A set of
divisor integers is given with the
resultant frequencies, for comparison
with the standard pitches. In practice,
the master oscillator frequency is
selected as a convenient binary multiple
of that given, so that the chromatic
octave obtained by division by these
integers lies above the frequency of the
highest pitch required. All the necessary
musical tones may then be obtained by
successive binary division.

As'the largest divisor in the set given
is less than 256, the divisions may be
implemented using 8-bit counters. Fig. 1
shows how pairs of SN 74193 counters
may be connected to achieve division by
the decimal number corresponding to
any 8-bit binary number applied to the,
set of eight data inputs AB,C,D,A’B",C’
and D'. Note that the A input is the least
significant bit and that logical “1”
inputs may be left unconnected.

A suitable crystal oscillator circuit is
given in Fig. 2 and the connections for

TABLE 1
Master oscillator frequency
= (4,80r 16 x ) 57,290.5628Hz.

Resuitant Percentage
Pitch  Frequency  Divisor -Frequency  Error
8 493.8833 116 493.8833 —
A 466.1637 123 465.7758 —0.08
A 440.0000 130 440.6956 +0.15
G= 4153046 138 4151480 -—0.03
G 391.9954 146 3924001 +0.10
Fz= 369.9944 155 369.6156 —0.10
F 349.2282 164 349.3318 +0.02
E 329.6275 174 329.2553 —0.11
Dx 311.1270 184 311.3610 +0.07
D 293.6648 195 293.7970 +0.04
Cx= 277.1826 207 276.7655 —0.15
@ 261.6256 219 261.6001 —0.01
»
TABLE 2
Master oscillator frequency
=(4,80r 16 x ) 963,600.00Hz.
Resultant Percentage
Pitch Divisor Frequency Error
B 1951 493.9004 +0.0034
Az 2067 466.1828 +0.0040
A 2191 440.0000 =
G= 2320 415.3448 +0.0096
G 2458 392.0260 +0.0078
F 2604 370.0460 +0.0139
F 2759 349.2569 +0.0082
E 2923 329.6613 +0.0102
Dz 3097 311.1398 +0.0041
D 3281 293.6909 +0.0088
Cx 3476 277.2151 +0.0117
C 3683 261.6345 +0.0034

Accuracy, with these divisors, can be improved further,
by lowering the oscillator frequency so as to distributer
€érrors about zero.

the binary division stages for the
descending octaves of the chromatic
intervals are shown in Fig. 3.

Variations in the frequency of the
;master oscillator do not, of course, have
any effect on the accuracy of the
relative tuning of the pitches, and if
absolute accuracy is unimportant,
almost any crystal can be used, extra
division stages being inserted las

69

" required. In this event, a single SN 74193

would offer great flexibility in obtaining
a suitable clock frequency for the set of
12 programmable dividers. Alternative-
ly, avariable frequency oscillator, allow-,
ing immediate “one knob” tuning of the-
whole instrument may be preferred.

The set of divisors given offers a good
compromise between relative tuning
accuracy and economy and provides;
about the minimum of musically accep-
table accuracy. The standard of pre-
cision may of course, be indefinitely:
improved by using even higher master
oscillator frequencies with larger divi-|
sors. A sample set using 12-bit.
counters, and achieving a maximum
inaccuracy of 0.013%, is given in Table 2.

"This method of deriving musical
tones is well suited to large scale
integration, ‘and implementation by
| s.i. has already been achieved.

output

binary number.

Fig.2. Crystal oscillator circuit.

Fig.1. Binary counters connected to divide by the decimal number corresponding to an 8-bit

1
A 2 SN7400
output
(1-6)
1—SN7400
4
output
—0 (7-12)

SRR
1 o]

SN7493 ..

45 o 6 7

& Vee

Fig.3. Binary division stages for descending octaves of the chromatic intervals.
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Circuit
Ideas

Electronic cut-out

The circuit shows a practical design
used to protect experimental equipment
against transients. Resistor Ry, D;, Tr;
and C, form a rudimentary 5V supply
for the t.tl. gates. Diode D, prevents
overvoltage at gate b input. Transistors
Tr; and Tr, provide the turn-off control.
Note that Tr, needs no heat-sink
because it is used as a switch. The two
spare gates, ¢ and d can be used as an
lindicator. They form an astable oscilla-
itor enabled by a 0 on gate c input. Thus
the le.d. turns on when the power is
applied, and flashes when the cut-out
“trips.

A variation of this circuit is a
complementary version using 7400
gates and an n-p-n sensing transistor for
negative rails. Bypassing R; with a
capacitor reduces sensitivity to tran-

+10V-25V Rs

Wireless World, June 1976

Trg

sients, or all a.c. signals, whereas adding,

a diode in Tr,’s collector as a reverse

voltage protection allows one half-cycle:

of an a.c. circuit to be monitored. This
arrangement is possible because the
latch need not have the sensed line as its

power supply.

SN7402

The circuit is instantly reset by S, but,
inexplicably, the circuit invariably
resets when switched on. Any explana-
tions would be welcome.

C. Woolf,
Swanland,
Yorks.

96O
| Trig.
C

Y

I i |

+Vee

c |

£
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A
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Variable phase delay for
digital signals

‘In the diagram shown the monostable
circuits generate a very narrow pulse on
the leading and trailing edges of the
input signal. These spikes are OR-ed
together and used to trigger a 9601
monostable with a period dependent on
C and R. Gate e NANDS the 9601 Q
output with the input signal and causes
a section of the input signal to be gated
out. Gate d NANDS the 9601 Q output’
with the input signal thus generating a
pulse at the trailing edge of S;,. These
two outputs are effectively OR-ed by
gate f to produce S, a delayed version
of S;,,.

If the signal needs to be advanced and
retarded with respect to a second signal,
an identical delay unit can be incorpor-

.ated in the other signal line. Delays
between the two signals may then

assume any desired phase relationship.

‘W.D. Gunn,

Glenrothes,
Fife.



www.americanradiohistory.com

Wireless World, June 1976

71

e - *200V Wideband Y amplifier for
18k 2N5551 2N5551 18k oscﬂloscope
Transistors Tr; to Tr, operate as a
R deflection R constant-current tail with.Trs added to
105 plates 1020 improve linearity. This. draws 6mA
down each side of ‘the amplifier and
results in a voltage drop of nearly half
1N4148 = = 1N4148 the 200 volts across'each 18k collector
1 { resistor. Driven by this voltage, and
Tr, with a slight forward bias provided by
P NSaC] Trg the 100-ohm preset potentiometers and
2N5401 diodes, Trg and Tr; act as complemen-
L L oV tary emitter followers. They have their
_I_ [ "L ( I_ counterparts in Trg and Try and both
100n Try ‘ Teg oon sets have a quiescent current pf about
+20VO—-1-—@ IN5551 T EI ) | N4 20V ° 3mA. Bandwidth of this circuit seems
) independent of output capacitance
loads up to 200pF and appears to be only
. Tr, Te, limited by the 18k{ resistors and the
Vin BC107 8C107 collector-base capacitance of the
complementary pairs. Rise time of the’
Rin * " circuit is 40ns, which improves to
220 330 around 30ns with compensation. A
; SmA bandwidth of 10MHz was easily
' - obtained by driving the amplifier from a
502 source. An increase in the speed can:
h probably be achieved by increasing the
2k7 BC107 tail current and lowering.the value of
Wg'vw— " . the 18k resistors at the expense of
7 ‘:;:;i”ii‘i'; 5::S°y increased dissipation. Any complemen-
-[-_" Rs3 tary small-signal transistors capable of
10 e - 470 withstanding above 200V can be used,
- # but a supply current-limited at about
_ l | 20mA is advisable.
B. J. Frost,
Paignton,
0-15V Devon.
+28V
. o _L O
Class A power amplifier 2o " D, ¥ 04200 0-51‘)_
This circuit was designed using easily I Try
available components. Its operating 500 40362
conditions are unconditionally stable, 1 l =XelTE
unaffected by individual transistor 330k i to 16A |
parameters and the transistor types are § I T
not critical. Short-circuit protection is 4 2N2815
provided by the constant-current AL
source D,, Tr,, Trs and Tr,. Transistor —— AN +
Tr, may be omitted if short-circuit —
protection is not required. The amplifier 200 AL Tra >< 2,000 4
may be altered for a different load, Input 1 40\;*"r' 2N657 a0V
impedance (R) or power output (W) by 720 mVO—'| H
putting the output-stage éurrent I = R Try Trg
2W/R, and supply voltage equal to 2 + shsses ’—';’3\3\'_“—’ 2N2015
061 + 2\2WR. output
Dissipation in the output transistors * 8
is roughly W X 4 watts, so the heat 470k 2k2 220 10k . (
sinks need to be adequate. The amplifier Noses %0,10
shown will deliver 10W into an eight-
ohm load. Diode D, and Tr, should be ir O 0oV

thermal contact.
A. H. Calvert,
[.ondon NW1.

% adjust to make point X haif the supply voltage (if necessary)

waany amaricanradiohictans cam
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'Voltage-controlled ramp generator

+15V
680%
BC157
] 2N3819
%33!&
BC107
10k
R>
10k
R3
10k
R1 ak?
10k , o/p
oV
=
[ —-15V

By using the 555 timer as an astable

multivibrator with the charge current
supplied by a transistor, a wide fre-
quency range can be covered. With the
values shown, the range is greater than

0.2Hz to 20kHz. Potentiometer R, sets..
the lowest frequency, R, sets the

.average output to zero volts, and R; sets
the output level. The voltage/frequency
relationship is logarithmic which makes
the oscillator suitable for use in sound
synthesizers.

J. L. Brice,

Fulwood,

Preston.

Linear d.c./d.c. opto isolator

The circuit shown was initially designed
to provide input isolation for mains
related thyristor converters. Diode
turn-on voltage is rendered insignifi-
cant by the amplifier loop gain, and
temperature effects are minimised by
close tracking of the isolator character-
istics. Linearity is within 2%. The circuit
may be re-arranged to achieve alterna-

tive input/output polarities and operate
with other power rails. Resistor R
must, however, be chosen to limit diode
current to 20mA, and the supply rail
which provides the feedback current
(positive in the circuit shown) must be
at least V;, + 2 volts.

R.J. Haney,

Fletching, Sussex.
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L.e.d. display

The low voltage and relatively high
current requirement of l.e.ds means that
when used in the normal way as digital
indicators considerable power is wast-
ed. In battery equipment with reason-
ably high voltages and where a number
of indicators are required, it is advanta-
gous to connect the le.ds in groups
using a constant-current source for
each group. The diagram shows a
circuit to display a four-bit binary
number from a c.m.o.s. counter.

T.R. E. Owen,

University of Cambridge.

+10V

MC14520

Q3 Q@1 Qg

oV

Low-frequency triangle wave
generator

In this generator circuit (Wireless
World, May 1976), R, in parallel with R
is greater than 10kQ and not R,/Rj as
shown. Time tis C,R|Ry/R,and Fis 1/T
= R2/4C]R1R3-

‘Contributors to Circuit Ideds are urged
to say what is new or improved about
their circuit early in the item, preferably
in the first sentence.
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A good image gets around.
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EEVs Leddicon

is the consistent colour tube.

aland

The EEV Leddicon® is theadvanced [ Leadicon 1

Leddicon
lead' Oxide Colour tube made Wlth hlgh Type Application ) Features Type Application f Features ]
purity materials to the most precise P8000 Monochrome 30mm diameter P8130 Monochrome 30mm diameter.
d d Luminance Integral mesh Luminance coaxial construction
standards. + canstruction + Separate or integral
1 Chrol Chrominance mesh. Fixed
Ea.se and Speed Of hne-up a.re . ch;nnmt;:‘sance channelll"s " mlegvalllighlbias_
exceptional. Perfect colour registration - ) i o
can be achieved in seconds_ Geometry P8001 Monochrome 3omm diameter. pa1ar * Monognrome Similar to P8130
. . . . Luminance Separate mesh Luminance series butwith
is precise. Manufacture is consistent. 5 ot 4 e AT
Tube dependablhty 18 excellent. Chrominance Chrominance light bias i
a . . channets channels
EEV 'LeddI]COHS are in use W1th [ 8003 Red channel 3umm diameter. P8132 Red Channel Similar to P8130
Luminance/green Separate mesh with Luminance/green series but with
most major colour networks. A good BT ST EAT channels extended red
image gets around - and so does EEV Monochrome response, with of Mornocnrome response, with or
service. AlEEV camera tubes are cnannel FoutiR fgppiate crannel yThout R Eepiate
: filter fiiter.
available across the world from local o005 * Monochrome 1 30mm diameter pa13s Fed Channel " SimiartoPB13t |
4 Luminance Szparate mesh Luminance/green series but with
representatlves' P tmproved lag under channels ex;ler\ded red
FOI" your nearest contact, p]ease Chreminance lcw-light conditions Monochrome response, with or
. channels channel without IR facepiate
write to EEV at Chelmsford, Essex, fitter

England.

Leddicon s aRegistered Trade Mark ofEnglishElectricValve Coltd

EEVand M-OV know how.

JENGLISH ELECTRIC VALVE CO LTD, Cheimsford, Essex. England CM1 2QU.Tel: 0245 61777 Telex: 991 03.Grams: Enelectic

*
Uses integral -ight bias but requires socket modification and bias supply.

WW — 009 FOR FURTHER DETAILS

WWW-americanradiohistorvy-com

0 Chelmsford. S8C E
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We’ve driven german um out

Until a short time ago germanium’s
last stronghold seemed to be the TV tuner.
In fact this was the only application
left in which the germanium transistor had

not yet been replaced by the silicon type.

It wasn’t easy for silicon to conquer
this field; after all the germanium transistor
worked very well, and there did seem to
be insurmountable difficulties in the
production of equivalent silicon types.

We at SGS-ATES met the challenge
when we created the family of PNP

M]}COI’I tranmstom which combined the
characteristics of germanium and the

reliability and stability intrinsic to silicon.
~In addition we gained improvement
on some important parameters such as noise.
Today these products have become
standard for industry, and over 20 million

‘pizces have already been sold.

And now 5 GHz!

An achievement unthinkable during
the era of germanium. Today SGS-ATES
presents the BFT 95, a 5 GHz PNP
silicon transistor with NF = 2 dB at | GHz.

Low noisc, high gamn, minimum
intermodulation distortion, =
low cost T-plastic package,
make it ideal 2
for wide band e a
amplifiers and converters in the 1 GHz
frequency range.

And that’s why

SGS-ATES (UNITED KINGDOM) LTD

WWw-064 FO—R FURTHER DETAILS

www americanradiohistorv com
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Broadcasting’'s biggest
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Highlights of the National Association of Broadcasters 1976
Convention reported by Pat Hawker

The NAB convention and exhibition
returned this year to Chicago: by
moving into the massive new McCor-
mick Place exhibition centre on the
shores of Lake Michigan, the 54th
annual convention was able to reach
new heights in size and scope. With well
over 200 firms participating — including
many from Europe — some 6,000
visitors and 4,000 industry representa-
tives it reflected for those more used to
Montreux and IBC in London the
significant differences in broadcasting

outlook and practice in North America

and Europe.

At NAB broadcasting is an industry
or trade; the attraction of any new
equipment tends to be evaluated dir-
ectly on whether it will increase the

appeal of a station to its audience by’

jumping ahead of the competition or
whether it will reduce operating costs or
provide better coverage. Higher techni-
cal standards, if these are beyond those
required to meet FCC regulations, or
whose advantages will not accrue for
some time to come — such matters are
not for NAB unless as a means of
securing commercial prestige. Mon-
treux and IBC may give you a better
idea of what broadcast engineering will
be like in ten years’ time — but NAB
provides a wonderfully exciting and
dynamic panorama of what the stations
will be doing in the months ahead,
provided that the new products stand
up to the hard assessments that consti-
tute the American form of Operational
Research.

It is easy to say that the Americans do
not have the same engineering dedica-
tion as Europeans to high standards of
technical quality; that many of their
television programmes would never
make British screens. But when one
considers what is available (for no
licence fee) in metropolitan areas such
as Chicago — where over many, many
hours each day there are three
network-affiliated stations (CBS, NBC
and ABC); the local independent WGN;
a public broadcasting/educational sta-
tion on a v.h.f. channel (carrying much

British and European programme

material); a clutch of u.h.f. stations; and
separate streams of m.f. and v.h.f. radio

stations — it is difficult not to have at
least a sneaking feeling that there is
more to American broadcasting, as it is
today, than is sometimes conceded over
here.

Electronic journalism

News has become a major element in
American programming and is still
evolving rapidly. This is particularly
true in the area known as “electronic
news gathering” (e.n.g.). The use of
electronic cameras as a replacement for
film in news operations has made rapid
progress in the past few years (ITN with
a compact Range Rover unit have been

‘active in this field). But the emphasis in

the States is towards even smaller and
lighter equipment, requiring less tech-
nical support, and even the complete
elimination of news film by some
stations.

E.n.g. fulfils the criteria for appeal to
American broadcasters: it can provide
more national and local news inserts,
including ‘live’ and late news, making
newscast more attractive to audiences;
potentially it offers (at least debatably)
economic advantages if film processing
can be eliminated and tape is re-used
and not stored for possible archival
purposes. But against these must be set
the proven reliability, low capital cost
and ease of transportation of film, and
film cameras.

The past 12 months have seen a
number of North American stations
convert to all-electronic news, many
more to hybrid e.n.g./film working; and
many sitting on the fence waiting to see
what the competition will do.

All-electronic news became possible
with the appearance of light-weight
“portable” (though often heavy) back-
pack cameras and more especially with
the improvement in low-cost helical
video recorders such as Sony U-matic or
JVC units that became possible with

digital time-base correctors. Now firms .

are rushing out new products specially
designed for e.n.g. and to eliminate some
of the reliability problems that do arise.
Cables, cable connectors, head cleaning
on recorders, batteries, “instant” inter-
ference-free microwave links and gener-
al maintenance all give more headaches
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than the early e.n.g.-advocates antici-
pated, but these problems are being
tackled vigorously in the new designs.

E.n.g. cameras featured at NAB in-
cluded the Thomson-CSF (CBS Labora-
tories) “Microcam” which sets a new
record for an all-up weight of 13 1bs for a
camera based on three 2/3-in. Plumbi-
cons with built-in image enhancement.
Camera head including lens weighs 8lb,
a shoulder-slung hip pack weighs 3lb,
and a typical battery belt weighs 1lb.
Power consumption is 22 watts, includ-
ing viewfinder. It is claimed the camera
can be fully operational in 4 seconds
from switch on. First production units
are due to be delivered to CBS this
.summer. Size and weight reduction has
been achieved largely by the use of Ls.i.
circuits. :

Other lightweight e.n.g. cameras
include the RCA TK76 (shown at
Montreux 1975) of about 28lb all-up
weight; several Ikegami units including
the HL77 with no back pack and
weighing 6 kg (plus lens and view-
finder); the NEC MNC-61, again with no
back pack. and weighing some 6.7 kg
including viewfinder and hand grip; the
Hitachi SK80 with a. basic weight of
7.5kg. Many other portable cameras
including those using l-in lead oxide
vidicons are being offered either for
e.n.g. or as portable production or sports
cameras, although*®some call for a
strong cameraman rather than camera
person. Many use l-in lead oxide
vidicons to give quality comparable
with studio cameras.

Another area where considerable
development can be seen is in
microwave link equipment where it is
.not only required to set up links quickly
and easily but where problems are being
.encountered in mutual interference
.between competing teams and those
presented in such areas as New York
due to high buildings. Trends include
“quad polarization” for pick-up, allow-
ing remote selection of right-hand or
left-hand circular polarization or verti-
cal or horizontal polarization, often also
with remote selection of direction. The’
mobile units often use circularly polar-
ized aerials.

Nurad have a new 2 GHz “Golden-
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rod” aerial for mobile use in the form of
a 2-in diameter rod just under 4ft long
which is claimed to provide circularly-
polarized signals comparable with those
from a 2 ft parabolic dish but with far
less wind loading and easier to store and
handle.

Video tape recording
For the past five years or so the
“format controversy” of video tape
recording has been waging, but most
television broadcasts continue to be
based on 2-in quadraplex machines —
even ENG material is often transferred
to 2-in cassettes for transmission. With
the issue to RCA, Philips and IVC of
licences for the manufacture and mar-
keting of the Fernseh 1-in BCN series of
helical scan recorders, and the intro-
duction of a new Sony 1-in unit (BVH-
1000), the stage is set for more general
acceptance of 1-in tape.

The IVC-Cintel 9000, a 2-in super-
band helical-scan studio machine,
appeared at NAB in a new guise as the

IVC 9000-4 half-track machine for

archival purposes, where a 3 dB lower
signal-to-noise performance (47 dB
instead of 50 dB) can be tolerated.

Ampex introduced their new AVR 3,

machine aimed at operators seeking
modern replacements for the widely
used VR2000-series. This uses the super
high band plus pilot tone technique
which Ampex first demonstrated on
625-line PAL. The pilot tone at 1.5 times
colour subcarrier is claimed to provide
superior autochroma and time base
corrector performance, resulting in
reduced head banding and reduced
moiré patterning. The AVR3 is the first
use of this system as an integral part of
the design including automatic switch-
ing between normal high band and
super high band pilot on playback.
Ampex however has for this model
abandoned the vacuum-buffered tran-
sport system that they introduced with
the AVRI1 to provide virtually instan-
taneous lock-up: in the AVR3 lock-up is
achieved in 1-2 seconds.

Although the machine was not
shown, J. Dierman of Ampex presented
a detailed paper on the company’s
“electronic still store” the first delivery
of which is due this summer to CBS.
This is designed to replace the large
collections of slides and graphics held
by most broadcasters (it is suggested
that the average broadcaster has a slide
library of 3000 to 5000 items) by using
computer disc drive techniques to store
the material digitally. The system
provides instant random access to 1472
stills and can store additional graphics
off-line: still sequences can be assem-
bled in advance. The basic storage
medium is gamma ferrous oxide coated
on to a thin aluminium disc.

A rather similar application was
demonstrated by RCA with its optical
disc recording system which can store
up to 10,000 still pictures on a 12-inch
disc. This is based on the original RCA
video disc system and is distinct from

the firm’s later Selectavision technique
with capacitance pick-up seen as hav-
ing consumer applications. Although
the optical system was shown working
effectively on stills (it could be used for
motion) no attempt was being made to
indicate the appearance of an early
production model, with final develop-
ment put at 2 to 5 years away. RCA,
however, are now offering a half-speed
(7.5in/sec) version of their TR600 video

" tape recorder and also a modification

kit including 6mm headwheel tip and
use of super high-band f.m. for existing
machines .

Other video memory systems include
a 3M D8000 system and an Arvin/Echo
“video frame-store” handling 400 stills.

As a lower cost arrangement to the
massive video cartridge machines,
Recortec have introduced a “video spot
assembler” which is intended for use
with two vacuum-buffered tape
machines. The assembler itself is priced
under $9000.

Apart from the IVC 9000-4 and the
Fernseh BCN series, a number of new
broadcast helical scan recorders have
been introduced including a new 1-in
Sony BVH-1000 with a tape speed
(525-line) of 9.63 in/sec and claimed to
be the only machine that eliminates
head band flicker by recording in the
vertical gap. It is being marketed with
built-in time coding, and a 625-line
version is expected in 1977.

Transmission

One of the problems which have faced
u.h.f. stations using relatively low-effi-
ciency multicavity klystrons has been
the rising cost of electricity. This has

 often meant that with power amplifier

efficiency less than 25 per cent the cost
of maintaining a high power transmitter
on the air has been significant. In recent
years a number of klystron manu-
facturers have shown that efficiency
can be increased to just over 40%; at
NAB John Bullock of RCA and Robert
Schmidt of Varian Associates presented
a joint paper on a new approach to
klystron operation that could further
reduce power consumption by up to
about 13%. This pulser or electronic
switching system makes use of the fact
that maximum output from the klystron
is required only during the sync periods,
representing on 525-lines just 8% of the
total time. At other times the beam
current can be significantly reduced,
using radar techniques, by reducing the
mod. anode voltage from —.2000 to
—4000 volts provided that greater
linearity correction is applied. The
bi-mode system has been developed for

.use with Varian “H” type klystrons and

it has been estimated that for 16-hour
per day operation annual savings of

between about $3500 to $7000 are-

possible with high power u.h.f. trans-
mitters.

Power saving is also seen as one of the
attractions of all-solid-state m.f.-a.m.
transmitters; Harris, Sparta and RCA
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were among the firms showing or
announcing designs from 1 to 5 kW.
RCA were also demonstrating their
am.-f.m. mf. stereo system — one of
five m.f. stereo systems already pro-
posed to the National AM Stereo
Committee of the Electronic Industries
Association. This committee is due to
report in the Spring of 1977 but it will be
some time before FCC is ready to accept

- a national system. The recent industry

-

report on discrete quadraphonic sys-
tems has apparently left the matter up
in the air since no direct inter-system
comparisons are provided: meanwhile
about 100 f.m. stations in the United
States are using matrix quad encoders
and several hundred are playing matrix
encoded records. If a.m. stereo becomes
established this could be a serious blow
to the f.m. stations who still find it
difficult to attract majority audiences—
but undoubtedly would provide a boost
formf..

Automation of radio stations con-
tinues to attract interest although the
aim is now often to provide hybrid
systems that have the appearance of
being “live” stations. A new emergency
broadcast system has just been intro-
duced in the United States.

For many years the planning and
operation of the m.f. band in the United
States has been the envy of European
broadcasters, with the effective use of
directional aerials and -day/night
switching. However some U.S. opera-
tors are alarmed at the increasing
number of extremely high power sta-
tions in the Caribbean not under FCC
control.

Several firms have developed circu-
larly-polarized v.h.f. and u.h.f. for
television transmissions following field
trials by RCA (v.h.f) and Jampro
(u.h.f.). To achieve true circular polari-
zation — in terms of good axial and
polarization ratios in all azimuth direc-
tions for broadband television trans-
missions — is by no means easy, and if,
as seems likely, there is progressive
utilization of this technique in North
America it is likely to be an expensive
undertaking (European use will proba-
bly be limited because of the use made
-of polarization discrimination). Cer-
tainly the field trials indicate that
considerable reduction of ghosting .is
experienced by many viewers (espe-
cially those using bow-tie aerials).
Harris have developed circular polar-
ized v.h.f. aerials using a cavity-backed
radiator. So far FCC have authorized
only experimental use of circular polar-
ization for television broadcasting.

Digital techniques

A year or two back, NEC introduced a
series of large digital framestore synch-
ronizers designed to allow any non-
synchronous colour signal to be locked
to the local station sync, and thus to be
handled as a local source without
special gen-lock techniques. This year
Quantel (DFS 3000), and RCA (TFS 121)
both show how it is now possible to
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provide these facilities.in a compact
unit. The DFS 3000 for instance is
packaged complete with power supply
and associated analogue circuitry into
only 8.75-in of panel space. Prices of
framestores are in the region of $50,000.

Apart from the time-based correctors
and frame-store synchronizers, there
were few signs that the Americans are
thinking as seriously as Europeans of
digital video throughout a studio or for
transmission networks — although
digital control and computer techniques
are prominent. The convention papers
and discussions on digital video were
generally disappointing and undoubtediy
the single most-sophisticated digital
equipment on display was the_first of
the Marconi-built DICE (standards
converters, to the [BA design.

The recent decision by FCC to permit
much wider use of unattended opera-
tion of all classes of broadcast trans-
mitters will undoubtedly be reflected in
more use in North America of interval

test signals and automatic measuring
equipment of the type already in use in
Europe, and several firms were showing
sophisticated systems developed in
Europe.

British and European firms were
prominent. With the acquisition of CBS
Laboratories, CSF-Thomson appear to
have moved firmly into North America
in a similar manner to Philips. Marconi
had their largest display ever at NAB.
Rank Cintel featured their new Mark 3
capstan-driven flying-spot colour tele-
cine unit suitable for NTSC operation.

Evershed Power-Optics, EEV, Marconi

Instruments, Matthey Printed Products,
Quantel,Racal, Amplivox, Rupert Neve,
W. Vinten and several of the Rank
companies were among those present at
NAB. ~ : '

Communications-systems of all types
are proliferating, partly as a result of the
emphasis on news gathering both
television and radio. ABC in New York
have been experimenting with extra
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sub-carriers on their television sound
channel — similar to SCA f.m. radio
techniques — to provide communica-
tions cueing and one-way communica-
tion with outside-broadcast units. A re-
lated development are more complex
multi-channel radio microphone sys-
tems (Thomson-CSF are marketing a
uwh.f. unit made by RF Technology
suitable for up to 15 radio-microphone
channels). A recently introduced “Opti-
mod-FM” system by Urban is claimed to
raise modulation levels by 2-3 dB with
less than 0.25% distortion.

In brief, NAB 1976 was an exciting,
rewarding reflection of broadcasting
trends in North America; both for
broadcast engineering and broadcast
management.

Grateful acknowledgement is made
to Mr Howard Steele, Director of
Engineering, IBA, for permission
to publish this report — the views
expressed, however, are solely those of
the author.

Electronics

New products at the

The air of economic despondency of the
previous Paris components show
seemed to have disappeared this year
although it was difficult to tell if this
was a result of enthusiasm on the part of
the organizers or of an increase in trade.
The number of exhibitors this year
(1013) was less than the previous year
(more than 1100) mainly due to there
being no section for test and measuring
equipment. This aspect is to have its
own venue in Paris at a later date.
Turnover in the French electronic
component industry declined 6% in 1975.
The semiconductor and capacitor
branches were the hardest hit, their
figures being down 24 and 15% respect-
ively. Signs of a recovery appeared in the
final quarter of 1975 in the consumer
goods field which had been the worst
affected early in the crisis along with
data processing equipment. The French
electronic components industry faces a
less gloomy climate in 1976, a marked
feature being the upturn in orders for
consumer goods. Underlying trends in
the international components market
are a cause for reasonable optimism
between now and 1980 even though
competition is li'kely to be increasingly

a Paris

Paris component show

tough with new component manu-
facturers appearing particularly in the
“developing countries. ’
A single-chip, 8-bit, 40-pin c.m.o.s.
microprocessor, the CDP1802, was
launched by RCA. Also introduced by
this company were several new memory
and timekeeping devices using silicon-
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on-sapphire plus numerous additions to
the range of cm.os. and linear
integrated circuits, power transistors
and resistors. The CDP1802 micropro-
cessor family is a development of the
existing CDP1801 series, but with the
two ¢.m.o.s. chips in the earlier micro-
processor replaced by a single chip
using self-aligned silicon-gate fabrica-
tion. Although compatible with the
CDPI1801 series, it is faster and is
supplied with a wider range of instruc-
tion sets. Typical of the new range of
RCA silicon-on-sapphire memories is
the MWS 5001, a 1024 X 1-bit r.a.m.
with an access time of 150ns for only
4mW of operating power. Operating
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temperature range is —20 to + 85°C and
voltagerangeis +4.5to6V. A colour TV
receiver featured by RCA contained
several novel circuits. The horizontal
deflection system for the 110° precision
in-line tube combined a switched-mode
power supply with a thyristor deflection
circuit. The main point here was that no
input inductor is required and the
chassis is completely isolated. A similar
system was also demonstrated by
Videocolor S.A., a joint venture of
Thomson and RCA.

An array of new products was exhi-
bited by Plessey. These included two
new ranges of circular connectors now
in production, together with an inter-
rack wiring connector for telecommun-
ications use. New capacitors exhibited
included examples from the recently
announced improvements to the 400V
a.c. general purpose range which now
has a reduction in physical size of up to
25% together with an extension of
capacitor values so that values from 0.5
to 20uF are available. The Minican
range of aluminium electrolytic capaci-
tors has been extended to much larger
capacitance values, up to 360,000pF.
Being shown for the first time were
smaller additions to the 1.60 Minibox
series of low-cost miniature metallized
polyester capacitors. The new values
have radial leads at Smm separation.

A new miniature chip tantalum
capacitor to complement the use of
ceramic capacitors on thick-film hybrid
circuits was announced by Sprague.
The type 194D Midget is available in
eight chip sizes. Capacitance ratings at
the lowest working voltage range up to
100pF while at the highest working
voltage the maximum capacitance is
4.7uF. The new capacitor can be reflow
solder-attached to substrates at tem-
peratures up to 300°C for three minutes
without damaging the electrical or
mechanical characteristics of the capa-
citor.

The SGS-Ates BFT95 is a new 5GHz
silicon p-n-p transistor with low noise
(2dB at 1GHz) intended for high-volume
radio-frequency applications such as
antenna amplifiers and cable TV. The
device is constructed with the Planax
silicon nitride technique and is mounted
in the SGS-Ates T-plastic package using
-a copper alloy frame to withstand high
currents and thus achieve an improved
cross-modulation level. The device has
a forward transmission gain of 10dB at
1GHz. The BFT95 will shortly be
followed by another device able to
handle even higher signal levels and
designed for ultra-linear output stage
applications. SGS-Ates has also deve-
loped three high-voltage, high-current
Darlington transistor arrays each con-
sisting of seven silicon n-p-n Darling-
tons. The L201 array is suitable for d.t.l.,
t.t.l, p.mos. and c.m.o.s. The L202 is
designed for use with 14 to 25V p.m.o.s.
elements and the L203 allows operation
directly with t.t.l. or c.m.o.s. operating
at a supply voltage of 5V. The three
devices have an output sink capability

New tantalum miniature capacitor
chip, the 194D Midget introduced by
Sprague is available in eight sizes.

Pye has introduced a range of foil
polystyrene capacitors encased in a
newly developed plastic. They are
claimed to have high reliability, low self
inductance and low series resistance.

Augat’s single-in-line terminating-
resistor adaptor plug.

maximum of 500mA with a specified
level of input current at 50pA.

One of the most interesting stands
was that of Thomson-CSF on which
several novel demonstrations took
place. The TH7601 flat screen display
was operated as part of an alphanu-
meric storage display terminal. The
characters of the display could be
generated either from an associated
keyboard or read from a punched tape
where they had been previously stored.
Also demonstrated on the Thomson
stand was an experimental system of
video transmission by optical fibres and
video image delay using a THXI1105
charge transfer device. The monitor
display consisted of two juxtaposed
images one arriving directly, the other
having been delayed by the charge-
couple device. Each TV line was treated
separately, the time lag being constant
for each line but being adjustable by
modifying the clock frequency of the
THX1105 (number of elements: 256,

waana amaricanradighistonz com

Wireless World, June 1976

distortion: 1%, dynamic range: 60dB,
delay-bandwith product: 128 and clock
frequency: 10kHz to 10MHz).

Siemens are investigating the use of
optoelectronics in transistor car igni-
tion units. Ignition units are already in
existence in which the mechanical
contact breaker points have been
replaced by Hall effect generators or
inductive type transducers — a light
barrier provides an even simpler and
longer lasting solution. The high oper-
ating temperature of the internal
combustion engine to which the opto-
electronic -elements would be exposed
presents difficulties but development
work by Siemens has shown there are
good prospects of being able to supply
suitable light-emitting diodes and
phototransistors with an adequate
resistance to high temperatures. Sie-
mens has a new m.o.s. device available
for manufacturers of multimeters. The
device incorporates a four-decade
counter and automatically selects one
of four possible current or voltage
ranges in decade steps. This circuit,
S190, has automatic polarity selection
and a power dissipation of 50mW.

Several new additions to the Thorn
Brimar range of cathode ray tubes were
on view including a working demon-
stration of the smallest monitor tube yet
produced by Brimar, the M8.100GX.
Designed for avionic applications, the
tube is also suitable for other alpha-
numeric applications where compact,
low profile presentation is required. The
Brimar TBK3 is a deflection component
kit for use on 70°, 90° and 110° cathode
ray tubes with 20mm diameter necks.
This kit provides a typical final anode
voltage of 11kV from an 11.5V d.c.
supply and the various auxiliary vol-
tages required by the circuit.

International Electronics S.A., a
Greek TV tube manufacturing company
were demonstrating a new TV tube
whose screen was designed for opera-
tion in high incident light conditions.
No detailed information is available yet
but the tube has a dark raster and is
used for both colour and black and
white tubes.

News of a new processing technique
was released by Isotronics who have
begun production of a type of hermetic
window which uses a new method of
glass-to-metal hermetic sealing permit-
ting high transmission of ultraviolet
light for quick erasure of the pro-
gramme material stored on erasable
memory devices. The window can be
sealed onto the package with a low
leakage level. Windows presently used
are made of quartz which also has high
transmission of u.v. However, quartz
requires time consuming and expensive
finishing processes such as mechanical
machining and lapping. The new
window from Isotronics is claimed to be
not only inexpensive to manufacture
but easy to seal to the semiconductor
packages. The first windows being
manufactured are in a form suitable for
solder sealing.
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New |
Products

I

- -

Deflection yoke

A colour deflection yoke, the type GI
1080-1, has been introduced by General
Instrument (UK) Ltd. Intended for use
with the Philips 26-inch 110° picture
tubes type A66-500X (in for example the
Philips 20AX system), it can be used in
conjunction with an associated beam,
centering device type 1081 or similar
assembly. The yoke housing is moulded
from self-extinguishing plastic. Saddle
coils of the pegged type -are used for
horizontal and vertical deflectiun
whilst a toroidally-wound quadrapole
winding on the ferrite core is used for
convergence tolerance corrections. The
yoke can be adjusted within the hous-
ing after fitting to the TV tube. General
Instruments (UK) Ltd, Cock Lane, High
Wycombe, Bucks.

WW 301 for further details

~

Capacitance meter

The ESP 200A linear capacitance meter
from Electronic Services and Products
Ltd is designed for fast, accurate mea-

'WW 301 for further details

surements on a wide range of capaci-
tors. Capacitances ranging from 1pF to
50pF may be measured simply by
selecting the appropriate range and
reading the value direct from the meter;
no balancing is necessary. The
instrument, which is housed in a robust
metal case, has a stabilized supply and
can be connected directly to a chart
recorder for plotting capacitance
changes. Short term stability is better
than 1% of the meter reading. Electronic
Services and Products Ltd, Cross Lane,
Braunston, Nr. Daventry, Northants.

WW 302 for further details

Universal breadboard

Up to 36 14-pin d.i.ps can be fitted to a
breadboard from GDS. The board,
called the “All Circuit Evaluator,” is
intended for fast, solderless circuit
building and testing, and consists of a
matrix of 3,648 plug-in tie points.
consisting of 512 separate 5-point
terminals, 32 vertical distribution buses
and 4 horizontal buses. The vertical
buses each have five connected 5-point
terminals, and the horizontal buses
éach have eighteen 4-point types. Any
combination of links may be made
between buses to provide both unique
and common circuit functions. Com-
ponents are simply plugged into the
breadboard terminals and interconnec-
tions are made easily using ordinary
22-gauge solid wire. No special patch
cords are required. The tie-point mater-
ial is a non-corrosive nickel-silver with
acetal-copolymer dielectric, and the
base, which serves as a ground plane, is
made from anodized aluminium. Rub-
ber feet are fitted to prevent sliding. The
overall size of the breadboard is
10% X 9%in. GDS Sales Ltd, Michaelmas
House, Salt Hill, Bath Road, Slough,
Bucks.

WW 303 for further details
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Logic troubleshooter

Hewlett-Packard have introduced a
probe which can indicate digital states
and the presence of pulses in both .
high-level c.m.o.s. and low-level t.t.l.
The logic probe, designated as model
545A, has been designed for simplicity
and speedy logic circuit testing. A single
lamp displays high, low, unacceptable
or open circuit conditions, and it is
claimed that this probe enables almost
all positive logic up to +18V d.c. to be
sensed, including d.t.l., r.t.l., h.t.l,
n.m.o.s., m.o.s. and high noise-immuni-
ty logic. The probe also features a pulse
memory which controls the indicator
lamp switching when logic changes
occur. A pulse stretching facility allows
the operator to see fast pulses — as short
as 10ns — pulse trains up to 80MHz
being detected in t.t.I. and up to 40MHz
in c.m.o.s. logic. The hand-held probe,
which requires a supply of up to 15V d.c.
ont.t.l, and up to 18V d.c. on c.m.o.s,, is
protected against voltage overloads.
Hewlett-Packard Ltd, King Street Lane,
Winnersh, Wokingham, Berkshire
RGI11 5AR.

WW 304 for further details

Low cost solenoids

N.S.F. have introduced the Ledex “D
frame” range of solenoids, designed for
simplicity, high performance and low
cost. The solenoids, which have a
dielectric strength of 1000V r.m.s., may
be supplied for operating voltages
ranging from 6 to 240V d.c. or 60Hz a.c.
Design features include a plunger cavity
as an integral part of the nylon/glass
bobbin, a dichromate-treated cad-
mium-plated frame and multiple tapped
mounting holes for easy installation and
interchangeability. N.S.F. Ltd, Switches
and Controls, Keighley, Yorkshire BD21
S5EF.

WW 305 for further details

WW 302 for further details

WW 303 for further details
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WW 308 for further details
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Spectrum shaper

The Kemo type 495 spectrum shaper has
36 channels, the input to each being
adjusted by slide attenuators (patch
panel optional). The outputs from each
channel are summed and applied to an
equalized output terminal. Each chan-
nel may also be selected by means of a
rotary switch and applied to an output
terminal. Provision is made within the
system to fit two’Kemo KA1193, n=19,
pseudo-random Gaussian noise sources
which may be switched in at will. Main
specifications are: frequency range 1Hz
to 100kHz, filter accuracy =*=2% of
centre frequency, filter level accuracy
+0.5dB, maximum equalized output
signal *10V peak into 2k{, output
impedance 51€. Kemo 1L.td, 9-12 Good-
wood Parade, Elmers End, Beckenham,
Kent BR3 3QZ.

WW 306 for further details

Portable oscilloscope

Small size, light weight and simplicity of
controls are the features of the S22
single-beam portable oscilloscope. The
Telequipment instrument can be oper-
ated from its internal rechargeable
batteries, or direct from the mains
supply. Although the instrument is
small enough to pack into an attache
case or tool box, it contains a relatively
large screen size of about 6X3.6cm.
Normal bandwidth of the oscilloscope is
5MHz at 10mV sensitivity, but a gain
switch enables the sensitivity to be
increased to ImV for a bandwidth of
IMHz. Tektronix UK Ltd, Beaverton
House, P.O. Box 69, Harpenden, Herts.

WW 307 for further details

Fast response recorder

The WTR771 portable Miniwriter, made
by Environmental Equipments Ltd, is a
single-channel fast-response recorder
having a 40mm chart width and a
frequency response from 0 to 60Hz. This
model, which supersedes the WTR71]
Miniwriter, features a thermal writing
system incorporating an automatic heat
control which, it is claimed, improves
the record obtained. The WTR771,
which has a higher sensitivity and
improved chart speed accuracy, has 14
switched input ranges, having a maxi- '
mum sensitivity of 10mV/cm on the
standard version, and 0.5mV/cm on the
high-sensitivity version. Chart speeds
range from 1 to 50mm/s in 6 switchable
steps. The recorder weighs only 5.5kg
and can ‘be operated from the mains
supply or from a 12V battery. Optional
extras include a solenoid-operated
event marker, a 1/10 speed gearbox, and
a rechargeable battery pack. Environ-
mental Equipments Ltd, Eastheath
Avenue, Wokingham, Berkshire, RG11
2PP.

WW 308 for further details
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Data selecting system

Fenscan 3 is a versatile data scanning
and logging system designed for
demanding process system applications
such as multipoint digital temperature
indication, alarm scanning and logging,
and intrinsically-safe multiplexing in
computer systems. The system, which
was launched at the “All Electronics
Show” by Fenlow Electronics Ltd,
features up to 200 low-level analogue
inputs, two l6-segment linearization
programmes, manual point selection by
a calculator-style keyboard, and a
High-accuracy dual-ramp digital volt-
meter whicH uses a strobe-locking
technique to reduce series mode mains
interference by ensuring that integra-
tion is performed over one complete
cycle. Optional extras include alarms to
aid the automatic point scanning and a
trend recording facility. The units are
designed to give freedom of location for
the scanner, keyboard and display.
Fenlow Electronics Ltd, Whittots Eyot,
Weybridge, Surrey.

WW 309 for further details

Coaxial attenuators

Fixed 500 ‘axial-attenuators, for use
from d.c. to 4GHz, are available in six
values between 3 and 40dB from Aspen
Electronics Ltd. The LDV 5033 series
offers an attenuator accuracy of
between *+0.5dB and +1.0dB, depend-
ing on the model, a maximum v.s.w.r.
of 1.2, and has a power handling
capability of I5W continuous and
13kW peak. Each attenuator unit
consists of an internal resistor and
black anodized-metal fins on a rugged
substrate. The unit has a distributed
structure designed for uniform power
distribution and low skin temperature.
Aspen Electronics Ltd, 18a High Street,
Northwood, Middlesex HA6 1BN.

WW 310 for further details

Instrumentation
amplifier

A compact differential d.c. amplifier has
been produced by Fylde Electronic
Laboratories Ltd, for instrumentation
applications in transducer and record-
ing systems. This modular amplifier,
designated as FE-351-UA, has a band-
width greater than 50kHz and exhibits
less than 8uV pk-pk noise. The gain is
variable between 0.2 and 10000 from
two outputs, one being matched for
galvanometers up to 20mA, with less
than 0.02% non-linearity and a typical
stability of 1uV/°C. The amplifier,
which can be powered by either an
isolated d.c. supply or the integral mains
circuit, has both input and output
protection, and greater than 100dB
common-maode rejection. A wide range
of compatible analogue conditioning
modules are available and fourteen of
the amplifiers can be packed into a 19in
two unit high crate. Fylde Electronic
Laboratories Ltd, 49 Fylde Road, Pres-
ton PR1 2XQ.

WW 311 for further details '

Solid State
Devices

Names of suppliers of devices in this
section are given in abbreviation after
each entry and in full at the end of the
section.

High frequency
transistors

Motorola have added two more n.p.n’
silicon transistors to their range of radio
frequency products. The transistors,
BFR90 and BFRY1, are designed pri-
marily for use in high gain, low noise,
small signal amplifiers, but are also
claimed to be suitable for applications
requiring fast switching times. The
devices are in Macro-T plastic packages
and have radially arranged leads.

: Motorola

Amplifier transistors

BCX38 is a family of 60V, 800mA 1W
n.p.n Darlington amplifier transistors
introduced by Ferranti’s Electronic
Components Division. The transistors,
produced in E-line plastic -encapsula-
tions and available in gain bands, offer
high gains and input impedances and
are claimed to be suitable for use in
driver and output stages of audio
amplifiers and also for interfacing with
integrated circuits. Ferranti

High current transistors

Two high current transistors, desig-
nated as 2N4276 and 2N4283, have been
introduced by the Germanium Power
Devices Corporation. The devices,
available in copper TO-3 and TO-41
hermetically sealed packages, have
high gain and low voltage saturation
and are suitable for inverter and
computer power supply applications.

GPD

Transistor package

Thirty-four different transistors in the
Durawatt 92-Plus package are offered
by National Semiconductors. This is a
modified TO-92 package containing a
small heat sink. The 34 transistor types
are n-p-n and p-n-p general purpose
devices, n-p-n Darlington pairs and
high-voltage transistors (300V V). A
square inch of copper p.c. board is
required to reach at least 1.2W power
dissipation at an ambient temperature

of 25°C.
e National

Op-amps

The CA301AG, CA307G, and CA748G
general-purpose operational amplifiers,
CA1458G dual operational amplifiers,
CA3401G quad operational amplifier
and CA3119 voltage comparator are

wway americanradiohistons,. com
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additions to the Gold Chip linear i.c.
ranges produced by RCA Solid State. All
of the circuits are hermetically pack-
aged and are available in industrial and
military temperature range options.
RCA

High performance r.a.m.

The MK4027 is a 4kbit r.a.m. which has
a claimed 200ns access time and a 10%
tolerance on all supplies. The 16-pin
d.i.p. memory system offers a perfor-
mance matching the 160ns obtainable
from a 22-pin 4-kbit r.a.m. by eliminat-
ing the 40ns delay of the 12V clock
driver. Features include direct interfac-
ing capability with Schottky-t.t.l., two
methods of chip selection, and a cycling’
operation, called page-mode, which
allows an increased access speed of
135ns at decreased power for successive
memory operations within the same

row address. Mostek
Multipurpose p.m.o.s.
dividers

A range of G.LM. frequency dividers
can be driven by both square and sine
wave inputs up to 1MHz, and require
—13-volt and —27-volt supplies. All
outputs are changed on the negative-
going clock edges. In particular, the
AY-1-5050 divider, supplied in a 14-lead
dual in-line plastic package, can divide
by 1, 2, 3, 4, 5, 6 and 7 by appropriate
selection of divider elements. SCS

Silicon power rectifiers

A series of high current silicon recti-
fiers, SCSFO5-SCSMS6,-has been intro-
duced by Semtech specifically for high
frequency, high power industrial, mili-
tary and space applications. The recti-
fiers, known as “Cupac 150", have fast
recovery characteristics and allow heat
sinking from both the anode and the
cathode. Peak inverse ratings extena
from 50 to 600 volts. Bourns

Bourns (Trimpot) Ltd, Hodford House,
17/27 High Street, Hounslow, Middle-
sex TW3 1TE. :

Ferranti Ltd, Electronic Components
Division, Gem Mill, Chadderton, Old-
ham, Lancs.

Germanium Power Devices Corp, P.O.
Box 65, Shawsheen Village Station,
Andover, May01810, U.S A.

Motorola Ltd, Semiconductor Products
Division, York House, Empire Way,
Wembley, Middlesex HA9 0PR.

Mostek UK Ltd, 240 Upper Street,
London N.I1.

National Semiconductor U.K. Ltd, 19
Goldington Road, Bedford MK40 3LF.
RCA Ltd, Solid State— Europe, Sun-
bury-on-Thames, Middlesex.

SCS Components, Northfield Industrial
.Estate, Beresford Avenue, Wembley,
Middlesex HAO 1SD.
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|[Real and

by *‘Vector”

Imaginary|

""COME IN, REYNARD
51, YOUR TIME IS UP”

I see that the Min of Ag., Fish and Food
has been advertising for an electronics
engineer. Not any old run-of-the-mill*
electronics engineer, you understand,
but one (and I quote)

“To work in a biological laboratory
concerned with control of vertebrate
pests. Development of radio-telemetry
systems for tracking movements of
foxes, badgers, rats, coypu, polecats and
other species in a variety of habitats.
Considerable scope for research and
development.”

That first sentence — control of
vertebrate pests — is perfectly straight-
forward and will, I'm sure, meet with
the full approval of every' thinking
electronics engineer. I mean, we could
all, at the drop of a microcircuit, provide
a long list of vertebrate pests we would
like to control; vacillating marketing
managers; all group leaders; H.M.
Collector of Taxes; that anonymous
Scrooge in Accounts Dept who is
constantly ringing to reduce our latest
expense account presentation by an
order of magnitude, et al. By the time
this .piece gets into print the onerous
‘post at the Ministry will doubtless have
been filled and I'm sure the best wishes
of all go to the successful candidate. It's
a comforting thought to know that one
of our fraternity has infiltrated into a
Government laboratory and (one ear-
‘nestly hopes) is actively working on our
.behalf.

So far, so good, and if only the
Ministry man who compiled the adver-
tisement had downed his ball-point at
this juncture and gone home to his fish
and chips, he would have left me a
happy man. But no. I can only suppose
that he felt that his story so far didn’t
constitute a fair week’s work and so,
.after a painful gestation period and a
w.p.b. full of rejected copy, he at length
‘gave birth to the foxes, badgers and rats

bit and caught the 4.15 back to Pinner,
thoroughly exhausted.
I think it’s a tribute to the restraint

with which affairs in the animal king--
dom are conducted that the author of

that piece of copy hasn’t been torn to
pieces by the savage carnivores with
which our country is infested. Foxes, in
particular, must ‘be feeling grossly
ill-used. As is well-known, foxes relish
being chased over the terrain by
well-bred huntspersons and aristocratic
hounds. It is their express reason for
being, and, no doubt, as they are being
torn to pieces, their last thoughts are of
intense satisfaction at having fulfilled
their destiny, particularly if the MFH is
an Old Etonian. But to be tracked across
country by a miscellany of microcircuits
is quite another matter. It is devoid of

dignity; the babel of binary code will

never be an adequate substitute for the

‘resounding ‘“‘Tally-Ho!”’ from the
throats of the elite and the impetuous’

“There goes the little brown **!*?11”
from the less erudite followers.

In a Gallup poll taken on the 8.27 a.m.
from Woking, commuters were asked
whether they considered polecats to be
a pest. Of those questioned, 247 thought
they were extinct, 123 said ‘“‘don’t
know” and one said he preferred the
Military Two-Step. It subsequently
transpired that his hearing-aid was
defective.

But what particularly intrigues me is
this; exactly how does one go about
selecting a radio-telemetry

coypu-tracker? It's worried me to the

point where I have a recurring night-
mare about it . . . The scene is the
Ministry office where the Comptroller

of Pest Infestation is interviewing a’

candidate, a gangling six-footer with
red hair and a wild looK in his eyes. The
Comptroller glances down at the appli-
cation form
“Good morning, Mr Shakespeare —"
“Not Shakespeare, sir — Napoleon.”

“But it says Shakespeare on your -

application,” says the Comptroller,
peering through his gold-rimmed spec-
tacles.

“Ah, yes, sir. That was last week
when I sent it in. This week it’s
Napoleon.”

“Good gracious me! Do you change
your name every week?”

“No sir, of course not. That would be
silly, wouldn’t it? No — just every other
week.”

“H’'m. Now, Mr — er — Napoleon; I
presume you have had previous exper-
ience in a biological laboratory. Which
one? )

“Broadmoor sir. It’'s the invisible
ink.”

“The what?”

“The invisible ink, sir, why the form is
apparently incomplete. I had to do it
that way. You see, THEY are after me.”

“They',))

“Nosir. — THEY, in capitals; or, to put,
:it another way, in upper case. THEY.
The ones with snow on their boots.
They want to know how I do it.”

Wireless World, June 1976

“Do what?”

“Why, how I track the.movements of
foxes, badgers, rats, coypu,.polecats and
other species in a variety of habitats of
course. What else?”

At this the Comptroller leans forward
excitedly.

“You mean that you're already doing

this? By radio-telemetry?”

“Well, not exactly, sir. It’s more what

you might call audio than radio.”
_ “Audio? I don’t follow.”

“Well, sir, I'm not supposed to tell you
this — Official Secrets Act, and all that
rubbish. But this is how I do it. First, I
concrete over their variety of habitats, -
and then I fit the animal pests with’
littble hobnailed boots. They make such-
a noise coming and going that I can
'keep track of them over quite long
distances. Bang, bang, bang they go, all
night long; sometimes it makes me go
quite funny in the head. But that’s the
price of science, I always say. What do
you always say, sir?”

“But ="

“Funny you should say that sir,
because it reminds me of my latest
development. I don’t need concrete or
hobnails any more. It works a treat with
my experimental goat. I call him
‘Nearly’.”

“‘Nearly’? That's an odd name for a
goat. Why do you call him ‘Nearly?”

“I was hoping you’d ask that, sir. I call
him ‘Nearly’ because he’s all but. D’you
get’it, sir? All butt — see? Why aren’t
you laughing, sir? I wish you would. I.
get funny pains in the head and things
swim around in a red mist when people
don’t laugh at my little jokes.”

“I do not wish to know that! Now, Mr
Napoleon — let us stick to the matter in
hand. You say you have dispensed with
your earlier — er — apparatus and you
can still track this goat of yours?”

“Yes, sir, and foxes, and polecats in a
variety of habitats.”

“Ah. Now we are getting somewhere.
Radio-telemetry this time, I presume?”"

“No sir. I sniff them out. Did you ever
smell a polecat, sir?”

“Most certainly not. Now, Mr — er —
Napoleon; you seem to be under a
certain misapprehension as to our
modus operandi. Qur approach is to
catch the pests, implant a miniscule
telemetry transmitter in each and then
turn the animals loose again.”

“Why, sir?”

“Perfectly odvious, I would have
thought. By applying modified mine-
detector techniques we can then track
down these pests and destroy them.
Ingenious — what?”

“But — sir! If that’s what you wanted,
why didn’t you kill them in the first.
place? Why bother with implants?”

At this the Comptroller sits bolt
upright, his face a mixture of incredulity
and joy.

“By jove! A lateral thinker at last! Mr
Napoleon — my congratulations, my’
boy. You've provided us with the -

breakthrough we've been looking for!

Nhen can you start?”
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- Soundcraft-Series II

revised specification.

Illustrated: Series [l original format

The Series ll range of recording consoles are now available variable between 20Hz and 350Hz. The special module
with many more facilities as standard, enabling the engineer  features sweepable frequency of the two mid-frequengy

to record four and eight-track with the four-group output peaking and dipping equalisers, addition of a low pass filter
mixers, eight & sixteen-track with the eight group mixers. to the HF shelving equaliser, and the same 50Hz shelving
Input modules are availabie in groups of four channel§. All equaliser and high pass filter as supplied on the standard
connections between the channels are by muitipin module. There are four cue sends from each input and
connectors and a mother board system. Two types of monitor channel.

equalisation:—the standard module features the Soundcraft Write for complete details direct to Soundcraft Electronics
four-band E/Q with the addition of a high pass filter (bass Ltd., or to the local agent or distributor if listed below.

cut), 12dB/octave below cut-off frequency, continuously

SOUNDCRAFT - Mixing Consoles to the World of Music

U.S.A. Systems & Technology in Music, Inc., 2025 Factory Street, Kalamazoo, Michigan 49001.
Tel: (616) 382 6300. (Mr. Verne Wandell)

CANADA. Franchised dealer network — write for your local dealer.

NETHERLANDS. Selectronic B.V,, Sluisplein 3-4, Quderkerk aan de Amstel. Tel: (02963) 3838/3966.

SWEDEN. Ing. Jan Setterberg, Forstavsgatarf 1, S-431 36 Molndal. Tel: (031) 1302 16 87 58 93.

GERMANY. Franchised dealer network ~ write for your local dealer.

BELGIUM. Delta Equipment, Rue de Calevoet 112, 1180 Bruxelles. (02) 376 60 34.

. Calevoet Straat 112, 1180 Brussel. (02) 376 60 34.
SWITZERLAND. Professional Audio Systems, 4132 Muttenz, Kappeliweg 41. Tel: 061/41 51 56.
AUSTRALIA. Klarion Enterprises (Pty) Ltd., P.O. Box 379, South Melbourne, Victoria 3205. Tel: 61 3801. Cables: Klarionmelb.
SOUTH AFRICA. Tru-Fi Electronics S.A. (Pty) Ltd.; P.O. Box 31801, Braamfontein, TVL 2017. Tel: Johannesburg 838 4930.
JAPAN. C.M.C. Inc., Kasumi Building No. 503, 21-20 Nishi-Azabu, 3-Chome, Minato-ku, Tokyo 104.

EDUFIDEHHFT,,-"..

ELECTRONICS LIMITED '

5-8 Gt Sutton Street London EC1V 0BX Tel: 01-251 3631/2/3 Telegrams: Soundcraft LDN EC1

wisny amaoricanradichiston:, cang
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- Forallwhowantto
knowabout _
~electronic circuits

r'” N

Here's a book of very special appeal to all
concerned with designing, using or

understanding electronic circuits. [t comprises = .
information previously included in the first ten CIrcu
designs

Collected Circards

sets of 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
dataand graphs. Each of the ten sets —including
additional circuits — in this magazine size hard
cover book has been updated where riecessary,
and is preceded by an explanatory introduction.
Circuit designs () is the first collection of its
kind.

i

Circuits covered are:

Basic activefilters
Switching circuits
Waveform generator's
AC measurements
Audio circuits
Constant-current circuits
Power amplifiers
Astable circuits

Optoelectronics A WIRELESS WORLD PUBLICATION
~Micropower circuits

A new book fromWireless World

I-—--————————————————— ——————————— - s e T e S S S S G S

ORDER FORM

To: General Sales Department, NAME (please print) . . .. ...............: oL
[PC Business Press Limited,

Room | . Dorset House, ADDRESS . . . . . )
Stamford Street, London SE1 9LU.

Pleasesendme . . . . . . copy/copies of o 0p000000000003a083000800c¢ soogdoooaoc 3
Circuit Designs —Number | at £10.40 '

each inclusive. | enclose remittance - Company registered in England and a subsidiary of Reed

value £: . . . . .. (cheques payable to International Limted Registered No 677128 Regd. office

IPC Business Press Ltd.) Dorset House. Stamford Street, London SE! 9LU.

f‘-——--—-—-
N o o o e - —— -

————————————————————————————————————————_—_»
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P.B. ELECT/JRONICS LTD.

SCOTLAND

ELECTRONIC — SCIENTIFIC — / INSTRUMENTS

Sales Office: 57 High Street, Saffron Walden, Essex. Tel: Saffron Walden (0799) 22876
Factory: 62 Largo Road, St. Andrews, Fife, Scotland. Tel: St. Andrews 2641.

S—DEG Solderless Breadhoard for only £1.00

The world proved S—DEC can now be yours at half price.

: S—DEC just plug components directly in, no soldering, use components over and over

again.

With your S—DEC you receive FREE a booklet which gives a range of circuits whuch can
be quickly assembled on the S—DEC including Radio-Receiver, VHF Radio-Micro-
phone, 3 Stage Amplifier and many others, also FREE control panel for mounting
switches, lamps, etc.
S—DEC normally £1.98 with this advertisement only £1.00
(When ordering direct send £1.20 to cover Post & VAT)
T—DEC normally £3.63, with this advertisement £3.38
(When ordering direct send £3.87 to cover Post & VAT)
U—DEC—A for discrete and use with 1.C. send £4.31.
N.B. These half-price S—DECS are seconds and may be chupped or wrong colour

Expo Reliant Dr|||s and Kits

Powerful, miniature, low-voltage drills capable of sawing, grinding, burring, brushing and polishing
— as well as drilling holes up to 3mm diameter through virtually any material.

The Expo drill operates from a power supply of 12V d.c. or, using the Titan transformer / rectifier
unit (0220}, from a.c. mains supplies.at 200-250V a.c., 50Hz.

The Expo Reliant Mini Kit, consists of the Reliant Standard Drill (0510) and a set of 20 assorted
tools (0305), providing a powerful, versatile kit for use both by the professional and the hobbyist.
Prices: £9.40 including postage and packing, and VAT.

Spemal offer Fibre Glass GCircuit Board

ALL FULLY
GUARANTEED

Offcuts of perfect Fibre Glass material (includes 3 pieces 12 x 12) ... ... ...... ... ... ... .. ... ... 10 sq. ft. ONLY £3.00
1/32in. thick Fibre Glass Circuit Board, size 12 x 12 . . . . ... .. . ... .. 10 sq. ft. ONLY £4.00
Resist coated Circuit Board, size 12 x 12 . . . . . . e 5 sq. ft. ONLY £5.00
All Double sided Circuit Board . . . . . .. .. . 10 sq. ft. ONLY £4.00

Please add £0.60 to all above for Post & VAT. N.B. No smaller amounts supplied

Make Your Own Circuit Boards

Draw circuit on circuit board with etch resist pen (not supplied) place circuit board in ferric chloride, etch off copper, wash, produce
perfect circuit board. 5 sq. ft. of fibre glass circuit board + 5 litre mix of ferric chloride .. .. .. .. S ac000000000A800a0a £4.00

Teach Yourself Electronics Book with Free S—DEC

A set of 38 experiments based on the S—DEC covering such subjects as: Applications of Diodes, Biassing, Amplifiers, The Multivibrator
Family, Oscillators, etc., etc. EXPERIMENT AND PROJECT GUIDE ANDFREES—DEC ...................... ONLY £5.00

Zippy Cabinets. Ideal for All Assembly Gabinets

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

TP1 80x 50x30mm £0.721 OFF ® Soeci -
TP2116x 65x40mm £1.27 1 OFF pecial low price offer
TP3155x 90x 50mm £1.62 1 OFF TP4 only £1.75

TP4210x 126 x 70mm  £2.27 1 OFF a3, (FE (A AT

Discount for quantity prices include Post & VAT.

PB Electronics (Scotland) Ltd, All stockists of DEC Breadboards

57 High Street, Saffron Walden, Essex CB10 1AA Please note PB are the manufacturers and suppliers,
Tel: 0799 22876 please send all orders, communications direct

WW — 079 FOR FURTHER DETAILS
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ELECTRONIC
DIGITAL CLOCH

with alarm and
mooze features €k 1non'®

FEATURES: @ 0.7-inch high digits @ Variable intensity ® 24-hour alarm # 5-minute repeating. snooze alarm @ Alarm set indicator @ Snooze
indicator @ Pulsing second indicator @ Power interrupt indicator @ Alarm cancel features — tilt operation @ Alarm tone output ® AM. PM.
Indicator,

Size 130mm x 90mm x Manufactured to high standards by a major American electronics corporation this superbly styled
95mm solid-state timepiece is made available to all readers fully guaranteed

Weight 100z

Power Supply 230 VAC+ 10% 50Hz Mail Order only. Please enclose 55 pence for postage and packing

SPECIAL OFFER HW TIME MICROELECTRONICS

BRIGHTON HiLL PARADE, BASINGSTOKE

‘ HANTS RG22 4EH
—— e — —— — — — — — — — — —— — — —
48 Please send electronic clocks as illustrated.
= l | enclose cheque [ | postal order [ ] money order []

+ 99 pence VAT Name
FREE TRIAL IN YOUR HOME. Try out the clock in your Address
home. If digital time is not for you return it in original I

condition within ten days and we’ll refund your money
without question. Allow 21 days for delivery I Signature

NEW FROM COMPUTER APPRECIATION!

* VDU KIT. The CT 1024 is the first TV compatible terminal everyone can afford. Featuring: 1024 character
memory (2 pages of 16 x 32), serial interface 110 to 1200 baud, video output (RF modulator available). Kit
includes all components and fibreglass plated-through cards, TTY compatible ASCII keyboard, and PSU.

Price £215 (exc!. VAT).

* MOTOROLA M6800 4K MICROPROCESSOR KIT. Includes 4K static RAM, serial interface, PSU,
cabinet, and manuals. Manufactured to the same high standards as the CT 1024. Price £375 (excl. VAT}.

* Available very soon! A range of interfaces for the M60800, including a cassette recorder interface. We shall
also be offering both kits assembled and tested at around £ 100 extra per kit.

Trade enquiries welcomed.
Computer Appreciation, Castle St., Bletchingley, Surrey RH1 4NX, Godstone (088
384) 3106.

i

WW—076 FOR FURTHER DETAILS

W/'/K’/'nsons RELAYS

POST OFFICE TYPE 3000 AND 600 BUILT TO YOUR
OWN SPECIFICATIONS AND REQUIREMENTS. THE
BEST KNOWN OF ALL RELAYS WITH A LARGE
VARIETY OF CONTACT ARRANGEMENTS. KNOWN
THROUGHOUT THE WORLD. COMPLETE BANKS OF
CONTACTS MADE TO ORDER AND COMPONENT
PARTS SUPPLIED. HIGHEST QUALITY AT COMPETI-

[ ]
Live Sockets- '
v, TIVE PRICES WITH A QUICK DELIVERY SERVICE.
L ’ p QUOTATIONS BY RETURN HOME AND OVERSEAS.
ns ant / y WE ARE SPECIALISTS IN EXPORT ORDERS.
u 9 JACK — IN AND STRIP MOUNTINGS to house BPO type 3000 Relays and associated components
] ts and i control systems. The

used 1n BPO 2000 and 4000 type teiep g ]
mountings are dniled to accept BPO type 3000 Relays or any other type of equipment using similar
drawings. suppiied complete with test jacks. prices on request

Single and Ooubie pole High Speed Relays available. various resistances Uniselectors. Line

A Lexor DIS-BOARD gives you up to 6
sockets from one power outlet. Portable Transformers, Multi-point piugs. P.O type Boggin resistors and complete Retay Seiecior Units also
or permanent fixing, compact units. witi - 3 available at competitive prices

safety neon. Over 1,000 socket . . > HIGH SPEED COUNTERS £1.75 each -

combinations available from stock. All ] ' 3van X lin 10 counts per second with 4 figures. The following 0.C &

voltages are available. 6 v. 12v 24 v 50v or 110 v Auxihary contacts Q
normally open. 80p extra -,
Brochure from Five Digit Counters BPO type 150A 500 ohms 35mA operating current 3 each
LEXOR DIS-BOARDS LIMITED . TUNING FORKS 125 Hz for 45/50 band telenrinter speeds. £2.50 each
Allesiey Old Road, Coventry MINIATURE DIGITAL INDICATOR % inch a'gils, iiuminated by 28 vorr
Telephone 72614 or 72207 midget flanged lamps. weight 3 ozs reading O 10 9 with decimal points £2 each
L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE
LONGLEY ROAO, CROYDON, CRO 3LH - Phone 01-684 0236 - Grams: WILCO CROYDON
All prices shown are carrnage paid U K only but subject 10 VAT at the siandard rate

types of fittings and finishes.

WW — 028 FOR FURTHER DETAILS —090 FOR FURTHER DETAILS
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‘Prof

REVOX 2-TRACK
REW carry the tfargest stocks of Revox in
the country. Ail models available for
immediate delivery at very low prices to
professional and educational users. High
speed models of the A77 and A700 ranges
off the shelf.

catalogue and price list

DOKORDER 1140 4-TRACK

Now available for immediate delivery. The
the ultimate quality and
4-channel recorder.
Motion sensing logic transport, automatic
sync switching, front panel bias adjust-
ment, auto. rewind-replay facility, console
format, built-in pink noise generator.

1140 offers
facilities for a

For details of our complete range of Professional Audio and
Studio  Sound Equipmeni please send for our new

REW Professional Audio, 146 Charing Cross Rd.
London, WC2. Tel. 01-240 3064 /5

New Teac

electronics,

TEAC TASCAM 8-TRACK

Tascam 80-8 8-track %"’

recorder available in May: 15 ips, modular

perfect sync response. Studio

quality, under £2,000 + VAT
Also in stock the Teac A33408S 4-track %'’

A2340 4-track recorder, 7V ips, 7' reels.

recorder, 15 Jps, 10%2"" reels, and also—J

WW—078 FOR FURTHER DETAILS

A Mini Mixer with a true

PROFESSIONAL STUDIO SPECIFICATION

10 input Channels, 4 Output Groups. Auxiliary Sends and Echo
Returns. XLR Connectors to baianced Mic Inputs and Line
Returns. Normalled Insert Jacks. Low Noise and High Output
levels. Portable. Extension units, PPM’s, Limiters, etc., also
available.

BELGIUM
ARC, S.P.R.L
Brussels

Tel. 771-30-63

DENMARK
Audiophil
Copenhagen F
Tel. (O1)fa. 5209

WEST GERMANY
Eimus GmbH

SOUTH AFRICA
Prosound

Musicians Sound Centre
J'burg.

Tel. 642-87-21

SPAIN

TELCO Sociedad Limitada
Madrid

Tel. 221-5606

HOLLAND
Pieter Bollen
Eindhoven Berlin 12

Tel. 040-512777 Tel. 030-312-2012

= = Downham Market, Norfolk
Raindirk Ltd. .’ (036 63) 2165-3617

WW — 091 FOR FURTHER DETAILS

SINCLAIR CALCULATORS »
Cambridge £7.95. Cambridge % £8.95.
Cambridge Scientific £14.95. Scientific
£11.95. Oxford 100 £6.95. Oxford 300
£16.95. Programmable Scientific £25.95.
Mains adaptors for Programmable and
Oxfords £3.19. For Cambridge and
Scientific £3.15.

SINCLAIR BLACK
WATCHx*

Fully assembled
with black

strap £20.95.

With Bracelet £22.95.

DIGITAL CLOCK KITx

S-DECS AND T-DECSx*

S-DeC £2.24
T-DeC £4.05
u-DeC A £4.45 Riicr il 5
u-0eC B £7.85 ] S
IC carriers

16 dil: plain £1.07

With socket £2.21

10 TO5 plain 99p. With socket £1.95.
SSTI 80p. SSUI 60p. SSNI BOp.

24 Hr display. Includes pcb. mains power
supply. attractive case, 0.5in. jumbo green
aisplay. clock chip and all other parts
Dispiays hours and minutes separated by
pulsating colon. Kit £12.50. Built £13.50.

SINCLAIR IC20

iIC20 10W+ 10W stereo amp kit with
printed circuit €4.95.

PZ20 Power supply for above £3.95.

VP20 Volume, tone control and preamp kit
£7.95.

SP20 10W 4 Ohm speaker £2.95,

BATTERY ELIMINATORS

6-WAY SPECIAL
o
1

3.4%.6 7% 9,12V _g
at 500mA with §

unique 4-way 3 - p
multi-jack = Y. ,1"
connector and . e L
free matching S o
socket £5.20.

6-WAY DOUBLE RADIO MODEL
Similar 10 above. but with press stud batiery
connectors 3+3, 4%:+4%. 6+6
7%2+7%. 949, 12412V at 250mA Can
also be used to give 15, 18 and 24V single
£6.20.

3-WAY MODELx

Switched output of 6. 72 and 9V_at
250mA with 4-way muiti-jack connector
and free matching socket £2.95.

RADIO MODELS

50mA with press-stud battery connectors
for radios, etc. 6V £3.45. 9v £3.25.
4%2+4%2V £4.45. 6+ %V £4.45. 9+ 9V
£4.45.

CASSETTE MAINS UNITS

72V output 1o run cassette tape recorders
from the mains Complete with 5 pin OIN
plug. 50mA model £3.45. 300mA modei
£3.95.

CAR CONVERTORS

Input 12V DC Output 6/7%/9V DC 1A
reguiated £3.95«.

CS29 Case for IC20 £2.95.
| Send sae for free leaflet.
SINCLAIR PROJECT 80

FM tuner £13.25. Q16 £10.15. PZ5
£3.95. P26 £8.70. PZ8 £9.10. Trans for
PZ8 £5.60. 240 £5.75. Z60 discontinued
but we stock a similar 30W equivalent amp
£10.30. Stereo 80 £11.95. Project 805Q
£18.95. Quadraphonic decoder £14.95.

JC12 AMPLIFIER

6W IC audio amp “

with free data

and printed

circuit £1.95% N

Wan
DELUXE KIT FOR JC12
Includes extra parts for the pcb and voiume
and tone controls. Mono £2.06. Siereo
£4.46.

JC12 POWER KIT
Supplies 25V 1 Amp. £3.25.

JC12 PREAMP KITS

Type 1 for magnetic pickups. mics and
tuners. Mono £1.40. Stereo £2.80. Type 2
for ceramic or crystal pickups. Mono 78p.
Stereo £1.56.

LOUDSPEAKERS
FOR JC12 8in. x 5in 8 Ohms. W £2.28.
Send SAE for free leaflet

Post 30p on orders under £2 otherwise free. Prices include VAT '(70ve>rsea's customers
deduct 7% on items marked *, otherwise 10%). Official orgers from schools. etc

SWANLEY ELECTRONICS

DEPT. WW, PO BOX 68, SWANLEY, KENT BR8 8TQ

welcome

WWW.akaericanradiohister/-com
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LOW PRICED

Extend Life

Tubes Limited

Around the
World Export Service

BT106  £1.20
Qty Yype Price (p) Qty Type Price (p) g::gi 33 BU105/02£1.60
DY87 370 | PCFg802  48.0 SETo : BUIOSMmENED
. DYB02 370 PCLB2 540 )
ECC82 370 PCLB4 _ 46.0 BENS6 i 2:1222(;8 fz'gg
EF80 340 PCLB5 520 222; 12; S
EF183 __ 39.0 PCL86 500 e = 5CT =
EF184 390 PFL200 _ 65.0 EEoTe = T T
EHSORN40'0 RESCHN63 0 BF224 20 R2008B  £1.90
PCB6 58.0 PL84 300
PC B8 58.0 PiECaR 50 BF258 26 R2010B £1.90
- : BF336 27 RCA16334 80
_ PCC89  46.0 ~ PL50B 780 BF3n e RCA16335 80
PCC189 47.0 PL503  £1.35 BE35S = RSTA =
_PCFBQ__ 380 PY88 43.0 BFXBE % TPa2A - 62
RCKACH110 PY500A £1.00 BFY50 19 TIP4TA 60
‘ PCF801 460 PY800 420 BFYS52 20 TIP42A 75
SEMI CONDUC ORS BSY52 30 2N3055 55
AC127 20 BC135 15
AC128 15 BC137 20 Each Each
AC141K - ?5 ‘ - BC138 30 Qty Type Price (p) Qty Type Price (p)
AC1a2K 25 - BeTie 20 BA115 i BY206 17
AC151 20 | BC143 25 BA145 16 | BY238 25
ACI54 18 BC147 ) | EBATAS BN GH) SIS e 0A90 6
AC155 18 BC14a7A 11 | — BAIS4/201 121 0A202 8
AC156 20 | BC148 9 AP INGO/0AST 7
ACIT6 22 | BC129 o | BY127 0|  IN9i4 6
- AC187 20 | BC153 20 BY19% 25 IN4002 5
AC187K 30 BC154 20 : :
Aoee— 18 | = INTEGRATED CIRCUITS
AC188K 30 | BC158 10 -
AD142 62 | BC159 1 Each Each
___AD149 45| BC173 15 Qty Type  Price (p) Qty Type  Price (p)
AD161 38 BC178B__ 20 ETTR6016 _ TBA120AS 60
AD162 38 1 BC182L 12 £2.00 TBA120SQ
AF114 25 BC183L 12 MC1351P__ 70 £1.00
AF115 22 BC187 25 SN76003N TBA480Q
AF116 22 BC214L 15 - f235y __ £140
AF117 20 ' BC328 28 SpiTeouN - o TBAS20Q ., 10
AF118 45 —_— 2.4
AF139 35 | 231331 ;g SN76013ND 1.25 TBAsaon 75
AF178 45 ’ BD131 35 SN76023N— TBAS540Q
AF180 40 | BD132 39 £143 | _ B £1.25
‘ AF181 40 | BD160  £165 SN76023ND TBA550Q
AF239 45 BD235 50 £1:20 | £2.30
| AF240 20 ‘ BD237 60 SN76033N TBAS60CQ
| BC107 10 | BDX32 £240 £215 £2.40
BC108 10 BF115 24 SN76227N TBA8S0O £1.10
BC109 12 BF160 35 £1.45 TBA920Q
BC109C 14 BF167 24 SNT6SIN 6 | — TBA%OOL-SO
‘ BC113 15 BF173 25 SNT6660N 60 £250
BC116A 25 BF178 33 T sn7eeeN S0 | TCA270Q
‘ BC117 19 BF179 38 T TAAs50 32 £2.90
| . BC1258 18|~ BF180 — o me s
BF181 '

Wireless World, June

EHT LTIPLIERS MONOCHROME BR
Qty Type Price (p)
_ 2TQ 950MK2 1400 ) £2.05
ZDAK1500(17 x19")  f£186

2TAK 1500 (237 x 247) £2.05

EHT MULTIPLIERS COLOUR

Qty Type Price each
11 TAQITTCVC 1, 28&3 £510

ITN GEC Sobell £4.50
IITAZ GEC 2110 £4. 50
HTAM Phllaps G8 f£4. 50
IITBD Philips 550 £4.65
3TCW _Pye 691/693 _£3.49

ITH Decca 30 Senes B E4 60
3TCU Thorn 3000 3500 £5.00

_ 11HAA Thorn 8000 £1.99
11HAB Thorn 8500 £4. 31
NTCP Bush 823 £5.50

BLACK & WHITE TUBES
with Full Years Guarantee

Qty Type Price each
20" CME 2013 £13.90
24" CME 2413 £15.95

mwithﬂ months in ‘service guarantee
Qty Type Price each
19" A49-191X equivalents
A49-192 and A49-120X  £52.00
20" 510DJB22 equivalent
___AB1-110X ~ £54.30
227 A56/120X £55.40
%K All goods subject to

settlement discount of 57,
7days and 27 monthly.

%K Prices subject to 124" VAT

wef April 12th'76

%k No Postal Charges
sk C.P.C.-Price- Quality - Service
*k No Minimum Orders

Name -

C.P.C. supply many large Multiple Organisations in the U.K. Contact our
Export Division for special prices NOW. Or send your order with this page. £ 1/

| enclose cheque/PO to the value £............ p for the goods as specified above.

Position

Company —

Address

Tel.

Send this coupon NOW to:

CPC..Dept.w,194-200 NORTH ROAD, PRESTON, LANCASHIRE, ENGLAND.
Phone: Preston (STD 0772) 55034. Telex 677122

No._ = o .

New price list 1.4.76

)

Sea )

WWW americanradiohistorv. com
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MORE THAN JUST ©

Simple Clock Kit €9.38
Alarm Clock Kit £10.99 Really good
Alarm Ciock / Radio
Switching Kit e1151 value for
Case £1,
All prices include m Oney at
VAT & P&P .
just 40p.
nstormer
Just add VERL
d swh
SO i i
.

///// // / , '-\\\\\{\\:;\\\

ruc!
Thisisd fully c:nsl "
etectronic © oK W
sheet
Da(‘)?m now Sim te it :)sur
audibte alarm., an:av ke
mains radi® A\s
avaitable snortiy-
sepau\e\v

The 3600 SYNTHESISER

The 3600 synthesiser includes the maost poputar teatures of the
4600 model, but 1s simpler Faster to operate, it has d switch
patching system rather than the matiix patchboard of the targer
unit and s
particularly
suitablie for five
performance
and portable
use.

SYNTHESISER

We stock all the parts for this
brilliantly designed sy nthesiser
including all- the PCBs,
metalwork and a drilled and
printed front panel, givinag a
superby protessional finish
Opinions ot authority agree the ETI International Svnthesiser ts
technically superior to most of today’'s models. Complete
construction details available now in our booklei price £1.50.
or S.A.E. please for specitication

ELECTRONIC ORGAN

Build yourself an exciting Electronic

- w e v -
v W e ww e ww e

-

S.AE please
for price list

GRAPHIC

EQUALIZER

A really supserior high
quality stereo graphic
equaliser as described in
Jan. 1975 issue ot ETI

Organ. Qur leaflet MESS1, price 15p,
deals with the basic theory of electromic
organs and describes the construction of
a simple 49-note instrument with a single
keyboard and a limited number of stops.
Leaflet MESS2, price 15p, describes the

We stock all parts {except
woodwork) including att

the metal work drilled and
printed as required to suit our
components and PCBs.
Complete reprint of article — price 15p.

extension of the oryan to two keyboards
each with five voices and the extension
by an octave of the organ’s range -
Sohd-state switching and new footages along with a pedal board
and a further extension of the organ’s range are shown in

leaflet MES53, price 35p.

NO MORE DOUBTS ABOUT PRICES
Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes 1n advance tor
just 30p a year (refunded on purchases). If you already have our cataiogue send us an s.a.e. and we'll send you our latest hst of
GUARANTEED prices. Send us 30p and we'll put you on our mailing list  you'll receive immediately our latest price list then every
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the
prices are implemented!  plus detaiis of any new lines, special offers, interesting projects - and coupons to spend on components to

epay your'30p
ephav Y @ﬂﬂ-‘ﬂlu-ﬁ---mﬂ-",w‘

NOTE: The price list 1s based on the Drder Codes shown tn our ‘

catalogue sO an investment in our super catalogue i1s an essential I enciose Cheque/P.0O. value . .|

first step. . For copy/copies of your Catalogue

Call in at our shop, 284 London Road, Wastcliff on Sea, Essex m .

Please address all mail to l Name .
MAPLIN ELECTRONIC Address - _ -
SUPPLIES I

EE PO Box 3 Rayleh Essex S56 8LR. WMAPLIN ELECTRONIC 'SUPPUEéES._.P"QS?,‘Z‘LVA*'*"'Q
: 7 LI T T T T T E T LT

_ywwywwamericanradiohistar.com
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Wireless Worid Dolby“noise reucer

Trademark of Dolby Laboratories Inc

We are proud to announce the latest addition to our range of matching high fidelity units.

Featuring:

Typical performance
# switching for both encoding (low-level h.f. compression) and decoding Noise feduction: better than 9d8 weight-

a switchable f.m. stereo multiplex and bias filter ,ed‘
Clipping level: 16 5dB above Dolby level
provision for decoding Dolby f.m. radio transmissions (as in USA) (C’I)‘ﬁ?:;‘{)ed at 1% third harmonic

Harmonic distortion 0.1% at Dolby level

&

®

#® no equipment needed for alignment
typically 0.05% over most of band,

&

]

suitability for both open-reel and cassette tape machines nsing to @ maximum of 0.12%.
) L . . Signal-to-noise ratio: 75dB (20Hz to
check tape switch for encoded monitoring in three-head machines 20kHz, signal at Doiby level) at Monitor
output.
o Dynamic Range = 90dB
The kit includes:

30mV sensitivity.
-—complete set of components for stereo processor

-regulated power supply components
‘board-mounted DIN sockets and push-button switches
-—fibreglass board designed for minimum wiring

-—solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts

PRICE: £34.40+ VAT

Calibration tapes are available for open-reel use and for cassette (specify which) . ... ... .. Price £1.80+VAT"

Single channel plug-in Dolby' M)PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with all
COMPONENTS . o . o o ot e e e Price £6.50+ VAT

Single channel board with selected fet. . .. .. ... ... ... Price £2.00 + VAT

Gold plated edge CONNECIOr . . . . . . . .. ... Price £1.27 +VAT"

Selected FET's 54p each+ VAT, 96p+ VAT for two, £1.76+ VAT for four

Please add VAT at 12%2% unless marked thus”, when 8% applies -
We guarantee full after-sales technical and servicing facilities on all our kits

Please send SAE tor complete lists and specifications

Portwood Industrial Estate, Church Gresley,
I NT EG R E X L I D Burton-on-Trent, Staffs DE11 9PT
s 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 20W r.m.s. per channel Stereo : s xm%
Amplifier. " : " o T

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

1.8uV.THD typ. 0.4%
PRICE: £48.95+ VAT
NELSON-JONES STEREO FMTUNER KIT

A very high performance tuner
with dual gate MOSFET RF and
Mixer front end, triple gang
varicap tuning, and dual ceramic
filter / dual IC IF amp.

Brief Spec. Tuning range 88— 104MHz. 20dB mono

quieting @ 0.75uV. Image rejection — 70dB. IF Mono £26.31+ VAT
rejection—85dB. THD typically 0.4%

IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £30.58 + VAT
tuning and AFC unit. Choice of either mono or stereo with .

a choice of stereo decoders. With Portus-Haywood Decoder
Compare this spec. with tuners costing twice the price - £32.81+ VAT

STEREO MODULE TUNER KIT

e A low-cost Stereo Tuner based on the Mullard LP1186 RF
module requiring no alignment. The IF comprises a ceramic
filter and high-performance IC Variable INTERSTATION MUTE.

Sens. 30dB S/N mono @ 1.8pV PLL stereo decoder IC
THD typically 0.4%
Juning range 88— 104MHz PRICE: Mono £25.55+ VAT
SIg. strengt and stereo indicator s
tereo £28.65+ VAT

S$-2020A AMPLIFIER KIT

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

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

PRICE: £30.94+ 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 NELSGN-JONES TUNER KIT . £13.13+VAT PHASE-LOCKED IC DECODER KIT . £4.47 +~ VAT
BASIC MODULE TUNER KIT (Mono) . £13.25+VAT PUSH-BUTTON UNIT . £3.50+ VAT
BASIC MODULE TUNER KIT (stereo). £15.25+ VAT

PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER KIT.

WW — 029 FOR FURTHLR L LTAILS

...... £7.93+VAT
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Acid resistant transfers for direct application to P.C. Board. This is a
new approach to printed circuit board manufacture, giving a
professional finish with all details that an electronics engineer would
require, including all drilling positions automatically marked.

Ideal for singie unit boards or small quantities. All at a very low
cost—for example an average 6'° x 4’ layout would cost less than
30p, and the time taken under one hour, including etching to
complete.

The system is simple, briefly it consists of 10 sheets of self adhesive
acid resistant transfers made in required shapes i.e. edge
connectors, lines, pads, dual in line 1.C.s, 8-10-12. T.0.5 Cans, 3-4
lead transistors, etc., etc., which only require pressing into the
required positions on the printed circuit board before etching.

industry, A full money back guarantee
prices on application.

List of Prices

Individual sheets
Sample sheet
Ex. U.K. Post Extra

Printed circuit board PCB transfer

TELEPHONE NUMBER 061480 2179

PRINTED GIRCUIT BOARD TRANSFER SYSTEMS

The printed circuit transfer system is a genuine offer to the public and

Compiete system including post and VAT

E. R. NICHOLLS, 46 LOWFIELD ROAD, STOCKPORT,

is sent with each order, trade

systems patent applied for

CHESHIRE

i i-amahd~ Ml Instrument cases

Ad dimensiing are Wad habeight s Depth

PRICES Tattie P& P butnat VAT
MOD 3 including « hussis) ¢ 4508 68 7.81
301 Tad xb o 5.23 !u 9 x 3x b5 781
302, /x4 .xb . 5616 9 x7aub 8.64
203 Irb x5 . 745 F 9 x10x bbb 10.18
304 11x3 ab's 644 O Y3 x Jvbbd’ 8.64
J0b  11ad ab. 759 H 13 = /n 05 10.18
Jou 11a0 ab o g_oalx 13 alUa LY 11.50
J 18 x dr 65 1018
NTIL TEXTURED
Otfer rastrument manuba tutets (0w cosl cases e stack Blue PVC coated (I:E?b ExE ,_25;'\ :: "I;’* :;:-’ 14.03 Mod 2 cases Ovee 24 51208
stoel strength ang Gapdity. PVC dlumanum grey (ot ond re panils ane 8o/ 8 71%6 B6O & aun 3nigl ‘:g: Chassis cluded Packed Hat
Jemuovable PCB and PSU mounting systerm avarluble Ao avalable o “J;E]zl ‘gn‘;-;_ 8601 a5, 7a13 8 6a 0 avariuble a0 wood gram
e N
biack, 301 poce of J02 Bk 302 303 bk 304 305 YR ASATIS-+ S TURE LIS 11.50 Black 15 B proncd
16127 16a/x12 13566 |0 5 & 3als 864
19:010 19.10+10° 874 | < . 11,50
9 0D 14.03
ELF CASES Ly (e chass) ’5 13 = 3a13 11.50
Eit Grdxd 240 1 14 Il 14.03
Bare €1 tessfr on pni) 1,95 U 13 10213 17 33
Giant EH 8x5 xb 360 v 18 » 413 14 03
Long EIl 9xdx3 290 W 18 x 104 17.33
Jumbo€if 10 6 Wx5's 480 X 18 10213 s

20.
Mod 2 1 Woodgian v Blacs

MOD 2 CASES finish in gizes A-L & N
A range of eyebrow cases i blue textared aceyhe Frant panels notmatly  Gacluding chussis) Prices as tor One price up on These tough Lttle cases add very htile
wWhite zintec or PYC alumimum alo avalabie unpuinted up 10 1277 size A 45x 3x b b7 550 Mod 2.9 Mod 2A Woodgrain

B 45« 7x bb 6 38 |or Black 13 83 Mod 28 moulded o1 gey gluss polyester,

Alunt snn panets 200 v xta up w6 10127 only

BT (0

Feant and back panels grey PVC Aluminium
Quiter casg blue PV sterl h up ta s 2o |
and hlach {Prce gy for newt poce bigher e A

CONTIL
ELF

Froit pangd
S dough
feet and chass s indladed

to the cost ol a job
aluminum with protectve coat Bif cases arc available 10 4 sizes,

all panelds,

ATl West Hyde cases ot e avaitabile with substantul discounts 1or Gue ities Most cases have discounts at 5 o1 andt 25 04 with discounts wp ta 26 at 10001 Prices ntiude P & P and ace less 10

BUY A CASE FROM A SMALL RANGE, YOU GET A CASE—BUY A CASE FROM A BIG RANG
Iinstrument cases

BRIGHTCASE MARK H SAMOS N
HE212 13, Full Backt 18 01 81 100 LUnbOmm 1,13
BCZ22 43 7 Hat Hacnn 14,7052 T0UNTU0 LU 129
BCS2b bl Rak 97,33 530 100 1L0ODmne 1,44
HOJ22 th . Hall Rks 18,09 84 124a LDx/bimm Y §2
Hack Braos v el S 120x10U/Hmm 1 8§
Nivostator Lauvees wdkd £ T80 120 100x Zomm 2 47
57 1Pb200x/bmim 2 44
A prestige anodised cose, black PVC Steel top and botlom wiieh can b MINOS Miniature 1081 gment cases
M2 Obx100xblen 001 sy BUTY CASE A
supplicd lauveed at 0o vxtin cost Froe standing ot rack muust g, avaslable gy o0 0 aagomem 077 Ty wey 1.50 fowur hall clgy i Jeet,
i rath or hult widih dosembied in special polystyrene pack tor spfe pastage M2 Bav 0.40 'y, 105/ 16.00 10 hix, PC feet an avinlable
M3 Bue 045 170100/ 19.00

OVER 250 DIFFERENT
CASES IN STOCK-SIZE RANGE
OVER 5000:1 IN VOLUME

MINOS ‘ii =

Send for catalogue

Smart mimature ABS cases 1n tough rigid igh gloss black Front panels Ava bl 3 stvs
cither ali or PVC stoel Bt i stots for PC Lwds divaders etd , Chasuis or WEE HWE wothy Hiavy heoges 2 screw
PC bBodrds Lan be suppocted an PTchips from mternal pitlars sl gt

THE INSTRUMENT

[l'll[l[lﬂfl'l'i BITED
Ayeliatdl Crm., Nondiwvosd Hidh, Moo twesod, Siddsc, HAE 1NN
Tabaphuss: Norshwoed T TTRLTHEN
Toban: BEE2I1 Want Fhyde bl
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Heavily constructed

torf conected on fiest three price breaks on cases only

E, YOU GET ASOLUTION

in blue and white PVC steel Aysemble e the

2 seinws allow the cover 1o ibge ot cases, 2 more

to hald up 19 4 PC Bodards horzantatly 1o case

HEAVY

ouTY

welded coi
15 thu byase

ioantec steel

fixings and f areund the daor

with gashet and o Chassis with screws provith d

CASE SPECIALISTS
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ELECTROVALU

~ Wise buyer’s first choice

CATALOGUE 8

ISSUE No. 2
@ 144 pages

TRANSFORMERS
ALL EX-STOCK — SAME-DAY DESPATCH

MAINS ISOLATING VAT 8% 12 and/or 24-VOLT
PRI 120/240V sec 120/24
Centre Tapped and SCreened

Primary 220-240 Volts
AMPS
24v

Ref.
P& P >

<

VA
{Watts) £

20 £3.10
60 4.69
100 5.33
200 8.54
250 10.32
350 12.47
500 14.33
750 21.94
1000 30.51
1500 34.89
2000 38.92

159 3006 6148
“115 or 24’8 sec only

o

m

-0 o
ow N
oo

OB WN =N

156
157
158

15
187
226

w =
ow

3RS

@ UP-DATED PRODUCT
& PRICE INFORMATION

30 VOLT RANGE

50 VOLT RANGE
SEC. TAPS 0-19-25.33-40-50V

SEC TAPS 0-12-15-20-25-30V

Amps £
1.80
252
3.77
4.70
5.56
6.73
7.52

10.20

10.36

Ref.  Amps. £ ~°

No.
102 27N
103 3.55
104 4.95
105 6.10
106 7.98
107 127N
13.63

118
19 100 <17.75

60 VOLT RANGE
SEC. TAPS 0-24-30-40-48-60V

| @ 40p POST PAID +

- A0p REFUND VOUCHER

We have made it just about as comprehensive and up-to-the-minute as possible
Thousands of items from vast ranges of semi-conductors including | C s to components.
tools. accessories, technical :nformation and diagrams are inctuded as well as a refund
voucher worth 40p for spending on orders list value £5 or moge. SEND NOW FOR YOUR
COPY OF CATALOGUE 8 ISSUE No 2 BY RETURN It's an investment m practical
money-saving and reliability!

+E.V. PRICE STABILIZATION POLICY

This is one of reviewing prices every 3 months rather than trying to keep up with day by
day changes as they occur We have on the whole held prices better than anticipated in

e
[=lejalalolaNa)i,]

o
=}

ws | s
AUTO AUTO TRANSFORMERS
Ref. VA  ,urg TAPS

following this plan Next review period starts July 1st ';"' Amps £ P&P N; (V;g"s)al 15.210.240v Qe
+E.V. DISCOUNT PLAN B a8 am 75 (-115:210-240V 3.08
Applies to all items except the few where prices are shown NETT 5 % on orders from £5 126 10 368 150 (-115-210-220-240v 4.33
10+£14.99 10% on orders value £ 15 or more 137 >0 533 300 6.11
+FREE POST & PACKING 125 30 7.90 500 9.36
T UK tor pre-paid mail orders over £2. If under there is an additional handiing charge of 123 4.0 9.19 1000 14.36
15p 40 50 1024 oo 19502
+QUALITY GUARANTEE 120 6.0 1207 3000 36.84
All goods are sold on the understanding that they conform to makers specifications No 121 80 1575 .
rejects, seconds or sub-standard merchandise :gg ;g g ;g;g SCREENED MINIATURES
. Ref. ma 3
ELECTROVALUE LT Mo YoaeE | 9 A
| MAINS ISOLATING 212 1A 1A 1.93
All communications 1o Dept. 4/6 ZEEZ‘OO% ZZZOO%RR ‘;Oog ;40 2;2 ;gg 330 :zg
28 ST. JUOES ROAD. ENGLEFIELD GREEN. EGHAM. SURREY TW20 OHB 1 40 500'503 2'02
Telephone Egham 3603, Telex 264475, Shop hours 9-5 30 daily. 9-1 p m. Sats VA 1A TA 307
NORTHERN BRANCH: 680 Burnage Lane. Burnage, Manchester M13 1NA Ref. £ 200, 200 156
Telephone [061) 432 4945. Shop hours Oaily 9-5 30 p m.. 9-1 p.m Sats 60 243 4.37 300 300 203
In U.S.A. you are inviled to contacl ELECTROVALUE AMERICA. P.0. 337 Pelerborough NH03458 350 247 ;24:9’1: 700 {DC) 538
1000 250 2631 TR 50850 Groz0 3as
500, 5¢0 0-15-27. 0-15-27 3.5
ON-SITE TOOL ISOLATOR§ 204 1A 1A 0-15-27. 0-15-27 .4.14
240v to 110v (To BS3535) S112- 500 12,16, 20. 24, 30 1.97
Ref VA £
277 500 29.
oy o 29.9¢ | CASED AUTO. TRANSFORMERS
279 1000 37.63 240v mains lead input and USA 2-pin outlets
280 1500 2155 | 20VA £3.29. P&P 72p
; PEPBRS Send for details | (SOVA E8STFAE 800
] BRIDGE RECTIFIERS 1000vA £18.39 BRS
35p 2000vA £28 71 BRS
40p HIGH QUALITY MODULES
70p 3 watt RMS Ampliffer
35p 5 watt RMS Amplifier
. 45p 10 watt RMS Amp ifier
TRANSISTORS I b Bl p e v 50p 25 watt RMS Amp ifier
p p | BC132° 11| BC1788 18| BC261A 16| BC559 9 | BF166 38 65p Pre-Amp for -5-10w (new)
AC125 20| ASY26 30| BC135° 12 [ BC1798 19 |BC262A 15| BCY70 15 | BF167 21 55p PreA 2
AC126 20| asy27 34| BCi36" 16 | BC1828B" |o| BC266A 18| BCY7! 18 [ BF173 20 re-Amp for 25w
AC127 20| ASv28 30| BCI137° 16| BC182L BC267A 14 | BCY72 14 | BF178 24 PM7A6 Power Supples for 3-5-10w
AC128 20| ASY2% 34 | BC138 15 | BC183B m BC268B 13| BD115 60 | BFi79 25 £2.35 Power Supplies for 25w
AC132 35 S?{g; Zg ggng 33 gg:gig 1(1) gg;gg ;g 231‘2 gg gmg? :J’g P&P 15p VAT 12%2% Transformer for 3~
AC143 20 P 14 1 7 )
ACia2 17| BA154 10| 8C1a3 24 | BC1B4L 11| BC300 27 | BD124 68 [ BF183 34 METERS Irans:mme' ;:' 25,51 B
ACi51 24| BAISS 12 |BCi47A 9| BCI86 25|BC301 26| BD!31 36| BF184 25 AVOS £61.09 ETHE T LS(F A
AC153 27| BAX12 10 {@Cia7s 10| BC187 26 [BC302 24| BD132 38} BF185 28 AVOT2 y P&P Amps/Pre-A nps/Power Suoplies
AC176 20| BAX13 4 |BCi48 9| BC204a  16|BC303 30| 8D133 65 | BF194" 10 £28.07 | op0 Transformers
AC188 20 | BAX16 6 | BC148B° 10 | BC205a 35 | BC304 27 | BD135" 37 | BF195° 10 AVOMMS £20.94 2
AD161 42| BC107 11| BC14gy 11 | BC206A 15 | BC307A° 16 [ BD136™ « 39 | BF196° 12 P&P VAT 12%2%
AD162 42 | BC107A 12 | BC149C 11 | BC207A° 11 [ BC308A' 14 | BD137° 44 | BF197° 12 1. 10 VAT 8% NE STEREO?iOd
AF114 24 | BC108 10 | BC153° 18 | BC208A" 11 | 8C3098' 16 | BD138" 47 | BF200 3B Compi N
AF115 24 | BC1088 11 | BC154° 18 | BC209B° 13| BC317A° 12 | 8D139" 54 | BF257 30 STEREO F.M. TUNER 1 omplete chassis, inc. 7+ 7w rms amps, pre-amp.
AF116 24 | BC109 11| BC1578° 12 | BC2124 13| BC3198' 12 | BD155° 75 | BF258 50 4 Pre-selected stations power supply. front panel. knobs {needs mains
AF117 24 | BC109B 12 | BC158A° 12 gc*mL 1; Sggz;s ;5 gg;gg' .;»3 2359 :g Switched AFC trans.) £15.75. Mains trans. £2.45. Teak
AF118 47 | BC109C 13 | BC158A° 12 ['BC213B" 1 327" 20 . 71
AF124 30 | BC115° 15 | BC167a 31 | BC213L° 14 BC328' 1B | BDY20 80 | BF336 28 Supply 20-35v 90Ma Max | Vereered cab £3.65. P&P 88p VAT 12%:%
AF125 36 | BC116" 15| BC1688° 14 [ BC214" 15| BC337° 18 | BF115 22 | BF337 30 £19.95. P&P 25p VAT 12V% -
AF126 28 | BC117° 18| 8C171A° 14 | BC214L° 17 [BC338" 16 | BF154° 20 | BF338 34 & i POWER UNITS
AF139 34 | BC118 10| BC172A° 15 | BC237A° 16 | BC461 35 | BF158° 20 | BFWI0 63 MAGNETIC TO CERAMIC CC12-05. Qutput swrtched
AF186 50 | BC1)9 28 | BC1738' 16 | BC238A" 15| BC567° 9 | BF159° 26 | BFW1) 68 CARTRIDGE CONVERTER 3V, 4.5V, 6v. 7.5V, 9v. 12V at 500mA
Are3s 37 | af _'RES'_I':S_Y.;‘;L_ 52257 1511156558 9 L BRI S077 200 BFXIS 155 Operating Voltage 20/45v £4.08. P&P 40p VAT 12.5%
sSiLICON £ > L U BRIDGE REC o ONLY £2.65 ——
RECTIFIERS (E12)1V2p « 4 18p 1A 24p| SOCKETS Vat 12'/P;:P e ANTEX SOLDERING IRONS
sov3a  13p w | 7ac 20p  |z00v 1A 25p - 15W £2.90. 18W £2.75. 25W £2.45
16ovaa e | i0r a( 18p  |a00v 1A 26p! 5o 13 BSR MINI.DECK "~ Solder ng iron kit £3.90
200335 N1 B NGt A | 403 2o 200408 78| 14pn ASp 4-speed autochanger £6.00. Stand for 9 ey
THYRISTORS o 4 fans 23: 600V 2A 97p | 16 pin 17p BSR P128R and for above £1.13. P&4P 25p VAT 8
60v 1A 20p IN 814 Sp 7406 a0p P 3 speed single or auto PLEASE ADD VAT A
100V 14 30p wEe) £ 407 400 C MO SAPACITORS chassis £16.26 ELECTROSIL AND ser»ﬁFcT(;El\?DP&cPTon
2 4002 y
600V 1A 60p pooZg e I 10 By POTS PRESETS PLUGS & Garrard SP25 Mk. IV [Chassis} | STOCKISTS aUDIO ACCESSOAIES & BARGAIN
B1106 120p 4148  5p 1410 18p SOCKETS €17.20 PAKS. CALLERS WELCOME (MON -FRI) OR
TCs LINEAR ZENERS oomm 1 voLTAGE TLED (ke TIL 209) P&P 72p VAT 12%:% SEND STAMP FOR LISTS
709 (BPIN DiL ).40p~ B/NBS BZY HEGULAIORS Smait 0 125" - -
741 (8 PINDILR 33pw 9 103 125 Red 20p
M3go 129w 135 | 125 Green  27p rr e ec ron'cs
NE 555 60p» A 1.35 125 Yeiow  27p 5 - .
SN76013N  1.57p« 9 15V 1A 1.35 ’ o LRa;ge' 2 2
SN76023N 1.57px» 1 A 175p P
TBA 800 1.35ps /1A 175p | 200 Amber  27p S O o C
ZN 414 1.35pw 12p 15V 1A 175p. 202 Green 29p 3THE MINORIE ] L ND N E 3N 1BJ
VA YN ol 8 g »
ar v, i ) G oo TELEPHONE!: 01-488 3316/8
Flint House, High Street, Wallingford, Oxon, 0X10 ODE NEAREST TUBE ST. TIONS: ALDGATE & LIVERPOOL ST.
Tet. Wallingford (0491) 35529. Talex: 4SPWALFRD 849349 3 _ - Lyor ;
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ELECTRONICS
DEMA INTERNATIONAL

ELECTRONIC COMPONENTS DISTRIBUTOR
FOR INDUSTRY AND HOBBYIST

MONTHLY SPECIALS
‘ANNIVERSARY SALE” — WHILE THEY LAST
TTL LINEARS
7400 .09 7483 59 LM380 .69 LM709 19
7451 .09 74154 .89 LM5565 69 LtM741 19
7453 1 74165 89 LMB56 .69 LM3900 29

The design of this decoder

is being described in a

series of articles being published by ‘Wireless World’ (from

last November). All the components are available from
Catronics Ltd.

MEMDRIES

1101 256 - Bit Ram Mos 99 6262 2048 Bit Ram 395
1103 1024 - Bit Ram Mos. 1.45 1702A 2048 - Bit Prom. 9.95
5260 1024 - Bit Ram 1.45 5203 2048 - Bit U/Violet Proms. 8.95
5261 1024 - Bit Ram L/Power 145 2102 1024 - Bit Status Ram 275

Our kit contains all the printed circuit boards and components necessary to build the

complete decoder. The power supply and video switching circuitry are normally installed

within the television cabinet and the main decoding control and memory circuitry in a
separate cabinet positioned on top of the television

CALCULATOR CHIPS CLOCK CHIPS

CT5001 12 Digit 4 Func 49 or 3/1.00 | 6311 2B Pin BCD 6 Dig Mux 2.75
CT5002 Batt Dper 5001 59 or 3/1.25 | 5314 24 Pin 6 Dig Mux 3.25
CT5005 12 Dig 4 Func w/Mem. .69 or 3/1.50 1 7001 4 or 6 Digit Atarm 3.50

PRICES ARE AS FOLLOWS:
Set of 5 PCBs (incl. PSU & Video Switching) £16.00+ VAT = £18.00
Component Kit (incl. PCBs) £€96.02+ VAT = £104.10
Add-on Unit for Lower Case: PCB only £2.00+ VAT = £2.25
Component Kit {(incl. PCB) £12.65+VAT = £13.75
Cabinet £12.00+ VAT = £13.50

TTL 7400 SERIES

7400 £01 7440 £0m1 7485 £085 74155
7401 o1 7441 0.60 7486 0.24 74156
7402 0.1 7442 055 7488 250 74157
7403 on 7443 0.5% 7489 150 74158
7404 013 7444 060 7490 0.40 74160
7405 013 7445 0.75 7491 0.85 74162
7406 022 7446 0.85 7492 043 74163
7407 022 7447 075 7493 0.43 74164
7408 014 7448 065 7494 0.49 74165
7408 04 7450 0.12 7495 0.49 74166
7410 o 7451 013 7496 055 74170
7411 0.16 7453 0.13 74100 089 74175
7413 026 7454 0.14 74107 027 74180
7416 0.22 7460 011 74121 027 74181
7417 022 7470 0.24 74122 0.37 74182
7420 on 7472 o 74123 0.49 74192
7426 023 7473 025 74145 057 74193
7430 012 7474 0.25 74150 059 74194
7432 0.22 7475 037 74151 059 74195
7437 025 7476 026 74153 069 74198
7438 025 7483 069 74154 1.05 74199

SCHOTTKY

74500 24 74504 29 74520 29 74574
74502 29 74508 35 74522 29
74503 29 74510 29 174532 39
LOW POWER SCHOTTKY

74LS00 741820 74L890 1.35 74L8193 1.75
741502 741532 74L893 1.35 7418197 165
74L504 741540 741 595 2.50

74LS08 741542 1. 7415107 39

741810 741574 74LS164 1.80

CMOS 4000 SERIES
4000A £019 4014 £110 14028 £095 4071

READY BUILT AND TESTED £148.00+ VAT = £162.55
for Lower Case add — £15.00+ VAT = £16.40

Post & Packing. PCBs are post free but add £'1 for component kit andr50p for cabinet.
ALL COMPONENTS ALSO AVAILABLE SEPARATELY — SAE for price list

A wide range of other is also ilable, including SL60O0 series
i.c.s:
SL610C £1.90 SL611C £1.90 SL612C £1.90 SL613C £3.30
SL620C £2.90; SL621C £2.90 SL622C £710 SL623C £5.25
SL624C £2.80 SL630C £1.80 SL640C £3.20 SLe41C £3.20

KVG filters, AERIALS for Commercial. Mobile and Radio Amateur bands. IGNITION
interference Suppressuon Componenls plus of course, the famous Catronics
s and P lers, including
200 MHz DFM, 7 dlgn dnsplay mams or 12v supply Only £121 + 1 carriage +
T (8%)
Send SAE for current price list (stating requuremems) or 30p + large SAE (11p stamp)
for full catalogue

CATRONICS LTD. (Dept. 626)
39 Pound Street,

n
a ro n I‘ ;S Carshalton, Surrey
Tel: 01-669 6700
o

o9 4015 10 |4030 050 4072
019 4016 085 {2042 095 14073 :
0.90 4019 067 |a0a3 120 4075 WW—626 FOR FURTHER DETAILS
019 4020 115 4044 1.20 4078
130 4021 110 4049 048 4081
049 4023 019 4050 048 4082
049 4024 085 | 4066 075 4528 ;
019 4025 019 4068 023 {a585 q
0.39 4027 0.75 14069 023 !
LINEARS c
LM300 TO9  £045 Tog2 £1.25 | 739 ADIP £065
301 v DIP 029 A DiP 80 741 v DiP 022
302 1098 0.45 ADIP 105 |747 ADIP 034
304 10100 050 VDIP 051 748 vDIP 027 16 CHERRY LANE TELEPHONE
308 1099 060 ADIP 055  [5556 (1456) VDIP 065
v DIP 038 VvV Dip 045 5558 (14581 v DIP 065 BRISTOI. le 3 NG 0272'42] I 96
T099 0.45 BDIP 075 [ULN2111  ADiP 085
ADIP 059 BDiP 255 LM3900 ADIP 035 OFFICIAL ORDERS WELCOMED-GOVT /EDUCATIONAL DEPTS.. ETC
TO99 079 BDIP 2855  |75450 VDIP 045
TO3 145 B DiP 255 75451 Vv DIP 045
T pkg 065 A DIP 1.25 75452 VDIP 045 TRIACS
v DiP 090 VDIP  1.20 75453 VDIP 045 1.6 AMP PLASTIC @ 6 AMP ISOLATED TAB 10 AMP |SOLATED TAB
TO 3NEG VDIP 125  |75454 vDIP 045 NASOTE1W 100V .29 NASOBSTW 100V .62 NAS1001W 100V .73
52.12.15 126 v DIP 28 75491 Apkg 065 NAS0161x 100V .28 NASOBS1X 100V .61 NAS1001X 100V .72
ADiP 1.07 ADP 022 75492 Apkg 075 NASO162wW 200V .30 NASO0652W 200V .66 NAS1002W 200V 78
aDIP 1.49 |710 ADIP 025  |ICLBO038 Funct Gen 195 NASOtE2X 200V .29 NASO662X 200V .65 NAS1002X 200V .76
340k TO3 210 |7|| ADIP 030 Vaolt Contr Oscillator, Sine, Sq NASO164w 400V .40 NASQ654W 400V .72 NAS1004W 400V 1.09
12V 1 AMP 723 ADiP 038 8864 22 Pin pkg 1.45 NASQ164X 400V .38 NAS0O654X 400V .70 NAS1004X 400V 1.04
om A 14 AED 65 CRmim GO NASO166W 60OV »53 NASOBS6W 600V .88 NAS1006W 600V 1.36
V - M Dip 14L Dip 8 - 16L DI in Header n Header NASO166X 600V 4 NASO656X 600V 78 NAS 006X 600V 1.34
Da(a sheets suppl.ed on IEQue‘sl Aad 20 ea. excepted as noted
— ——— 3.5 AMP CLIPPED TAB 8.5 AMP ISOLATED TAB 15 AMP ISOLATED TAB
MEMOR IES w/DATA sogl‘“c"é‘,‘lf“s & CLOCKS w/DATA NASD3SIW 100V .53 NASOBSIW 100V 69 NASIS0IW 100V 1.05
1101 256 Bit Ram Mos £ 179 o e & NASD351X 100V .52 NASO851X 100V 68 NAS1S01X 100V .95
1103 1024 Bit Ram Mos 225 oo o L8 i NAS0352w 200V .58 NASO852W 200V .78 NAS1502w 200V 1.04
7489 (8225) 64 Bit Ram TTL 150 2 G e NASO352X 200V .56 NASO852X 200V .76 NAS1502X 200V 1.02
8223 Programmatle ROM 250 G008 GEELED EB NASO354w 400V .68 NASOBS4W 400V .88 NAS1504W 400V  1.51
5260 1024 Bit Ram Low Power 195 Ty E=hEo 285 NASO354X 400V .67 NASOBS4X 400V 85 NAS1504X 400V 148
5313 Clock Chip 295 NASO356w 600V .86 NASO8S6W 600V 1.10 NAS1506wW 600V 1.89
- | 5314 Clock Chip 3.45 NASO356X 600V .84 NASOB56X 600V  1.06 NAS1506X 600V 1.84
5316  Ciuck Chip 395
LEDS Data oy for any of spove 050 Devices with internal trigger have "W’ suffix, 'X'* denotas standard Triac.
MV 5020 Jumbo Red or Ctear £ 0.15 Refundable Aganst Purchase
MAN t Red 7Seg 270" 1.30 [T R ANSISTORS THYRISTORS
Mo g‘gf:ﬁ’gw”;w , 17’: 2N 22194 TOS £037|2n4124 ) 1:6 AMP TO 5 @ 4 AMP ISOLATED TAB 6 AMP ISOLATED TAB
IN2222  TOI18 0.15[2N 4126 ) NASO06P 50V .25 NAS106P SOV .26 AS206P sov .37
MAN 6 6 Sold Seg. 250 |59 2356 TO18 010 2N 4401 NAS006Q 100V 28 NAS106Q 100V .30 AS2060 w0V 42
9 Digit Array Fairchiid 37 2N 29054 TOS 0.38| 2N 5225 NASQOBR 200v 31 NAS106R 200V .36 NAS206R 200V .60
with clear magnitying lens 295 |,y 3227 TOI18  0.32] 2N 5226 NAS006S 400V .40 NAS106S 400V 57 NAS2065 a00v .77
NASO06T 600V .52 NAS 1067 600V .90
MIN
| ?;COUN:S £10 ORDER All [tems New Branded 8 AMP ISOLATED TAB 16 AMP TO 48
e e Guaranteed By DEMA ELECTRONICS NAS306P s50v 41 16A 50V .55
[ 15% on orders over £ £25 NAS306Q 100v .47 16A 100v .59
NAS306R 200V .59 16A 28&\; 65
AS306S 400V .85 16A 4 78
TERMS: PRICES LISTED ARE BRITISH POUNDS & PENCE. N 16A 600V 1.08
SEND CHEQUE WITH ORDER. ACCESS CARD, INTEGRATED CIRCUITS
BANKAMERICARD, BARCLAY CARD ACCEPTED. . - ®r8AB00 o0 ®00 . -
P TAA550 101 54 4 TR
(Card # and expiration date requested). TERMS TAA263 e o @T5AB10AS NGs euai son 3
555 Dl .40 ®7Na14 7018 1.10 7 14 DI .50
OFFERED TO SCHOOLS & INSTITUTIONS. o 8B oo 723 14 D0 .67
POSTAL AND HANDLING CHARGES
SHIPMENT VIA AIR MAIL CLOCK CHIPS
under 4.99 add .45 £ 10 and over €17001 4.:3 11\: 5 1232‘(4 16 Pin
W i
5.00-9.99 add .35 No Charge 15 Data
DEMA ELECTRONICS INTERNATIONAL 707 16D 3¢ Comran gends Doy o
\ 764 LED 3" Common Camod%Dlsplav 1.00
747 6" C: Angd ; 1
P.O. Box 407 San Ramon, Ca. 94583 USA B9 (i G LRy 68
@ Please add 257, VAT Remainder 8 P&P 20p
Cable DEMAE Li NTL Phone in your Access or Barclaycara order Catalogue 20p Callers wugome

WWW.americanradiohistorv.com
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THE €W WORLD OF AUDIO

1976 INTERNATIONAL AUDIO FESTIVAL & FAIR OLYMPIA LONDON
13th — 19th September (inclusive)

There is awhole new deal for exhibitors at the
1976 Audio Festival & Fair. Anew deal designed to ensure
that participation spells success in every way.
The formula has been created by a new management
team comprising pecple with a real understanding
of Hi-Fiand people possessing deep experience and

~—

expertise IN staging g ~__major exhibitions.
4
N

Plans - . y
for the new —earlier dates Lt el

1976 The backing of
. new —extended trade )
Audio only period all the key

Fair IPC Businzass
new —floorplans Press
publications

include:—

new — coststructure

new —Biggestever
all-media
promotion

IT'S SOUND SENSE FOR YOUR COMPANY TO BE THERE

Complete and post the coupon below for more details

Please send me a brochure with details forintending exhibitors at the 1976 Audio Festival & Fair.

Name Company

Address lelephone number

Complete and postto:  Audio Festival & Fair, lliffe Promotions Ltd.,
Dorset House, Stamford Street, London SE19LU.
Tel:01-261 8000

winw=-akRericanradiohistery-ecom

95


www.americanradiohistory.com

96

with
the

JAMES SCOTT
IﬂDU@/T RIFL

14e

lr}gg}g’rﬁal

)

The James Scott range of Microwave equipment
now 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

Some Suggested Applications for these Units
Levei controllers: Proximity alarms; Smail object
counters; Process control systems; Positioning
systems, Door opening systems: Safety barriers:
Presence/detectors; Train control systems; Vibration
sensing systems; Intruder alarms; Road vehicle
systems

If any of the above are your problems or if you have
a particular probiem for which we could adapt a
system please write or telephone for further
information and technical literature to

JAMES

SCOTT

(Electronic Engineering)Ltd

CARNTYNE INDUSTRIAL ESTATE
GLASGOW G32 6AB

Tel:041-778 4206

WW—045 FOR FURTHER DETAILS

Get to the Point 4
Quickly

with ANTEX
Model X25

a ‘{3&- i ~
Point 1 I/
Near-perfect insulation. }; ,‘ *_&,,
Breakdown voltage 1500 A.C. —3
' Leakage current 3.5 UA. “-- =~

'Point 2

| Top-efficiency in heat transfer.
Element slides inside the

| soldering bit.
25 watts but equivalent in
heat capacity to 60 watts.

Point 3

' High grade phenolic
handle {own mouiding!)
Stainless steel shaft.
f — 3 core 0.4mm,

' Flexible lead.

Point4

| fron-coated bits that do
' not stick to the shaft but
i

slide on and off easily.
3 tip sizes 2.4, 3.2
| and 4.7mm.

Point5

Price with standard
{(3.2mm.) bit

£3.20 (P+P 0.22) each
Spare elements £1.52

each
Spare bits £0.50 each

Point 6

A well balanced
tool —
length 22¢cm.

weight 50gr.

¥ "'—"\

STAND ST.3

Prices include VAT
Postage + Packing
extra as shown

in brackets.

|‘
|
|3 Please send the following:

]DANTEX colour catalogue.
| enclose cheque/P.Q./Cash

Replaceable sponges,
space for spare bits.

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

wWWwW.americanradiohistorv.com

High grade insulation material,
chromium plated steel spring.
Suitable for all our models.

Complete £1.37 (P+P 0.24)

e 1976

from eiectrical, radio or car accessory
shops or from Antex Ltd., Freepost
{no stamp required) Piymouth.

PL1 1BR Telephone 0752 67377/8. '
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15—240 Watts!

The HYS s @ mono hybod amphtier deally suned for all applications All common input functions
mag Cartndge tuner »1c) are catered for internally the desued function 1s achieved either by a

nulti-way switch or direct connection to the appropriate pins The internal volumé and tone cucuts

merely require connecting 1o external potentiomaters (not included) The HY5 1s compatible with all
P I‘r L P power amplihers and power supphes To ease construction and mounting a P C connector 15
reamp I Ier supplhed with each pre-amphfier

FEATURES: Complete pre-amplifier in singte pack Mot tunction equalization Low no:se Low
distoruon High overload Two simply combined tor stereo

APPLICATIONS: HiFi - Mixers -~ Disco - Guitar and Qrgan - Public address
SPECIFICATIONS:

INPUTS  Magnetic Pick-up 3mV  Ceramic Pick-up 30mV  Tuner 100mV  Microphone 10mV
Auxiiary 3-100mV input impedance 4 7ki) at 1kHz

QUTPUTS Tape 100mV Main output 500mv B M'S > <&
ACTIVE TONE CONTROLS Trebie - 12dB at 10kHz. Bass - at 100Hz l, £e
DISTORTION O 1 at 1kHz Signat Noise Rato 68d8 g

OVERLOAD 38dB on Magnetic Pick up SUPPLY VOLTAGE - 16 50

Prica £4.75 + 59p VAT P&P frae.

The HY30 is an exoiting New kit from | L P 1 features a virtually indestructible t C with short circuit
H Y and therma! protection The kit consists of 1 C heatsink P C board 4 resistors 6 capacitor

mounting kit 1ogether v.ath easy (o follow construction and operating nstructions This ampliher 1s

ileally suited 10 the beginner in audio who wishes 10 use the most up-10-daie technology available -
15 Watts into 8()  FEATURES: Compete ki - Low Distorton — Snort Open and Thermal Protection - Easy 1o Buld Ava | Ia ble
S APPLICATIONS: tipdating audio equipment Guitar pracuce amphher Test amphfier auch
oscillator

SPECIFICATIONS ’
OUTPUT POWER 15W R M S into B DISTORTION 01 a1 15W J une 7 6
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz 16kHz -3dB

SUPPLY VOLTAGE - 18V
Price £4.75 + 59p VAT P&P free.

The HY50 leads | L P s total integration approach to power ampiifier design The ampliher features an

H Y5 0 imegral heatsink together with the simplicity of no external components During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Fidelity moduies in the World

25 W tt i"to BQ FEATURES: Low Distoruon - Integral Heatsink - Only five connections - 7 Amp output transistors
a S No external components

APPLICATIONS: Medium Power Hi-Fi systems Low power disc suitar amphfier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

CUTPUT POWER 25W RMS into 8!! LOAD IMPEDANCE 4 16¢ DISTORTION D04« at 25W at
TkHz

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

SUPPLY VOLTAGE * 25V SI1ZE 105 50 25mm

Price £6.20 + 77p VAT P&P free.

The HY120 is the baby of 1 L P s new high power range designed to meel the most exacting
1 requirements including load Jine and thermal protection this amplhifier sets a new standard 1n modular

design

FEATURES: Very iow distoruon Integral heatsink Load line protection Thermat protectiom

w aQ 8 Five connections No external componeénts
60 atts into Q APPLICATIONS: Hi-Fr — High quality disco  Public address — Monitor ampifier -~ Gunar and

organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV

OUTPUT POWER 60W RMS into B!! LOAD IMPEDANCE 4-16'! DISTORTION 004" a1 60W at

TkHz

SIGNAL NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz 15kHs -3dB SUPPLY VOLTAGE
35v

SIZE 114 50 85mm
Price £14.40 + £1.16 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
Y rugged conditions such as disco or group while snil retaining true Hi-Fi performance
FEZ. TURES: Thermal shutdown Very low distortion Load line protection - integral heatsink

No external components

I 20 watts il]tﬂ BQ 2;&:%:2%%?\4;' Fi Disco - Momitor Power siave Industaal Public Address

INPUT SENSITIVITY 500mV

OUTPUT POWER 120w RMS into 82 LOAD IMPEDANCE 1.16% DISTORTION O 05 at 100w at
TkHz

SIGNAL NOISE RATIO 96 d8 FREQUENCY RESPONSE 10Hz-45kH; 3d8 SUPPLY VOLTAGE
S48V

SIZE 114 100 85mm
Price £21.20 + £1.70 VAT P&P frea.

The HY400 s | L P s Big Daddy of the range producing 240W into 4{)' It has been designed for
high power disco or public address applications H the amplifier 1s to be used at continuous h«gh power
levels a coohing fan s recommended The amptifier includes all the qualites of the rest of the family to

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

240 WauS il]tﬂ 4Q f::;;i:f:: Thermal shutdown Very low distortion Load line protection No external

APPLICATIONS: Pubiic address — Disco - Power slave Industnial

SPECIFICATIONS

OUTPUT POWER 240W RMS into 4¢) LOAD IMPEDANCE 4.16.) DISTORTION O 1 at 240w at
TkHz

SIGNAL NOISE RATIO 94dB FREQUENCY RESFONSE 10Hz45kHz 3dB SUPPLY VOLTAGE
45v

INPUT SENSITIVITY 500mV SIZE 114x100x85mm

Price £29.25 + £2.34 VAT P&P free.

PUWER PSU3RE surtabie for 1wo HY30 5 £4.78 plus 53p VAT P P free
PSULO sunabie for two HY50 s £6 20 pius 77p VAT PP tiee
PSU 70 sunable for two HY120 5 £12.50 plust 1 00 VAT P P liee
SUPPLI Es PSU90 sunable tor one HY200 €11.60 plust 0 92 VAT P P 1
PS80 sunable tor iwa HY200 s o7 one HY400 £21.00 plus: 1 68 VAT P P tree

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

|.L.P. Electronics Ltd Please Supply. - S

Total Purchase Price_ o -
Crossland House | Enclose Cheque 3 Postal Orders 3 Money Order [J

Nackington, Canterbury Please debit my Access account O Barclaycard account O

Kent CT4 7AD Account number o - -
N & Add —

Tel (0227) 63218 ame ress

Signature __

WW-—054 FOR FURTHER DETAILS
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rain Singapore Thailand Iceland Brazil Sweden Germany Iran Jamaica St. Kitts Tunisia

MBIENTACUUSHCS |

In Hi-Fy News there was pubhished by Mr Linsley-Hood a series of four
articles (November. 1972-February. 1973) and a subsequent follow-up
article (Apnl. 1974) on a design for an amphfier of exceptional
performance which has as its principal feature an ability to supply from a
direct coupled fully protected output stage. power in excess of 75 watts
whilst maintaining distortion at less than 0 01% even al very low power
levels The power amplifier is complemented by a pre-amplifier based on a
discrete component operational amphfier referred to as the Limiac which is
employed in the two most cntical points of the system namely the
equalization stage and tone control stage, positions where most
conventional designs run out of gain at the extremes of the frequency
spectrum  Unusuat features of the design are the variable transition
frequencies of the tone controls and the variable slope of the scratch filter.
There is a choice of four inputs. two equalized and two hinear. each having
independently adjustable signal level The attractive shmhne urut pictured
has been made practical by highly compact PCBs and a specially designed

2"

POWERTRAN oo
ELECTRONICS

HI-FI NEWS 75W/CHANNEL AMPLIFIER

%

By J L. Linsley Hood

Pack Price  Pack . Price Toroidal transtormer
1. Fibreglass printed-circuit beard for power amp£0.85  11. F.breglass printed-circuit beard for power
2. Set of resistars. capacitors. pre-sels for power supply. .o £0.65
Elboononooanna0an00a00000000000 €1.70 12 Set of resislors. capacilors. secondary fuses.
Set of semiconductors for pawer amp. .. . .. £6.50 semi-conductors tor power supply. ... . ... £3.50
Pair of 2 drilled. linned heal sinks . ... ... £0.80 13, Set of miscellaneous parts including DIN skis. mains TEAK CAS E WITH FULL K ITS

Fibreglass printed-circuit board for pre-amp. £1.30
Set of low naise resislors. capacitors. pre-sets for
pre-a £2.70

input ski. fuse holder. inter-connecting cable. cantral N
[ZlB cooose00000ac00a00000000 000 £4.25
14. Set of metalwork parts including silk screen printed
. Setof iow noise. high gain semiconductars for pre-amp fascia panel and ali brackets. fixing parts. efc. £6.30 KIT PRICE o NLY ™
0

£2.40 15, Handbook £0.3

(ajenf el

-~

8. Sel of potentiometers (inciuding mains switch) £2.05  i6. Teak cabinet 18.3" x 12.7* x 3.0 . ... ... £9.85
9. Set of 4 push-button swilches, rotary mode
SWIER. . . ..o £3.70 2 each of packs 1-7 inclusive are requirsd for complete

. Toraidal Iransformer complete with magnetic
screen/housing primary: 0 117-234 v: secondaries:
BOPVBOBY. T £9.15

slereo system. Total cost of individually purchased
packs £72.25

WIRELESS WORLD FM TUNER

Designed in response to demand for a tuner to complement the world-wide
acclaimed Linsley Hood 75W Amphfier. this kit provides the perfect match
The Wireless World published onginal circuit has been developed further for
inclusion into this outstanding shmhne unit and features a pre-aligned front
end module, excellent a m rejection and temperature compensated varicap
tuning. which may be controlled either continuously or by push button
pre-selection Frequencies are indicated by a frequency meter and shding LED
indicators attached to each channel selector pre-set The PLL stereo decoder
incorporates active filters for  birdy suppression and power 1s supplhed via a
toroidal transformer and integrated regulator For long term stability metal
oxide resistors are used throughout

STOP PRESS!

fack

. Fibreglass printed board lor front end # strip.
demodulator. AFC and mute circuits £2.15
Sel of metal oxide resistors. thermistor. capacitors. 10. Frequency meter. meter drive compenents. fibregiass
cermet preset for mounting on pack 1 £4.80 printed circuit board 8
Se! of transistors. diodes. LED, integrated circuits for 11. Toroidal transformer with electrosiatic screen.
mountingonpack 1.................. £6.25 Primary: 0—117y—234V £4.45

Price
9. Function switch. 10 turm tuning polentiometer. knobs

~

L4

LINS LEY_HOO D CAS SETTE DECK 4. Pre-aligned front end module. coil assembly. three  12. Set of capacitors. rectifiers. vollage regutator for
section ceramic filter . ............... £8.80 powersupply .. ................... £2.95

. 5. Fibreglass printed circuit board for sterea decoder  13. Set of miscellaneous parts. including sockets. fuse
Goldring-Lenco mechanism, as specified £19.10 B £1.10 holder. fuses. inter-connecting wire. elc. .. £1.50

Set of metal oxide resistors. capacitors. cermet preset 14. Set of metal work parts including sitk screen printed

ire Hungary Muscat & Oman Norway United States Guernsey South West Africa Turkey Ghana Zambia Yugos/a'/

Wireless World Amplifier Designs

Full kits are.not available for these projects but component packs and PCBs are stocked for
the highly regarded Bailey and 20W class AB Linsley Hood designs. together with an
efficient regulated power supply of our own design Suitable for driving these amplifiers 1s
the Bailey Burrows pre-amplifier and our circuit board for the stereo version of 1t features &
inputs scratch and rumble filters and wide range tone controts which may be either rotary of
shder operating

For those intending 1o get the best out of their speakers we also offer an active filter system
described by D C Read which splits the output of each channel trom the pre-amplifier into
three channels each of which 1s fed to the appropriate speaker by its own power amplifier
The Read/Texas 20W or any of our other kus are suitabte for these For tape systems a set
of three PCBs have been prepared for the integrated circuit based high performance stereo
Stuart design Details of component packs are in our free hist

30w Bailey Amplifier

Set &I.cwp\mmh for channel selector switch. medule
including libreglass printed circuit board. push-button

15. Construction
16. Teak cabinet 18.3" x 12.7 x 3.1*

_ Please for details for decoder .. ...... S e £2.60 facia panel. acrylic silk screen prinfed tuning
PCB, Components se send 7. Set of transistors LED. integrated circuit for dac;dnr indicator panel insert. Internal screen. lixing pars.
.. £3.45 efc.

notes (free with complete kit) . .

switches. knobs. LEDs. preset adjusters. etc. £8.30
One each of packs 1-16 inclusive are required for complete
sterea FM tuner. Total cost ol individually purchased
packs £76.85

F R E E TEAK CASE WITH FULL KITS

ameson, £00. 7D

BAIL Pk 1 F/Glass PCB £1.00
BAIL Pk 2 Resistors. Capacitors Potentiometer set £2.35 PRICE STABILITY!
BAIL Pk 3 Semiconductor set £4.70
20W Linsley Hood Class AB Order with confidence' Irrespective of any price changes we will honour all
LHAB Pk 1 F/Glass PCB £1.05 prices 1n this advertisement for two months from issue date provided that this
LHAB Pk ;?i Resistor. Capacitor Potentiometer set :ggg advertisement 1s quoted with your order E&OE VAT rate changes excluded
:;‘HAEI;::d Pza::cg:(;\;fy‘or Sel : Al components are brand new first grade full specification devices All resistors
6(6)?/5 Pk 1 F/Glass PC8 £0.85 {except where stated) are low noise carbon him types All printed circuit boards
L 60VS Pk 2 Resistor. Capacitor set £1.95 are fibre-glass, dnlled. roller tinned and supplied with cwrcuit diagrams and
17 60VS Pk 3 Semiconductor set Eg;g construction layouts
60VS Pk 6A Toroidal transformer (for use with Bailey) g U K. Orders. Subject to 12%:%" arna f MAIL
E 60VS Pk 6B Toroidal transformer {for use with 20W LH) £7.25 ORDER ONLYU("oerca\ Curren!z r;tesl;‘l::i\haanrg:d)fm VAT. Carnage free AlL
& gaa'::l g:r{on\;sG?;;echBre-Amp £2.35 Secuncor Delivery For this optional service (Manland only) add £2 50 VAT
Q BBPA Pk 2 Resistor. capacitor semiconductor set £6.10 inc per kit
BBPA Pk 3R Rotary Potentiometer set £2.40 Overseas Orders No VAT Postage charged at actual cost plus 50p packing and
] BBPA Pk 35 Slider Potentiometer set with knobs £2.70 handling
o
g) DEPT. WWO06
n Further details of above and additional ' OWER I RAN ELEC I RONICS
acks given in our FREE LIST '
2, P 9 PORTWAY INDUSTRIAL ESTATE
g
o ANDOVER, HANTS SP10 3NN

"ang Portugal Mozambique Belgium Sumatra

MoAna o oricanrodiabhictan, ~am
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AUDIO KIT SUPPLIERS TO THE WORLD

\ T20+20 and our newT30+30
20W, 30w AMPLIFIERS

P~ A Designed by Texas engineers and described in Practical Wireless the Texan was an immediate success
;"- & . Now developed further in our laboratories t0 include a Toroidal transformer and additional

improvements, the shmhne T20 + 20 delivers 20W per channel of true Hi-F1 at exceptionally low cost
The design 1s based on a single F/Glass PCB and features all the normal facihties found on quality
amphhers, including scratch and rumble filters. adaptable input selector and head phones socket Ina
follow up article in Practical Wireless further modifications were suggested and these have been
incorporated into the T30 + 30 These include RF interference filters and a tape monitor facility
Power output of this new model 1s 30W per channel

R

Pack T20 T30 Pack T20 T30
2 Sn gy UUTE AN e e M 495 60 F R E E TEAK CASE WITH FULL KITS
3. Set of power supply capacilors . ... ... .. K 4 9. Fibreglass PCB ... ... .... . 250 2.90

4. Set of misceilaneous parts . . ...
5. Set of slide. mains. P.8. switches

10. Set of metaiwork. fixing parts
11. Set of cables. mains lead . .. ..

6. Set of pots. selector switch. ... .. ... ... . it 12. Handbaak (free with complete kit)

o td d .. 420 480 T20+20
o B . .. 040 040
7. Set of semiconduclors. ICs. skis. ... ... .. 1.25 175 13 Teak cabinet 15.4” x6.7" x 2.8 .. .. gglsl gg?) ' KIT PR 'CE on 'Y £2 8 - 2 5

T30+30
KIT PRICE only £32-95

2 NEW TUNERS!
WW SEMT II

Following the success of our Wireless World FM Tuner kit we are now

pleased to introduce our new cost reduced model designed to

complement the T20 and T30 amplfiers The frequency rnelegr of the K'T PR'CE
more advanced model has been omitted and the mechanics simplified
however the circuitry 1s identical and this new kit offers most exceptional
value tor money Facilites included are switchable afc. adjustable.

swilchable muting channel selection by shder or readily adjustable pre-set

push-button controls and LED tuning indication Individual pack prices in L]

our free list

POWERTRAN SFMT

This easy to construct tuner using our own circutt design includes a
pre-aligned tront end module PLL steieo decoder adjustable, switchable

muting switchable afc and push-button channel selection As with all our
full kits, ail components down to the last nut and bolt are suppled
together with full constructional details =

CONVERT NOW TO QUADRAPHONICS!

With 100s of utles now available no longer i1s there any problem

over suttable software No problems with hardware either Qur

new unit the SGM 1-30 simply plugs into the tape monitor socket

of your existing amphfier and drives two additional speakers at

30W per channel A full complement of controls including

volume bass. treble and balance are provided as are
comprehensive switching facilities enabling the unit to be used

for either front or rear channels. by-passing the decoder for -
stereo-only use and exchanging left and nght channels The S0

matrix decoder s based upon a single integrated circuit and was ‘
designed by CBS whilst the power and tone cOntrol sectiOns are

identical to those used in our T30 + 30 amplifier which the @
SQM 1 = 30 K T P R I CE £3 7 1 5 SQaM1-30 matches perfectly Kit price includes CBS licence fee
| -

Special offer to T20 + 20 and Texan owners! S
Owners of T20 + 20 and Texan afmplifiers. which have no tape ‘\s“
monitor outlet. purchasing an SGM1-30 will be supplied. on =
request, a free conversion kit to it a tape monitonng facility to N0 1% e trade mack al Chx im

the existing amptfier This makes simple the connection to the

highly adaptable SGM 1-30 quadraphonic decoder /rear channel

amplifier

as used in ousrfxégoo:\‘nglﬁ;rgrdfo equipment. SQ QUADRAPHON Ic DECO DE RS

2N699 £0.20 BC212K £0.12 MPSAB5 £0.35 ¥ z-:u "v\\
2N1613 €0 20 BC182L £0.10 MPSAG6 £0.40 i s
IN171Y £0.25 BC184L €0.11 MPSUOY £0.60 R:E]s L
2IN2926G £0.10 BC217L €0.12 MPSU55 £0.70
2N3055 €0.45 BC214L £0.14 SBA750A £2.50
2N3442 £1.20 BCY72 £0.13 ' SL301 £1.30
283711 £0.09 BD529 £0.85 SL3045 £1.50
2N3904 £0.17 BDY30 £0.85 SN72741P £0.40
2N3906 £0.20 BDYS6 £1.60 SN72748P £0.40 Q
2N4062 €0.11 BF257 £0.40 T1L209 £0.30 oV]
2N4302 £0.60  BFJ59 £0.47  Tip29A £0.50 [o R
2N5087 £0.42 BFR39 £0.25 TIP30A £0.60
2N5210 £0.54 BFR79 £0.25 TIP29C £0.71 g
2N5457 £0.45 BFY51 £0.20
2N5459 £0.45 BFY52 £0.20 ;:[;}?ﬁ ég;;g Feed 2 channels (200-1000mV as obtainable trom most pre-amphtiers or ampiifier
IN5461 £0.50 Ca3046 £0.70 TIP424 £0.90 tape monitor outlets} into any one of our 3 decoders and take 4 channels out with no overall signal level o))
2N5830 £0.35 LP1186 £5.50 TiIP418 £0.82 reduction On the logic enhanced decoders Volume. Front-Back LF-RF balance LB-RB balance and Dimension Q_,
jggg; ég :(5) mg:g;? ﬁgg I':;]zf £0.98 controls can all be implemented by simple single gang potentiometers ~<
B0 £0.10 MFCA010 £0.95 INO1E Eg'g; These state-of-the-art circuits used under licence from CBS are offered in kits of superior quality with close tolerance Q)
BC108 £0.10 MJI4B1 €1.20 15920 £0.10 capacitors metal oxide resistors and fibre-glass PCBs designed tor edge connector inseruon All kit prices include
BC109 £0.10 MJyagy £1.30 5805 £1.20 CBS licence fee >
BC109C £0.12 MIES2! £0.60 M1 Basic matnix decoder with fixed 10-40 btend All components. PCB £5.90 c
gg;;g 28:: m;gﬁ?g gg:: ma FILTERS s L1 Full logic controlled decoder with ‘wave matching and " front back logic  for enhanced channel separation All a
BC182 €010 MPSAla f035  SiG107MA  £9.50 componenisIRCE Y - EN720 =
BC21/ £0.12 MPSASS £0.25 L2A More advanced full logic decoder with varnable blend extended frequency response. increased front back 3.
BC182K £0.10 separation All components, PCB . . . £24.60 Q
Ex PO RT N 0 P R 0 B L E M Qur Export Department will be pleased to advise on postal costs to any country in ke

' the world. Some of the countries to which we sent kits in 1975 are shown o

sutrounding this advertisement. [e)

/g

Kenya France St. Martin, Java New Zealand Borneo South Africa Denmark Nigeria Anguilla 5

\
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B-P-P Packs

Originated in 1959 by the Company’s managing
director, his were the first semi-conductor and
component packs to be marketed in this country. and
indeed., the company's name grew out of '‘British
Industrial Pre-Packed Components'’. Today, Bi-Pre-Pak
continues to occupy a position of pre-eminence in the
supply of packs as well as a vastly extended range of
products detailed in our latest 24-page A.4 size free
catalogue. Send 10p stamped lerge addressed
envelope for your copy by return.

IT'S ALL IN OUR FREE CATALOGUE

omponent Packs

CP1 150 Capacitors mixed bag of paper. Siver mica electrolytics
etc Approx guantty, counted by weight 60p
CPZ 200 Resistors. mixed bag of different types. values. wattages
etc Approx Quantity. counted by weight 60
cP3 40 Wirewound resistors. mixed types. values and wattages

60p°

Ccr4 12 Potentiometers. pre-sets. w/wound. carbon. eic Mixed
types and values 60p

‘CPS 5 Earphones. single low impedance for transistor radios
cassettes, elc Less plugs. for suntable plugs see PAKs CP9

and CP10 60p

CcP6 60 T0-5 mounting pads. fits between transistor and board. for
that pro finish 60p

CP8 500 Cable ciips for G P O 4’ dia cable Nylon with hardened
steel pin {probably tungstan) per sealed box of 500 60p°

cP9 & 3 5mm plugs. minature jack. to hit earphones in PAK (slgg_
cP10 5 2 5mm sub Mimiature jack plugs..to fit earphones in PAK_
cPi1 6 Sc‘:ewduvers 1 x mains neon tester. 5 x grub sCrewdnzegvs_
CP12 10 Reed relay nserts. 1"’ long %4* dia. These w||lopera|e|rofn

an external or col Fe
CP13

CP13 10 Magnets of vanous sizes for aperating reed Swilche@s on
PAK CP12 tdeal for burglar alarms on .doors and

windows. etc Op

magnet

magnets see PAK
60,

CP14 40 Porentiometers. presets. wirewounds. carbons, dual gangs
with and without switches, eic Mixed values and
wattages £1.20

CP15 12 Standard crocodile chps. screw fixing. good quality 60p”

CP16 5 PC boards each containng a BF180 UHF amplitier
transistor A good basis for building a T V aenal pre-amp
as varous parts inC 60p

cm7 5 Electrolytic Capacitors, various values and voltages, many
useful types, from TV ta transistor radio and Hi-Fi

cP1s Light activated SCR 50 volts 1 6 amps type L9F Ready

mounted on PC board with gate resisior and leads fitted
Full data and circun diagrams for 14 projects ncludes
slave photo flash unst, burglar alarm. etc

CP19 3 Micro swiches 1 pole change over. standard model 1 o

CP20 10 Relays ossoried types. ExGF O and others mixed

voltages
CP21 200 Square inches of copper laminate P C board. in approx 8
peces . 80’9
CcP22 3 Fibreglass plain printed circurt boards. approx 2 x ;(4)
P
ce23 4 Swaches miniature push to make. single pole 60p

Bargains in Semi-Conductors,components, modules &.equipment.

semi-Conductors

@ TESTED AND GUARANTEED PACKS

TP4 3

SN7490 integrated circuits. 14 pin dual in line TTL type
Decade counter Get one FREE, these are 60p each in
singles £1.20p°

ALL THE FOLLOWING ARE AT 60p EACH PACK

TP9" 5 SN7400 integrated circuits,

TP10 2
P11 10

14 pin dual in line TTL type
Quad 2-nput NANO gate Get one FREE. these are 15p
each

Light dependant resisitors. 400 ohms light,
dark. %' dia

Transistors XB102 and  XBT12 equivalent to AC126
AC156. OC81/2. 0C72 etc

1 megohm

black

siicon  plastic

TP12° 4 BY127 Siicon rectifiers 1000 piv t amp Plastic TV
rectifier
TP13" 5 OCP71 Light sensitive transistors
TP14 20 OC71 germanium PNP audio pre amp transisior
glass type
TP1S 20 OCB1 Germanwm PNP audio Outpul transistor. white glass
type
TP16 20 OC200/1/2/3 transistors. PNP siicon TO-5. unmarked
TP17 20 1 watt zener diodes mixed voliages 6.8 10 43 volts
TP18 20 2N3707/8/9/10 transistors, NPN
unmarked
TP19 100 Diodes. mixture of germanium. gotd bonded. sdicon. erc. a
useful setection of many types. marked and unmarked
TP20 10 Mullard OC45 transistors, ). F amp. PNP germanium

TP23 20 BFYSO/1

2. 2NB96/7. 2N1613. et NPN silicon 10-5
uncoded COMPLEMENTARY TO PAK TP24

simcon  TO-5 uncoded
NPN silicon pianar transistors, TO-18 similac 1o BC108

PNP silicon planar transistors, TO-18 similar 10 BC178

TP24 20 BFYB4.2N2904/5 etc.. PNP
COMPLEMENTARY to PAK TP23
TP30 20
etc , uncoded
P31 20
etc . uncoded
P32 20

2N2926 silicon plasuc transisiors. uncoded and ungraded
tor colours

@® UNTESTED PACKS — 60p each
Specially for keen bargain hunters

urt1 50
ur2 150
urs 40

uTe 25
utrg 40

ut10 15
uTi3 15

PNP germamum transistors. AF and RF Very good yield
Germanium diodes miniature glass type

Zener diodes, 250 mW OAZ240 range average 50
good

Zener diodes. 1-1%; watt top hat type. mixed voltages.
NPN silicon planar transistors. of the 2N3707-11 range
low noise amp

Power transistors, PNP germanium and NPN silicon
mostly TO-3 but some plastic and some marked
Integrated circuits. @xpenmenters pak. dual in line. 70-5
TTL DTL, marked and unmarked. some definitely good
but old types

FOR FULL RANGES — SEE CATALOGUE

@ Singles
BRIDGE RECTIFIERS Plastic encapsulated

PV 50v 100v A00v
1 amys 25p° 35p° 45p
2 amp 35p° 45p” 55p"
4 amp 45p 50p° 80p°
6 amp 90p"

50p° 60p°
BY164 equv SKB2,02 400v 1.5 amp 45p’

FETs UNIJUNCTION
2N3919 18p TRANSISTORS
2N4416 20p 2IN2160 65p°
MOS F.ETs 2N2646 48p”
3N141/MEM6E16 50p TiS43 3p
PUTs
2IN26027 50p
Also Power Diodes, Thyria-
tors, Triacs, Diacs-Zener LEOs
Oiodes, Opto-Electronics, etc. TIL209--Red 18p°
TIL211--Green 33p°

Wireless World, June 1976

POWER TRANSISTORS

Vce Watts AcAmps Price

aoP1 15 20 3 30p°
N2 40 40 4 30p°
40P2 40 40 4 30p°
90N1 15 a5 4 25p°
0P 15 45 4 25p°
90N2 40 90 8 35p°
90P2 40 90 8 3s5p°

Many other types availabie from 3 to 115 watts

INTEGRATED CIRCUITS

MM5314 Oual in ine clock chip £3°
LMS380/SLE0745 Oual wn line 2w audio amp with data . etc  75p
Dual n line | C sockeis 8 pin 14p; 14 pin 15p°; 16 pin 16p°

SIGNAL GENERATOR

For MW and IF Covers 550 KHz to 1 6 MH; for MW and 400 to
550KHz for IF Fully portable Invaluable in AM repair and alignment
10bs {p/p 40p) €4.25°
POCKET SIGNAL INJECTOR

Fountain-pen type. Invaiuable for fault tracsng n radio sets. amphhiers.
TVs tape recorders. etc. Takes one HP 7 battery £2.00°

EX-G.P.0O. 5in SIDECUTTERS

Not new but in perfect order per par 500
EX-G.P.O. 6" LONG NOSE PLIERS
Not new. but in perfect order. per paw 60p"

MAINS TRANSFORMERS

MT6E 6v 0 6v 100mA £1.22°
MT12 12v 0 12v 50mA £1.22°
$S79/1% 9v 1amp €1.67°
S8T12/1 12v lamp £2.05°
55718/ 18v lamp £2.50°
§8125/2 25v 2amp £3.00°
$5730/2 30v 2amp £4.25
55735/4 35v 4amp £5.50

# /P 50p any onel

PC EDGE CONNECTORS

Type Sizes Pitch

SSEC 6-way 1 156

SSEC 10 I 156 32E
SSEC 12 20 1667 60p
SSEC 16 2% 156" 75p
SSEC 18 3" 156" 85p
SSEC 22 3 156" 1.00

UHF TUNER UNITS

Brand new by famous manufacturer 625 lines. Channels 21-65_Ideal
for use as TV sound receiver With data £2.50

BOOKS
All free of VAT. We carry very large stocks of technical
books by Baban: & Bernard Publishers. by Newnes and
Butterworth as well as reference books from the Common
Market in English/ German/ italian. All detailed in our
catalogue

MONEY SAVER FOR CAR OWNERS

The Super Spark  Capacay Discharge Ignition Unit developed out ot
our original mode (of which we have sold well over 9.000) enables you
0 enjoy this system at a truly economic prce Facihties include simple
adaption 10 pos or neg earth immediaté switCh back to conventional
sgnition, anti-burglar immobilisation with all parts in totally enclosed
striong metai case Very easy to hit and ins1all With full instructions
P/P add 50p)

KIT £7.95@ READY-BUILT £10.50@

X-44 POCKET SIZE R.F.

CROSS HATCH GENERATOR

Improved version of our famous Mk 2
modei. of which thousands are in regula-
use Swize 150 x 75 x 50mm, strong glasnc
case with handle/stand. 4 push button
operaton, 4 patterns. Self-contained hne
and frame generator and synchro pulse
Pre-set adjust for R F output and line/frame

® Write your own name and address
clearly in block capital lettars.

® Check that your order 15 correct for
descrption. quantity and price

@ Don't forget VAT ar 25% of toral vajue
of order unless otherwise marked’ or
8%

@ B-P-P SECURITY GHECK POINT

MAKE SURE YOU GET OUR NAME
AND ADDRESS RIGHT WHEN
ORDERING.

® Cash (ck
with your order please
81-Pre-Pak Lid
@ Mention this joumal when orderng if you
f want (0 Cuf oul the Coupon

e money or postal order)
Made out fo

|

synch Uses 4 alkahne type 1600 batis
Blank raster facility FOI{ COLOUR AND
MONO. (P/P add 35p)

£27.50@ ...

VAT 100120,

7 I 1 B ;B § B
EXCEPT ITEMS MARKED @ . |
WHICH CARRY DNLY 8% lr To: BI-PRE-PAK, 220/222 WEST RD. i

WESTCLIFF-ON-SEA, ESSEX SSO 9DF
BI-PRE-PAKLTD

Piease send
Co Req No B20M9

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF. I
TELEPHONE: SOUTHEND (0702) 46344.

® FIRS( IN U.K. WITH PACKS FOR ELECTRONICS USERS

TERMS OF BUSINESS: VAT rates subject to alteration if decreed by

Government

VAT at 12:% must be added 10 total value of order. except for items marked " o (8 when
VAT is to be added at 8% No VAT on overseas orders POST & PACKING Add 30p for UK
orders except where shown otherwise Minimum mail order acceptable - £1 Overseas orders
add £ 1 for postage And difference will be credited or charged PRICES Subject to alteration
without notice AVAILABILITY All tems availabie at uime of going to press when every effort
is made 10 ensure correctness of intormation

YOUR SUPPLIERS FOR:
Semiconductors — all popular types. Opto-electranic
devices inc. Nixie Tubes, Solder Tools, Terminals,
Switches. Knobs. Ex-G.P.O items. Aluminium Boxes.
Triacs. Thyristors. Zener Diodes and much more in our
catalogue and shop

for which | enclose
NAME
ADDRESS . .

inc. VAT l

!
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EI troti - TlI'V]IUE 70 JOIN THE
ff | FOR Y |
ectrorime ~ DIGITAL REVOLUTION

ELECTRONIC DIGIT ALARM CLOCK ' THE MISTRAL Mk 1
MODEL EC3 | ~ DIGITAL CLOCK

ELgcinron’

* Large 4 digit display * Power interrupt indicator * Pleasant green display * 12724 hour readout
* Variable display intensity * Tiit operation alarm cancel * Pulsating colon * Fully electronic

* AM/PM indicator * Pulsing seconds indicator * Building time 1 haur * Puth-button setting
* 24-hour alarm * Attractive white case

* 5 minute repeating snooz= alarm KIT PRICE £11.07 inc. VAT
COMPLETE BUILT CLOCK PRICE £14.00 inc. VAT COMPLETE BUILT CLOCK PRICE £14.95 Vi:

CONTINUOUS LIQUID LED MODEL TLES
CRYSTAL DISPLAY pre—

MODEL TLC4 i [ro——

RHODIUM £39.95

nc VAT
GOLD £41.50

§ FEATURES
7 % Hours FEATURES
* Minutes * Hours
* Seconds * Minutes
* Date * Seconds

: * Date
* Day of week
WITH UNIQUE
BACKLIGHT FEATURE
FOR NIGHT READING

LED MODEL TLE3 ALL MODELS FEATURE ELECTRONIC ACCURACY
FEATURES TO WITHIN SECONDS PER MONTH

* HOURS Money back if not completely satisfied

* MINUTES 4 !
* SECONDS One-year guarantee with all models

GOLD OR RHODIUM PLATED

o e e e e e S e — o —— —— —— —

Electrotime, Dept. 1/6
111 Storforth Lane Trading Estate
Chesterfield, Derkyshire. Tel: 35804

I
|
I
| Please supply .
| 1 enclose cheque/ postal order
| Name
£19.95 I Address .
inc. VAT
JET BLACK |
STAINLESS STEEL |
CASE AND BRACEL=T |

(5332)

WW—082 FOR FURTHER DETAILS
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PLUMBICON TUBES TYPE XO 1071 Mullard. . . . . .. £150.00 gg‘:ﬂ “,23
PYBO  0.80 | U25 1.00 | UCL83 070 | 2900T 1.50 | 5R4GY 1.00 | 6aq5 056 | 6C6 g.g
PY/81/800 u26 0.80 | UF41 0.70 | 1A3 055 | 5usG 055 | 6aqsw 070 | 6CB6 [0
.50 u27 1.00 UFg0 0.40 L4 0.30 5v4G 0.65 6AS6 0.80 6CHE ;.75
oso | FY82 045 | U191 0.75 ursg g g RS g.go 5v3GT 0.80 | 6AS7G  1.00 gg'éﬁ ee 5
1.25 | EF36 0.65 | GZ34 & PYB3 0.50 | uso! 0.80 | UFB! 154 .35 | 573 1.20 | 6ATE 0.80 Y
::‘ gss 0.80 | EF37a 110 | GZ37  1.00 [ pygg 050 | UABCBO 0.45 | uLd1 070 | iS5 035 | 524G 0.60 | 6AU6  0.40 25‘;8 ?.z: TH%YJ%W&!EH A
ARP3 060 | EF40  0.70 | KT66  2.90 [ py500  1.30 | UAF42 070 [ ULB4 050 | T4 0.35 | 524GT 085 | 6ave 080 | LMo ool
ATP4 0.50 | EFa1 0.75 | K188 3.85 | pyBOY 055 | UBC4Y1 0.60 Y41 0.50 1X28 0.75 | 6ABY 0.50 | 6ax4GT 0.75 A 35 |l oem acol e .50
B12H 3.00 | EF80 0.35 | MH4 1.00 | Qavo3.101.50 | UBFBO  0.50 Y85 050 | 2p21 0.50 | 6AC7 0.60 | saxser 1.00 | 12 e || E 2alipess 050
DAFg6  0.60 | EF83 125 | ML 0.75 | Qav06-40A uBF8g  0.80 | VR105/30 2k25  9.00 | 6aH6  0.70 | 687 o0 |23’ 320 | 15k36T o8| eo7 0150
DF96  0.80 | EF8s 0.40 | 0A2 0.45 8.00 | UBLY 1.00 045 | 3a4 0.60 | 6AK5 045 | gea6  0.40 | Fo O | B B, 8
DK96 0.75 | EFB6 040 | 082 048 | Qvo3-12 1.60 | UBL21 0.7 VR150/ 30 306 0.40 6AKSB 0.40 6BE6 0.40 B S || || B3 010
oL92 0.50 | EF89 0.35 | PABC8BO 0.40 SC1/400 3.80 uccss 0.50 0.45 354 0.50 BALS 0.30 6BG6G  1.00 5 0.65 1554507 0’.0 o7 3.00
L96 0.70 | EF91 060 | PCB6  0.85 | 5C1,600 5.50 | UCFBO 0.80 | x61M  1.50 | 3va 0.85 | 6ALSW 060 | 6BIE 075 |20 088 | 13567 ose | soss oo,
DY86/87 0.46 | EF92 0.50 | PC88 0.65 | 5pg1 0.80 | UCH42 0.80 | x86 075 | 58/254M 5.00 | 6aAM5  1.00 | gga7a 0.60 [ 2 o ([ 58|88 &
oY802 ~ 0.45 | EFS5 0.45 | PC97 0.58 | 1721 600 | UCHBT 080 | 28000 3.00 | 5B/255M 5.00 | 6AM6 0.80 | GBR7 130 | o0 oes | 1272 040 | oee ol
EBBCC/011.30 | EF183  0.40 | PCI0O g.s: uCle2 045 | 801U 300 | 56/258M 8.50 | eans  0.70 | eaws 1a0 |27, D98 | 1203 2| X 060
1 0.40 | PCC84 .4 A K 2 K R
E}S?ES ;gg E;ngo 0.76 | PCCB9  0.80 VIDECON TUBE TYPE P 863 B English Electric . . ... . £20.00 gxgm g.:: :gécsns :.;g gggé gg
%00 St &30 370 | rrso. oo 6x76 035 | 1965 650 | 6946 338
EABCBO 0.40 | EL35 0.70 | PCFBO  0.40 Gk70 038 | 1966 680} 6 338
s g;g 5317 33 %:33 g::z TRAN s I sTo R s 1 2 1/2 o/o Please add VAT 1 2 1/2 °/o for valves, etc. | 6L6m 1.90 20P3 0.60 | 8020 5.00
o 1.00 | ELB1 0,60 | PCF86  0.85 Please wite or phone 101 current price of any of the transistors 6L7G 0.40 | 20P4 1.10 | 9001t 0.40
E%i? 0.75 | EL8a 0.35 | PCF200 0.90 65A7 0.55 | 25L6GT 0.70 | 9002 0.56
Eore0 D40 | Eioe &89 | rcron: .08 | aaz12-8avi0 | ar1ge BCY72 GET116 0C35 0C204 2N3638A U oL R B 3‘.13
Egigg g':: Etgg oso | pcro2 0.58 [4Ac113 AF239 BF115 GEX66 0C36 0C206 2N3730 6547 0.80 | 30F5 1.00 | 9006 040
EC52 0.40 | EL91 1.00 | PCFBO6 0.90 | AC126 AFZ12 BF167 NKT222 0Cca2 ZR11 2N3819 65J7GT 0.86 | 30FL1  1.10 an
ECC81 0:45 EL9S 0.70 PCH200 0.80 ACY127 ASY26 BF173 NKT304 0Cad ZR21 2N4038 6SK7 0.80 30FL12 1.10 TUBES
ECC82 0.35 | EL504 0.80 | PCi81  0.80 ) AC128 ASY27 BF185 NKT404 0C4s ZR22 2N4058 6SL7GT 0.8 | Jot1s  1.00( o FUEEE
ECC83 0'35 ELB21 1.80 | PCLB2 . 0.40 [ AC176 ASY28 8FYS51 OAS 0C70 2N456A 2Na061 B6SN7GT  0.58 30L17 1.00 e 7'32 15-00
ECCBa 035 | Em3t 070 | PCLB3  0.70 [ACY17 8C107 BFY52 OA47 0c73 2N525 2N4172 6507 0.60 | 30p12  1.00 | BG7.32 1500
ECCB5 045 | EMBO 088 | PCLB4 0.0 | ACY1B BC108 8sv27 OP70 oc7s 2N696 2N5295 6v6GT  0.60 | 30p1S  1.00 | DGI32 |
ECCB6 1.25 | EM81 060 | PCLB6  0.60 [ ACY19 BC109 BSY38 OAT1 0Cc78 2N708 3N126 6x4 0.45 | 30PL13  1.10 2
ECC88 0856 | EMB4  0.40 | PCLBO5/85 ACY20 BC113 85v95A 0A73 0C780 2N918 3N128 6x56  0.40 | 3opLia a0} o 3500
89 080 | EM87  1.00 0.80 | ACY39 BC116 BY100 0A79 0cs1 2N1305 3N154 6X5GT  0.56 | 35L6GT 0.80 e b
= 0.45 | EY51 0.45 1 PFL200  0.70 | ACY40 BC118 BYZ16 CA91 0c82 2N1307 3N159 6v66 095 | 35wa - 0.55 | 36P) oo
ECFSO 0.45 | EY81 o.4s | pL36 0.60 | AD149 8C136 CRS1/20 CA200 0C820M 2N1309 SX754 624 0.65 | 3524GT 0.70 8 500
EEEG& 0.7s | Ev86/87 0.45 | PL8Y 0586 | AD161 BC137 CRS1/30 CA202 0c83 2N2062 25303 6302 0.80 5 o.;: gei 500
ECFB04 2.50 | EYBB 0.50 | pL82 0.50 [ AD162 BC148A CRS3/10, 0AZ200 0C838 2N2411 712082 7R7 0.80 | 50CD6G :'oo -
ECH42 0.85 | EZ40 0.70 | PLB3 0.50 | ADZ11 8C172 CRS3/20 0c22 oC139 2N2989 40235 7v4 0.80 | 75 100 CV 526 8.00
ECHB1 0.40 | E241  '0.75 | PB4 0.50 | #D212 BC1724 CRS3/30 0c25 0C140 2N3053 40250 902 0.80 | 75C1 .7‘ SPECIAL
ECHed 0.60 | EZ80 0301 PL504 085 | AF114 BC212A CRS3/40 -GC26 0oc170 2N3054 40251 906 0.50 | 76 0.7 BmECIAL
ECLBO0  0.80 | EZ81 036 | pL508  0.95 | AF115 BCY31 CRS25/025 | 0C28 oc172 2N3055 IN23A 11E2 600 [ 78 :.70
EClg2 040 | GTIC  5.00 | PLsog 136 | AF116 BCY33 GET115 ©C29 07200 2N3391 IN25 1246 0.80 | 80 0.7: Cv2339 45.00
83 076 | Gv501 080 | pBOZ  1.85 | AF117 IN3BA 12AT6  0.45 | B5A2 .78 | M503-2J4L
- T G232 0.85 | PY33 0.80 | AF118 THERS IN STOCK IN4A3 12AT7, 0.4% | 803 6.00 80.00
ECL86  0.60 AF124 o inc IN70 12aU7 0.3 | 805 18.00 { K301 7.00
AF125 VALVES AND TRANSISTORS integrated crcuts, CAT 8 | ing77 12ax7 035 | 807 075 | KRN2A 6.00
A'lot of these valves are imported and prices vary = | | AF126 Telephone enquinies for valves iransistors, etc Gl I, G L IN4148 1286 0.50 | 813 8.50 725;}’ ;:.oo
for each detvery. so we reserve the nght to AF127 rejail 749 3934 trade and export 743 0899 £1-02 200 £2-03 30p IN47BS 12BE6 g.:: BgGA '.g TY4. 00"0.3
change prices for new stock when unavoidable AF139 505 40p Over 15 free 128H7 . g931a ¥ 2J/192 X
- AF178 128 0.80 | 954 0.50 | 2J/52A 75.00
Casual cailers welcome = n

T O C T O LT G BEST PRICES PAID FOR TEST AND COMMUNICATION

handbook. €138
including carnage

M:f:g,"' TYPE 1402. Freq resp 20-20 000 ¢/s hme constant EQUIPMENT. Single items or quantities. Private or Industrial.
SIGNAL 05 15 5 15 sec Maiching imped 6 60 500
GENERATOR 6.000 ohms and attenuator 004 012,04 12 4
Range 15KHz 10 4.000 output level 1 to 10 Prnice €55.00 carnage TF 995A/1 or
30MHz  Output £300 A/2 or A/2M or
AS  SIGNAL
2,47“_5\/;:"‘\’5\/5:‘;: TRIGGERED VACUUM SPARK GAP TYPE ZR GENERATORS.
g Il (e 7512, Capable ot switching 15 000 joules at 45KV Very high class
. L TG o) £50.00 carmiage £2 00 AMZFM 1 SMHz
— I Built in crystal to 220MHz De-
- || LOW RESISTANCE HEADPHONES TYPE CLR tailed spec and
LE ou% | I\ check lacluy with €2.50. 40p postage, VAT 25% price on applica-

von

SOLOTRON CD 1220 OSCILLOSCOPE with plug-in
units up to 40MHz single beam or 20MHz double
beam £175.00 plus £6 00 carnage

CINTEL TYPE 1873 SQUARE WAVE & PULSE
GENERATOR. Freq 5c/s to 250KHz Pulse 0 5 usec
0343 Output 1o 50v tor 10001] & to Sv for 1001}
POA

TF 958 VALVE VOLTMETER. AC voltage 1 5-150v
at up 10 100MHz OC voltage 3 5-150v €26 carnage
+1 00

PLEASE NOTE

HEWLETT-PACKARD .
AUDIO GENERATOR MODEL 206-A. Freg
20c 10 20.000c. matching impedance 50 150.
600 ohms Price £85.00 carnage £4 00

TF 801B/2. Spec as for BOTD but muor circuit
differences Few only left €120 carnage t5 00

OSCILLOSCOPES 175A with 1750A dual race
verycally plug-in and 1781B delay ume base
plug-in. S50MHz min-meter band switch a1 50
Mv/CM  Modes of operauon Single. mixed,
delaying Full spec and price on application

DIVERSITY SWITCH TYPE MA188B. Sond state
£45.00.

REDIFON S5B TRANSMITTER/RECEIVER TYPE
GR410. Full particulars and prnice on request

RACAL RECEIVERS MODELS. RA17 n fully
working and tuned condition Prices on
apphcaton RAQBA ADAPTOR €£85.00.

RACAL FREQUENCY COUNTER SA 550.
Measures treq. up 1o 100MHz. also period and
ume £138.00 carnage £4.00

524B FREQUENCY COUNTER. Measures
basically to 10MHz, Display on neon lamp 8
decibels P D A

PHILIPS AUDIO GENERATOR TYPE GM 2308.
0-16kc/s  Attenuator 0 0001. 0 0003, 0 001 to 1
with output asym & sum and matching impedance 5,
260. 600 & 1000 ohms Prce £75.00 carrage
£4 00

FERRANTI SWEEP GENERATOR LF Mk 2. 0-2 10
20 cps Band sweep 15 10 15MHz Carrier freq
10-220MHz £55.00 carnage £5 00

BOONTON

AM/FM SIGNAL GENERATOR.
TYPE 202E & 202H. 54-216MHz
in 2 ranges £275.00.
SIGNAL GENERATOR TS.
497/URS 2-5Mz, 13MHz,
30MHz, 78MHz, 180MH:z.
400MHz. O 1v-1uv £150 carriage
£3.00

Open Monday to Friday
9-12.30, 1.30-5.30 p.m.

RADIOMETER TYPE MS111 SIGNAL GENERA.
TOR. Higk. quahty Damish production 10KHz-110MHz
£200 carniage £5 00

CT480 SIGNAL GENERATOR. 7 KMC/S 10 12
KMC/Smod CW . FM Puise £160 carnage 5 00

AVO NOISE GENERATOR CT 410 €30 carnage
£2 00

BRIDGE IMPEDENCE No 5. 0 11-10M1} 1pF-1.F
1uH-1H €88 carmage £4 00

EDISWAN STABILIZED POWER UNITS. To 100v
50MA  Type R1280 to 300v-150MA and
300v-75mA

TEKTRONIX OSCILLOSCOPES 535, 545 & 545A.
With plug n unts CA (33MHz double beam)
G(20MHz difterential 50mV 20v) and D (high gain
diferential 1MV-50v

Pnce on apphcation

TF 8010/1/S SIGNAL GENERATOR. Range
10-485MHz n 5 ranges RF output O 1uV-1V
Source CM  Dial calibrated in volts decibels and
power relative to thermal noise Pision type altenuator
501 output impedance Internal modulation at 1KHz at
up 10 90% depth also external sine and pulse
moduiation Built in 5MHz crystal calibrator  Separate
RF and mod meters PO A

TF 1066 SIGNAL GENERATOR. freq 10-470MHz
with attenuator EMF from 51012 square —6dB Price on
application

TF 1080 SIGNAL GENERATOR 450MH:z 1o
1200MHz with attenuator  Outpul for O 14V 10 4V
CW Int AM & Ext Puise £200.00 carnage £5 00

TF 1041 B VALVE MULTIMETER. General purpose

TECHNICAL MATERIAL CORP EXCITER/
TRANSMITTER MODE SELECTOR. Freq
2-32MHz M D and 10 crvstal positions Vernier
turing USB. LSB var carrier inSertion etc  £200
carriage £10 00

FSK EXCITER. Freq 1.6 5SMHz 0O 100Hz
continued frequency shift up 10 600Hz switched
treq correcton Modes FAX FS MSC Cw
£50.00 carmage £'5 00

AMPLIFIER URIT TYPE 1430. Dynairon
Production Pulse amplitier with control
Ditferential  and  Integration time constant
0 OBus 10 Bus Atienuation 1o 20db P O A
PULSE ANALIZER. Made by Dynatron with
discriminator. all meter seads channel wigth
threshold level P O A

RHODE & SCHWARZ. 7.9 DIAGRAPH TYPE
2DU  30-420MHz. 5041 Directly measures
multiterminal  net-works, phrase shift. phrase
angle with compbmentary POWER SIGNAL
GENERATOR TYPE SMLM high freq resolution.
internal external mod up to 3v out £750.
FREQUENCY SYNTHESIZER TYPE Xua.
30Hz-30MHz with FREQUENCY INDICATOR
TYPE FKM 15.30MHz. 30-1D0MHz £1.000.

SIGNAL GENERATOR NO 16. 8cm 11cm €85
carnage 4 00

SIGNAL GENERATOR NO 13. 20MHz-80MHz AM
FM, CW 1.v-1v €65 carnage t4 00

KAHN SSB ADAPTOR TYPE RSSB — 62 — 18.
QOesigned for receivers with 455-500KHz IF a1 100mV
(max) nput Features electronic AFC carner freq
diversity 10 combar fading 20 sce R C memory to
mainain wmng dunng severe fading Individual carrier
meters, nuwvishers, 1OW distortion production
demodulator £65 carriage £5 00

g OC voltage from 300mv 10 t 000V AC
voltage Irom 300mV 1o 300V at up 1o 1 000MHz and
resistance up to 500Mohms Price £65 carnage £ 3 00

TF1370 R.C. OSCILLATOR FOR SQUARE & SINE
WAVE. Freq --31 6V rms 10Hz-1MHz square wave.
0-73 2pp 10Hz-100KHz Attenuator range -~50db 10
+ 10db. impedance 76 100. 6004 €145 carnage
+5 00

EMI OSCILLOSCOPE WMB AC/DC 10 15 mc/s
Time base O 15Msec-15Msec €40 carnage £5 00

HR 23 TRIPLE DIVERSITY SSB RECEIVERS. Freq
3-275MHz VF O at 6 Xial posiions Recepuon of
independent single or double side band transceivers
Full spec on apphication £350 carnage £35 00

TF 885A/1 VIOEO OSCILLATOR. 0 30KHz 5MHz
1Mv-31 6v €85 carniage 14 00

TF 934 DEVIATION METER. 250MHz €55 carriage
13 00

TF 1400S DOUBLE PULSE GENERATOR WITH
TM 6600 SECONDARY PULSE UNIT for testing
radad nucleonics scopes, counters hlters etc €175
carnage +5 00

500/250 MEDIUM WAVE BROADCAST
TRANSMITTERS. Export onty Price and details

Unless offered as “‘as seen’

ALL EQUIPMENT

ordered from us is completely over-
hauled mechanically and electrically
in our own laboratories

SOLARTRON
OSCILLOSCOPE

DIGITAL VOLTMETERS
LM 14202 2-25.vx1000v in & ranges
Accuracy 0 05% of range 1e =1 digit
sensitivity 2 5 uv per digit £320.
LM 1426 25mV-1000v in 6 ranges Acc range 1|
n 0 02% €170.

Also availeble
CD 1420 £170.
€D 1440.2 £220.

AR8S D & LF SPARES. We hold the largest stock in
UK wnte lor st

RF METERS. 0 8 amp 2% (USA) brand new £1.50
WP&P 25p

TELEPHONE TYPE “'J" tiopwcalised

10 LINE MAGNETO SWITCHBOAROS

50 LINE AUTOMATIC PHIVATE TELEPHONE
SWITCHBOAHDS

CABLE LAYING APPARATUS No 11.
Production PO A

FOR EXPORT ONLY
RCA ET 4336
TRANSMITTERS

Also modified version of increased output to
700W

COLLINS TYPE 231D 4/5KW TRANSMITTER
10 channel Autotone and manual tuning

C13 TRANSMITTERS 38.62 TRANSCEIVERS
NO 53 TRANSMITTERS, REDIFON 100W SSB
TRANSCEIVERS. MULLARO C11 HIGH POWER
INSTALLATION {1.000W)

New

VAT FOR TEST EQUIPMENT
8% pLEASE ADD 8 Y%

on apphcaton

PLEASE SEND STAMP
WITH ENQUIRIES

"COLOMOR (“"m”'“)
170 Goldhawk Rd., London, W.|2|

Tel. 0l - 743 0899 /

wnany amaricanradiohictan, caom

[
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A Marshall (London) Ltd Dept: WW
42 Crickiewood Broadway London NW2 3ET Tet 01-452 0161/2 Telex 21492
& 85 West Regent St Glasgow G2 2QD Tel 041-332 4133

’ & 1 Straits Parade Fishponds Bristol BS16 2LX Tel 0272-654201/2
& 27 Rue Danton Issy Les Moulineaux Pars 92
Call in and see us 9-5.30 Mon-F1i 9-5.00 Sat
Trade and export enquinies welcome Catalogue price 25p

gg&gﬂdﬂﬁus lt:‘ovi?&t:xm 7,000 ITEMS THE LARGEST POPULAR SEMICONDUCTORS e 254
»

2N696  0.22 | 2N3716 1.80 | AC1S53 -0.35) BC239C 0.15 | 8FX30 0.38 | TIP36A 3.70
B TOP 200 IC’S, TTL, CMOS & LINEARS ON697 016 | 2N3771 220 | AC176  0.41 | BC257A 0.16 | BFx84  0.30 | TIP41A  0.79
CA3020A 1.80 | CD4030 0.52 | LM7815 1.99 | SN7413 .0.28 | SN7486 0.29 | 5N74190 1.86 2N699  0.59 | 2N3773 2.65 | AC187K 0.35| BC2598 0.17 | 8Fx85  0.30 | TIP42A  0.90
CA30284 0.79 | CD4031 1.98 | LM7824 1.99 | SN7416 0.28 | SN7490 0.42 | SN74191 1.86 2N706  0.14 | 2N3789 2.06 | ACYBBK 0.40 | BC301  0.34 | gFx88  0.30 | TIP2955 0.98
CA3035 1.37 | CD4037 0.88 | MC1303t 1.50 | SN7417 0.28 | SN7491 0.75 | SN74192 1.15 JN708  0.17 | 2N3819 0.37 | AD143 0.8 | BC307B 0.17 | sfFy50  0.30 | TiP3055 0.50
CA3046 0.70 | CD404) 0.70 | MC1310P 2.50 | SN7420 0.16 | SN7492 0.45 | SN74193 $.15 2N916  0.28 | 2N3820 0.29 | AD161  0.69 | BC30BA 0.15 | BFY51  0.28 | 1s43  0.28
CA3048 2.11 | CD4042 0.83 | MC1330P0.90 | SN7423 0.23 | SN7493 0.45 | SN74196 1.60 2N918  0.32 | 2N3904 ©0.19 [ AD162 0.69 | BC309C 0.20 | BFY52  0.30 { ZTx:00 0.3
CA3052 1.62 | C04049 0.45 | MC135/p 0.80 | SN7425 0.23 | SN7494 0.75 | SN74197 1.58 2N1302 0.185 | 2N3906 0.19 | AF106  0.40 | BC327 023 | 8RY39 048 | ZTX301 013
CA30B9E 1.96 { CD4050 0.45 | MC1466 3.50 | SN7427 0.23 | SN7495 0.68 | SN74198 1.80 2N1306 ©0.31 { 2N4058 0.18 | AF109 040 BC328  0.22 | ME0402 020 | ZTXS00 0.5
CA3090Q 4.23 | CD4510 1.25 | MC1469 2.75 | SN7430 0.15 | 5N7496 0.68 | SN74199 1.80 2N1308 0.47 | 2N4062 0.15 | aF115 0.35| BCY70  0.17 | MEO412 ©0.18 | ZTX80t 0.13
CA3130 0.88 | C04511 1.94 | MC14553 4.07 | SN7432 ©0.22 | 5N74100 1.10 | SN76003N2.92 2N1711 0.27 | 2N4921 0.83 [ AF116 035 BCY71  0.22 | ME4A102 ©0.11 | ZTXEO2 0.18
CD4000 0.18 | CD4516 1.25 | NESS5V 0.70 | SN7437 0.28 | SN74107 0.30 [ SN76013N1.95 2N2102 0.60 | 2N4923 1.00 | AF117  0.35 | BCY72  0.18 | mJ480 0.95 [ INS14 135
CD4001 0.18 | CD45:8 1.87 | NESS6  1.30 | SN7438 0.28 | SN74118 0.85 | SN76023N1.60 2N2148 0.94 | 2N5245 0.29 | AF118  0.35| 80121 1.00 | MJ4a81  1.20 | IN3754 0.36
CD4002 0.18 | CD4520 1.87 | NESG0 4.48 | SN7440 0.16 | SN74119 1.75 | SN76033N2.92 2N2218a 0.47 | 2N5294 0.48 | AF124 030 BD123  0.82 | mMJ490 1.05 | IN4OO7 0.10
CD4006 0.99 | LM301A 048 | NES561 4.48 | SN7441 0.68 | 5N74121 0.32 | TAs263 1.20 2N2219a 0.52 | 2N5296 0.48 | AF139  0.65] BD124  0.67 | mJa91 145 | INd14B  0.07
CD4007 0.18 | LmM308 1.17 | NES65 4.48 | SN7442 0.65 | SN74122 0.42 | 1AA300 1.84 2N2220 0.25 | 2N5458 0.26 | AF239 0.65 | BD131 040 | 11,2955 1.00 | IN4504  0.22
CD4008 0.82 | LM309K 1.88 | SL414 2.35 ! SN7445 0.78 | SN74123 0.65 | TAA3504 2.10 2N2221 0.18 | 2N5459 029 | AF279  0.70 | BD132  0.50 | MJE340 0.48 | IN5408 0.30
CD4009 052 | (M380 0.98 | St610C 2.35 | SN7446 0.84 | SN74141 0.75.| TAA550 0.32 2N2222 0.20 | 2N6027 0.45 | AF280 079 | BC135  0.21 | MUE370 0.65 | AA119 0.08
CD4010 0.52 | 1m381 2.07 | St611C 2.35 | SN7447 0.80 | SN74145 0.72 | TAAG11C 2.18 2N2369 0.20 | 3N128  0.73 | AL102 1.00 | BC136 0.22 | pmUE371 0.75 | BAi02  0.25
CD4011  0.18 | IM702C 0.75 | SL612C 2,35 | SN7448 0.90 | SN74150 1.20 | TAA621 2.03 2N2646 0.55 | 3N140  1.00 | BC107  0.14 | BD137  0.24 | mMJE520 0.60 | BAl4as 0.8
CD4012  0.98 | | M709 SL620C  3.50 | SN7450 0.16 | SN74151 0.68 | TAAB618 1.03 2N2905 047 | 3N141  0.81 | BC10S  0.15 | BO138  0.26 | rUES21 0.70 | BA1S4 042
CD4013 0.45 7099 0.38 | SL621C 3.50 [ SN7451 0.16 | SN74153 0.68 | TBAG41B 2.25 2N2906 0.33 | 3N200  2.49 | BC1478 ©0.10 | BO139  0.7% | MJE2955 1.20 | BAIS5  0.12
C04014  0.89 8DIL 045 | St623C 5.75 | SN7453 0.16 | SN74154 1.20 [ TBA65) 1.69 2N2907 ©0.22 | 4036! 0.40 | BC149B 0.11 | BF115  0.29 | MJE3055 0.75 { 881C38 0.23
CD4015 0.89 14DiL 0.38 | SL640C 4.00 | SN7454 0.16 | SN74155 0.78 | TBABOO 0.89 2N2926G 0.12 | 40362 0.45 [ BC157A 0.16 | BFi17  0.55 | MP8113 0.47 [ BBIC4B 0.45
CD4016 0.45 | LM710  0.47 | SN7400 0.16 | SN7460 0.16 | SN74157 0.76 | TBABIO 0.98 2N3053 0.25 | 40406 0.44 | BC158A 0.16 [ BF154  0.20 | MPF102 0.39 [ 8Y126  0.27
CD4017 0.88 | Lm723C 0.66 | SN7401 0.16 | SN7470 0.29 | SN74160 0.88 | TBAB20 0.80 2N3054 0.60 | 40407 035 | BC1678 0.15 | BF180  0.35 | MPSA05 0.25 | BY127  0.29
CD4018 0.88 | (M741C SN7402 0.16 | SN7472 0.21 | SN74161 0.88 | TBA920 1.79 2N3055 0.65 | 40408  0.50 | BC1688B 0.95 [ BF181  0.36 | MPSA06 0.31 | BYZ11  0.51
CD4019  0.52 TO99 0.40 | SN7403 0.16 [ SN7473 0.31 | SN74162 0.88 | 14DILSKT 0.14 2N3391 0.28 | 40409 052 [ BCI698 0.5 | BF184  0.30 | MPSAO6 0.31 | BYZ12  0.51
CD4020 0.98 80IL  0.40 | SN7404 0.18 | SN7474 0.31 | SN74163 0.88 | 16DILSKT 0.16 2N3392 0.15 [ 40410 0.52 | BC182  0.12 | BF194  0.12 | MPSA55 0.21 | 0A47 0.06
CD4021 0.88 14DIL 0.38 | SN7405 0.19 | SN7475 045 | SN74164 1.60 2N3393 0.15 | 40411 2,00 [ BC182L 0.12 | BF196  0.13 | MPSAS6 0.31 { OAB! 0.18
CD4022 0.85 {LM747 1.05 [ SN7406 0.36 | SN7476 0.30 | SN74165 1.60 | DIN PLUGS 18p 2N3440 ©0.59 | 40594 074 | BC183  0.12 | BF197 0.5 | 0C28 1.48 | OASC  0.06
CD4023 0.18 | Lm748 SN7407 0.36 | SN7480 0.42 | SN74167 3.30 | DIN CHASSIS 2N3442 140 | 40595 084 | BCI183L 0.13 | BF198  0.18 { 0C42 0.50 | 0A9) 0.06
Cpao24  0.72 8DIL  0.44 | SN7408 0.19 | SN7481 1.00 | SN74(74 0.99 | SOCKETS 11p 2N3638 0.15 | 40636  1.10 | BC184  0.93 | 8F244  0.21 | OC45 0.32 | 0A2C0  o0.08
CD4025 0.19 14DIL .41 {SN7409 0.18 [ SN7482 0.65 | SN74175 0.70 | 3-way. 4-way. 2N3702 012 | 40673  0.73 | 8C184L 0.13 | BF258  0.53 | TIP29A 0.49 | BY164  0.57
CD4027 0.43 | 1M3900 0.61 { SN7410 0.16 | SN7483 0.82 | SN74176 1.14 | 5-way 180° 2N3703 0.13 | AC126  0.20 | BC212 0.6 | BF259  ©.56 | TIP29C  0.80 | 572 diac 0.20
CD4028 0.83 | LM7805 1.88 [SN7411 0.20 | SN7484 0.95 | SN74180 1.10 | Sway 240 and 2N3704 0.15 | AC127 040 | BC212L 0.16 | BFS98  0.25 | TIP31a 0.62 | 40669  1.00
CD4029 1.06 [ LM7812 199 [SN7412 0.22 | SN74B5 1.00 | SN74181 1.95 | 6-way spkr 2N3706 0.15 | AC128  ©0.35 | BC213L 0.15 | 8FR33 024 | TIP32a 0.74 EI‘%’:D g-ég

2N3708 014 | ACIS1  0.27 | BC214L 0.18 | BFR79 / 0.24 | TIP33a 1.01 .
LONDON, GLASGOW, PARIS — AND NOW BRISTOL 2N3714 138 1 aC152  0.49 | BC2378 0.16 | BFx29 032 | TiP3aa 1.51| OPR12  0.60

IT'S OUR SERVICE THAT MAKES US GROW Prices correct at May 1976. but all exclusive of V A T Post & Packing 30p

TEAC A3340(5)
4-CHANNEL

RECORDER

Available only from ITA

IMMEDIATE DELIVERY

(Semi-pro version also available)

Industrial version .upgraded to studio requirements,
with increased signal to hoise performance and
improved rehability. Four totally independent channels
each with sel sync. input mixing. switchable VU's and
all the facilities for easy muintracking. This industrial
model 1s in more studios than any other version

[TA 104
MODULAR MIXER

REVOX A700 SERIES

The new big
Revox
ideal for alt
studio re
quirements
Highly so
phisticated
design fea
tures n
clude servo
t1ape tension
full  deck
logic. crystal
controlled
servo elec
tronics. 3
speeds. tape

£635 i g
i A77 SERIES Mk4

een Consts-

Ten balanced inputs. four output groups. 4 limiters
bass mid and weble EQ. modular construction
headphone monitoring Extremely high quahity
construction only matched by mixers costing around
£1.000

tently im-
proved over
the past 8
years and
1S now avail
able in the
latest Mk 4
version
The wide
choice of
specitications

104 £690
204 £1190

naludes 8 EiGHT outpuT £1260
versions for 51'4

s B IMMEDIATE DELIVERY
g‘;‘é‘;‘;a(;"",‘fy Also available for hire

Hire service
za';lses:i::? Check our prices from £298
vice IMMEDIATE DELIVERY

PRICES EXCLUSIVE OF V.AT

Industrial Tape Applications I] | A?J.’;:‘.Ioi‘;??f{:‘é?;"é’?s“éf”f‘e.‘iﬁ‘21m

WW—075 FOR FURTHER DETAILS
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MULTIMETER F431 3 (Made in USSR) . FULLY GUARANTEED

0A2 045 GSN76T 0. KTl 340 PL508 0.90
P » m 0.55 12417 043 K788 365 PL509 1.30
| o 082 045 12A7 038 P86 065 PBIZ 140
- SENSITIVITY: [1x] 045 2007 0.38 PCB8 0.85 pYQ) 0.50
1200V DC range: 10,000 Q/V gg}m lllg '.2::: %g m :-ﬁ :;::: &gv
Ot gg ranges: 20,000 /v 5ME - 0S5 186 060 ® ot 045 g 04
range: 6,000 /V
§246 0.58 128H7 0.60 PeCB 0.65 PY88. 0.50
600V AC range: 15,000 Q/V SIET 065 12x4 080 VALVES PC80 055 PYS00A 110
300V AC range: 15,000 QQ/V 6AB4 0.50 19A05 075 PCCI89  0.85 PYB0O 0.50
Other AC ranges: 20,000 Q/V Wg gg gms &;g Eﬁ gg g?:a :; Pcfg gw uri] 3.90
b b -3-12- . . GAK! . 5A3 PCF 40 T2 5.90
:g;gg current ranges: 60-120-600uA-3-12-300mA-1.2-6A AL 030 3545 080 ECC85 045  EFIBd 040 Ps88  0.65 WABCED 0.50
voltage ranges: 60-300mV-1.2-6-30-120-300.600-1200V 6AQ5 050 3585 070 ECSs 125 EF20 075 P20 0.80 a2 070
Resistance ranges: 300()-10-100-1000K 6ATE 0.60 35(5 070 ECC88  0.80 ELM 0.70 pcr2or 085 UBCAI 0.50
Accuracy: 1.5% DC; 2.5% AC (of full scale deflection) BAVE 050 3505 0.80 ECC8S 0.60 060  pCF30l  0.55 uacal 0.50
Mirror scale and knife edge pointer. Taut suspension of movement. Transistor %wﬁu :‘:: gx‘; ?‘: Eg;u“ 0.45 ELL:} &g x% &;: 3:::2 g‘g

amplifier is used for all AC ranges thus achieving a common linear scale for both AC 6BAG 0.38 5085 0.85  ECF82 045 EL82 0.60  peus1 055 uccst 0.7%
and DC ranges. BBES 045 5005 070 ECF88 075 EI83 060 PCB2 040 uCCs 050

Meter is fully protected for a transistorised cut-out relay circuit. Range selection is 68J6 0.75 EABCB0 040 ECF802. 075 ELO0 0.50  PCLs4 050 UCH2  0.80
achieved by clearly marked piano keys. Power source: 5 1.5V dry cells 6BNG 0.80 EACOY 055 EH42 088 EL95 070  PCLBS 080 UCHS 0.50

Dimensions: 95 x 225 x 120mm. G0N0 065 EAR4? 070 EChe) 050 EIS00 000 priss 060 Ui 040
PRICE £37.50 plus VAT 6826 055 EAfB01 065 ECHEI 050 EMB0 055  PrLoo0 075 UGB  0.70

- Xl (IS N 6817 070 EBcA) 075 EcHs4 050 EMBI 080  PoSOC  1.70 LF4) ors

Packaging and postage £1.10 6CA 040 EBCB! 050 ECLB0  0.40 EMB4 040  pr200 070 UF42 0.73

e SEA8 075 EBF3 050 Eme2 042 €151 045 P 080 yiss  0.30
OSCILLOSCOPE Ci-5 G5 070 [N 040 EL ) G Gl P30 um 0%

: o 65 EC86  0.75 v 050 P8I w07

Made in USSR 64 075 35 075 U85 065 E40 060 PEz 030 w4 050

Extremely simple and easy to use single beam 6JSGT 055 ECO1 260 EoBs 055 EZ4 0.75 P83 050 Uval 0.55
606 035 CC40 080 ECUSO0 450 EZB0 030 PB4 050 Ura2 055

oscilloscope. Well proved desi based on standard - - ¥ ' &

octal valges makgrs servici;\ggn and manm(er:‘anée g;ﬁzr ag gg; g;.s g:g gg EZZ%L a,’; :Lég‘ g;", H;gg ag
straightforward and inexpensive. Because of its ) )
bandwidth of 10 MHz the instrument is suitable for

general electronic applications and educational

purposes where a sophisticated instrument would be
_ both too expensive and delicate. 3-in. tube giving a 50 HIGH GAIN DARLINGTON PAIRS TRANSISTORS FOR T.V.
x 50mm clear display. Amplitude and time base Plastic 3-Lead Case Darlington Pairs. Typical R20008B 0.95
calibrations. Sensitivity 30mm/v max. Triggered and current gain 30,000, Max. collector voltage R20108 1.65
free-running time base, suitable for displaying pulses VCBO 40V Max. collector current 400mA. 158
from 0.1 u sec. to 3 m sec. A.C. mains operation. ICBO-10nA. BUN2E 155
Price £55.00 ex. works L ey Bu133 o

Packing and carriage (U K. only £2.50) i ED208 i

Z & | AERO SERV|CES LTD. Retail Branch:

Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF 85 Tottenham Court Road
Tel.: 727 5641  Telex: 261306 (Leorar e Ulo UC (A5 E L 08

WW—005 FOR FURTHER DETAILS

HART ELECTRONICS

Audio Kit Specialists since 1961

J. L. Linsley-Hood
High Quality
Cassette Recorder

STEREO BAILEY 30 WATT TUNER AMP.

Full kits of parts for this outstanding design, including This complete tuner/amp unit is of the very highest quality and is the amalgam of our

: . a Compact EM Tuner. Bailey 30watt power amps and the Bailey/Burrows/Quilter pre
metalwork' Cablnet' IOW humfleld mains transformer amppThe woode:\ steeve is available in either teak or sapele finish to blend with existing
and all other parts. Please send SAE for full data. equipment or furnishings

The combination of our excellently designed printed- circuits and the high quality
components used makes this unit unequalled on the kit market and approached in

Cassette Mechanism only complete with Erase and quality of performance and durabiiity by few made up tuner amps.

Record/Playback head, £19.10 + 12'%:% VAT. Post R o0 o e 2 L

40 STUART TAPE CIRCUITS. Qur printed circuits and components offer the easy way to
p‘ - convert any suitable quality deck into a very high quality Stereo Tape unit. Input and

output levels suit Bailey pre amp. Total cost varies but around £35 is all you need We
e 5 can offer tape heads as well if you want new ones

FM Tunet- Several useful modifications have been All above kits have fibreglass PCB's Prices exclude VAT but P&P s in¢luded

m?de to our compact tuner. The mechanlqal layout FURTHER INFORMATION ON ALL KITS FREE if you send us a 9 in. X 4 in.

with all its advantages is retained and four important S.AE.

electrical extras are now offered. 1. Multi-turn preset REPRINTS Post free. no VAT

pots for easier tuning. 2. MPX filter for trouble free Bailey 30W 18p.

taping. 3. Extra thermal stabilisation for tuning line to STUART TAPE RECORDER. All 3 articles under one cover 30p.

eliminate drift. 4. Provision for remote control tuning of BAILEY/BURROWS /QUILTER Preamp circuits. layouts and assembly notes 15p.

as many stations as you require. All prices exclude VAT @ 72 per cent except for reprints which are exempt

Penylan Mill, Oswestry, Salop ‘

Personal callers are always welcome, but please note we are closed all day Saturday,
S —

WWW.americanradiohistorv.com
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SERVICE TRADING CO

RELAYS

(1) Coil ohms:
Price HD =Heavy Duty.

4

3 700 1.--24 ¢ c/o #9p

52 4-8 2c/0 ISP 560 6 91 4 c/o BSp

$8  5-9  bocio I 1250 1836 2c/a 75p°

185 8-12 B M P 2500 36-45 6 M  75p
230  9-18 2 c/oHD?5p" 5500 3143 2 c/oMD

430 9-24 2 cio IS5 J5p

430 15-24 4 c/o ISpT gk 85--110 6 M 75p

600 10--20 6M 85¢° 5800 33-72 2 c/o 75p°

(2) Working d.c.

SIEMENS PLESSEY, etc.
MINIATURE RELAYS
1 2

voits; (3) Contacts; (4)
All Post Paid. (*including Base)

6 VOLT D.C.

3c/0 5 amp contacts 70 ohm

24 VvOLT D.C.

2 HD c/0 700 ohm coil 85p.

100 VOLT ac 2cio75p. 3

6 VOLT DC 3¢ o 8sp.

24 VOLT A.C. mig It
Post 20p Base 16p estra

55 VOLTA.C.

3 heavy duty ¢/0 conlacis Prc

230 VOLT A.C.

3c/05amnp com Sealed Mt
Base 15p exira

Miniature relsy 675 ohm coit

MANY OTHERS FROM

OPEN TYPE RELAYS
1 make con 45p. Post 16p

9VOLT D.C. RELAY
9/12 VOLT D.C. RELAY

3c/0 5amp contacts 120 ohm available as single hole fixing or P C
fixing. state type required 85p.

4 c/0 300 ohm coil 95p. Post 15p

ENCLOSED TYPE RELAYS

24V DC 3¢ 0 85p. Post 20p Base 15p

240V. A.C heavy duty 3 ¢ o contacts
Prce 85p. Post Z0p Octal base 15p ext'a

220/240 VOLT AC RELAY

ARROW 230/240\, AC 2 c/o 15 amp contacts

Amp connectors £9.10. Post 20p

CLARE-ELLIOT Type RP 7641 G8

1 coll 85p. Post 15p

Post 15p

“ost 15p

o 85p. Post 15p
Post 15p

T3hd contacts 65p.

e 65p. Post 2Dp Base 15p

RELAY

g ISKRA £1.35. Pust 20p

24voDC 2c/080p P P
STOCK. PHONE FOR DETAILS

LATCHING RELAY
Twin latching relay  flip flap
Mains contacts
operation ar 240 volts A C with
Post 20

115 volts AC

2¢/0 each relay
or 60 vott D C
2 5K sesistor 85p.

BLOW

Mty by Woods

Extremely powertul 220/250v A
rated Capacior stact
200mm €12.00. Pos1t 1 00

Posts ! 00

PRECISION CENTRIGUGAL
ERS

Mfg by Smiths industries Miniature modet
SF/ 200 Size 95mm x BImm x 82mm Aperiure
38mm x 3imm 12cim £2.75.
Mig by Airflow Developments Lid
Precision made. continuously rated. smooth runninyg
motor 80c { m Asillustrated butwithround aperture £6.50. Post 75p

Senes
Post 50

230°240v AC

C 03amp 2 700 p m continuously

“ast construction Aperture 66mm x 50mm O A

Mra by Porvalux Type SD388 220v AC 50 Hz o Sbwmp Coninuously
rated 2800rpm 120cfm Brand new Fraction of makers price £10.00.

230 VOLT FAN ASSE

VAT 25%

Continuously rated. removable alumuium
blades Price £1.25. Post 50p

MBLY

VERY SPECIAL OFFER Mig by

100 for £5. Post 50p 1.000 for

DOUBLE POLE C/ 0 or 2 make: 2
With detachabie roller assembty

C/0 MICRO SWITCH

250 voit 10 amp 125 voir 50 for £3. Post 36

CEM 3 amp

€45, Post paid

break micrio switch 10 amp 250 v A C
10 for £2.50. Post 50p (Min order 10)

M swich

50D (Min order 10}

MINIATURE ROLLER

OMn N typi V15 FL 22 1C 10 tur £2.00 po!

230-250 VOI.T AC.SO
Simitar in pearance
Approximately 1 I pull. §

1 Puce £1.00. Post 25p

LENOID
to llustration .
ize of feet 13 4

SOLENOID HEAVY DUTY MODEL

230/250v A C Apprx 1016 pull, 4° lony x 2% wide x 3"
high £2.50. Post 50p

24 VOLT DC SOLENOIDS

UNIT contaming duty s I x 25 b pull

at 1in. travel. 2 soleno(os
6 solenoids of approx. 4 oz
v neavy uwy | make re
ABSOLUTE BARGAIN

ot approx. 11b. puli at 3in. travel.
pull at §in. travel. Plus 124V D.C

lay. Price £2.50. Post 11 00

240V A.C.SOLENOID
FLUID VALVE
Rae b il handie

k i1y IRINIG leel

hsp et on recison 1y
PRICE £2.25. Pos) hUp MEW ongnal packing

OPERATED

wp to 7 ps For

| escent at ma

instructions £
1000 watt mode!
2000 wan model

ALL MAIL OR

L] 600 WATT DIMMER SWITCH
t 0} Easily fitted Fully guaranteea by makers. Will
o ..4- control up to 600 watts of ail iighting except fluor

ins voltage. Complete with simple
275. Post 25p

£4.00. Posi 25p
£8.00. Post 40p

DERS, ALSO CALLERS AT:

57 BRIDGMAN ROAD, CHISWICK

LONDON, W4 68B.

Phone: 01-995 1560

Closed Saturdays,

VARIABLE VOLTAGE THANSFOHMEHS
Carriage extra  INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260v. A.C.
@)

BRAND NEW. Alltypes.

105

NICKLE CADMIUM BATTERY

Type V022 1.2V 22aH height 210mm width 55mm depth 25mm weight
1050 gms. €2.50, post 50p + 25p exira for each additional celt

‘200W (1 Amp) .... £10.00
0.5 KVA (Max. 2V, Amp) . £11.50
1 KVA (Max. 5 Amp) . ... .. £16.50
2 KVA (Max. 10 Amp) ... .. £30.00
3 KVA (Max. 15 Amp) . . £33.00
4 KVA (Max. 20 Amp) . . ... £60.00
{max. 37.5 Amp) . .. . £102.50
LT TRANSFORMERS
0 6. 12 volt « 10amp £6.15 Past 70p
0.10. 17 18voit « 10 amp £8.70 Post 1 00
0.6 12 volt v 20amp £10.90 Post £} 00
0 12.24volt « 10amp £9.90 postt 1 00
0.4.6.24 32voit « 12 amp €10.30 Pos1 £ 1 00
0.6,12,17 18, 20voh « 20amp €11.80 Post ¢ 1 00
Other Types 10 Order al short notice  Phone your enquines

S — e —
AUTO TRANSFORMERS

Step up step down o 115 200 220240 voirs

At 75 watt £3.00 Post 40p 150 watt £4.30 Post 50p. 300
watt £6.20. Post 60p 500 watt £9.20 Post 75p. 1000 watt
£13.50 Post 90p

RING TRANSFORMERS

Functional Versatile Educatonal

These mulh-purpoase Ao franstormers with large centre
aperiure  can be wused as a Double wound current
Transformer Auto Transtormer HT or L T Transformer

by simply hand winding the required number of turns mwugh the centee
aperning E g Using the RT 100 V A Model the output could be wound
togve BV @ 12% Amp 4V @ 25 Amp or 2V @ 50 Amp  etc Price
RT 100VA 3 18 turns per volt. £5.00. Post 75p

RY 2KVA 1 5 turns per volt £21.00. Post£1 5D

RT 3KVA 1 5 turns per volt. £28.00. Postt1 50

ROBE! STROBE! STROBE!

& HY-LIGHT STROBE Mk. IV
Latest type Xenon white light tube Sohd state timing and triggering
4 orcut 2307240 voit A C operation Speed adjustable 1.20 f p.s »
Designed tor large rooms halls, efc Light output greater than many

4 (50 called 3 Joule) siobes Price £15.40. post 75p
Specially designed case and retlector for Hy-Light £8.25. Posl £1 00

XENON FLASH GUN TUBES —— T\
R t X be: Hable fr —_— -
H oo e i ey o ’»‘1 *

***************** SO xwtt‘,
ULTRA VIOLET BLACK LIGHT

* FLUORESCENT TUBES b
41140 want £6.00 (caliers only) 2f1. 20 watt £4 60. Post 60p X
(Foc use 11 sian bipon Litings) MINI 12in. 8 watt £1.75. Post

4 25p 9in. 6 watt €£1.40. Post 25p Complete ballast unit and
hoiders for either 9" or 12" tube €1.70. Post 30p (9'' x 12 *
&K measures approx )
XXX AR RN RN
AS A e 0B M
o ~
“ 2 ﬂh‘
i i
SQUAD LIGHT o
& A new concepton i hyht é ‘\‘A\iﬁ\%h 4
4 control  Four channels each —-—
4 capable of handing 750 watis of spmlvghls floodights. or

dorens of smalt mams lamps Seven programs all speed controiled
plus flash modulation effectively giving 14 ditterent displays
4 Makes sound-to light obsolete  Completely electrically and
mechancally nose free Price only £58.00

GEARED MOTORS
100 R.P.M.

110 vott. 50Hz 2.8 amp. single phase. spht
capacitor motor immense power Conunuously rated
Totally enclosed. Fan cooled In-line gearbox. Length
250mm Oia 135mm Spindle Dia. 15.5mm. Length
145mm. ex-equipment tested €12.00. Post {1 50
Suitable transformer 230/ 240 volt £8.00. Post 75p

15 R.P.M.

lype SD48 15 rprm 80 Ib. s Input 100120 voit A C Length incl
qearbox 270mm, Hewght 135mm. Width 150mm  Shaft drive 16mm
Weight 8 5 Kitos BRAND NEW Price £10.00, carr £1 00

Suitable transformear tor us2 on 2207240 voit AC €3.85. Post 50p

116 ib.ns.

e e —
60 R.P.M. REVERSIBLE

220/240 volt A C Smal, powerful, conunuously rated motar Mig.
BERGER (Germany: Sze BOmm x 65mm x 65mm. Spindle dia
Bmm. Length t5mm. Weght 725 grams €6.50. Post 50p

e e e e e
BODINE TYPE N.C.1.
GEARED MOTOR
{Type 1) 71 6. torque 10 1b in
Reversible 1/70th h.p cvcie 38 amp
{(Type 2} 28 rg . torque 20 b in
Reversible 1/80th h.p. 50 cycte -28 amp. The above two
precision made U.S.A motors are offered in ‘as new
condition. Input voltage of motor 115v A.C. Supplied com-
plete with transformer for 230/240v A.C. input.
Price. exther type £6.25. Post 75p or less transformer £3.75. Post
65p.
These motors are ideal for rotating aerials. drawing
display stands. vending machines. etc. etc

CUr1ains.

20 r.p.m. GEARED MOTOR
2307240 volt 20 r p.m motor £1.00. Post 20p

REVERSIBLE MOTOR 230V A.C.

General Electric 230v AC 1.600 rpm 025 amp Compiste with
g bracket and O/ Asze 110mm x 9§mm

Spmmes 16" dia ZOmm long. Ex-equipment tested £3.00. Post 50p

METERS NEW

30mm Diameter.

Type 65CS 2A DC M/C 5ADC M'C
206DC M

Type 6212 |AAC M/t 20A A.C M/t 300V AC M/ ALL ABOVE
£2.50."~st 200

£2.50. Post 30p

Type 65L5 300V A€ R/M/C. £2.75. Post 30p

104 DC M/C

ROTARY VACUUM AIR COMPRESSOR ANO PUMP

Carbnn vane, oil-less 100 115VAC 1 12
hp motor. 50/ 60 cycie 2875/3450 t p m
20" vacuvm 1 25¢tm 10 ps) {approx
hgures} New unused surplus stock, with elect
connection data Fraction of maker’s price
£12.00. Postt 1 00 Sunable transtormer
£3.50. Post 50p

Post 75p S A £ {Fooiscap) for turther details

TIME SWITCH
Horstimann” Type V Mk |l Time Switch 200/ 250 volt
C Two on/two olf every 24 hours, at any manually
pre-sot time. 30 amp contacts 36-hour spring reserve
in case of power failure Day omilttng device. Fitted in
heavy high impact case. with glass observation
window. Bult to highest Electricity Board spec
individually tested. Frice £7.75. Post 50p (Toral inc
VAT £8.91)

WHY PAY MORE?!

MULTI RANGE METER 4 C volts 2 5 500 D (
voits 2 5-500 (Sensimvity 20004/ v DC & AC} DC

current 01,10, 100 mA Ohms range Sturdy
cnmpact moving €Ot instrurment with 21 ranues,
dimensians 120x 8Ox 44w Weight 2 ky

SERVICE TRADING CO Puce £5.00. incl iwads

and battery Post SUp Tutal price inc VAT &

Post £5.94)

TRIAC

Raytheon Tag symnwetncal Teiac Type TAG 250500V 10 amp 500
p v Glass passivated piasic 11ac Swiss precisiun praduct lor long term

rehabiity £1.00. Past 10p
Sutable Dac 18p.

nclusive of Date and application sheet)

A.C. MAINS

TIMER UNIT hé

Based on an eiectric ctock. with 25 amp ~i§(‘
single-pole switch. which can be preset for ) .
any period up to 12 hrs. ahead to switch e

on for any tength of time. from 10 mins. to 6

hrs then switch aff. An additionai 60 mun, audible tmer s also
incorporated. Ideal for Tape Recorders Ligh(s Eiecmc Blankets
etc Attractive satin copper finish Size 135 mm nm x
60 mm. Price £2.25.Post 40p. (Total mc VAT & Post ‘gz 87.)

INSULATION TESTERS (NEW)
Test to I.LE.E. Spec. Rugged metal con- (

struction, suitable for bench or field

work  constant speed clutch, Size L. 8 in.,

W.4in. H 6in., weight6 Ib J
500 VOLTS ) r ohms  £40.00 T
Post 800 F—’
1000 VOLTS 1000 megohms =

Post 80p. £46.00

VAT A

MUST BE ADDED

k TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING
POSTAGE UNLESS OTHERWISE STATED

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

wwwoamericanradiohisterscom

RHEOSTATS

New ceramic  construction,
enamel embedded winding,
brush assembly, continuously rated.
25 WATT 10 25 00 150._250 500 1k 16k ohra
£1.70. Post 20p. 50 WATT 1. 510, 25. 50 100 500, 1k obm
£2.10. Post 25p ATT
10/25/50/100/250/500/ 1k /1 Sk 25k 5k chm, £3.30.
§ Post 35p
Black SilverSkirted knob calibrated in Nos. 1-9. 1}
{ in. dia brass bush. Ideal for above Rheostats, 22p ea.

vitreou s
heavy duty

PROGRAMME TIMERS

50 voit A.C. operation Each cam opefates o
c v muro switch ideal tor ighting effects.
displays. et¢ Ex equip. tested simiar 1o
dlustraton 6 cam mondel 20 rpm €3.50.
Post 60p 12 cam model 15 rp.m £5.00.
Post 60p Suit transformer 230v operation
£1.50.

PERSONAL CALLERS ONLY

LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ.
Tel.: 01-437 0576
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E 10 CHAPEL ST. LONDON NW1.
nESI“"En - a Phone 01-723 8753

SIGNAL GENERATORS

MARCONI TF80ID/IS. 10-480 mHz P.O.A.
MARCONI TF80IB/2S. 10-480 mHz £225. ,
HGN MS3/U. 9.7-11.9 and 77-109 mHz. AM/FM.
ADVANCE SG63D. AM/FM 7.5-230mHz £125.
RACAL/AIRMEC 20l A. 30kHz-30mHz. As new. P.O.A. ‘
ADVANCE SG21 VHF Square-wave generator 9kHz-100mHz. £25. {

OSCILLOSCOPES

SOLARTRON CD1400 DC-15mHz.
COSSOR CDU110. DC-80mHz
TEKTRONIX 545A with CA unit. DC-30mHZ Price
only £295.00
TEKTRONIX 531 DC-15mHz with L type plug-in
TEKTRONIX 535 DC-15mHz with L type plug-in
TEKTRONIX 545B DC-30mHz with 'CA’ plug-in.
TEKTRONIX 585A. DC-80mHz with type 82 plug-in
TEKTRONIX 654B. Storage oscilloscope.

TEKTRONIX 502. 200uV. Sens. X-Y.

TEKTRONIX C27 Polaroid Camera. Series 125 with 560 series adapter.

" Texan Amplifier
as featured hy

MARCON! TF995A2/M AM/FM

PRACTICAL WIRELESS
SOLE U.K. DISTRIBUTORS — HENRY'S

By e sk ¥or on
£3 KIT PRICE inc. vaT + £1.00 pao

W Can be

built Stage
by stage
Ask for

CO-AXIAL CHANGE OVER R.F. SIGNAL GENERATORS.

RELAYS. Terminated in N -type
sockets (3 off)y Suitable for frequencies
up to 1GHz 48V DC coll Plugs
available at 50p each Relay only
£5.50 each

PRINTED CIRCUIT MOTORS.
Manufactured in U S by Photocircunts
Corp 24V DC 2.000 rpm 14 cms
diameter These are quality made. twgh
precision motors offered at a fraction of
list pnce Only £8.50 each

1.5-220mHz. O-100kHz Deviation.
1pV—100mV output. Sold in excel-’
lent condition. P.0.A.

METRIX 210 WOBBULATORS.
0 25mHz Sweep width 0 5 - 20mHz
Output 100mV attenuable in steps of
10 to 10UV Last few of these left at
only £15.00 each to callers only

E M i oscilloscopes model WM 16 with
type 7/1 WBA plug-in unit. Sup-

fealfets 5,

% Everything “'WEE MEGGERS™. 250V Insulation
RECESSary Testers Good working condition

supplied, e

Full after
sales ‘MUFFIN’ INSTRUMENT FANS.
H Manufactured 1n Holland by Rotron
service and Dims 45x45x15 ins This 1s a
ﬂ“ﬂ'"“m- precision cooling fan. very quiet
runming  specially designed for the
cooling of electromic equipment.
amplitiers, etc. 115V.50Hz operation,
drawing only 11 Watts The list price
from Rotrons 1s over £10 each. Our
pnce, brand new. only £4.50 each

Built and tested £42.001nc. VAT + £1.00 p&p
Build the Texan stereo amplifier, then you can be
doubly proud! Forastart, you'll own a superb home
entertainmentunit. And have had all the pleasure of
doing it yourself, with the Henry’s kit
Look at the Texan specilication
Incorporating fully integrated stereo preamp and powel amp.
with 6 1C’'s 10 transistors, 6 rectifiers and zener diodes. Plus
stabulisied, protected circuitry, glass fib pcb, Gardeners
low-field low-line mains triansformet, all facihties and
controls. Slim design, chassis 143" x 67 x 2” ovesall. 20 watts
perchannel RMS, less than 0.1% distortion at 1 kHz

0
T 1 230!

Builtand tested £28.501nc. VAT
+50pp&p

Build the matching Texan stereo tuner !
Features advanced vancap tuning Phase
lock loop decoder. Professionally
designed circuit Everything you need s

plied in perfect conditton complete with
trolley £125.00.

20-way BPO Jack strips to accept
316 type Jack plugs. Also quantty
of 316 plugs available All good
condition.

Centrnfugal blowers by WOODS 8inch
snail type Outlet 2% x 2in 24V DC
2 8A 2400 rpm Grey stove fimsh
All brand new. Price 1s £10.50 +
carriage

GENTS/FRIEDLAND fire alarm
bells Operating voltages 12v dc/24v
dc All in as new condition and tested
before despatch Sizes 6/8/12 inch
Prices £4.80, £5.20 and £6.50 resp

MINIATURE DEAC NI-CADMIUM
batteries, type 70DK 3 cells in package
making 3 7 Volts 25x17x15mm only 75p
post paid

COMPUTER PERIPHERALS. Tape
punches, 8 hole by Westrex and other
well known manufacturers Tape
readers by Elhot All wvirtually brand
new Prices are better than one half the

AN up-tg-|he
minute game,
Plugs int

DAWE Sirobotorch type 1202C  Fxcellent
conditony £85.00
MARCONI TF2700 Unwersal Bridge LC&R

in the kit. From the glass fibre pcb to the Switch o, : 100 maker s Write or phone for quotation
cabinetitself. Excellentspec 2.5uV PYE Electrostanc Voltmeter reads up to 40KV
aenal sensitivity 500 mV output RMS £120.00 An exceplional buy enables us to otfer

TEKTRONIX r1ype 575 Transisior curve*

wacer excellent condition stabihised and regulated power supplies

by APT at a very cheap price 16-24v
dc @ 10 Amps and 8 10v dc @ A
Both supplies are extremely stable with
low npple voltage Pnice each £18.50
+ carnage

(adjustable). Tuning range 87-102
MHz. Mains powered

THE NATURAL FOLLOW-ON

ADVANCE type 563A AM/FM R F Signal
generators 7 5-230mHz Dewviation 0-22 5
and 0-75 kHz X-sweep output, Crystal
cahbrator, ‘scope output £75.00.

Henry's latest

ELEGTRONIGS
CATALOGUE

% over5000items - * over200 pages
many new % easy-to-use, complete
*
*

For this latest edition, we have
made hundreds of changes and
additions. Features now include

MISCELLANEOUS TEST EQUIPMENT

MARCONI TF1400S double pulse generator with TM6600/S secondary
pulse unit. £105.

MAHCON' TF791D deviation meter, 4-1024mHz. 0-100kHz deviation
MARCON! 455E Wave Analyser £120.

MARCONI TF2600 Valve Voltmeter 1mV-300V. Excellent. £75.

ROHDE & SCHWARZ USVD calibrated receiver 280-940mHz (4600mHz)]
(LEVELL TG200 DM. RC Oscillator, c/w case. £65. .
ROHDE & SCHWARZ URV milli-voltmeter BN10913 (late type)

TmV-10V With ‘T’ type insertion umit, free probe and attenuator heads.
'1kHz-1,600mHz £175.

COSSOR 1453 True RMS milli-voltmeter Excellent £785.

AIRMEC TYPE 210 modulation meter Excelient condition.

ROHDE & SCHWARZ "SCR'" V.H.F. Signal Generator 1000-1900 mHz
MARCONI type TF936 Impedance Bridge £85.00.

GERTCH Phase Angle V. Meters. Range 1mV-300V. in 12 ranges
SOLARTRON oscillator type CO 546 25Hz-500kHz. £30.00.

GAMBRELL Precision 4 Decade Resistance Box 1-11. 110 ohms
£24.50.
MARCONI TF329G Q-Meter £95. '

* free 50p voucher inside alphabeticalindex
every copy sectionindex

% virtually everything everything at
needed by amateurs competitive prices
and professionals

FREE to Educational Establishments when + 20p
ordered on official headed notepaper catr { pack

All mail to: Henry’s Radio
303 Edgware Rd.London W2

LONDON W2: 404/6 Edgware Road. Tel: 01-402 B381

LONDON W1: 231 Tottenham Ct Rd. ,.ies ooy Tel: 01-636 6631
FENOTTINGHAM: 94/96 Upper Parliament 5t. Tal: (0602) 40403
HEAEADING, BERKS : 130/131 Friar Street. Tel: (0734) 583230
J¢HARROW : 190/4 Station Road. Tel: 01-B63 7788
SKCROYDON: 110 North End. FaseNote: MailOrderCustomers‘ﬂ

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH. THANK YOU.

A VAT DOWN it

C
WW — 080 FOR FURTHER DETAILS

wiaany americanradinohistory com
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Displays from major manufacturers backed by our no-quibble guarantee

DISPLAYS

CMOS from the leading manufacturers only

FND500
Outstanding Value:
Only £1.02 each for
this high quality
display.

Part No Manufaciurer Colour Type Size Price

FNDS00 Fairchild Red Common Cathode LEO 05" £1.02
TIL322 Texas Instr Red Commeon Cathode LEO 13mm £1.20
TL321 Texas Instr Red Common Anode LED 13mm £1.30
XAN654 Xciton Green Common Cathode LED 06" £1.75
XAN652 Xciton Green Common Anode LED 06" £1.75
MAN3M Monsanio Red Common Cathade LED 013" 48p

5LTO1 Futaba Green 4 dig Phos Diode 05" £5.80

Note TIL322's the Texas Instrument pin-for-pin equivalent of the FNO500. may be supplied instead
of FND500's - please state if you would not want this substtution. e g f you want FND500's to
match a Previous purchase

DISPLAY PCB's iwired for muitiplexed output - each PCB fits neatly in1o Verocase J)

For FND500 or TiL322 or TIL321 D500-6 (6 dign ciock) £1.35; DS00-4 (4 digit clock) 90p;
B500-8 {up to 8 digis counter ewc } £1.35.

For DLT04 D704-6K (6 dign clock) €1.35; D704.8C (up 16 8 digit. counter) £1.35.

ADD VAT at standard rate (now 8%) — 25p p&p on all orders Price List sent with orcers of o

request Data available on request Expon no VAT 50p (Europe). t 1 (Overseas) for Ait Mail p&p (n
Expor1 outside Europe for databooks and transformers)

53c ASTON STREET, OXFORD
S|NTE TEt. 0865 49791

€04000 0.18  CD4D28 O. €D4053 ! CD40B6  0.62  CLOCK CHIPS
Cpa001 0.18  CD4029 099 CDa054 101  CD4089 138 Mmg50250 5.00
CD4002 018  CD4030 0.48 04055 t.14 CD4093  0.69 k50253 5.60
CD4006 1.02  CD4031 192 CD4056 1.14 CD4094  1.62  MK5030M
CD4007 ©0.18 CD4D32 092 CD4057 21.56 CD4095  0.91 12.50
C04008 ©0.83 C04033 1.21  CD4059 4.77 CD4096  0.81  Ay1202 2.89
C04009 0.48 C04034 165 C04060 0.97 CD4097 312 Av51224 3.50
C04010 0.48 CD4D35 1.02 CDA061 18.92 CD4099  1.59

C04011 018 CD4036 2.23 CD4062 7.77 CD4502  1.07

C04012 018 CD4037 0.83 CD4063 0.95 CD4510  1.18  FLAT CABLE
C04013 048 CD4038 0.93 CD4066 0.61 CD4SI1 136 25 way Im
C04014 0.87 Cp4039 2.23 CD4067 312 CD45t4 2.72 1.00
C04015 0.87 CD4040 0.92 (04068 0.20 CD4515 272 10 merres 8.50
Cb4016 048 CD4041 0.73  CD4069 0.20 CD4516  1.18 1o way Im
CD4017 ©0.87 (04042 0.73 CDAO70 048 (04518  1.08 0.60
CD4018 ©0.87 CD4043 0.87 CD4071 0.20 CD4520  1.08 10 meyes 4.80
04019 0.8 (D4044 0.81 CD4072 0.20 CD3527 137  ca3130 0.88
C04020 0197 CD4045 1.22 CD4073  0.20 CD4532  1.25

C04021 087 CD4046 1.16 CD4075 0.20 CDA555  0.78

C04022 ©.83 CD4047 0.78 (CD4076 1.3 CD4556  0.78

CD4023 0.18 CD4048 0.48 CD4077 0.48 MC14528 138

CD4024 067 CD4049 0.48 (D4078 0.20 MC14534 6.04

C04025 018 CD40SO 0.48 CD4081  0.20 MC14553 5.29

C04026 1.50 CDa051 0.81 C04082 0.20 MCi4566 1.21

C04027 0.48 CD4DS52 0.81  CO4085 0.62 MCM 4552 8.05

Motorola MCMOS Databook (Vol 5 Senes €£2.77 (No VAT)
IC SOCKET PINS. Lowest Cost Sockets for CMuS TTL. IC's. Dispiays Strip of 100 pins for 50p.
400 tor €£2. 1000 tor €4. 3000 for £10.50

Verocases: White ABS Cases with PCB guidss etc.. front and rear atuminium panels. 75-1410J
205 x 140 x 40 mm €2.64. 7514110 205 x 140 x 75 mm £2.94.

8-way BOSS Switch (for programming. BCD. etc.) B ulira-min toggle switches in 16 pszIL

DL704E 0 3" Common Cathode Red LED Now only 75p
ADVANCED CLOCK KIT. Complete kit including attractive shim case for 6 digit alarm clock wnh
bleep alarm, snooze and automatic inensity control. high brightness display driving —
optional touch switch controls and crystal control/ battery back-up (both extia) using MK50253 and
Jumbo 05" LED displays Ktt also nciudes PCBs. active and passive components. IC sockst
miniature cool transformer switches. fia1 cable. loudspeakes. perspex paneil. and full instructions
£26.80
CRYSTAL TIMEBASE KIT. All components ncluding PCB (47 x 53mm} 10 provide 50 eps for
clock IC 5. giving ume accurate 10 a few seconds a month Kit includes PCB. 32-768 kHz miniature
watch crystal. rimmer. 3 CMQOS IC's and sockets. C's. R's £6.28
Advanced Clock Kit + Crystal Timebase Kit + Battery Back-up Kit £33.58
The clock will keep correct tme | mains power 1s disconnected
32768 kHz. Min Watch Quartz Crystal £3.60. 512 MHz Quartz Crystai £3.60.
PE CAR CLOCK with Joumey Timer. 6 digit clock for use 1n any car with 12V batiery. with an
independent 6 dgit. 24-hour. journey timer incorposated. Jumbo LED display comes on with
1anition — automatic intensity control Complete kit of all parts needed ncluding case. PCB and all
components £39.50
Easy to Build EE DIGITAL CLOCK (Jan 76) Kit of all components including case. PCB. min
transformer. etc 1o butld this atiractive 4 digit clock with 0-5'' green display £15.70
‘ Official Orders Walcomed. Terms 30 days. for written or
N|TE phoned orders trom Companies, Govt Depts  Nat
8 | Industries. Unws  Palys. etc Fast delivery for R&D.
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WINDSOR, BERKS.SL4 THS.

ADD 8% VAT TO PRICES MARKED »
ADD 12%% VAT TO ALL OTHER PRICES.
SEND CWO (EXCEPT GOVT. DEPTS.)
POST & PACKING 20p FOR THE UK.

ALL BRAND NEW TOP GRADE

NEW CATALOGUE LISI FREE
BAHCLAYCARD & ACTESS BY

NEW FASP? SPRYICE.LOW PRICES,
MOREY BACK IF NOT S8ATISFIRD,

SPEC DEVICES,CALLERS WELCOWE

OR TELZ?RUNE on :5 MINIMOM

FULL

SA%,
POST.

EAST SERVICE IC’s  LOW PRICES

TRANSISTORS

703 WF/IF  26p  WC1303 £1.47
ALL FULL SPEC, 709 TO99 22p*  MC1310 £2.09
DL707 COM.ANODE & 709 DIL 11 28p* MC1312 SQ £1.50
I—, | DL704 COM,CATHODE 710 DIL 11 31p* “C1318 £2,50
0.3 0-9DP 89p.ea» 723 Regul'r 42%;1' MC1330 75p
e . 741 DIL 8 P* MC1339 1.49.
,.__Io ZZ; g‘{;g&g-ﬁu C7"5‘ 741 DIL 14 31p* MC1350/1/2 75p
3015F 0-9DP ¢1.25 . (41 TO99 Ip* MC1466 /0 €3
. 747 2x741 67p*  MFC4000 W  59p
DISCO etc STROBE 748 DIL. 8 27p* NE536 FETOPA £2*
ZENON TUBE £5 ea, « 7805 5V £€1.39% NES540 £1,10¢
7812 12v 1.39* NES550 2vR' €1 *
LE @S red 12P. 7815 15V ©1.39¢ NES55 TIMER 41p°
7900 Series €3 * NE556 2x"  B84p*
209 STYLE OR 0.2" NO CLIp 11p* 76013 6W AF 75p NE560 PLL £4.00
TIL209 or 0.2"RED & CLIP 13p* CA3N46 59p  NES561 I'LL £€4.00
GREEN LARGE/SMALL & CLIP 22p¢ CA3n48 (2,20 NE562 PLL £4.00
ORANGE LARGE/SMALL & CLIP 22p* CA3054 (2 NF563 £2.25
ORP12 57p* 2N5777 33p* TEC12 50p* ICLBO38 £2.69* NEO6H £2.50
DIGITAL CLOCKS MM5316 €5% e S
:\;2?54:3439‘.‘1%311 €5 LM304 0-40V $3° SN72741 741 20ps
£3.49* PCB g1+ 1M308 Hi Bo 95p* SN76660 IF 75p
CAPACITORS LM309K OV {1.75% SN76611 IF 1
CERAMIC 22pf-0.luf 50v 5p. LY372 IF €2.00 TADIOO RIF ¢2
ELECTROLYTIC:10/50/100 uf 10 or  IM377 2x2¥ €3 TBABNO 89p
25V 7P. 50V 9p. 2uf/10V ép 1M380 15 R9p  TBAB10 7WAF B80p
1000uf 25V 18p.200/500uf 9p. LM381 €2 TBAB20  €£1.49
POTENTIOMETERS L.IN/LOG 16p ea 1M3900 40PA 63p* 7N114 uX  99p
PRESETS 6p, RESISTORS 1 P ea
HEATSINKS 05/18 7p.TO3 15p. ‘ 1qn TTL
SWITCHES: SPST 19p.nPOT 24p. FULI. SPEC. 5% off 100MIX
DIN PLUGS ALL 12p. SOCKETS ap. 740 ape 7474 27p*
ALTCASES: AB5/AB7 50p AB13 Gop 7401 10p* 7476 27p*
TRANSFORMERS . 100mA 89p ea* 7102/3  11p* 7490 37p*
3A/1A 6/12 or12/24 £2 ecach 7404 15p* 7491 60p*
NEW AUDIBLE WARNING HLEEPER 11 7405/5/7 25pe  T192/93 4307
7408/9/10 9ps i p*
TRAMPUS FULL SPEC PAKS ALL £1 ea Tara MO Taoe 68p*
PAK A 10 RI'D LINS our choice €1° 7420730 12pe 74100 £l
PAK B 7410 OP AMP 8 PIN g1 7410 12p+ 74121 26p*
PAK C 1 2\ £9.) 12 BC1noe]e 7441 6ipe 74123 a8pe
PAK F 10 BC182 {1, F 11 2N3704 ¢ 7447 67pe 74141 fap*
PAK G 8 BFYS1 (1+ ONBR1 90y 1 7170 25p* 71174 gi &
PAK J 9 2N3053 £1*.K 40 INOL4 €1 717 22p¢ 7n 95p°
NEW PAK M 4 PLASTIC 3055 90¥ ¢1% 7473 agpe 74196 €1 ¢

PRICE EACH: - MATCHING 20p*  DIODES

,\((5127 & 128 }OII;: [II;IXS’.zg"SH15574§p‘ 0OA81 & 0OA91 GERMANIUM 5p.

AC176 > T & 30 *

AC187 & 188 18p* [1p31 & 32 545' ;:222: é2§°YN§0$§4°3§. Sp*

AD119 45p*  TIP4l 63p* ;

ADIG] & 162 33pe  TIP42 Gio  gaoid b MG EHBISET O

o ) e, ENERS BZYS8 400m¥  9p,

P 29 p'  ZENERS 13K 17P.Z1Jnoisefl
gg}:;ﬂ 1321 ${sqs - ggg‘ ?R:DGE RECTIFIER 1A50 18p
A400V 25p, 4

BC108D 12p*  7ZTX107/8/9 11p P GRIEGT AR

BC109 8p*  ZTX300 %304 20p SCR’s TRIACS

Sin, TP EmelEn ol umide o
8/ -

BC157/8/0  12p  2N2646 UJT 38p~ ciggg 1Af00v SCgogNL3p47P‘

Bcie7/8/0  12p 2;2904b& 5 20P*  TRIAC SC146D 10A400V €1¢

C a 1R 2N2926broyg 9

L iainy  maoss U° 1ops INIAC nisCo 6A4OOV. o1, 75e

BC212/3/144L12p  2N3054 42p* ‘ p :

BCY70/1 16p* 2N3055 115W 37p* veri o

BD131 & 132 39p* 2N3055 RCA 60p*  qgp » CUTTE .

meies zhow oap.  ISTor/rt/aen  SSELI TR CUTtERASy

BPY50 Up:  2N3706/7/8/9 B> gpui5e o BREnT B

BFY51 1aps  2N3710 & 11 g 39hs 3ina3iv 32pe

BFY52 & 53 14p°*  2N3819kK FET 12r 3’”:17" :'1) e ]

BSX19/20/21 16pe  2N3820 FLT 40p 3imcl7" PLAIN 0.17¢1.06°

MJ2955 TO3 75p*  2Y3823k FIT 16p o) A e

ot Bope  2N3901/5/6 15p DIL BREADBOARD 6x €2

WJIE! 61p*  2N4289 mini 3lp

“PUI31 PUT  49p 245457 FET  45p [%ﬂg;}[}]

NEW “OTOROLA CD14533 £2.35¢% DALO ETCH RESIST PEN 69p+
) N ) FEC ETCH PAK 500gm  89p*

€DA0NC 1 e (fqul"ﬂ 7-in: 6x4" COPPER BOARD 50p*

Ch1001 }2”. [kzn:f ;} . PC3 KIT 3 ITEMS £24

Gl R o ap CASSETTE MECHANISM £9 & ASC12

cnant 17n+  (D1054 94p* TGS GAS DETECTORS 308etci2*

enant 15p* M0 (S D‘

cpamis  45pr  CDA0Rn - a0ps L sochets

cnant? 82p*  CN4071 17p*

cMois  82pe  CDI0RI  17pe  1OP QUALITY NYLON

PRI 77ps Cha 1 14+ SOCKETS §PIN 1op%

i 16pe 11 t1.90e VIPIN 12p*16PIN 12p

i 63p* 1528  ¢€1.10+  SOLDERCON PINS
¢ 45p* 1558 £2,145% 100 65p% 1000 ¢3.50*

" TELEPHONE 54525

WW—012 FOR FURTHER DETAILS
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VALVE MAIL ORDER CO.

159 Falisbrook Rd, Streatham, London, SW16 6ED
Tel: 01-677 2424 Telex: 946 708

ECH35 150 | EZ80 030 PLN45DD UCLB3 070 | 6DC6G 160 | 20C15 100 06! Vi3l CV2uge EFS4 QD3
VALVE ECH42 085 | EZ8] 03 075 | UF41 075 | BCHE 2.2 Wwelr e lNDUsTR'AL VALVES (,8,,? gvu’ CV3IgsR I'Fss 0G2
AZ3l 100 ECH8l 035 | EZ90 045 PFI200 070 | UF8 050 | 6ESGT 150 | 30C18 090 |BiGT 705A 6062 CVIi3 CV 3991 FFRO4 071
AZ4l 070 | ECH83 050 |GY501 090 PL36 063 | UL41 085 | 6F23 090 | 30F5 100 1R24 713A 6063 CVI11s C\ vy - Po0 OZ4A
CBL31 140 | ECHa4 050|GZ30 085 PL38 I.ZS‘ ULss 050 685G 045 | sortl 00| 1gisa | 715K 6064 (SR Cva0! (AR
CLX 150 | ECLRO 060)GZ32 085 | PL&I 0S5 | UY4l 055 | RISGT 0S5 | 30F14 100 | |Re3A 723A B 6063 CVI37 Cvia002 N30 PTIS
CYil 100 ECL&2 042(/GzM4 075 pLs2 050 | UYSS 045 GITGT 085 | 15 095 | N2t T25A 0067 CVI3 C V4003 EN3L
DAFS! 040 | ECL86 055 | H63 09 PL83 050 | vP4B 125 | 6K6GT 080 | w0117 0951 |N2IR 6072 CV140 CVi003 EN32 8A24Ur
DAF96 060 | ECLL800 HLD4IDD  PL84 050 | VR75/30 6K7GT 035 s0P12 100 | N3 R0 072 Cviad V1005 ENGT A 2403
DCC90 138 350 070 PL500 085 055 | BKBGT 050 | 30P19 095 [ {xJ3CR RO 6074 CVI60 CVain FSUT4 QA2404
DF9l 040 | EF37A 150 HN309 150 PLS04 085 | VRI05/30 | 6P25 300 | 30rL1 095 | [N3A RO3 (O8O CVIT3 | cvao0? I'SU76 QA2306
DF9 060 | EF39 125 ’ KT8] 340 PiSox 080 @ SQIGT 043 1 yopt13 e | 1Nk R0O7 £097C CVIR? CV-H008 ESU77 Q2307
DK9! 050 |EF4l 075 KT66 340 PL509 155 | VR150/30 65G7 080 | sopLly 110 BOR 6130 CVIsR CVatm B3 300
DKg2 1.0 |EFS5 180 KT8I(7C5) | Plsol 100 Was | BSI7GT 030 | 350AGT 080 | 243 811 6136 | CVIY0 Cvauin | Fo037 B18 750
DK9 075 | EF80 035 200 | PL¥O2 200 | yR3 125 | SSLTGT 055 | 45w4 060 | JAS)< RILA 618y Cv220 V4011 16060 834 H1o0
DL92 050 |EF85 Q45| KT88 365 PY32 083 | g5 50 | BSNTGT 055 | 3573 080 | 3C26A 8127 o1y CVanl CVaul2 F60h [
DL9s 048 EF86 050 KTW6!I 150 PY33 063 | g5 040 | BUIGT 075 | 35Z46T 090 | 3C3s 813 0201 CVIT3 CVa013 Foueld QFr48
DL96 05 EF89 035 KTW62 150 PYAl 800 1T4 040 BUSG 180 | 5005 070 | 3C39a 813 6202 Cv284 Cyvanld | X210y 08\j026
DM70 070 | EF91 040 | N78 5.00 050 | 354 050 6V6GT 060 | 500D6G 120 | 3¢ 824 6303 Cvage Cvi01s | FX223 QQVO3 10
DY73/7 045 | EF92 050 | OA2 045 | PY82 045 0.85 80 615 | 2121 8298 6303 CvVIR7 | Cvaole X227 QQV03-20
vamm uar EE?E g.m glzif a: g{?ﬁ ﬁg 1.20 '*0'7”0 5% %D]I\\ ;ugn 6360 CV3I§ CVa0I7 - 88\\/84‘ 207
EABC : ! W F26 o 2 | CV3XYy CV40I8 Gl 371 IE
038 |EFI84 040 PC8S6 065 PYROI 055 al46 380 | 353y {ho [ hina CVid? | CV401Y GIaVIR QQV06 30
EAF42 070 EHS0 0.60 | PC88 0.65 ' SP4l 300 6i46A 380 | 2131 RAOGA 6250 vy CV4020 G150 2R QOVOh 1A
EAF301 EL33  300| PC900 056 SPG1 1085 568 420 | 350 8661 6807 Vs V4022 GIBO I Q870 20
075  EL34 070 | PCCH4 045 T4l 1.50 TUBES 2154 | 8724 6921 CV1sg | Cvin2d (210 2D G783
EBC33 100 EL37 40| PCCH9 055 U2 100 26PE 400 | 21S6A SNTR 6939 CVisy CVI023 G400 1K OS5 10
EBC4I 075 EL4l 090 | PCCI8Y 065 U2 085 el as0 | 2K23 891R CV3i60 CV025 GN Q875 i)
EBCFS(; m ;llfq Lg igg g»g 85:{]1 3}2 wria 400 | Ik :g 7193 Cva7 CVi028 Eg ‘Czo SR
EB: ¥ 2 . . IFGI 800 | 2K2 Y54 7202 CVa72 CV i3 iTR120W SUd |
EBF83 040 | ELS] 200 | PCFB01 (060 Usol 118 3FP7 200 | 2K4S 935 7360 CVa7R C V1035 GTRI50MS Sus 1
EBFR9 032 (ELS5 _ 060 PCFBO2 085 UABCK 3GEL 500 § 2N2A ysn 7586 Cy 39l CV403% Guig
EBL3l 200 T30 175 | PCF805 00 040 5uPl 8o 957 CViys CV4039 GL20 2
ECC40 100 1y ooy g5 | PCFB06 080 UAF2 075 5CPt 500 | YA 107A 8013 CVi97 CVI040 GuUso
ECCBI 045 ° | PCFB08  1.00 | UBCal 060 #80D 1500 | 2a 1088 1623 8025A Cva2g | Cvaose | GXUI
ECCH2 038 FMEI_ 060 PCL&2 045 | UBFRO 050 Cva29 2150 | 3A 1088 Vi CVa05y K166
ECCB3 038 EYS|™ g45 | PCL83 070 UBFS9 050 DG7-5 1200 | 3A 1098 6C B 2050 9001 Cvad7 C V4060 KTh7
ECCBS 045 pygg g5y | PCLE4 050 UCCH5 050 VORI 1000 | 3A [1T0A 0CHb 2050w won2 Cvi49 CV1062 K188
ECCBS 050 - PCLB5 080 UCHi12 080 | 6gw6 100 | 12BAG  0.50 | VCRI39A 3A 110K 6CLa 2051 9003 Cvann CVionl
ECF30 045 EZ40 060 gg% :13 352:21 g.ig 6BW7  100| 12BE6 060 800 | 3A 14(7»11 6CW | 4003 Cviny CVatnd MROTY
VEZ4L 0. [ 4 040 A 167N o | X s R 5
250 Lo O ML OV T O P
K ) 2B240M oFAR 42404 | V492 CVi502 | MAUB 35 25
TRANS'STO RS & ICs 2N6% 815 | N4z 030 SNT176 045 | 3 3im 6113 4313C 13201A Cyayl CV4303 | MEOS3 VU6 20
~ ) 2Ne97 016 | 3NL41 081 ' SN7440 060 | 3p24 6HO(metal) | 4328A V717 CVas0d MEOY | QY 123A
AALIY 007 BFI79 033 OC42 040| 2N706 048  SN74R2 087} 1328 6k 7GT An87 Al1834 CVRUR | cvaso? MROY6 Y4 I30A
AAZI13 012 BFISY 036 | OC#H 020 | 2NT06A 045 SN7483 100 | 3R29 ALUSA 5544 N 20KT CvinT? V308 MROYT Y4 3000
AAZIS 810 Bi'ts] 035 | OC45 0.20| 2N1131 040 ' SN7484 100 xc22 avaGT | 5545 A2134 CVI0T76 CV5060 NROOR
AC107 051  BF194 10 | OCTI 025 2N1132 0.85  SN7486 047 ) 3C23 A2293 CVI1092 CValng MBI100O RO
ACI26 0.25 BF195 013 focn 0.28 | 2N1302 0.16 | SN7490 055 ) 3C23 4G 11F A24% CvI2ly Cra0ug ME136 R17
AC127 025 | BF197 015 |0c7§ 030 | 2N1303 Q16 SN7481AN 1C4s TR A352| CV1343 CValls AN&137 R18
AC]E«H 015 BF200 032 | OC77 854 | 2N1304 016 e 100 | ICNI00AS 12AY7 | A9 CV1478 ME 110
ACI176 025 ' BFS6! 025 | OC3I 029 2N1305 ¥ 016 SN7492 070 ) 3F3 1 7B4A ACTa CVidie DA MEI4] S1IF12
ACI87 021 BFSY8 025 |OCBID  028|2N1306 028 | SN7403 016 | SN7493 070 352 13BYTA AC 9 CVI477 DAdl M8i42 S130
ACIHS 020 BFWIO 061 | OCBIZ 045 2N1307 028 | SN7403 026 ) SN7asd 080 | 330 60F 1361 CVI478 DA 2 NEIRE] S130p
ACY21 035 BFX29 028 | OCK3 060 | ZN1308 028 | SN7405 022 | SN7485 08U} 31701 12E14 BIC I¥ CVI794 | Datou ME 4y STV 280 40
ACY3S 078 BFXNB& 024 | OC140 6.14 | 2N138 030 | SN7408 0.42 | SN7496 0% | 30 |50k P BSY0 CV 1480 DYTI2 M&IST STV2R0 80
ADIs0 050 BFY) 62 | OCI70 030 2N1613 021 Ismw? 87| 3Q 1051 8D 151356 CV14R) - M&io] SU4t
ADI49 075 BFYS! 020 | OCIT7E 030 2Ni6l4 045 | SNT40% 18y 3¢ BTS CVI4x2 Fs3] MEI62 SUL2
ADI61 044 BFYS52 02 OC2n0 10| 2N2147 125 | SNTA IV 0B kL HT1s CVI787 FROCC NBE63
ADIE2 04 HRI0O 04 oc201 19| 2N2160 D78 | SNTaI0 IVI390A 7581 BTas CviRl? EROFC MBI6T THO3 10
AF115 025 BYL0O 021 0202 150 | 2N2369A IV/3908 75C1 HTT9 Cvigaz FROF M8&17Y ITIS
AF116 025 BYI26 034 0C203 1.25 | 2N2646 RIAL B183 CVi8313 FroL MRI190 =2
AFI17 024 BY127 012 | OCP71 2N2904 11254 BSAL C MR 196 ITRIAR
Apg 048 BZX6i =i ggmzl Er:zam 1230A R5A2 Y C AN 204 TZ40
AF235 044 P V2905 30 ONG C ARI(2
ASYZ7 040 ' BZYRS sentes TICH4 2N2905A :;g‘/\ ::8,:9 | (({/}2 C ME213 Uiy
ASY 025 010 T1C226D 2N 2906 Cas SOC | | Cv2s C | M8223 U1y
) SRSC et Lz Lanna X250 | 90CG Cv26 G I Mx124 u2?
3 ) v Y 3 - RAGY
BC1U: s U | sNTiz b ] cva & ‘ lﬂﬁz;? VLS631
AI0B 2N, 91 SN74, ¥ “vaz? C g AB2AT
Bc“l’; 2N3Mj: ggg 2\”13(2) f‘\’{)ﬁi' t‘ws X B A4S 73007
BCi £k SNid 15083 CVsd ME 1400 7739
BC117 24| 2N3702 D11 | SN7433 SNA 150€ | V13 ME 1401 78030
BC143 13| 2N3703 012 on 150C2 3 Cv74
e hRIGeE ANX250R 15003 6AQSW (VS 2 8A%
16 | 50C > . A
BC163C 025 2N3706 011 SB/251M 17(0)% ey evin gbiw()% 0A4G
BC182 a1y 2nNs707 - 013 SB/250M a8 n038 Cvi CV3sn On2
BC182L 006 2N3708 007 PHEY I 3 0059 RN Cvans OB3
BCIML 006 2N3709 010 2 - .
BCY32 6l
. ¥ L4
Btk b VAT THIS MONTH'S
BCY 7 .50
BCYIL 02 OAnl 630 VALVES & PLASTIC
BCYZ 015 OA200 0ls TRANSISTORS 12'2% @ OSCILLOSCOPE TUBES
ag]zn Mu’g oixzoz 2.20 SNTi9Y 252 G ED 270 TYPE DG 7-5, VCR 139A. CV 1526
BDIZi 10 16 025 . INTEGRAT 9 . <
BDI2e 05 QC2 B2 sN7475 089 0 Price £8.00 P&P 50p add VAT 8%
BDI3 02 023 ] 0I5 CIRCUITS 8% AND
BD132 050 OC25 040 033 .10 T 14 15 METAL CAN
BFI15 0 OCH 075 |1S2051A 013 pin 15p
BF167 025 OC35 075 IS2I00A 013 S s
BFIZ3 038 OC¥ 060 (300 azs onez 0, SOCKETS 16 pin17p TRANSISTORS 8% SPECIAL OFFER
Termms of_ Business: Mon. to Fri. Open tor callers 9 a.m. to 5 p-m. Closed Sat. Express postage 12p for one valve; 2p each additional valve. Express postage: 12p per order
for tr s. Prices on ion for any type not listed. Obsolete valves a speciality. Prices correct when going to press. This applies to the U.K.

| Plevel 560mV rms
{nput impedance 5ok (?

Suitable as stereo on

MC1310P only £2.15 plus p.p. 10p

(as in "W.W." July '72)

MOTOROLA MC1310P

DELIVERY

SPECIFICATION
Separation: 40d8 50H2-15kHz

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP

EX STOCK

Distortion. O 3

Q/P level 485mV rms per channet
Power requirements 8-14V at 16mA

Capacitors

indicator for above

Will drive up to 75mA stereo ‘on lamp or LED

KIT COMPRISES FIBREGLASS PCB
(Roller tinned) Resistors | C
Preset Potm & Comprehensive Instructions

LIGHT EMITTING DIODE

ONLY  WHY PAY
MORE?
£3.98 Mo°%
RED 29p
GREEN 590

NOTE

As the supplier ot the fust MC1310F decoder kn
thousands. our customess can benefit trom our wide expenenc:

V.AT

of

whith we

Please add V.A.T. to all prices

FI-COMP ELECTRONICS
PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY
BURTON-ON-TRENT, STAFFS. DE11 9PT

have

old nterally

AC/DC MULTIMETER
TYPE U4324°

With taut band suspension
movemerit

High sensitivity movement
and full coverage of AC
and DC current and
voltage ranges
1o 60 6000A 4 Amy
(G 2230 0UMA 3 Anps AC
) 6L no 1

h

s DC

16 16 80 150 300 600-900
Volts AC

510 20000 H7 tre ar

&
"
M Hes

* STAR OFFER
BC 207
50 for £2.50 + 75" VAT
Plastic BC 107

* STAR OFFER
2N 3055A
B8 for £2.50 + 8 VAT

+ STAR OFFER
IN 4002

100 for £2.50 + 8 VAT
SHicon recutier
1 amp 100 volt

Please add VAT
and 20p PR P,

Price £9.95
+ 8 VAT
2.000 items
~

Send Stamped Addressed Envelope for FREE Catalogue of over

ORCHARD WORKS. CHURCH LANE, WALLINGTON, SURREY SNE TNF

S
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. RETURN OF POST MAIL ORDER SERVICE
BSR HI-FI AUTOCHANGER ELAC 9 x 5in HI-FI SPEAKER TYPE BAKER MAJOR 12’ £11.50
STEREO AND MONO s—— 59RM i 30.14,500 c/s, 12in double cone,

This famous umit now available, 10 watts, 8 ohm

£3.45

RCS LOW VOLTAGE STABILISED
POWER PACK KITS

woofer and tweeter cone together
with a BAKER cerarmic magnet
assembly having a flux density of
14,000 gauss and a total flux of
145.000 Maxwells. Bass resonance
40¢/s. Rated 25W NOTE: 3 or B or
15 ohms must be stated.

Plays 12/, 10" or -7" records, Auto of
Manual. A high quality unit backed by
BSR rehability with 12 months’
uarantee. A C. 200/ 250V,
ze 13%-11%in., 3 speeds.
Above motor board 3 %in.
‘Below motor board 2Ynn.

th STEREO and MONO TH v -
glARTSRIDGE " £10.95 rost 75p Module kit 30-17,000 c/s with
All parts and instructions with Zener diode. printed £2.95 tweeter. crossover, baftie and
circuit recufiers and double wound mains . |nslrucl.|ons !
PORTABLE PLAYER CABINET wansformer Input 200/240V ac Output  Post45p .
Modern design. Rexine covered. voltages available, 6 or 7.5 or 9 or 12V .d ¢ up to 100mA or £1 4-50 Post 60p each
Vynaur front griile. Chrome fittings - £4 50 less Size 3 x 22 x 12 1n Please state voitage required. Please state 3 or 8 or 15 ohms.
Size 17 x 15 x Bin. approx . Post 50p o .
===
Motor board cut for BSR or Garrard deck RCS POWER PACK Kﬁ' I BAKER "“BIG-SOUND"” SPEAKERS. Post 50p each.
12 VOLT 750mA Complete with printed £3.35 30p ‘Group 25° ‘Group 35’ ‘Group
. ! caircuit board and assembly instructions. . 12 1 .
HEAVY METAL PLINTHS 12 VOLT 300mA KIT. £3.16. 9 VOLT 1 AMP KIT~ £3.38. 1 £8.95 JNE10.50 150015
With PV C Cover Cut outformost B S R or 3orBori150hm 3or8or 15 0hm 75W£1 .
Gerrard decks Silver grey fimsh. Model "A ™ £5.95 R.C.S. GENERAL PURPOSE TRANSISTOR ' 8or 15 03“ 50
Sue 12%2 X 14% X 7% . PRE-AMPLIFIER — BRITISH MADE
Model "B"" Size 16 x 13% x 7in  £6.80  pog; 75p |deal for Mike, Tape, P U , Guitar. etc Can be used with Battery %%vguhgos%E/LaAg%% ‘ig%?_‘::f‘?g:';bxgzm 60 WATT
9.12V or H.T. hine 200-300V d c. operation. Size. 1% x 1% x L A £14 5bl
Yon Response 25 ¢/s to 25 kc/s. 26 dB gain e 30-16,000 CPS MASSIVE CERAMIC MAGNET 80
COMPLETE STEREO SYSTEM For use with valve or :radnsglor Iaq;nim;m £1.45 3%": ALUMINIUM PRESENCE CENTRE DOME. Post 50
Two full size loudspeakers 13% x 10 x 3%in Player unit Full instructions supphied. Details S.A.E. P e SPEAKERS S ERBINETS
chps to loudspeakers making it extremely compact. overall T~ TEAK V RED Hi-
size only 13% x 10 x BY2in , 3 watts per channel, plays all ELECTRO MAGNETIC For 12in or 10in speaker 20;‘31‘ 2in Cz::g :05' ggp
records 33 rpm ., 45 rpm Separate volume and tone For 13x8in or Bin, speaker 16x10x7in 5 ost 75p
Attractive ' controls PENDULUM MECHANISM For 8x5in. speaker‘l x8x6in ... .... £4.98 Post 50p
= 240V a.c £25 1.5V d.c. operanon over 300 hours continuous:on SP2 OUDSPEAKER CABINET WADDING 18 wde  20p fi
—_— mans . £1 carnage battery, fully adjustable swing and speed Ideal displays.
teaching electro magnetism or for 95 Post R.C.S 100 watt .
metronome, strobe, etc p 30p Ry = =

VALVE ‘
FEW ONLY g (RCS M)
R.C.S. “MINOR" 10 watt AMPLIFIEII! lgnk‘ AMPLIFIER
. This kit 1s suitable for record players, guitars, tape playback,
m = elelcuolmtl: nr:;uumemsr or s’mall P A. systems Two versions CHASSIS

available Mono, £12.50; Stereo, £20. Post 45p Specification
10W per channel, input 100mV: size 9%z x 3 x 2in. approx
S.A.E. details. Full instructions supplied. AC mains powered

four inputs Four way mixing, master volume, treble and bass
controls  Suns all speakers This professional quality amplier
chassis 1s suitable for all groups, disco. P A, where high quality

§ power 1s required 5 speaker outputs A/C mains operated Slave
SPECIAL OFFER! . MAle TRANSFOR MERS ALBROST] ompul| Produced by demand for a quaiity valve amphifier
SMITH'S CLOCKWORK 15 AMP o Send for leaflet prce E£85 carr £2 50
TIME SWITCH 250-0-250v 70mA. 6.5V, 2A - . £3.45 - —
0—60 MINUTES £2.50 rost 350 250-0-250 80mA 6 3V 3 5A. 6 3V 1A or 5V 24 £4.60 SPEAKER COVERING MATERIALS. Samples Large 'S A'E
Single pole two-way. Surface mounting 350-0-350 80mA. 6 3V 3 5A. 6 3V 1A or 5V 2A  £5.80 Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £3.60
with hxng screws Will replace existing 300-0-300V 120mA, 6 3V4ACT. 6 3V 2A £7.00 De Luxe Horn Tweeters 2-18kc/s 15W. 15 ohm. £4.50.
walt switch to give ight for return home, MIDGET 220V 45mA., 6.3V 2A . e . £1.40 CROSSOVERS. TWD-WAY 3000 c/s 3 or 8 or 15 ohm
garage automatic anti-burglar hights, etc HEATED TRANS 6 3V Y2 amp £1; 3 amp £1.40 £1.90. 3-way 950 cps /3000 cps. £2.20.
Vanable knob. Turn on of off at full or GENERAL PURPOSE LOW VOLTAGE Tapped outputs at 2 LOUDSPEAKERS P.M. 3 OHMS. 7xdin £1.50; 6%,
intermediate setings. Brand new and amp 3.4.5,6,8, 9.10 12 15 18. 25 and 30V £4.60. £1.80; 8x5in., £1.90; 8in., £1.95.
tully guaranteed tamp 6.8.10 12.16. 18, 20 24, 30 36, 40. 48. 60 SPECIAL OFFER: 80 ohm 2%in 2%in . 35 ohm. 2in, 3in .
. :g‘go i;gg g 8 ‘06 1: :g 1”23 122 12; gg gi ;g 25 ohm. 2% dia. 3in dia, 5in dia, 8 ohm, 2%in. 3in,
0 deleb & ETnfY) g Lo Ulh Ugsa Uleh Nl ok oo el 3V 15 ohm. 3%in dia. 6x4in , 7x4in . Bx5in
Rafls moocd sL.gau%s'/’:EA;(’/E.?nE::LES wil ety et 36 40,48, 60-£8.70. 6 amp 6 8. 10, 12, 16. 18, 20.- e v 2w 3%, B dra. £1.25 sach.
P - 24, 30. 36. 40, 48. 60 £11.25. 6.06V 500mA r.715.09v 1 PHILIPS LOUOSPEAKER, 8in , 4 onms, 4 watts,
H a 1. . £1,12v ,£1,12v A, . ‘
WEYRAD P50 — TRANSISTOR COILS | §1°10 55000 3amp, €275, 20v: Jamp €205, |  Focancutian ‘0
RA2W Fernte Aenal 85p Driver Trans LFOT4 65p 40V 2 amp.. £2.95, 22-0-22V, 4 amp d ¢, £3.45, 16V RICHARO ALLAN TWIN CONE UDSPEAKERS
|F P50/2CC 470 ke/s 40p | Printed Circut, PCAY.  85p e oo B 16Y. 2 220D 5 8 10 16V, v 8in diameter W £2.80. 10in. diameter 5W £2.95;
3 40p JB T Gan . g taly 9 25 fo e Rl Y Ry 7 12in chameter 6W £3.50. 3/8/15 ohms. please state
3rd | F P50/3CC . uning Gang . £2.00 amp.. £1.95, 20V ¥ amp.. £1.75, 20V. 1 amp . £2.20. v O UTeUT TRANS. 40p: MIKE TRANS, 50 1. 40
PSO/1AC .. . ... 80p { OPT1 . . 85p AUTO TRANSFORMERS, 115V to 230V or 230V to 115V Y Oy otal 100 1 £1.25 ' oAl
Ferrnte Rod 8 x %in., 20p. 6 x 5/16in , 20p. 3 x Yain 10p 150W £5; 250W £6; 400W £7; 500W £8. ke trans. mum 2 5
- FULL WAVE BRIDGE CHARGER RECTIFIERS Loudspeaker Volume Control 15 ohms 10W with one incn iong
VOLUME |80 Ohm Coax 8p yd e AR 1o 65,750 ap 4.60, Rusaied bush for wood ponal mouued, un, Shae 800
. 2 amp £2.75; 4 amp £4.80. -
CONTROLS BRITISH AERIALITE 12V. 1%2A HALF WAVE Selenium Rectifier, 28p. 3AKER 100 WATT
5ki) t0 2M1) LOG or LIN | AERAXIAL-AIR SPACED ALL PURPOSE

AMPLIFIER

All purpose trensistonsed 3
Ideal for Groups. Oisco and P A. M
4 inputs speech and music. 4 way
mixing. Output 8/ 15 ohm. a.c Mains

L/S 28p. D P 40p. STEREO| 40 yd £3; 60 vd £4.80 T
{73 88p. D.P. 75p. Edge 5K, | FRINGE LOW LOSS 1D GOODMANS 8-inch

S.P_Transistor 30p. Ideal 625 and colour  yd. g'";FI EWASLS WOOFER s
I e A —————————e e e ohm 1 arge ceramic magnet pecial v
ELAG HI-Fi SPEAKER

Rubber cone surround. Frequency response. \
30-8000 c/s

————

q - Carr
8“"_ or lo X 6“"_ Ideat HI-FI Enclosure Systems. £6.75 - Z::;‘;;L’bge::g !?ZsEclonlrols £65 £ 00each
Dual cone plasticised roll surround. Large NEW MODEL MAJOR--50 watt, 4 input, 2 vol
ceramic magnet. 50-16,000 c/s Bass 230 . ;EW Engo(j;'SI;OLVTIC g;"og_n@%:%_ 50 Treble and bass Idea! disco amplitier £49.95
resonance 55 c/s 8 ohm impedance, /350¥ p +50/ p y Y
10 watts. music power. £4.. 35 430 20p 500/25V 25 000/350V 95p 100 WATT DISCO AMPLIFIER CHASSIS
. Post 35p 87350V 28p 100+100/275% 659 32 +32/250¥ 20p volume. treble, bass controls 500 M V input
E.M.l. 132 x 8in 16/350v  35p. 150+200/275V  70p  32+32/450V Four loudspeakar outputs 4 to 16 ohm £52
P A 32/500v  6Op 8+8/350V 50p  350+50/325V 85p
SPEAKER SALE' 25/25¢ 15p 8+16/350V 50p 100-+50-+50/350¢ 85p BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
! Add musical highlights and sound etfects to recordings.
8ass Wooter, 50/50v  18p 16+16/350¥ 60p  32+32+32/350v 6%p
With tweeter and . 00, 15 2.4+ 32/350V 60p  4700/63V %5p Will mix Microphone. records, tape and tuner £5.20
crossover 10 watt 185:('51";«0""1 i . 100/25¢  15p with separate controls into single output 9V oSy
BRI D o LOW VOLTAGE ELECTROLYTICS TWO STEREO CHANNEL VERSION £6.85
lustrates £6_60 1,2,4 5 8 16, 25, 30, 50. 100. 200mF 15V 10p. BARGAIN 3 WATT AMPLIFIER. 4 Transistor
£5. 25 Post 35p Post 45p Y Y 500mF 12V 16p; 25V 20p; 50V 30p. Push-Pull Ready Built, with volume. Treble £4.50
8 ‘ i 1000mF 12V 17p; 25V 36p; 50V 47p; 100V 70p. and bass controls. 18 voit d ¢ Mains Power Pack £3.45
With flaied tweeter cone and ceramic BTN, 2000mF 6V 25p; 25V 42p; 50V 57p. ——————— —
magnel 10 watt EE 2500mF 50V 62p; 3000mF 25V 47p; 50V 65p. COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
Bass res 45-60 c/s £3 45 24 5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p. gz&a:g’;ﬁi:gxkﬁ :g:bf!wg:oﬁon TWIN 85p.
Flux 10 000 gauss . . B R ohms. 7p yd.
8 ohm 40 to 11,000 ¢/s. Post 35p JRT WAVE 100pF air spaced gangable tuner, 95p. JACK SOCKET Std. open-circuit 20p, closed circuit 25p;
Cabi : °  TRIMMERS 10pF 30pr S50pF Sp. 100pF 150pF 15p. -Chrome Lead-Socket 45p. Mono or Stereo.
Bookshelf Cabinet CERAMIC, 1pF 10 0 01mF. 5p. Silver Mica 2 to 5000pF Sp.  Phono Plugs 8p. Phono Socket 8p.
Teak finish 16 x 10 x 9in £6.95 PAPER 350V-0 1 7p; 0 6 13p; 1mF 1650V 16p; 2mF 150V JACK PLUGS Std. Ch_romo_SOp: .5m!n Chrome 15p.
For EMI 13 x 8 speakers Post 75p 15p; 500V-0 001 to 0 05 Sp; 0 1 10p; 0 25 13p; 0 47 25p. DIN SOCKETS Chassis 3-pin 10p. g-vgn 12°p~
MICRO SWITCH SINGLE POLE CHANGEOVER 20p. OIN SOCKETS FREE 3-pin 25p: 5-pin 25p. OIN PLUGS
THE “INSTANT” BULK TAPE ERASER o SUB-MIN MICRO SWITCH, 25p. Sinale pole change over 3.pin 25p; S-pin 25p. VALVE HOLOERS, 10p; CANS, 10p.
ANO HEAD gEll\rAGNET'ISER. Sunlabli'gv ‘ TWIN GANG, ' 00 208pF + 176pF £2.00; 500pF standard
cassettes and all sizes of tape reels . 75p; 365 + 365 + 25 + 25pF. Siow moton drive 50p.
mains 200/250V Leafiet SAE o4 3p 120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p. R.C.S. SOUND TO LIGHT KIT
Wil also demagneuse small . NEGN PANEL INDICATORS 250V AC/DC. Amber of red. 30p. | Kit of parts 1o build a 3 channel sound to ight unit

1,000 watts per channel £12.50. Post 35p
'Easy to bwla Full instructions supphed, cabinet £3.
As teatured in December Pracucal Wireless

to00ls Post 30p s RESISTORS. %W "»W. TW 20% 2p; 2W 10p; 101 0 10M

0 - N | HIGH STABILITY. "2W 2% 10 ohms to 6 meg 12p.
BLANK ALUMINIUM CHASSIS. 6 x 4-70p; 8 x 690 Ditto 5 Preferred values 10 ohms to 10 meg  5p.

10x T ELS 12X BoE135 1425 -€1.50: 16:6 €145 WIRE-WOUND RESISTORS 5 watt. 10 wart 15 watt 10 o
ALUMINIUM PANELS. 6 x 4—17p; 8 x 6—2dp; 14 chmshioll00KIZpleachy L L S 88 o
o 10 T 38p: 12 x B—a3p: 12 x 5_30p; 16 x  VAPE OSCILLATOR COIL Valve type 35p. LPm, 4 pole 185mA Spindie 0 18720 78
S 3 — 3 — 3 - v 1ze x X . Post
6-43p; 14 x 9—52p; 12 x 12—68pi 16 x.10—75p. " BRIDGE RECTIFIER 200V PIV % amp 50p. 120V modet £1 B
A l [} I I ’ I Open 9-6. Wed. 9-1. Sat. 9-5 (Closed for lunch 1.15-2.30)
Radio Books and Componsais Lists 10p. {Minimum posting charge 30p) All prices include VAT (Wae accept Access or Barciaycard) Tel. 01-684 1665

MAANN 2o aricanradiobicton . aa
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Miini~-Computer
Exchange

JUST RECEIVED — PDP8E 8K Processor

PDP11/20 24K Processor with BF11/RS 11t Disk Drive and
Contro! and Remex High Speed Reader / Punch & Control
Tektromix Graphics Display & Control (for PDP11 senes)
PDP81 16K Processor. rack-mounted. with Teletype Control
PC81 High Speed Reader Punch

RKOS Disk Drive (no controlier)

DF32 Disk Drive and Control (for PDP8E series)

TUB0 DUAL Cassette Drive and Control (for PDPSE series)
RTO2 Single-ine Alphanumeric Display and Control (for
PDPSE series)

DEC 6t Cabinets

IMMEDIATE EX STOCK DELIVERY OF ASR33 TELETYPES
ALSO ASR35 and KSR33

NOVA 2/10 32K Processor with Hardware Multiply /
Divide, Floating Point, Real Time Clock and Paper Tape
Reader J

NOVA 1200 16K Processor with Real Time Clock Twin
Cassette Unit and Matrix Printer
Also available Nova 4K Memory Module 8103, a few only
8K 8115 From £250.

NOVA 2710 16K Processor with Teletype Control — BRAND
NEW IN ORIGINAL PACKING!

IBM PUNCHED CARD
EQUIPMENT

EX STOCK DELIVERY OF IBM 024
056, 026, 077

Add 8% VAT to alf

I sho - Can s welcame
Cariage oxira — 49/53 Pancras Road, London NW1 2QB. Tel. 01-278 5571 """
dotails on request.

Tape Punches and Readers

TELETYPE BRPE 110 cps Synchronaus Punch
5 7 Bchannel Selt contained mains operated uni
consishing of punch umit base motar and fape
supply spool  Pnce £145 00 Sound fucing
cabinet ava lable at £25.00

FACIT 4060 rack mounting heavy duty punch b 8

channel  maximum  operatny  speed 150 eps
Complete with supply and take up spools tape
low out sensor and farge bultin chad box

£595.00 Control unit also available

TALLY P.120 panel mounted pertoratar  Asynchronous eperation up
120 cps Integral tape supply and take up spaots Price £150 00
TALLY 420 Rack-mounning pertorator Asynchronous operalon up to
60 cps Integral supply and 1ake-up spoots Complete with Model 5088

wansistonsed drive package £495.00

WELMEC LOW-SPEED PUNCH Magnet catly daven up 1o 17 «ps
ideal for data logging targe chad box £45.00

FACIT 4001 Rack mounting high speed reader A very high guality
unit with J electne reading and capstan dove Read ng speed up to 500
cps {or 1000 cps using separate spooled) Car bu stopped between two
consecunive characters £650.00

TALLY R150A READER 150 cps Fast rewind Sutable for
rack mounting Complete with supply and take ¢ spools £200 00
TALLY 424 rack mounting starwheel reader Bidwectional operatton up
to 600 cps Complete with supply and take up spoois Price £125.00
WELMEC RB2 solenoid opergte@ mechamical reader Low cost
low speed ceader tor speeds up to 17 (ps Compact tree standing une
£45.00

DATA DYNAMICS Punched Card-10 Paper Tape Converter Paper
tape hand editing urits £12.80 (P&P 50p) Paper 1ape hand sphcers
£18.50 (P&P 50p)

IBM 1130 SYSTEM BK Processor Paper tape reader and punch Card
read punch Automatic typewnter console

1BM 170 WRITERS Model 73 Gollball Input Output typewnters BCD
Coded £295.00

1BM 7330 TAPE DECKS. Stipped down units (1 e no electronics)
consisting of complete deck with /-track read/wnite head drive and

vacuum motors and control panel Read/write speed 36 /sec 556
bp- low and high speed rewind
MDS KEY-TO-TAPE ENCODERS. 9-track encoders IBM coded

Poce £450.00

COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED

WW — 087 FOR FURTHER DETAILS

wasny americarradiahistorny com

LYNX ELECTRONICS (LONDON) LTD
.
DL704 99p DL747 £1.75 2 RED LED ONLY 13p
. DL707 99p DL750 £1.75 GREEN CLEAR 15p
ACI26 0.15 BC301 0.32 8Y206 015 1N4003 0.06°
AC127  0.16 8C323  0.60 5“‘3’; 200 0.20 IN4OVA  0.07°
AC128  0.13 BC327 0.18" BYX36- 0.12° IN4OOS  0.08°
AC128K 0.25 BC328  0.16 BYX36-600 0.15° IN4OO6  0.09" THYRISTORS
AC141  0.18 8C337 0.17° B8YX36-900 0.18" IN4QO7  0.10° 8A 1A 3A 64 8A 104
AC141K 0.28 BC338 0.7 BYX36-12000.21" 2N696 0.14 1092 (105; (C106 type) (10220 (10220)
AC142 0.18 BCY70  0.12 BYX38-300 0.50 2NB97 0.2 50 20 25 35 a1 a2 a7
AC142K 0.28 BCY71  0.18 8YX38-600 0.55 2N706 0.10 100 25 25 a0 a7 48 54
AC176  0.16 BCY72  0.12 BYX38-900 0.60 2N929 0.14 200 27 35 as 58 60 68
AC176K 0.25 BD115  0.55 BYX38 12000.65 2N930 0.14 400 30 40 50 87 88 98
AC187 0.18 BD131  0.36 82X61 Seres 2N1131  0.15 600 65 70 1.09 119 1.26
AC187K 0.25 BD132  0.40 Zeners 0.20 2N1132  0.18
AC188 0.18 Bg\gs g.:e 82X83 or B2X88 2N1304  0.20
AC188K 0.25 80136 0.39 Senes 2N1305  0.20
AD140  0.50 8D137 0.40 Zeners 0.11 RO s TRIACS (PLASTIC TO-220 PKGE. ISOLATED TAB)
AD142  0.50 B0138 0.48 C106A 0.40 2N2102  0.44 4A 6 5A 8 5A 10A 154
AD143 046 BD139 C1068 0.45 2N2369 0.14 1) (b} @) (b {2} (b} {a) (] (a) (b}
AD149  0.45 BD181 0.86 C106D 0.50 2N2369A 0.14 100V 0.60 060 0.70 0.70 0.78 0.78 083 0.83 1.00 1.0
AD161 0.36 BD182  0.92 C106F 0.35 2N2484  0.16 200V 0.64 0.64 0.75 0.75 0.87 0.87 0.87 087 117 17
AD162  0.35 80183  0.97 CRS1 05 0.25 2N2646  0.50 400V 0.77 0.78 0.80 0.83 0.97 1.01 113 1.9 1.70 1.74
AL102 095 80232  0.60° CRS1/10  0.25 IN2905 0.8 600V 0.96 0.99 0.87 1.01 121 1.26 142 1.50 211 237
::;11(1)3 (0):: 33%33 g;g g:g: gg g:: g:gggg: gf: N B Tnacs without interial tngger diac are pniced under column {a) Triacs with nternal tngger
AF115 0:20 80238 0.60° CRS1/60 0.65 2N29260 0.09° diac are priced under column (b) When ordering please indicate clearly the type required
AF116  0.20 BD184 1.20 .CRS3.05  0.34 2N29267 0.09°
Nia  bse 8bv38 060 CRs320 050 EAESER
AF118  0.50 N . b 2N3053  0.15
AF139 033 BDY60  0.60 CRS340 060 283084 0.40 2 U mri P
AF239  0.37 8DYE1  0.65 CRS3-60  0.85 2N3055  0.50 124 2595 100+ 124 2599 100+ 124 2599 100+
8C107 0.14 BDY62 0.55 MJ480 0.80 2N3440 0.56 7400 1ap  12p  10p 7445 85p 71p 57p 7493 45p a0p  32p
BC107B 0.16 BF178  0.28 MJa81 1.0 2N3442 120 7401 14p  12p  10p 7447  81p 75p 65p 7495 67p 56p  45p
BC108  0.13 BF179 030 MJ490 0.90 2N3525  0.75 7402 14p 12p 10p 7448 7Sp 62p S50p 74100 €1.08 89p 72p
BC109 0.14 BF194  0.10° MJ491 1.15 2N3570 0.80 7403 1Sp  12Vip 10p 7447A 95p 83p 67p 74107 35p 28p 22p
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BC153 0.18 8Fx85  0.25 oc71 0.10 2N381g  0.28° 7442 65p SSp 43p 7492 57p 46p 36
BC157  0.09° BFX88  0.20 oc72 0.22 2N3904  0.16° o B B
BC158  0.09° nggo 0.20 ogsa 0.14 2N3906  0.16°
BC153  0.09° FYS1  0.18 SC40A 0.73 2N41T24 014" g
BC160  0.32 Brvs2 019 sCa0B  0.81 284290 012 LINEAR IC'S
BC161  0.38 BFY64  0.35 SC400 0.98 2N4348  1.20 3014 8 pin DIL 35p° 900 14 pnDIL  70p 565 14 pn DIt £2.00°
81688 0.09° BFY90  0.65 SC40F  0.65 2N4870  0.35 307 55p- 2005 Dl 2 566 8pn DIl £1.50°
BC182 0.1 BR100  0.20 SCa1A 0.65 2N4871  0.35 309K 1.60 741 8 pin OIL 28p° 567 8 pin DIL £2.00°
8C182L 0.1% BRY39  0.40 SC418 0.70 2N4%19  0.70° 380 14 pin DIL 90p 741 14 pin DIL CA3046 14 pin DIL 50p°
BC!1B3  0.10° BSx19  0.16 SC41D 0.85 2N4920  0.50" 381 14 pn DIl £1.60° 748 8 pin O1L 36p° CA3045 85p°
BC183L 0.10" B8SX20 0.18 SC417F 0.60 2N4922 0.58" 555 8 pin DIL 45p
BC184 0.11" BSx21  0.20 ST2 0.20 2N4923  0.64°
8C184L 0.1 BSY95A 0.12 TIP29A 0.44 2N5060  0.20°
BC2078 0.12 87106  1.00 TIP30A 0.52 2N5061 0.25"
BC212 0.1 87107  1.60 TIP31A 0.54 2N5062  0.27°
BC212L 0.1 g”gg :-gg TiP32A 0.64 2N5064  0.30
BC213 0.2 - TIP34 1.08 2N5496  0.65
BC213L 012 81116 1.00 nPala  0.68 HIGHAM MEED, CHESHAM, BUCKS. Tel. (02405) 75151
BC214 0.4 BU105  1.80° TIP424 0.72 .
8C214L 0.14 8U105 190 IN2069 0.1
BC237  0.16" 02 90’ IN2070  0.16 _ o q o A V. o
BC238  0.16° BUI26 1.60" 1N200Y  0.04° VAT — Please add 8% except items marked * which are 122 %
8C300 0.34 1N4002  0.05°
N'he SECOND-USER
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OMPUTER S2 Peripherals and Systems for Data Processing
AND SEF TSy st Equi tand C t
A ysiems, cquipment an omponents

New Economy 80 Column

Hand Punch
Completely redesigned with many important
new features -— send for brochure

from £69.50

Keyboards

16-Koy Jopanese Keybsard. BRAND NEW SURPLUS! Magasticedy spersted reed relay
swiiches mounted on PCB 9 whiie keys 4 black 2 ysilow | red. Dimensions 3 x 3
= ', Price £350 [P&P 30p}

4 BANK HOMEYWELL ALPHANUMERIC KEYBOARD — BRAND NEW

Mounted on printed circuit board (non<aded) 53 character keys + 10
instrucuon keys and 2 space bars Layou! can be re-arranged as
required Ideal for prototypes and special applcations Hall-etfect
switches Power requirement + 5V 420 mA Prce £20.00 (P&P « 1}
REED-SWITCH 4-BANK ALPHANUMERIC KEYBOARD mounted
on printed ciecon board with ASCH coded output 43 character keys + 2
shift keys and 12 instructional keys Ideal for data displays computer
progt g etc (a) Ex equip t housed in metal case £30.00 +
1300 P&P (by Brand new mounted on PC board only £30.00 +
1t 00 P&P

MINIATURE MATRIX PAOGRAMME BOARDS. X-Y matrix board
with 3mm grating BRAND NEW by Ghielmett of Switzerland 20x30
positions (4%°" x 32*") £15.00; 12x10 (2% x 2%') £€8.00; 3x10
1% & 1) £4.00. P&P 40p Diode pins avalable 1o special order
from 40p each

SANDERS 720 DATA DISPLAY SYSTEM. 6 ASCll-coded visusl
disptay units hnked via control urit 1o communications buffer Suntable
for use with IBM 360 370 and many other processors
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MUIRHEAD D-658 18" MUFAX CHART TRANSMITTERS (Model GA). CLASS ‘D’ WAVEMETER NO. I: Crystal controlled heterodyne frequency

Further details on request. For 110/250v a.c. operation £325.00

MEGGER (Record): 500 volts £20.00 £1.00 post

MEGGER (Evershed Vignoles): 250 volts £17.50 £1.00 post

PRECISION METER: 0-18.5Kv 6" scale. Electrostatic movement in fine wood
mahogany box. £7.50 £1.00 post

R216 Receiver MANUAL (photostat copy): £1.50 inc. post

QZIRMEC FREQUENCY METER TYPE 265: 0-6000 rpm and 0-100Kc/s £35. Carr.

RACAL L.S.B. ADAPTOR RA-95A: £65. Carr. £2.

MUIRHEAD ATTENUATORS: 75 ohms 0-8 Mc/s 3V MAK 3 ranges 0-5. 0-25.
0-50 DB £3.00 + 75p post.

CREED MODEL 54 TELEPRINTER: £37.50 each. Carr. £4.

CREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. £3.

MULLARD VALVE VOLTMETER: E/7555/3 A.C./D.C. 2 ranges 0-5 and 0-500v.
£35. Carr. £2.

EDDYSTONE TELEPRINTER ADAPTOR TYPE 937: £45. Carr. £1.
WAVEMETER CLASS ‘D’ NO. 2: 1.2 to 20Mc/s 12 volts d.c. input or 240v a.c.
£12.50. Carr. £3.

WILD 'BARFIELD ELECTRIC FURNACE MODEL CCL22X: With ether
indicating temperature controllers Model 990. 0-1400° C. £250. Carr. £5.
METROVAC IONIZATION GAUGE MODEL V.C.3: £55. Carr. £3.

AVO VALVE TESTER CT.I60: (Portable) similar to Avo MK. 3 Characteristic
meter. Good condition, £45.00. Carr. £2.00.

ANTENNA MAST: 30ft. consisting of 10 x 3ft tubular screw sections (%" dia.)
with base, guyropes and stays, etc. £7.50 each. Carr. £2.00.

'REDIFON TELEPRINTER RELAY UNIT No. 12: ZA-41196 and power supply
200-250V a.c. Polarised relay type 3SEITR. 80-0V 25mA. Two stabilised valves
CV 286. Centre Zero Meter 10-0-10. Size 8in. x 8in. x 8in. New condition, £10F
Carr. 75p.

SOLARTRON PULSE GENERATOR TYPE G1101-2: £75.00 each. Carr. £2.00.
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per
min. second hand cond. (excellent order) no parts broken. £20 each. Carriage £3.
AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong stee! case
5" x 6% x 7”. Bitumen impregnated. £12.00. Carr. £1.50.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under osmxllatory
conditions and the equivalent resistance. Crystal freq. can be tested in,
conjunction with a treq. meter. £25. Carr. £1.50.

SOLARTRON VARIABLE POWER UNIT S.R.S. 1535: 0-500 volts at 100 mA and
6.3 volts C.T. 3 amps d.c. 110/250 volts a.c. input. £18.50. Carr. £1.50.

ALL U.K. CRDERS SUBJECT TO, VALUE ADDED TAX.

meter covering 2-8 MHz. Power supply 8V d.c. Good secondhand condition.

£8.50. Carr. £1.50.

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in 5 ranges.

Variable time delay microseconds 0-0.1¢, 115V input. £55 each. Carr. £1.

MUIRHEAD PHASEMETER D-729: A.M. £85. Carr. £3.

ALL CARRIAGE QUOTES GIVEN ARE FOR 50- MILE RADIUS OF LONDON

ONLY.

RACAL RAI17 Front Panels: £5. £] post.

Q METER: 30MHz-200MHz. £55. Carr. £1.

MUIRHEAD PHASEMETER TYPE D729: A.M. £85.00. Carr. £3.00.

CT.420 SIGNAL GENERATOR: 200-8000c/s Variable tuning. Two fixed

frequencies 9000 and 10,000. Internal calibrator 100 & 500 c/s. £75 each carr. £2.

NOISE GENERATOR TF-1106: Frequency 1 to 200 Mc/s Direct noise factor

calibration. Output impedance 70 ohms £65 each. Carr. £1.50.

‘MW-59 UNIVERSAL KLYSTRON POWER SUPPLY: £85. Carr. £3.

1F-1278/1 TRAVELLING TUBE WAVE AMPLIFIE«: £125. Carr. t2.

BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 mllllvolts 2 volts, 6

ranges. £30. Carr. £1. '

CAWKELL REMSCOPE TYPE 741 : Memory scope, ‘as new cond. £15v.vv.

MANSON SYNTHESISER QI15-URC: 2-30 mc/s. £175.00.

FIREPROOF TELEPHONES: £25.00 each, carr. £1.50.

POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00

each. carr. £3.00.

SMOOTHING UNIT (for the above): £10.00 each, carr. £2.00.

X-BAND MODULATOR-CALIBRATOR TYPE MC-4420-X: Mnfr. James Scott.

£125 each.Carr. £1.

BACKWARD WAVE OSCILLATOR TYPE SE-I125: 6.3 heater,

7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1. o

EEKTRONIX TIME MARK GENERATOR TYPE 180-SI: 5, 10, 50 MHz. 265
arr. £2.

ROTARY INVERTERS: TYPE PE.2I8E — input 24-28V d.c.. 8u Amps. 4,800 rpm.

Output 115V a.c. 13 Amp 400 c/s. 1Ph. P.F.9. £20.00 each. Carr. £2.50.

FREQUENCY METER BC-221: 125-20.000 Kc/s complete with ongmal

calibration_charts. Checked out, working order £20 + £1.50 carr.

SORENSEN VOLTAGE REGULATOR: Input 190,260 volts a.c. Output 220/240°

volts a.c. 1000 watts. £40.00, carr. £3.00.

EVERSHED SAFETY OHM. METER: Max 10Ma. Test pressure 30v. Complete

in leather case. £25.00 each. post £1.00.

AVO SIGNAL GENERATOR: 200/250 volts a.c. Frequency range 6 bands 50Hz

to 80MHz. £25.00, carriage £2.00.

FYLDE AMPLIFIERS TYPE 154 BDVI Rack mounted 3v d.c. and puwer qupplv

FE.500.TP. £65.00, carr. £2.00.

AUTOMATIC VOLTAGE STABILIZERS: Input 207-242v a.c. Output 230v a.c.

at 2.80 amps. £17.50, carriage £1.50.

N
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AUTO TRANSFORMERS FOR AMERI. A.E.I. 240v AC CONTACTORS
APRIL 1976 CAN EQUIPMENT 20AMP CONTACTS L.T. TRANSFORMERS BY
Type Contacts Puice FAMOUS MAKERS

, Z:CO".‘L‘O;GB:(‘JE;)'SO’“V::‘!: I::Ledsv;:g ;:: (':g: 8226 g’M zg £1.50 Ogen types No loP:I 240. Sec. 26v 10A and

8 ! " 9 M 1 £1.25 12v 0 1A, £5.50. No. 2 Pn. 220-240v Sec

p'nc: st We h.lavu Engliand s largest s;l;cnm 0658 oM 28 €1.25 Tapped 51.61.65.67-69v 10A. €10.00, carr

;u mfncan ;ef’l;?"accessone;:! . kmn AC 110v Types L1.50 No 3 Pn 220.240v. Sec Tapped

(ELECTRONICS) LTD gs recessed and surtace type 2.3 sockets 0651 3M 1B £1.25 58.63-69-74v 3A, €4.78, carr £1. No 4 Pry

. ;L:“:-v:sav(:a:?a?m;s 3'3 g""e gg’“"d“;‘ﬂ 0654 M 28 £1.25 117.220-240v. Sec 28-0-28v 3A and

pta e type sockets Extension cords 0653 aMm £1.25 30-0-30v 100M/A and 6v 1A £3.80, P.P

9 & 10 CHAPEL ST., LONDON, N.W.1 240v Edison screw type Night bulbs Industrial Brand new and boxed offered at a fraction of 75p No 5 Pn 115.230v. Sec 33v 6A and

0‘-723 785' 0' 262 5'25 plugs and sockets Let us know yaur maker's price PP all types 25p 18.0-18v 1A, £3.00, PP 75p. No 6 Pn

9 Leauiements _ 110-200-220-240v. Sec 14v SA. 14v 2.5a

ADJACENT TO EDGWARE ROAD MET. LINE STATION

PLEASE ADD 8% TO ALL ORDERS INC. CARR.

HT TRANSFORMERS

CURRENT RANGE OF NEW L.T. TRANSFORMERS
OPEN TYPE TAG CONNECTIONS
ALL PRIMARIES 220-240v

Type Sec. Taps Amps Price Care
1 24-3040-48-80v 12 £20.285 £2 00
2 24-30-40-48-60v 10 £19.40 £2 00
K| 24-30-40-48-60v 8 £15.76 L1 50
4 24-30-40-48-60v ] €10.24 £1 00
5 24.30-40-48-80v 3 £7.90 75p
6 24.30-40-4B-60v £5.83 75p
6-8-10-12-18- 1520 24-36-40-48-60v
CAN BE OBTAINED FROM THE ABOVE RANGE
7 19-25.33-40-50v 10 €17.75 £2.00
] 19-25-33-40-50v 6 €12.00 £1.28
9 19.25-33-40-50v 3 £6.00 75p
10 19-25.33-40-50v 2 £4.95 75p
6.7-8.10-13-15:17-20-25-30-40-50v
OR 25-0-25v or 20 0-20v CAN BE
OBTAINED FROM THE ABOVE RANGE
12-15.20.25-30v 10 £10.35 v126
12 12-16-20-25-30v 5 £6.70 £1 00
3 12:15.20-26-30v 2 £3.75 75p
3-4-5-6-8-9-10-12-15-18-20-24-30v
or 12-0-12v or 15-0-15 CAN BE
OBTAINED FROM THE ABOVE RANGE
14 12:24v  12v 60A 24v 30A €17.50 €200
15 12-24v 12v 30A. 24v 15A £14.25 t1 50
16 12:24v  12v 20A. 24v 10A £10.75 L) 28
17 12-24v 12v10A 24y 5A £5.50 75p
18 12:24v 12v 4A 24v 2A €2.95 60p

FULLY SHROUDEO TYPE TERMINAL CONNECTIONS

8Y FAMOUS MAKER. ALL PRIMARIES
240v OPEN TYPE TAG CONNECTIONS
Sec 350-0-350v 120m/a. 6 Jv CT 44 5v 24
€3.76, pp 85p. 300-0-300v 150 m/a
6.3CT 4A 5v.6.3v 2A €3.75, pp 85p
300-0-300v_100 m/a 63v 354 6v 2A
€3.00, p.p. 85p. 250-0-250v 120 m/a 6.3v
3%A Sv 2A £3.00, p.p. B5p. C core type
250-0-250v 50 m/a 6 3v 14 6.3v0 74 63v
0 BA £2.00,pp 75p
Shrouded typas. 500.0-500 200 m/a €4.50.
carr £1 250v. 20 m/s 6 3v 1A £1, pp
40p
ISOLATION TRANSFOAMERS
BY PAMOUS MAKERS
Pri, 200-220-240v. Scr. sec 240v 13 amps
consarvatlvely rated. Open type. terminsl biock
connecitons €38.00, carr £4 P
200-220-240v. Scr sec. 240v 700 waus
Open type Cable lead connections €8.50,
carr £2 Pri. 115.200.220-240v Scr sec
11Bv 13.5 amps. Shrouded type table type
connections.  conservatively rated €32.50,
carr £3. Pn 200-220-240v _Sec. tapped
90-100-110.120v 7 5 amps. Conservatively
rated Shrouded type Table top Connections
€19.80, canr (3
GARDNERS HEAVY OUTY LT
TRANSFORMER
Pn. 240v Sec. 50v 20A Very conservatively
rated (AERE Standard) swze 9x9x7 inch
Teremnal block connections £28, carr. £3
LY TRANSFORMERS
BY FAMOUS MAKERS. ALL PRIMARIES
a0y
Sec 6-12v 20 amps. open type 1able top

MINIATURE RELAYS PLESSEY VARLEY
521 4 CO 78p. 521) 2 CO 80p. 28011 4 CO
60p. 4301) 40 CO 80p. 430t 2 CO 50p.
12501} 4 CO 80p. Postage 10p oa Open type
size 1% x 1% ns. 6v OC 1 CO 38p.P.P 10p

HEAT SINKS 7% x4 7 ins.
With two OC 28 or 2N 3055 either type €1,
PP 25p

HIGH CAPACITY ELECTROLYTICS
1600 MFO 350v OC. 2500 350v OC €1.25,
P.P.25p 7100 MFD 40v DC. 4500 MFD 64v
DC. 78p. P P. 15p

ITT LEVER SWITCHES
Type 801 AAO 72-42 4CO contacts overall
size 1%x2x': ns. White lever, gold flash
contacts. 80p. Three for €1.80, PP 20p

BENSON SOLENOIDS
AC 240v 26% duty. Approx 2 wns. Y3 in_ pull
Sue 2x1'%x1 ins, Res. 3501 78p. P.P. 25p.

COIN OPERATION TV METERS
An «desl component unit. comprising of 1%:v
battery motor. coin mechanism. 240v 5A
micro swich. gear wheels. e1c. Housed in
bakeite case. 75p, P P. 25p

COMPUTER VANS AC 230v
Size 4Y14Y1x2 ins. 100 CFM  Ex-equipment
Perfect condition. £3.80, P P. 50

AC WKG BLOCK CAPACITORS
Dubilier. 15mid 330v AC Wkg. £1.25, P.P
25p. 10mtd 350v AC Wkg €1.00, PP 25p
Smid 300v AC Wkg. 75p, P.P 25p 4mid

12v 10A. Bv 10A. 24v 750M/A 200v
S500M /A, Separate windings, £10.00, carr

£1.50. No 7 Pn 200-220-240v Sec. 4v 6A.
4v 3A £3.50, PP 750 No 8 Pri.
110-220-235v Sec 12v 2 2A and 12v 1A
and 200v 35M/A, £2.80. P.P. 75p. No 9
Pn 200-220-240v. Sec. 37v 5.6A and 37v
24 and 21v 11A. £8.50, carr £1.60. No. 10
Pn 200-220-240v. Sec. 31v 7A, 26v 5A.
18v dA, 25v 24, Separate windings. £8.80,
carr. £2.00 No 11, C core types. Pr

220-240v. Sec. 18-0-18v 21A. £10.00. No

12 Pn 230v Sec 1.26.0-1.25v 10A, £2.00,
PP 60p No 13 Potted types. Pn

110-220-240v  Sec. 70v 1A and 30v 1A

€3.80, carr £1 No 14 Pri. $16.220-240v

Sec 43v 0.75A and 43y 0 64 and 8.3v 1A

£€3.80, PP £1 No. 15, Pri. 110.220-240v

Sec. 29 7v 5A 23v %1A. 7Bv BOM/A 181y
100M/A  Separate windings, £6.00, carr

£1 50 No 16 Pri. 220-240v. Sec 12v BA
and 15 6v 1.5A €4.00, carr £1.50 No 17
Pri220-240v. Sec. 50v 2A. £3.00.P.P. 75p

No. 18, Pri 110-220-240v. Sec. Tapped
4 3.5.3-6.3v. 10-11-12.22.23.24.25.26 1A
and 55v 1A, €4.00, P.P <1 No. 19. Pn

200-220-240v. Sec. 6v 1A twice £2.00, P.P

75p No 20 Pri 200-220-240v. Sec 105v
2A, £2.00, PP 750 No 21 Pn

200-220-240v Sec. Tapped 4-6v BA £2.00,
P.P 75p. No 22.Pri. 220-240v. Sec. 22.25v
3.5A and 46v 45M /A, €4.50, P.P £1

GRESHAM L.T. TRANSFORMERS
All pumares tapped 10-0.200-220-240v
open type 1tropicalised. Terminal block
connections fraction of maker's price
No. 2 4-7-11.31.32-33-34v 20A £B.80. No.
3 47-11-32-33-34-35v 10A €6.80. No. 4

9 4.16-24.32v 4 £6.95 75p connections €8.80, carr. £2. 20v. 20 amps &‘3 muss 58.50y 64 £6.50. Carr.
20 4.16.24 32v 2 €485  65p o S o 50 s 1w £17.60, @ 650v AC Wig €1.00, PP’ 25p dmid 500y S e o
21 12-20.24v 10 €9.50  £1.00 s ACWig 78p.p P 25p T C C amia 250v AC 200220 s, e GF O GInI
22 12520024 2 G341 GARDNERS LY TRANSFORMERS 'C' B0, 50 PLEE20p) 2l8rid 00 aCvne Ov. 27v ANl at 15A, £12.00. No 2. 3
22 23R%30 0y 12,00 S )25 CORE 50p. £.P' 20p. 1.5mid 400 AC Wkg 758, § oyioraie ‘socs 29-30.33y 154 23.24.36w
28 243036 5 €950 i1 00 PP'20p 0dmia 320, AC g s0p. PP [l B, 25 20078 1542

25 24.30-36 2 €4.50 650 Pri 110-220-230v. Sec. 5.6v CT. 28 amps. 20p Bosch 1mid 80Ov AC €1 P.P. 20p 3 -00,

24v 3A 6.3v JA 5v 2a. 250-0-250v 60

CENTRE TAPPED L.T. TRANSFORMERS m/a._ Table top connectons €8.50, carr
Fully shrouded terminal block connections. Pri 220-240v.5¢r. sec £1,50 Pu 110.220230v Sec 25v 108 [l porrmee e S £2.00
tapped 30.25.0.25-30v 2 ‘amps £5.85. p.p 75p 2 6v 5A 2.5v 5A. £3.00, carr &1 PP S0p 10N 75 MIA £1.00, P P 38p 50K HIGH VOLTAGE TRANS FORMERS
36-25-0-25-36v 5 amps £11.95, p.p. £1. Open frame type tag MOWE LS mar 25 M/A £1.00, PP 35p 154 75 M/A [ Gresham P 240v Sec 2300v 10M/A 6.3v

connections Pri 117.220-240v. Sec 28:0-28v 3 amps. 30-0-30v
100 m/a 6v 1A £3.78. p.p. 85p

WOOEN AUTO TRANSFORMERS

1 5A Open type. Table top connections
€3.50, PP 50p Woden Pri 230v Sec
8980-710-0-710-890v. 120 M/A Open type

CORE TRANSFORMERS
Pr 200-220v. screen Sec 70-0-70v. 10
amp table 10p connectons, size 7x7x7 inchs,

£1.00, P P 35p. Swinging type 5H 0.04A-4H
0 25A, £1.75, P P. 50p Gardners 100H 20
M/H €1.25, PP 350 20H 120 M/A.

3000 watis tapped 105-115-125-135-200-215-230-245-260v €15.00, carr 12.00 Prn 220-240v Sec £1.26, PP 35p 20H 80 M/A. €1.00,P P TT connections, £3.75, P.P. 75p. Parmeko .
Open type terminal bock connections £19.80, carr. £2. In metal 18.0-18v, 12.5 amps. conservatively rated 35p C core type 10H 350 M/A. €3.50,P P potred type. Pri_110v 220-240v Sec. 1875v
Lase with twin American 2/3 pin flush mounted sockets. 3 core Table top connections, £10.00, carr £2 00 £100 60 M A 6.4v 6A 5v 3A £5.50,carr £

240v mains lead, carrying handle. £32.50. carr. £3

BOOKS ;ﬂ""-fd‘ BD232 £3.10 BAY39 S0p 8Y128 95p
MOTOROLA SPECIAL OFFERS nlsions BD233 68p BRYS50 52p 8Y164 580
Diodes Transistors, atc., over 3500 Pages £10.50 IN4148 Diodes 12 for 50p 122% VAT 80233 1D Y $8ejiovas2 €139
CMOS over 400 Pages £1.50 30for £1.00 | | ACI76/128 600 or237 70p BSX20 32p 8v208 195
Linoar i.c. over 800 Pages £2.00 1000 for £25.00 AD161/162 £1.20p p P o
o 8D238 80p BSY85A 37p 8Y207 27
Motorols M6B00 Programming Manual £3 0'127" Display (MANIM} s AC128 32p » P P
forala MBS0 ogramaIng €10 P | 1 acr2r 28p BF115 21p 87102 €1.40p 8YX10 23
Motorols MBBOO Applications Manual €7.00 §% Dlscount orders over £5.00 P ar167 27p 8UY26 £2.200 B
From M 0 Microp, £1.00 0% Discount orders aver £10.00 AC128 19 p 8UY -20p BYX38.180  12p
Discount not applicable to kit or special vffers AC176 25p BF173 29p BU205 £2.50p BYX36-600 17p
SIGNETICS AC178/181 25p BF177 63p BU208 €3.00p BYX38-600 41p
AC187/188.01 85p BF178 47p BU208 €4.00p BYX38-800R 89p
Data/ Applications book. over 1600 Pa £4.00 AC1B8 arp BF179 54p GET103 6p BYX49.800R 43p
DMOS; 74LS; Consumer; shift registers; RAM's; PROM's 1.C. SOCKETS ACY19 43p BF180 ApRCETaty 8p 0a95 p
20p sach e ACY20 23p BF181 azp 0C28 €1.00p 0A200 13p
14 pin 12p 28 pin 27p ACY22D 10p :ﬁ:g: :‘;n gg;g :n gngggz ago
16 pn 18 40 pin 30, ADY40 50 P p OA p
) BERRANTE 24 pin 26p ” P |ap1as s9p BF184 26p 0C17Y &
E-Line Applicetions 50p AF114 35p BF18S8 26p
Complete range of data snd 1 notes AF118 30p BF1S4 9p
O CAPACITORS AF116 26p BF1948 14p MULLARD
MATRTRISISECTION Electrolytic; paper; Non polar Tant. AF117 250 BF198 13p
Pack of 25 Mixed our choice 50p AF121 13p BF196 12p DIODES ZENERS |
LINEAR ICs AF125 32p B8F197 13p —~ 12Y2 % VAT - 12Y2% VAT
- Metai Tant 8y .~ 1; 3.3; 4.7: 56; 68; 180; AF126 30p BF200 30
LM301AV Ext. comp. operationsl amplitier 36p AF139 a2p BF240 20p AAI1G 11p BZV10 59
LM307V Int. comp. operstional amplifier asp AF178 60p BF241 27p AA215 13p BZVISCR12 75
MC1458v Dual comp. operational amplif 80p AF239 90p BF262 56p AAZ13 10p BZX61C27 13p
NES10A Video amplifier €1.58 BAT10 £1.00 BF263 56p AAZ17 22p BZX81C72 25p
‘NE540L Audio power driver €1.17 : 33 BAV1O 11p BF336 37p BA102 23p 8ZX70C11 13p
NESS5V Timer aap sod— 3. 3 e 10 ,5 53:27. 50 8C107 18p BF337 42p BA154 10p 8ZX70C30 33p
NES56A Dual 565 14 pin 95p Plastic Tant 6v — 47 BC1O7A yop BF338 47p BA155 11p BZX79-
NE516B Phase locked 100p with A.M. demade £2.70 BC107B 15p BFRIO £3.50 BA156 11p  4IV.I5V  10p
NES5628 Phase locked loop with V.C.O €2.70 Tubular 20v (— BC108 16p BFR9A £7.00 BA182 23p BZYSSCBVE  12p
NES66V Phase locked loop function gen. €1.50 36y i z 2:33.47: 68 BC108A 17p BFXsa 41p BaX13 8p 82YB8C13 12p
‘PA239A Duai low noise stereo pre-amp. 95p BC108B 13p BFX8S 40p BAX17 19p B2ZY91CI5 €520
#A741CV Op. amp. a2p Alt values microtarads BC108C 21p BFYSO 48p BB1058 33p B2Y93C18 7ap
LA747CA Dual op. amp 90p Your choice 10p each BC1098 21p BFYS1 48p BB10SG 29p B2V93C20 74p
MC1303L Dusl Stereo pre-amp. €1.47 Pack of 20 mixed our choice £1.00 | BC109¢C 28p BFYS52 36p BR1DO 33p BZYH3CE8 74p
‘MC1306P 2 W sudio amp. 64p Palystyrens ack of 25 mixed 50p BC147 9p BFY90 £1.70 BR100-1 39p B2Y95C15 68p
MC1304P F.M. multiplex stereo demodutator €1.92 BC148 7p BR100 33p BR101 62p BZY9SC18 e8p
"MC1301P Stereo demodulator £1.92 RESISTORS BC148B 12p BR100-1 39p BY126 15p BZY95C24 68p
‘MC1312°P €1.94 V: Wan Carbon. Multard CR37 10 for 20p BC149 7p BRIOY 60p BY127 13p BZY95CE8 68p
‘MC1314P} Quadrophonic decoder kit £3.31 /: Watt Metal Film  Watwyn MRS 10 for 50p BC158 10p
‘MC1315P €3.59 8 Watt Wirewound  Welwyn W22 37p BC159 14p
‘MC1330P Low level video detectar 67p 12 Watt Wirewound  Welwyn W23 39p BC327 27p
MC1496G Double Balanced mixer 20 Watt Wirewound  Welwyn W24 41p BC328 25p
CR37 and MRS min. quantity any ane value 10 pcs. BC337 26p | | AUDIO AND RADIG MODULES
MOS 1.C.s E12 Series available 10 1 MO except W23 and W24 up to BCY72 28p _:::1““22 5"—:”‘0“048' Module €8.02
AY-5-1224 12/24 24 hour digital clock circuit £4.25 ARy oS 318 | Lp1173 T0W Audio Amp. 508
AY.5.3510 32 digit DVM circuit £6.10 POTENTIOMETERS i o0 | "LP1181 RF-IF Module £4.46
‘AY:1-0212 Master tone generator €5.55 Moulded Track — Panel Mounting BD132 325 | ‘LP1182/2 Stereo pro-amp. €4.00
'AY-1-5051 4 stage divider £€1.20 Lin — 1w — 250k; 2M 80133 68‘; ‘LP1183/2 Stereo pre-amp. €4.92
‘AY-1-6721/5 5 stage divider €1.30 Log — Vaw — 10k; 500k BD135 42p| LP1184/2 Low distortion stereo pre-amp. €818
‘AY-1-6721/6 6 stage divider £1.45 Min. Moulded Track Linear — Panel Mtg. BD136 a3p | 'LP1185 FM Il Amplifier €628
AY-1:5050 7 stage divider £1.75 Vaw :— 22k; 100k; 220; Mz BD138 52p | LP1186 FM Tuner Module £7.78
R i e 20 Open Min. Preset Vaw Lin BD139 S6p | LP1194/30 Voltage Multiplier (EHT gen) £810
igi r chi .
21028 MOS 1024 bit static RAM €3.00 ;gg: ggg: ‘2:’,'0“ 330; 470R; EEp T UeTp R L ICCLE :g::g n"gg SPECIAL OFFER
Sealed Min. Preset Yew Linear BD160 g1.00] (1) 10 Watt stereo amplifier comprising: —
FERRANTI I.C.s 33R; 100R: 220R; 330R; 500R: 4k7; Sk; Bk: 22k; 25k 50k; BD181 £1.00 1xLP1182/2and 2 x LP1173
ZN1040E Universal counter/ display CCT €12.00 100k; 500k. BD182 £1.00 ‘Normal gnice £19.08 ‘Otfer price €15 00
ZN1034E Procision timer CCT €2.99 Your Choice 10p each—panel mta: 5p each — preset 20183 ¢1.00! {2) FM tuner comprising: —
ZNS 1A A.M. radho circuit €1.00 Pack of 10 {inc. 2 panel mtg.)} 30p BD201 £1.30 1xLP1185 ¥ x LP1186 1 x LP1400
Data and Circuits on ZN414. Wirewound helical pots {10 turn) 100R, Sk, 50p each “Normal price £22.08 "Offer price £18.00

All prices exclusive of VATYwnich must be added
VAT 8% exceptitems “12%2% oo specified. Cash with order
Add 30p P&P UK, £1.00 EEC Countries: ne other export orders acceptable
Callers by arrdngem=nt only

Dept. WW, Waellington Road
London Colney, St. Albans
Herts

, C,COMPONEN TS

WW — 006 FOR FURTHER DETAILS
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== £ e
TTLs by TEXAS ;glgg 1;gp OP. AMPS TRANSISTORS
R - p 2 1
Uaye el 7482 70p 74197 100p 1458 . Dual Op Amp Int Comp 8 pin DIL 700 ACiZE q8e | BAED e | e 't | DIODES
74H0O0 20p 7483 80p 74198 198p 3014  Ext Comp 8 pin OIL 36p AC127 12p BSX19 18p | «2N3703 tip SIGNAL«®
;3312 :‘:P 7484  95p 74199 180p 3130 COSMOS/Bi-Polar MosFet 8 pin DIL 100p :82? :;p esx(z)g 20p .gug;gg ::p 8:% 979
P 7485 120p | 3900 Quad Op. Amp 14 pin DIL 70p 4 P «BUI 1a0p | w2N P 1
103 e | 7ase S | coigdo s | sr R oo CEE L R - et R
7404 ;Gp 7489 270p CDA001AE 16p 709 Ex Comp 8/14 pinOIL  30p ACIET 135 | “mizess 7en | sn3v08  9p A0 »
74H04 22p 7490 40p CDA002AE 16p 741 lat. Comp 8/14 pin DIL  22p .AC188 12p MJE2955 99p | «2N3709 9p 0A9) 7p
7485 ;gp 7491 75p CDA0OTAE 16p 747 Dual 741 14 pin DIL 70p AD149 ‘;39 Mngégsai 65p N3773 2§op g:ggo ‘732
7406 : AD161 6p | wMP 18p | 2N3866  90p
7407 3sp 4 9200A5P) CD4009AE 67p KL [ B PICWEL e AL162  36p | *MPSADG  30p | 2N3903  18p 04202  10p
7408 1ep L39S e0p CD4011AE 16p 776 T b emunabisiOR AN O INNT 05 1300 AFITA  18p | «MPSA12  50p | 2N390Z  16p INg14 ap
7409 20p | 7408 ao | CDU0I2AE 18 upiie Ale e | mvesoss Bl Snadoe e | inares o
v -
7410 13p 7496 78p | GCR40I3AE S5p LS AF117  18p | wMPSUSE  78p | +2NA05B  15p
74H10 20p 7497 270 CD4016AE 50p +CA3028A Oitt Cascade Amp 105 90p AF139 33p 0C28 65p | s2N1059  10p
7411 22 P CD4017AE 120p 1CA3046 5 Transistor Array 14pn DIl S0p AF239 asp 0C35 s5p | «2N406O  13p RECTIFIER
P 74100 108p CD4018AE 175p *«CA3048 Quad Low Noise Amp 16 pin DIL 200p BC107 9 0C36 80p | *2N4123  18p »8Y100 25p
7412 23p 74107 30p CDA020AE 250, *CA3053 Diff Cascade Amp 108 asp CCTo0n on | «oc7s 00 | waNa124  18p | *BYI2E  12p
7413  32p 74110 40p P *CA3089E FM F System 16 pin DIL - 200p BC109 10p | «TIP29A 40, «2N4125  18p «8Y127 t2p
7414 60p 740! jaagh | COI022AERIZOR | NaCas0s0aa  riSieree MulllDec 16 pin DILIH400p BCI09C 125 | #TIP23C  55p | «2N4126  18p | INGOOT  5p
7416 33 : CD4023AE  19p ICLBO3BBC  VCO Fun Gen 14 pin DIL 550p «8C137 22 T1P30, atn | wona289 20 IN4002 5p
7417 3op 34121300 CD4024AE 120p i{CLBO3BCC  VCO Fun Gen 14pin DIL 275 ey o :npsoé o '2:‘}3“ ‘302 INA0O4 o
P 74122 46p CDA025AF 19, 380 2w Audio Amp WMpnDIL  90p | Liciae 1 "He3a  s29 | 3nazas 1s0p | 'N4005  6p
20 74123 680 | (D4026AE 196p | M Steceolfreanin T4pn DIl 160p | Teciiac  gp | TIPIIC  7op | +2Ned01 27p | IN4OO7  Tp
7421 40p 74126 70p P *M252 Rhythm Generator 16 pin DIL 80Op MCi57 e | Te3A ss 1oN4203 27
g CD4027AE  75p «MC1310P FM Stereo Dec 14 pn DIl 175p P
7422 18p 74132 70p ! *BC158 10p TIP32C 82p | »2N5088  27p ZENER
7423 34 7 CDN0JSAE Q130N o Sl 16pnDIL 300p | J5fig  g4p | TIP33A  90p | #2N5401  50p | 2 7Vio 33vs
o 74136 75p CDA4029AE 175p «MC14961  Bal. Mod Demod 14 pin OIL 100p SRS Mo EEE | B o Z0omw T up
7425 p 74141 65p CDA0IOAE §Bp | *MFC40008 1 4W Audio Amp PCB 70p 5C177. 18p | Tb3aa  tien | do3er  3ep | etw 18p
7427 37p 74145 70p CD4042AE 137 MFC6040  Electronic Atenuator pCB 180p BE178 176 | TP3sc 160 | 4036 200
7428 36p 74148 160p & NES5S Line 1, OIS OF) B8C179  18p | TIP35A 2250 | 40364  120p
30 14 CD4043AE 202p NES56 Dual 555 14 pn DIL 100p TUNNEL
74 P 74150 125p #BC182 10p TIP3SC  290p 40409 55p EY11 70,
7432 25p 74 CD4046AE 140p NESB1 PLL with AM Demod 16 pin DIL 325p #BC183 10 TIP36A 270 20410 5p Al P
4 15} 72p | CDa0a7AE 154p NES62 PLL with VCO 1BpnDIl 3zsp | BCIE3 10p | TIR3GA  270p | 40410 o
ey edn NSNS 5h CD4049AE 63p NE565 o0 L2008 BC187 3op | TPaTA  TbSp | 4094 756 | vaRicap
7440 14p 74154 150p CD40S4AE 196 NE566 PLL Fun Gen 8 pin DIL  150p 212 T | mPaic  78n | 20505 8sp | +BB10S 25p
7441  65p 74155 76p DR0SEAE 196" NES67 PLL Tone Dec 8 pin DIl 200p el 100 | mraza 708
7442 &0p 74156 76p OBOse L 2381 Rl 2 16pn OIL 3700 | .gCo1s  14p | TIP42C  82p NOISE
4056 AE 135p SN72710 Ot Comparator 14pnDIL  50p o A
7443 140 BC478 30p TIP2955  70p o 1104
p 74160 99p | (pyOEOAE 229p #SN72733 Video Amp 14 pn DIl 120p BCY70 18p | «2TX108 10 ” .
7444 140p 74161 99p | (CnAOBIAE 37p | *SN760IIN  Pwr Aud Amp with int HS 1a0p seva 2 ol Mazrsoot s o LREETS
7445 90p 74162 99p CDA0TIAE 27 +SN76023N  Pwr Aud Amp with it HS 140p e 50 | ixoge  ten | e8r2aa 250 | BRIDGE
7446  90p 74163 99p p *TAAB61B  FM IF Amp-Limiter/Oet  QIL 1208 80131 6p | «TX502  18p | sMPF102  30p
7447  75p 74164 120, CD4072AE  27p «TBAG41B  Audio Amp ai 250p 80132 a0p | ongas  13m | ewmerioa  30» | RECTIFIERS
P CD4081AE 19p +TBABOO 5W Audio Amp ai 90p 4 S| «mpEt0a 30
V1SRO8 74166 126p CD4082AE  27p 184810 W Audio Amp aiL 1000 | WD135 630 | INcee  ven | MPRiOS  30p | +25A100v 20p
7450 150 | 741741200 | CD45;0AE 130p | +BABI0 2w Audo Amd ai 800 | w0140 705 | owi0s  1an | enagis  22p | *1ASOv 20
7451 16p 74175 85p CD4511AE 200; «TDA2020 20W Audio Amp Qi 325p BF115 22p IN918 a0p | *2N3B2D  S7p *1A 100V 22p
7453 16p 74176 120p | OOP XR2240 Prog Timer/Counter 16 pin OIL  370p BF167 23p 2N930 18p 2N2823 50p «1A 200V 24p
7454 16p 74177 100p CD4518AE 1 OP «IN31A TRF Radio Receiver T0-18 110p 8170 23p IN1131 18p 2IN54 30p *1A400V  25p
7460  15p 74180 100p CD4528AE 120p Basic data sheets on above at 10p cach +5.A.E BF173 25p | 2N1132  18p | w2N5458  30p '12 Ggov ggp
7470  27p 74181 298p | TEXAS 75 . BF177 26p | 2n1304  32p | *2NS4 || SR, 5
7472  25p 74182 82p SERIES OPTO-ELECTRONIGS g;“ ;g ggz g::ggg gép «2A 200V 40p
7473 30p 74185 135p | 75107  160p | Photowansistors LDRs. BFIB0  33p | ZNI1307 368 | moseers YA T00v  fon
7474 30p 74190 144p 75450 120p 0oCP70  30p ORP12  50p BF184 226 N1308  36p | anyp 85p A SOV GSp
7475 45p | 74191 144p | 75451 72p | OCP71_ 120p ORP60  75p | FI194  0e 1 21309 38 | 4niag  8sp | A l0ov  72p
7476  30p 74192 120p 75452 72p 2N5777  40p ORPE1  75p | ME195  %h| ZNI63 20p | aniar  gsp 64200V 78p
7480 50p L P [S117) I 20n) N8 180p 64400V 84
74193 120p 75453 72p +BF197 15p N1B93  30p &
e 1 75454 72p TL|EL[2)059 Red 14 gefﬁ 16 BF200  32p | 2219 200 | go07  'Geh
SEEE— —— P P BF257 32p 2N222 20p &
MEMORIES TIL211 Green 30p Green ggp BF258 360 | ON3386 140 06 s8p Inledcs
TIL32 7 Yello +BFR39 30p 2N2484 30p Q
26028 1024 bit RAM £2.50 Infrared sp elow P | “rao  3op | N2901  zom | & 400 1a0
2613(UC) Character Generator £8.50 SEVEN SEGMENT DISPLAYS ponRS o "‘;;gg o0 | uts | & 500 180p
P 2N P [s] 00 185
2513(LC)Character:Generator £3.50 3016F  Minitron 0.3 in 120p | worRes 30w | aenzo26e 7 | “DeaS 27 59 e
DL704 03 140 BFX30 30p | «2N2926E 7p 6 | 15 a 210,
MULLARD MODULE Geton. (EME0 &) @ 1400 | BFXBa  2sp | =2N29260  8p | onzei  3sp | 15 400 210
. DL707 Com Anode 0.3 in P *2NAE 30p Op
LP1186 Varicap FM Tuner £6.75 A 06 225 BFXB5 25p | w2N2926Y 9 | 10430 99p
- T _ .~ | ©DL747  Com Anode 0.6 n P BFXBE 25p | a2N2926G 9 20486 99p
LOW PROFILE DIL SOCKETS BY TEXAS OPTO-ISOLATORS Bhxss  2ap | N0 asm | pur | bac.
8pn13p. 14pn1dp, 16pn15p. 24 pin 50p. Phototransistor TIL 112 (IL 12) 6 pin DIL 140p BFY50 18p N3055  50p | w2N6C a8p | BRI0O 25p
40 pin 75p. Photodarlington. ILCA-55 6 pin DIL 250p BFYS1 15p | 2N343%  67p |
INSULATORS Mica + 2 Bushes for TO3 & TO66 Sp DRIVERS
| 75491 Quad Segment Driver 14 pin DIt 72p UND UR
VOLTAGE REGULATORS | 75492 Hex Digit Driver 14 pn DL 90p
FIXED — Plastic 3 Terminals eletext Decode
B1106 O/ P
1 Amp Positive 1 Amp Negative _ A 4 00 AT and &
sv 7806  140p 5V 7905  200p SCR-THYRISTORS C}gégoov Stud 140p e TN B
12v 7812  140p 12V 7912  200p 1A G5 TO5 40p 4A/400V  Plastic 55p
15V 7815 140p 15V 7915 200p 1A100V TOS 42p *MCR101
18y 7818  140p 1BV 7918  200p P iCote Redeia z
24y 7824  140p 24V 7924  200p 1A400V TOS 45p O05A/15V T0.92 25p :
1AB00V TO5 70p 2N3525 6 AT and P & P
LM309K 1 Amp SV 703 e 3A100V Stud 49p 5A/400V TO-66 90p 3 £6 des 45 DIl socke
DUAL VOLTAGE REGULATOR 3A400V Stud 75p 2N4444
1468 -15V  100mA 16 pin DIL  300p. 7A100vV TO5+HS 84p B8A/600V Piastic 185p
(Adjustable by resistors from = 8V min. to * 20V 7A400V TO5+HS 890p *2N5060 Plea d A ord deta
max ) 8A 50V Piastic 130p 08A/30v T0.92 34p =
12A400V Plastic  160p #*#2N5062 |
IABLE VOLTAGE REGULATOR o .
‘7’?3“ Az?/L o 37V 150mA 14 pn OIL 45p 12A108V Plastic :ggp 0'85A' 100V T0-92 37p | VAT RATES: All items at 8% EXCEPT where marked
16A400V Plast *2IN5064 )
WE) O8Y B &Y dian B ki 10AGOOV Plastic 220p oy G0 a0p | which are at 25%
Basic Data Sheets on Vol Regs at 10p each + SAE I |
J ped d b M Ord Order O Ol: NO VLA L
otoro tio d &P 20p . olleg pted NDHURST ROAQ DO g
Please add A O tota D4

EQUIPMENT designed by J. L.
LINSLEY-HOOD

AUDIO OSCILLATOR -

Simple design Very Low Dis-
FAMOUS 75 watt

tortion. In kit form
£|4 00 or READY MADE
* £18.00
Hl Fl AMPLIFIER

ELECTRONORGTECHNICA
carbon film

RESISTORS

Distortion below normal measurement

EX-STOCK

Ye and Yaw 70°C 5% tol. E.12

Phase Locked Loop F.M

Stereo Tuner. Full kit Also in component and module form
£40 or in pack form

. b= et ‘
Add Tax 12¥2% (except instruments — 8%) s

ALSO AVAILABLE F M Sig Gen-WobBuIatorfJQ T H.D. Analyser
£18.50 0-60v1AP S U £17 30

Detailed leafiets gladly sent Send foolscap S A E

TELERADIO ELECTRONICS

Price {(Kit) £64

325 FORE STREET, EDMONTON, LONDON, N.9. 01-807 3719

wwWwWeamericanradiohistery com

£4.50

Contact John Gingell

y &

PER 1,000

London W2 5SF
TEL 01-727 5641

OF ONE VALUE

PLUS
VAT

AERO SERVICES LTD.

44A Westbourne Grove

TELEX 261306

WW—072 FOR FURTHER DETAILS
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ELECTRONIC BROKERS

Electronic Brokers Ltd.
are one of the leading
electronic instrumentation
companies in the UK,
providing a full range of

as a selected range of new
products. These are on disp|ay
at our London showrooms
where customers can examine
the equipment of their choice
services to Universities, and see it working.
Industry, Colleges and

Governments both at home

'and overseas.

We have the largest
stocks-of secondhand test
equipment in Europe as well

TELEPHONE
TEST EQUIPMENT

SIEMENS
Level Meter 3D 332 0 3.1

00KH2 £250

Level Meter 3D 335 10KHz-17MHKz £300
Level Oscillator 3W29 0 3-1200KHz £250
Level Oscillator 3W518 £300
Carnier Frequency Sweep measuning set up Type Rel

32 M710 (to 15MHz)
Rel 3w 518 Level Meter

Comprising Level Oscillator
Rel 3D 335 Sweep ,

Anachment Rel 3W 933 Tracing Recewer Rel 3D Electronic Brokers Ltd
v R IE Il have fully equipped

Atk M CI ML NS Sl workshops on the premises to
AR b SIRFVNTRY test and report on the majority
Leve! Meter TEPM 43 10KHz- 1 4MHz €375 of equipment we sell.

Wande! & Golterman VZM 2 Distoruon measuring set
“for phase and amphtude mod For multichanne! FM
Radio Systems up 10 12MHz base bands £350

GENERAL RADIO
Unit Oscillator 1208C Freq 250-920MH:z Accuracy

3 Drft 02 0 pinto 50ohms=150mW supplied
WEEP GENERATORS IR AR h A
Mustirated €215.00

Unit Oscitlator 1218A 900 2000MHz Power output

of 200mW across band £140.00

HEWLETT PACKARD

FM AM Sgnal Generator 202H FM AM CW &

pulse coverage 54 to 216 MHz RF o p O 1)V-0 2v
0

HEWLETT PACKARD
Sweep Oscillator 692D 2-3GHz Sweeps trom  start
to stop freq SPECIAL OFFER £300
Sweep Oscillator 6938 4.8GH:

SPECIAL OFFER €325

Sweep Oscillator 693D 4-8GHz €325 500hms Impedance
JERROLD V HF Signal Generator 608E 10-480MHz (5 band)
Sweep Signal Generator 900B Central Freqs Accuracy o p O TpV-1V {vanable) 50ohms
500KHz-1200MHz Sweep widths narrow as 10K Hz to 'Sm A'M :00 & 1000H: Ext AM 20H: 20KHz
400MH: wide 500hms o p impedar £400 uperb condition £895
M.ES.L SHF Sngr\al Generalor 618C 2 8.7 6GHz = xgmﬁﬁ.(e;;v:wv Type MS27G
t | Sy MHB83 7-12 5GH £480.00
e Sl S ‘ L AL video Oscillator 0 222 7KHz BMH:z in 6

UHF Signal Generator 616A 1 8-4 2GHz £475.00

ranges £75 00
MARCONI INSTS Videa Oscitiator 0 220 10 KHz-10MHz £150.00
- FM AM Signal Generator TF Y954 35 M\msny -
FUTURE tyve No CT402 1 5MHz220MHz RF
2.V-200mV  Intemal & Exlernal Mod Facilites V

ADDITIONS

_good condrtion £385
FM AM SgnalGenerator TF 995A 51 5.220MHz

HEWLETT PACKARD

y Gastilled Indicator
n 5 bands 0 1pv-200mV F M upto + 1 20KH7 from Oscilioscope  140A w 14 Segmented Multiple Coid Cathode

d — unused

- f 4 : SOHz-15KHz A.M up 10 50" fiom 100Hz 1OKH eflectometer  For festing of cables conne s Tube Type ZM1500/ 12 made by Mullar
The following equipment is becoming o b (1) 2py 30008 (21 wath :e,mmah;g o TS B e e €750 12 Decades Character height 7 6mm Stnking voitage
available to us in Ihe near future, should TV 100mY int mod freqs 400Mz 1KH7 & 15KeT: Samping Scope 1858 DC-3 5 GHs €395 00 E9. i (@ (el SO ETens (i) Oy
you require prices efc.. please contact Oistortion (1) on internal F M. =~ 25Hz {2) on internal ). ope 17/ MHz Mz ve £150.00 No. of digits lobestixsp;aved eog elsl hop ha'cu?z":rsn
AM 6% at 30% mod €300 to €450.00 Plug-Ins avalable from £25-£55.00 Overall width 86.2mm,  Overall heig
us and then we will reserve your G0 00 , ) % X £3.75 + P&P 30p + VAT 8%
¥ AM Sgnal Generator TFBO1D 1 Freq range 50MHz single channel 17514 Time Mark Gen 178 ’

specific requirements. 10-470MHz R F output O 1,11V Piston attenuator Aux Plugin 17804 Oisplay Scanner 17024 Sweep <
MEWLETT PACKARD 500hms !mpedance Modulaton Int AM 1KH: Ext Defay Gen 17818 OQual Trace Vert Amp 17504

AM 30 Hr-20KHz Low spurous FM & doft Deiay Gen 17814

VSWR 12or less £400-£800 HAMEG
626A AM Sgnal Generator TFBO1D 1S Military Version Numeric Tube
10-485MHz £450-£800 Transistorised compact single beam portable scope B.65853 0-9
. bandwidth of 8MHz Compensated Y — attenuator 12 Digit 1.4
i c,(c:s;g';::’]’ :‘h:’gs‘“ u‘[:’lj‘ . ";,”g. Squar ?’z“;; ranges 50mV/cm to 30V/cm Timebase sweep range height. Brand
) 9 puts up of T0Hz to 500kHz and can be tnggered from +Ve or New €1.00.
Phase A M Signal Generator TF 2003 Ve externally or internally Y input can be AC or DC Aiso Alpha By
4-12MHz €150 coupled. Display area 6cm X dcm. Rise time 44ns Numeric Nixie \fn‘rc"ﬁ' S W
AM Sgnal Generator TF BO1B 35 12 485MHz Oimensions 203mm X 160mm X 240mm. Wi 5Kg Tube B 7971 : )
0 tov v £195.00 BRAND NEW Type No HM207 £85.00 Displays alphabel & 0-9 numerals 99p
R C Oscillator TE1107 Frequency range MARCON{ SELF SCAN
NST ‘OHélvogxm OU;ID;'E Dueg:mm(o 600120-20V 764\/573(:%%&3:):/‘22001\ 1cwTV Ol piug m]TgN; Panel Display Modet SSD 1000-0030 Direct Visual
varable Attenvator 0-8dB in 1 steps Impedance - Hz t Presentation of Alpha-Numerc Data Each panel 1s a
TF 10668/6 FM “9""5"“"""' 600 Distortion Via 1KHz Filter less than O 1 Porable Scope TF2203 15MH; Bandwidth DC self-comained package, providing 16 10 18 dispiay
FLUKE - Ovect or via Attenuator Lessthan 0 5 50tiz-20KHz coupled  BOmV “cm sensitivity £125.00 positions, each of which may be instructed by a 6-bit
8100A Digital Multimeter Less than 14 20Hz 200KHz Superb condition €178 SOLARTRON coded signal to display one of 64 pre-programmed
81008 Dignal Multimeter UHF & SHF Sgnal Generator 1F1058 Portable Scope DC- 6MHz Double Beam GT436 €95 characters as @ 5 x 7 dot-matnx formed by special
8300A Digital Voltmetsr 1600-1000MH; 0 1uV-445mY  50obms  Impe CD 014 3 DC-5MI €90 gas-discharge umts. Each character 15 O 4 inches high
3328 Voltage Calibrator dance €295.00 CD '40 M valable providing a bright image. wisible over a wide viewing
341A D.V.M. Calibrator FM AM signal Generaior TF93 1320 x 1441 1413 £180 angle Full applications data 15 available giving all
TEKTRONIX 35KHz 18 3MHz As seen condition £80.00 Wide Band General Purpose Scope CD-1212 {Min necessary information €60
434 Portable Recewer Tester TFBEE 3 Froq spec CT484) Plug ins CX1251 & CX1252 {coliection
465 100MHz D.T. Scope TOKH2 7TOMH: Xta chock 500KHz & 5SMH/ Output oalyl . £149.50 et POWER
485/05/07 TV Scope Phase A M Signal Generator 1F2003 Portable transistonsed CD 1642 Dual trace DC ‘
475 200MHz D.T. Scope 04.12MH:, 9 £150.00 15MHz 10mV/cm  Sensiivity triggenng to 25MHz Ex Computers tighly stabilised iransistorised inc
422 15MHz D.T. Scope VHE Mobde R Test S . Screen 10 X 6cm €195 overload protechon (220V input)  On INPUT &
549 Swrage Scope e obile ad:;y ;!ZIH -r“; IIF:O(MB1 5M 5303 HEATHKIT OUTPUT Load regulaton of 1% or better Low ripple
Sm-n Anslyser gnal Generator TF 1+ ate models in super 10 12 p Scope Single Beam 50MV/cm AC coupled Fast response time
0 e condition £500 to £650. B/W 4 5MHz 5 Tgube Assembled Re'uvb«shedp 90 6V-—-6A €14
AM FM Generator TF995B Brand new Day Warranty Our price £49.50 3V_BA £17
nused €750 ROBAND V-4A £9.70
MUIRHEAD 25MHz Scope R 050 ¢/w 5C Piug £200 IV-16A £25
L F Decade Osciltator D88BOA phase 25MHz Scope R O5DA c/w SC Plug in £225 Regulated only
SIGNA ouncEs 01H: 11 2KH, £295.00 TEKTRONIX 48V—-2 7A -7 25V 4 BA £9.50
Decade Oscitator DBIOA 1Hz 11 2KHz  £335.00 Sampling Scope 661 ¢/w plug ins €450 N.C.A.
ADVANCE RADIOMETER N 453 DC-50MHz Sold state & portable €650 Ex Computer {108-132V Input). Type 007 6004501
Wave Generator SG21 Stereo signal generatar SM( Full s an v‘qum TELEQUIPMENT Mod 0 240V- 20A £
10 KH; 100MH1 Max 2V £35.00 Superb condition D31R Dual Beam DC — 6MHz Type 315--0516424 B. 32--36V--4 BA

ELECTRONIC

Amember of g
G EBQIOLD. ADD 87 VAT TOALL PRICES

| == —

WW.--85 FOR FURTHER DETAILS
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thetest

Type 31505026540 12V 154 £32
Type 315-0506928G 12V--254 £40

ELECTRONIC
BROKERS
TEST
EQUIPMENT
CATALOGUE

The most comprehensive catalogue of its kind
ever compiled in the UK.

Send 50p towards printing, postage, etc.
{Overseas customerp £1) and a catalogue will
be sent by return.

Electronic Brokers L¥d. will then keep the
catalogue updated by 'forwarding revision
sheets tree of charge

. MULTIMETERS

AVO

Avometer Test Set No. 1 {Panciimatic Version ot Model
9 £44
Avometer Model BSX (same spec as Model 8) £40
Avometer Modei 7 £29
All above relurbished, calibrated and guaranteed test
leads, NEW  for above Models €4
RUSSIA

AC Clamp Volt-ammeter U 91 Brand New  E13.75
Spec Current 10-25-100-250-500 Amps. Vollage
300. 600V Accuracy 4% Used for measurements of
AC Voltages and currents without breaking the crcuits
Ranges are selected by means of a Rolary Selector
Switch

Megohmmelel Type M410D /3 Brand New £37
Nomunal o/p Voltage {open cct) 500V High
measurements Range (a1 500V) 500M1) (Mid Scale

BROKERSLTD

Please note: All instruments offered are
secondhand and tested and guaranteed 12
months unless otherwise stated.

Carriage and packing
charge extra on all items
uniess otherwise stated.

SM(} Low méasurements Range 1000K(} Portable
(71bs.) and Hand operated c/w carrying case SEE
ALSO INSIDE BACK PAGE.

VOLTMETERS

HEWLETT PACKARD

DC Vacuum Tube Volimeter 4124 1MV-1000Y
Accuracy Can atso be used as Ohmetar &
Ammeter £75
VIVM 400D tmV to 300V FSD 12 ranges 10Hz o
AMHMZ accuracy Input Impedence 10Mohms £85
VIVM 4001 Logarithmic version of 400D Reads RMS
value of sine wave Log voltage scaleO 310 1 & D B1to
3 Linear dB scale Input Impedance 10Mohms €90
Vacuum Tube Voltmeter 410B Freq Range
20HZ-700MHz  AC1-600V (6 ranges) DC |V Y
ohmeter O 2 chms to 500Mohms (7 ranges) Accuracy

3 £65.00
Vacuum Tube Volimeter 400H Freq Range
10Hz-4MH; Volts 1 OmV-30QV F § ange
Accuracy = 1% (SOHz-500KHz) = 2 (20Hz- Y MH.

0.A

AV Volimeter 100E Sold srate
FS (12 ranges) Freq 10Hz 10MHz

MARCONI
Sensitive Valve Volimeter TF 1100 100pV-30CV AC
Freq coverage 10Hz-10MH: Meter has dB scal
tacility (Bs
Valve Volimeter TF 10318 General Spec 0-300V Ac
0-1KV DC Resistance up to 500Mohms £60/£95
Voltmeter No 3 C1 208 TF 9‘ 8 AC 1 Unw :mv
hp ext Al 5K
50V 100V Freq Range OHx OOMHz £55 00
Valve Voltmeter TF2600 AC 25mv — 300V {7 ranges)
DC 10mV— 1000V (8 ranges) Ohms O 2 10 59M (7
ranges) 20MHz 10 1500MHz Brand new condition
£175
PHILIPS

F Millivoitmeter GN

)12 12 ranges-1mV
Accuracy 2H:
100KHz. 1Mz 0 8% Ampit

5Hz 100KH: 5

cation available 50 70 £65 00
HE Milvoimeier GM 6014 Measaring Ranges
nV 300 6 ranges Ac icy at 30KH !
5 Amplitude Char 1KHz-30KHz #lat within
& £55.00
bl 3M60 10.V 1KV Current
)pA-10 A Accuracy 5 ) 01
AU other ranges Recorder o p tacility €65.00
SIGN ELECTRONICS
AF Volimeter AM324 £60
SOLARTRON
yital Vohtmeter LM 1420 2

On these pages you will
find just <he briefest selection
from the vast range which
we hold in stock at any cne
time.

If you are seeking a
specific item and it is no:
listed, it will pay you to ring us
first — we believe we offer the
best prices and the best
service
WORLD WIDE EXPORT.

Enquiries and tenders
welcome from any part of the
world.

HOW TO REACH US . ..

We are easy to reach, no
matter where you live.
Minutes away from Kings
Cross or St. Pancras main-line
stations, and a bus ride from
Euston; only just over half an
hour from Heathrow Airport.
Parking is easy t00.

ranges 0.05% CC accuracy £235.00
DV.M Type LM1420 2Ba DC. true RM & & mean
AC sensing Accurate measurement wiespective of

harmonic  distortion  accuracy D 2% Freqg
40Hz-20KHz €350
DV.M Type 7050 £285
A.C Converter LM1219 30mV-3Q0V mean readmg
Freq. range. YOMz- 10KHz P.O.A
FLUKE

D B21A. For « testing

stability measurements of regulated power supplies. GC
Voltmeter cahbranon. =0 01% absolute accuracy
infinite input reuistance a1 null over entire 0-500V
range standard cell reference Polaity switzh In-lite
teadout with automatc hghted deciral No zero
controls  Usabbs as conventional V I V.M (3%
FSD} £1

STROBOSCOPES &

TACHOMETERS

STROBOSCOPIC
TACHOMETER

Two units in one
TROBOSCOPIC FLASH RATE - 280 to 6 200

Hashes per minum
&/ -
H

TACHOMETER
SPEED RATE - As
above ACCURACY
3 betier
FLASH.DURATIUN
Approx 10 to
HIGH 7 ‘[/
IMPACT CASE / /

WEIGHT 27
£49.50 BRAND NEW
“TOUCHLESS
RETRO-REFLECTIVE
“Lﬁ = TACHOMETER

Reads RPM from as tar as
24 in sway' Faur ranges
0-1.000. 3.COG. 10.000
30.00C RFM Battery
powered Mirrar Scate
- Accuracy 1%% of tull

scale. Push-buttcn teading
C ture
BRAND NEW

£89.50

Carrying Case £12 50

extra Sand ior tull lera
[ MISCELLANEOUS

ADVANCE
ter M £15 0
AVO
e te ] For T &
al M
,’?U‘ lat . ]
£60 0D

WW—084 FOR FURTHER DETAILS
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quipment people

49-53Pancras
Road, London
NW12QB

T I:O]~837 7781

AMMEC/RACAL
Nave Analyser 248A. 5-300MHz €195-£380
WNave Analyser 853 30KHz-30MHz Sensitivity. 14V
i 1V up 10 20 MHz 44V to 4V up to 30MH; £85.60
Wave Analyser 248 Freq.  Range SMHz-

300MHz €110
AIRMEC
Modulaton Meter 210 £75 10 £130
AMPEX

F M /Direct Recorder/Reproducer SP.300. 4
Channels Speed 1%, 3%. 72 15 ips. Freq. response
nstrumentation  50Hz-40Hz at 15 ips. Audo
50Hz-18KHz at 15 ips Special offer £850
BECKMAN

Transter Oscdlator 7580H DC-15GHz with countar
7 58Hz- 15GHz without counter Sensitivity 100mV

RMS) SPECIAL OFFER £250
BELL

Saussmeter Type 120, complete with Probes P.OA.
BE K

Deviation Bndge 1505 P.OA.
BURNDE!

Batrery Chargev BE370 £30.90
COSSOR

Batery Charger CC 99 E15.90
DECCA

Power Supply for Noise Source. MW 61 P.OA.
TELO

Bard Pass Filter. TBA 140-60-5CC1 5 Section TNC 10
INE  connectors tubular  60Mhz  bandwicth
140Mhz centre treq. Brand new £20
TEKTRONIX

Prope type PEO06 (with UHF plug hitted) £12.50
PYE

Thermocouple test set 7556 £95

GENERAL RADIO

tmmittance Bridge 1607A Immaculate Condsdion in
Wooden Transit Case £1040
Jnit Null Detector 1212A 20Hz-5MHz Log Resporrse
with 120dB sacale O.A.
HENLETT PACKARD

Disrortion Analyser 331A £210
Digitab Recorder 560A €140
Digital Recorder 5618 £140
HEWLETT PACKARD

Orectional detector 7870 1 9-4 1Ghz £90
Duectional detector 788C 3 7.8.3Ghz £95
MARCONI INSTS.

Atenuator TF 10734725 £85

Dut of Limits Indicator TF 2404/2M1. Checks

readings from elecironic counters and other digial

insts Local and remote visual and eiectrical indication

su table for use by unskilled personnel and with A T.£
P.

O.A.

Biank & Sync Mixer TF 2908 £90

Quentization Distontion Tester TF 2343 P.O.A.

R.# Power Meter TF 115271 £75

Q" Meter TF 329G £210
MEACONI

Prooe kit TMB8120/1 X1 tor use with valve volimeser
TFZ600 Brand new 2
RHOODE & SCHWARTZ

Stereo Coder MSCBN 4192/2 POA.
*alyscop Swob £1450
Anenuator type DPR Z=60 ohms BN 18042 P. OA
JH F Millivoltmeter Type URV 15
TELONIC

Sweep Generator SM 2000 c/w Plug Ins £:3M, S-§ &
M P.OA.
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COMPONENTQ

{ CARBON RESISTOR PAKS
These Paks contain a range of Carbon
Resistors, assorted into the following

groups:—
R.1 50 Mixed 100 ohms —
820 ohms Y%th W 0.60
R2. 50 Mixed 1K ohms —
8.2K ohms 'Ysth W 0.60
R3. 50 Mixed 10K ohms —
82K ohms Ysth W 0.60
R4. 50 Mixed 100K ohms —
820K ohms Y%th W 0.60
R5. 36 Mixed 100 ohms —
820 ohms 4 W 0.60
R6. 30 Mixed 1K ohms —
8.2K ohms 4 W 0.60
R7. 30 Mixed 10K ohms —
82K ohms 2 W 0.60
R8. 3¢ Mixed 100K ohms —
820K ohms % W 0.60
These are unbeatable prices.
LOW COST CAPACITORS
500 uF 50V Elect 0.09 each
01 uF 400V 0.03 each

REPANCO CHOKES & COILS
RF Chokes CH! 2.5mH 027
CH3 75mH 0.29
CH5 15mH 0.26
CH2 50mH 0.28
CH4 10mH 031
DRXI Crystal set 0.29
DRR2 Dual range 0.42

COILS

CARBON POTENTIOMETERS
Log and Lin 4.7K. 10K, 22K. 47K, 100K,
220K, 470K, IM, 2M.

VC I Single Less Switch 0.20
VC 2 Single D.P. Switch 0.40
VC 3 Tandem Less Switch 0.60
VC 4 1K Lin Less Switch 0.20
VC 5 100K Log anti-Log 0.60
HORIZONTAL CARBON PRESETS

0.1 watt 0.09 each

100, 220, 470. 1K, 2.2K. 4.7K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4.7M.

REPANCO TRANSFORMERS «
240V. Primary. Secondary voltages

available from selected tappings 4V, 7V,
8V, 10V, 40V, 50V and 25V-0-25V.

Tvpe Amps Price P&P
MT50/1% 05 £3.00 0.45
MT50/1 1 £4.00 0.48
MT50/2 2 €5.00 0.60
‘COIL FORMERS & CORES

NORMAN %" Cores & Formers  0.07p
%" Cores & Formers 0.09p

SWITCHES
DP/DT Toggie 0.28p
SP/ST Toggle 0.22p

FUSES

20mm. 100mA. 200mA, 250mA, 500mA,
1A, 1.5A, 2A QUICK BLOW

*0.05p each
Anti-surge 20mm onty *0.8p each
VEROBOARDS
VB 1
containing approx. 50sq. ins. various
sizes all 0.1 matrix *0.60p
VB 2

conlammg approx. 50 sq. ins. various
sizes all 0.15 matrix *0.60p

DECON-DALO 33PC Markerx

Etch resistant printed circuit marker
pen. Full instructions supplied with
each pen *0.92p

BATTERY HOLDERS »
Takes 6 H.P. 7's complete with terminal
clip and lead *0.31p each

V.A.T.

ALL PRIGES
EXCLUDE V.A.T.

Please add 8% to all prices
marked *. Remainder add
12%4%. Do NOT add V.A.T.
to prices marked .

BI-PAK

LINSTRUMENT CASES |

| ANTEX EQUIPMENT | *

(In 2 sections, Black Vinyl covered top
and sides and bezel)

SOLDERING IRONS
x25. 25 watt
Model G. 18 watt .
CCN 240. 15 watt .
SK2.Soldering Kit

BITS AND ELEMENTS#

fidth™ 1 hi P Bit No.
g\(/..l l.esr:glhx ‘;’j‘!th Hezl”g}n ‘Price 102 for model CN240 3/32" *42p
A" £1.25 b o
BV2 11" x 6 x 3 +g£1.62 104 for model CN240 3/16” ‘MP
BV3 6" x 4% x I%” *£0.92 1100 for model CCN240 3/32“ ‘469
BV4 9 x 54 x 2" *£139 110l for model CCN240  3/8" *46p
1102 for model CCN240 Y ':gp
1020 for model G240 3/32" p
ALUMINIUM BOXES 1021 for model G240 178" *46p
No. Length Width Helght Price !022 for model G240 g/;g ':gp
BAL - 5W"x24" x 4w s045 0 formode X2 {75 «asp
BAZ 4T x4 x M4 045 3 for mode) X0 3/16 *46p
BA3 4" x2%" x 1% *0.45 or mode
BA4 S x 4" x 1w *0.54 ELEMENTS *
BAS 4" x 2% x 2" *0.45
BAG 37 x2” x 17 #0.39 Mgge: EQN . :El.25
BA7 7' x5 x 2m" *0.79 Model EG 24 eSO
BAS 8" x6” x 3" +g1.02 Model ECCN 240 'EI.GO
BAS 6 x4" x 2" +0.65 Model EX 25 £1.40
(Each complete with %" deep lids & gSOLDERING IRON STAND
SCTews) . o
PLEASE ADD 20p POSTAGE AND ST3 Suitable for all models E‘II.fS
PACKING FOR EACH BOX Antex heat shunt P
PLUGS PRICE
COMPONENT PAKS ] PS 1 D.LN. 2 Pin (Speaker) 0.10
Pak Qty Description Price gg § B:: 3 Ein g:;
No. TN E D o 3
Cl 200 Resistors mixed values gg ; g::,' g E’z’ln ;4880 g:g
approx. count by weight .60 PS 6 DIN. 6 Pin 0.16
C2 150 Capacitors mixed values PS 7 D-I.N. 7 Pin 0.17
approx. count by weight .60 pg g 110" 5mm Screened 0.17
C3 50 Precision Resistors mixed 60 PS 9 Jack 3-5mm Plastic 0'“
values o - g
C4 75 %th W Resistors mixed gg }? jgg}‘: ?/;én;lrgsficcreened g:z
preferedivalues €0 b5 12 Jack " Screened 0.20
C5 5 Pieces assorted Ferrite Rods.60  pg 13 Jack Stereo Screened 0.33
Ccé 2 Tuning Gangs. MW/LW PS 14 Phono 0.09
Y . €0 pS 15 Car Acrial 0.14
€ Pak Wire 50 metres PS 16 Co-Axial 0.14
assorted colours *.60 -
C8 10 Reed Switches *60 INLINE SOCKETS
C9 3 Micro Switches *60 PS 21 D.LN. 2 Pin (Speaker) 0.13
C10 15 Assorted Pots & Pre-Sets .60 pg 22 D.LN. 3 Pin 0.19
Cl1 5 Jack Sockets 3 x 3.5m, 2 PS 23 D.I.N. 5 Pin 180° 0.19
x standard Switch Type .60 PS 24 D.IN. 5 Pin 240° 0.19
€12 30 Paper Condensers pre- PS 25 Jack 2.5mm Plastic 0.15
ferred types mixed values .60  pS 26 Jack 3.5mm Plastic 0.15
CI3 20 Electrolytics Trans. types .60 PS 27 Jack %" Plastic 0.28
C14 1 Pack assorted Hardware- PS 28 Jack %" Screened 0.32
Nuts/Bolts,Grommets. etc.*.60  pg 29 Jack Stereo Plastic 0.28
C15 5 Mains Slide Switches, PS 30 Jack Stereo Screened 0.35
2 Amp 60 pg 3] Phono Screened 0.17
C16 20 Assorted Tag Strips Panels .60 PS 32 Car Aerial 0.20
C17 10 Assorted Control Knobs .60 ps 33 Cg-Axial 0.20
Cl18 4 Rotary Wave Change '
Switches .60 SOCKETS
Cl9 2 Relays 6-24V Operating , *60 PS 35 D.IN. 2 Pin (Speaker) 0.07
C20  Sheets Copper Laminate. PS 36 D.I.N. 3 Pin 0.09
approx. 200 sq. ins. *.60 PS 37 D.LN.5 Pin 180° 0.09
Please add 20p post and packing on all PS 38 D.IN.5 Pin 240° 0.10
component packs, pius a further 10p on  PS 39 Jack 2.5mm Switched 0.11
pack nos. C1,C2,C19 & C20. PS 40 Jack 3.5mm Switched 0.11
PS 41 Jack %" Switched 0.19
[ AVDEL BOND ] PS 42 Jack Stereo Switched 0.28
PS 43 Phono Single 0.07
SOLVE THOSE STICKY pPs# Phono Double 0.09
PS 46 Co-Axial Surface 0.09
PS 47 Co-Axial Flush 0.19

CYANOACRYLATE G2 ADHESIVE
The wonder bond which works n
seconds Bonds plastic, rubber, transis-
tors. Components. permanently, imme-
diately!

OUR PRICE ONLY 70p »
for 2 gm phial

CABLES Per Metre
CP | Single lapped screen *0.08
CP 2 Twin Common Screen *0.11
CP 3 Stereo Screened *0.12
CP 4 Four Core Common

Screen *0.21
CP 5 Four Core ndividually

screened *0.28
CP 6 Microphone Fully

Braided Cable *0.11
CP 7 Three Core Mains Cable *0.11
CP 8 Twin Oval Mains Cable *0.08
CP 9 Speaker Cable *0.06
CP 10 Low Loss Co-Axial *0.14

PCP

‘Postage and Packing add 25p
unless otherwise shown. Add extra
for airmail. Minimum order £1.00

| P.C.B. KITS & PENS

PROFESSIONAL D.I.Y. PRINTED
CIRCUIT KIT

Containing 6 sheets of 6” x 4” single
sided laminate. a generous supply of
etchant powder, etching dish, etchant
measure. tweezers, etch resistant

‘marking pen, high quality pump drill

with spares, cutting knife with spare
blades, 6” metal ruler. plus full easy to
follow instructions.

*£7.80 per kit
Spare container of etchant for above,
complete with instructions *70p

P.C.B. MARKING PENS

2 x quality market pens, specifically
designed for drawing fine etchant
resistant circuits on copper laminate.
Complete with full instructions *£1.53
perpair . _ =

SLIDER PAK

Containing a range of slider pots.
SP1

mixed values sliders.. .. .. 0.60

SP2 6 470R Lin.sliders........ 0.60
SP3 6 10K Lin.slider ... X
SP4 6 22K Lin. sliders .
SP5 6 47K Log. sliders. .
SP6 6 47K Lin. sliders

LOW-NOISE CASSETTES |
C60 *33p
C%0 *44p
C120 *56p
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125 watts R.M.S.

The module has a sensitivity

of 450mV and trequency
response extending from 25Hz
0 to 20KHz whlst distortion levels
are typically below 1% The
use of 4, 115w transistors in the

circurt

SPECIFICATION
Output Power:

Continuous
Operating voltage: 50-80
Loads: 4-16 ohms

125 watt RMS

Frequency response;
I 25Hz-20kHz Measured at 100
watts

Sensitivity for 100 watts output
at 1kHz: 450mV
Input impedance: 33K ohms

output stage makes the unit extremely rugged while damage resulting from
InCorrect or short-Circuit loads 1s prevented by a four transistor protection

The unit 1s intended for use In many applications such as disco units sound
I reinforcement systems background music players etc I

ONLY £15. 95 + 8% VAT

-.-.-.-.-.-.-.-.-.-.-.-.-.

SEMICONDUCTORS

IT'S NEW—IT'S POWERFUL!
IT'S THE AL250

POWER AMPLIFIER

Specially designed for use in—Disco
Units, P.A. Systems, high power Hi-Fl
Sound reinforcement systems

Total harmonic distortion
50 watts into 4 ohms: 01 1%
50 watts into 8 ohms:
0.06%

S/N ratio: better than 80dBs

Damping factor, 8 ohms: 65

ettt i 13 |

transistors, 5 diodes
Overal size: Heatsink width
190mm length 205mm, height

[“ceramic PAKS ]

[ BIB HIFI ACCESSORIE
REF

PRICE
‘D' 2 Hi-Fi Cable & Flex Tidy *34p
‘J* Tape Head Cleaning Kit 72p
‘P* Hi-Fi Cleaner *30p
Model 9 Wire Stripper *£1.00
23 %" Tape Editing Kit *£1.80
24 %" Cassette Editing Kit *£]1.84
28A Salvage Cassette *44p
32A  Stylus Balance £1.28
33 Splicing Tape *38p

36A Record & Stylus Cleaning Kit *32p
41 8 Track Carmdge Head Carrier
88p
Model 42 Groov-Kleen *£1.84
42/S Roller & Brush for REF 42 & 2000

*24p
43 Record Care Kit *£2.76
45 Auto Changer Groov-Kleen 98p
46  Spirit level *72p
48 Record Dust-off *26p
52A Cassette Tray *54p
33 Hi-FiStereo Test Cassette  *£2,40
56 Hi-Fi Hints & Tips Book *48p
Model 60 Groov-Kleen *£1.72

160/S Replacement Brush Velvet Pad

and Base Sticker for Model 60 *24p
62 Cassette Head Cleaner (Liquid) 48p
71 Record 'Dust Off' (Displays of len)

71A Record ‘Dust Off' (Bubble Pack)
L3

75 Indexa Record *£1.50
76  Stylus Cleaner *36p
78 Cassette Fast Hand Winder *98p

83 Cassette Title & Container Labels
(20 & 10) *36p

AUDIO LEADS

$221 5 pin DIN plug to 4 phoro plugs
length 1.5m £1.08
$222 5pin DIN plug to 5 pin DIN socket
length 1.5m .68p
S$237 5 pln DIN plug to 5 pin DIN plug
mirror image length 1.5m £1.20
$238 2pin DIN plug to 2 pin DIN socket
length 5m .68p
$268 5 pin DIN plug to 3 pin DIN plug 1
&4and3 &5length1.5m  £1.00
$270 2 pin DIN plug to 2 pin DIN socket
Iength 10m .80p
5 pin DIN plug to 2 phone plugs
connected to pins 3 & 5 length
1.5m 7
5 pin DIN plug to 2 phono sockets
connected to pins 3 & 5 length
23cm p
5 pin DIN socket to 2 phono plugs
connected to pin 3 & 5 length
m .68p
Coiled sterec headphones exten-
sion cord extends to 7m £1.40

S271
$275
$318

$404

S217
length 1.5m 80p
$219 5 pin DIN plug to 5 pin DIN plug
length 1.5m 80p
3.5mm Jack to 3.5mm Jack length
1.5m .68p
$600 5 pin DIN plug to 3.5mm Jack
connected to pins 3 & 5 length
1.5m .80p
§$700 5 pin DIN plug to 3.5 jack
connected to pins 1 & 4 lenglh
1.5m

$474

PO BOX

3 pin DIN plug to 3 pin DIN plug o

BI-PAK

Containing a range of miniature
ceramic capacitors in mixed values,
unrepeatable value.

MC1 24 ceramic capacitors: 22pF,
27pF, 33pF. 39pF, 47pF, 56pF, 68pF,
and 82pF

MC2 24 ceramic capacitors: 100pF,
120pF. 150pF.180pF, 220pF, 270pF.
330pF. and 390pF

MC3 24 ceramic capacitors: 470pF,
S60pF. 680pF, 830pF, 1000pF,
1500pF, 2200pF, and 3300pF . 0.60

MC4 21 ceramic capacitors: 4700pF,
6800pF, O14F. .015,F, .022,F, 033uF
and .047,F 0.60

mIIA.MMOTH 1.C. PAK | *

APPROX. 200 PIECES

Assorted fall-out integrated circuits,
including: Logic. 74 series, Linear,
Audio and D.T.L. Many coded devices
but some unmarked — you to identify.

OUR SPECIAL PRICE £1.00

HANDBOOKS

TRANSISTOR DATA BOOK. DTE 2
227 Pages packed with information on
European Transistors. Full specifica-
tion including outlines.

Price t €2.95 each
TRANSISTOR EQUIVALENT BOOK
BPE 75 256 Pages of cross references
and equivalents for European, Ameri-
can and Japanese Transistors. This is
the most comprehensive equivalents
book on the market today and has an
introduction in 13 languages.

Price  £2.68 each
DIODE EQUIVALENT BOOK DE 74
144 Pages of cross references and
equivalents for European, American
and Japanese Diodes, Zeners, Thyris-
tors, Triacs, Diacs and L.E.D.'s.

Price t £1.98 each,
MULLARD DATA BOOK
MDB 50p. The latest edition of this
popular handbook contains informa-
tdon on Semiconductors. Integrated
Circuits, Television Picture Tubes,
Valves, Capacitors and Resistors.
Included in the 161 informative pages
are 21 pages on Semiconductor
Comparables Price + 50p each -
TTL DATA BOOK DIC 75 Now
complete Data book of 74 series TTL
(7400-74132). Covering 13 main manu-
facturers in U.S.A. and Europe, this
book gives full data as well as
equivalents Price 1 £3.74
THE WORLD'S BROADCASTING
STATIONS WBS 75 An up-to-the-
minute guide for those interested in
DX-ing. Contains all the world’s
broadcasters on SW, MW and LW, as
well as European FM/TV stations.

Price t £3.56

technical books

A full range of
available on request.

6 WARE HERTS
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High quality modules for stereo, mono and
other audio equipment.
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PUSH-BUTTON

STEREO

OUR PRICE ONLY .

£13.9

The 450 Tuner provides instant program selection at the touch
of a button ensuring accurate tuning of 4 pre-selected stations,
any of which may be altered as often as you choose, by simply
changing the settings of the pre-set controls

Used with your existing audio equipment or with the BI-KITS
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 cani
be used if no suitable supply is available, together with the
Transformer T461.

The S450 is supplied fully built, tested and aligned. The unit is
eastly installed using the simple instructions supplied.

* FET Input Stage

* VARI-CAP diode tuning
* Switched AFC

* Multi turn pre-sets

* LED Stereo Indicator

Typical Specification:
Sensitivity 3. volts
Stereo separation 30db

90 Ma max.

FM TUNER

Fitted with Phase Lock- -loop Decoder

Supply required 20-30v at

MPA
30

Enjoy the quality of a magnetic cartridge with
your existing ceramic equipment using the new
M.P.A. 30, a high quality pre-amplifier enabling
magnetic cartridges to be used where facilities
exist for the use of ceramic cartridges only

It is provided with a standard DIN £2 6
: .

input socket for ease af connection.
==

Full instructions supplied.

POSTAGE &

STEREO PRE-AMPLIFIER

i
: *’g \ Loy OUR PRICE
SR s e o £I3.50 /’

Frequency Response

20KHz Sensitivity of inputs
1 Tape Input 100mV imo 100K ohms

ey

A top quality stereo pre-amplifier

PA100

PACKING

Postage & Packing add
25p unless otherwise
shown. Add extra for
airmail. Min. £1.00

size 16%''x11%2"'x3% "' other
parts include alumimium chassis
heatsink and front panel
bracket plus back pane!

and appropriate sockets /
etc KIT PRICE £9.20 -

Comprising” Teak veneered cabinet

plastic power devices has resulted
in a range of output powers from 3
to 10 watts R.M S

The versatility of their design
makes them ideal for use in record
players, tape recorders, stereo
amplifiers and cassette and car

and tone control unit. The six
2 R T 1 \
push-button selector switch pro 18%'; Oru"r:z Qomiinte COMPLETE AUDIO
vides a choice of inputs together 3 Magnetic P.U 3mV into
with two really effective filters for 50K ohms H CHASSIS
high and low frequencies, plus tape fl]dUB $fnpu( egl:)a’:ses 10 gaﬁﬁ curve wuh 7+7 WATTS
Output. rom z to z
Supply — 20-35V at 20mA R.M.S.
MK. 60 AUDIO KIT: Comprising "7 e , .
2 x AL6O's. 1 x SPMBO 1 «x gég\ensmns . x
BTMBO. 1 x PA100. 1 front panel 2gom™ * 89mm x S P& P4sp
and knobs. 1 Kit of parts to include Y |
on/oft switch, neon indicator, / AUDIO
stereo headphone sockets plus A AMPLIFIER MODULES
instruction booklet. COMPLETE 7 The AL10, AL20 and AL30 units a
::l:ﬁEGOu:US:IO T plus 62p ] ar:e ?nhmil'ar v'ne:;?;laip?;f;?::“z?]d The Stereo 30, comprises a complete stereo
H 1 el
postage T s Eareful seleF::tlon of the pre-amplifier. power amplifiers and power supply. This,

with onlty the addition of a transformer or overwind will
produce a high quality audio unit suitable for use with a
wide range of inputs i.e. high quality ceramic pick-up,
stereo tuner, stereo tape deck etc. Simple to install,
capable of producing really first class results, this unitis
supplied with full instructions, black front pane! knobs,
main switch. fuse and fuse holder and universal
mounting brackets enabling 1t to be installed in a record

plus 62p SPECIFICATION: tridge tape players in the home
postage @® Harmonic Distortion Po=3 watts f=1KHz 02.5%
® Load Impedance 8-160hm # Size: /Smm x 63mm x 25mm
/ ® Frequency response *3dB Po=2 watts 50Hz-25Hz
.038n5|t|V|ty for Rated 0‘/\{2—6 vs=25v. RL=8ohm f=1KHz 75mV.RMS
ALl AL30
aw ems. £2.30 swems. £2.65 owrmns.£2.95

plinth, cabinets of your own construction or the cabinet
available. ldeal for the beginner or the advanced
constructor who requires Hi-Fi performance with a
minimum of installation difficulty {can be instailed in 30
mins})

[ Bn 25 Watts (RMS)

* Max Heat Sink temp 90C. %= Frequency response
20Hz to 100KHz * Distortion better than 0.1 at 1TKHz %
Supply voltage 15-50v x Thermal Feedback =% Latest
Design Improvements * Load — 3,4,8, or 16 ohms *
S“:’gnal to noise ratio 80db * Overall size 63mm. 105mm.
13mm.

Especially designed to a strict specificavon Only the
finest components have been used and the latest
sohd-state circuitry ncorporated in this powertul hittle
amplifier which should satisfy the most criical A F
enthusiast

Stabilised Power Supply Type SPM80

SPM8O is especially designed to power 2 of the AL6EO Amplifiers,
up to 15 watts (R M.S.) per channel simuitaneously. With the
addition of the Mains Transformer BM T80, the unit wil provide
outputs of up to 1.5A at 35V. Size 63mm. 105mm. 30mm

Incorporating short circuit protection £3 n
» u

Transformer BMT80
£2.60 + 62p postage

TEAK CASE £3.65 plus 62pp & p.
NEW PA12 Stereo
I A ] 2 foruse with AL10/
20/30 Ampilifier
Frequency Response 20Hz-20KHz with tape output.
{(—3dB). Bass and Treble range
12d8. Input Impedence 1 meg ohm.
Input Sensitivity 300mV. Supply
L

requirements 24V .5mA. Size 152mm
x 84mm x 33mm.

£3.95

Input voltage 15-20v A.C Output voitage 22-30v D.C
Output current 800 mA Max. Size 60mm x 43mm » 26mm

Transformer T538 £2.30

TRANSFORMER £2:45 plus 62p p &p i
Pre-Amplifier com-
pletely redesigned

Modules. Features include on/off volume.

Balance, Bass and Treble controis. Compiete

Power supply for AL10/20/30,
PA12, SAA450 etc.

PS12

OUR PRICE £l .20

I-PAK

P.O. BOX 6, WARE, HERTS.

wwweamericanradiohistorns. com
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K.30. THD

The Model K-30 THD has whermal scales
provided which directly read temperature. Along
with a thermometer probe anached. the meter
checks temperature of from —50 C up to 200 C
1. The midget bead thermistor is used as -ls
thermal element p

K-30D

This 1s a pocket-size circuit tester of versatile
performance equipped with a 70uA  meter §
moavement  The combsnation of an 18-position #
rotary range switch and separate jacks covers
practicaily all measurement needs

The diode crrcuit automatically sateguards the

response, and time lag 1s minimized compaved

with conventional thermometers

By simply replacing the probe with usual test

leads, the meter performs as a circuit tester

As a ciwrcuit tester the 18-position rotary

system range selector switch and indvidual

jacks cover practically all measurement

requirements

4. The collapsible stand angles the meter to
facilitate use of the meter

[ARNENY

Technical Data
OC volis. 0.25~ 1000V in & ranges (10k 1}/V)
AC volts 10~ 1000V in 5 ranges (5k {}/V)
DC milliamperes 0 25 ~250ma in 4 ranges.

DC ohms RX1 ~RX 1000 in 4 ranges (min. 2 ) & max 10mg 1)
Decibels 20~ +62 db

Temperature -50 C ~100°C & 0:200 C-50 200 F &
30 —400 f

Woeight: 590g
Old price £.26.14
Meter available with case £27.47(B)

HIGH VOLTAGE PROBE AVAILABLE

Accurecy: DC * 3% AC ~4%
Size: 144 x 96 x 45mm
Meter £23.98 (B)

Oid price 3213

against inadvertent overload For easy
reading and convenience operation, the meter can
be positiored tited by snapping open the £
collapsible stand titted on the back Migh voltage
probes of 10kV and 25kV ratings are separately
avalable for ahgnment of colour as well as
black-and white television circuits
Ranges il
OC voitage 0 25V, 2 5V, 10V, 50V. 250V, 500V. 1000V
AC voltage 10V. 50v. 250V 500V 1000V
DC Current O tmA 2 5mA 25mA. 500mA
Resistance Range — RX1 -RX10 RX100, RX1K Midscale
9601). 9 6k} 96k1) Maximum — 10kt 100k, 1MQ. 10My}
Volume level 20~ + 62dB
Capacity 0 0001 ~0 6uF Use external
Megohm O 1~ 200My} power
Accuracy: Within = 3% s for OC ranges
Within *4% 1.5 for AC ranges
Within = 3% of the scale length for ohm ranges
Internai Resistance: 10,000 o.p.v. tor DC. 5.000 o.p.v tor AC
Size: 144 x 96 x 46mm Meter £18.41 ()
Meter with case £28.08

961

EM-800

A new type of circuit tester o! super-high
sensitivity  using FET devices @ The internal
impedance tor each DC voltage range is main-
taned at 12 meg ohms and at 1 meg ohm tor
each AC voltage range @ The trequency coverage
extends to SMHz @ The instrument can be used
as a galvanometer by adjusting the painter for
centre-zero reading

+DCV 0 3(3M() 1.2 3 12 30 120 300 1.2k; {12M()} *4% 30kV
{w/HV probe).

*=DCA. 0.1uA 1.2mA 12mA 300mA (300mV) — +4%

ACV: 1.2312 30120 300 1.2k (YM() - *4%: Freq. — 30Hz~5MHz
8t 1.2V,

1 X1 X100 X1k X100k (max. 1000M)

dB. —20 ~ +63.

225 x 150 x 84mm. 1.1kg.

Price £55.78. (C)

Old price £80.46

HIGH VOLTAGE PROBE AVAILABLE

Comparable with high-grade  meters  n
performance Universatly atcepted as a most

versatie standard tester and used extensively by
electrical and radio engineers Accurately checks
transistor circuits on the low DC voitage ranges
tor thewr hugh internal resistance

Apart from 1ts tunction as a wide range circuit
tester the SANWA model YX-360TR also serves
as a simphfied semi conductor checker Provided
with LI and LV scales. the meter tesis the
charactenistics of practically all types by semi
conductors, diodes. thermisiors, etc.
Measurament ranges available:

OCV. 100mV. 0.5, 25. 10. 50. 250.
HV Probe)

ACV 10, 50, 250, 1KV (8K 1)/V)
DCA 50.A, 2.5mA 25mA, 0.25A (250mV. 100mV for 504 A)

). Range x1, x10. x1K. x10K. Maximum 2K, 20K, 2M. 20M Mid-scale
20 200. 20K. 200K

dB 10~ +22 {for 10V AC

KFE O - 1000

ICEQ 0—150uA (x1Ki)). O —~ 15mA (x101) O — 150mA (x11}}
Accurscy:

* 3% fsd tor DC vanges =+ 4% fsd tor AC ranges. - 3% of scale
length for 1) ranges = 3% of scale length for hFE. = 5% of scale length
tor ICEQ

Meter €16.08 (A)  Meter with case £21.76 (A}

Size and weight: 100 x 150 x 57mm and 4209

1KV 20KV

13/V). (25KV with

P2B

DC voltage 10V, 50V, 260V, 500V, 1000V (2K
MV

AC voltage. 10V, 50V, 250V, 500V, 1000V (2K

2/V)
DC currem O 5mA 10mA 250mA
Resistance  Range O~5K 1 O~500K 1}

Midscale 501) 5K1)

Mimmum 1 1) 100

dB --20~+22dB & +20~ +36dB
Megohm O 1~50M ()

Capacity 0.0002~0 3.F A 001~0 6uF

Externally
Powered

Accuracy: OC - 3% FSD AC *4% FSD
Resistance: * 3% of scale length.
Battery: 1 x ! 5V

Size: 120 x 88 X 40mm Woeight: 3659

The P-2B 1s a general purpose testmeter Ruggedly built connections are
made by Pimjacks Clear easy-to-read scale

Meter £12.69 (A)

Meter with case €17.28 (A}

AT-45
The AT-45 15 a transistor tester capable of
checking readily and efficiently not only the
leakage current of all types ot transistors,
but also ther DC current amplification
tactor
SPECIFICATIONS
Measurement Ranges:
Reverse leakage current
{on ICEQ scale}
O~ 5mA (X100.A.
0~50mA (X1mA}
Accuracy Within * 5%
DC current ampliticanon factor
{on hFE scale)
0~ 250 (X5}
0~ 1000 (X20}
Accuracy Within + 1 scale dvision.
Meter. Moving-coil {Sensitivity-55 uA)

Size asnd Waeight: 180 x 120 x 39mm. 670g

Accessories: Test lead pair and 3 clipped cords.

SCR check. The ON/OFF test of an SCR 1s available by connecting 1t to
the instrument

FET check. The activity and impedance conversion capacity of an FET can
be measured on the instrument

Meter £20.61. (B} Old price £25 DO

Meter with case

£23.64. (B) Old price £31 00

N-401

The N-801 MULTITESTER has two outstanding
Fustly. a band meter Y

of 5uA s introduced In sensitivity, it is close to

that of a galvanometer Secondly. an original

automatic cut-out device piovides exceptional

safeguard

SPECIFICATIONS:

Ranges Availsbie

OCV (~)0.16 0.4 1.6 4 8 16 40 160 400 80O
1.6kV Input impedance 200k(/V for 40V &
pelow: 16M1) for 160V 40M(} for 1 6kV. 20M1}
tor 400V & 800V

OCA () 8uA 40uA 400uA. 1 .6mA 4mA 16mA
40mA 160mA 1.6A 16A. Voitage drop 400mV
(500mV tor 160mA)

ACV 4V 8V 16V 40V 160V 400V 1 6V Input
impedance 5ki)/V for 16V & above at 50Hz
ACA 16A 164 Voitage drop 400mV

1) Range x1 x10 x100 x 1k x10k Maximum 5kt)
50k} 5002 5 50m()
Accurscy: Within " 2% tsd
Within * 3% fs d for AC ranges
Within * 2% of scale length for 12 ranges
Frequency error: Within * 1dB - 50Hz~ 250kHz
{4V & BV AC) 50Hz~5kHz [other ranges)

Sixe and 252 x 191 x 107mm & 1.95 Kg.
Meter £39.87 (C). Oid price £57.40

tar OC ranges

SP-10D

A smali pocket instrument of robust construction
with meter movement protection. rugged
shockprool resin rear case, low ohms range
mimmum 0.212. 20 midscale

SPECIFICATIONS:
Meoasursment ranges:
BCV (.25 10. 50, 250, 500. 1000 {4ks)/V)
DCmA (.25, 25, 500 (250mV drop}
ACV 10, 50. 250. 500, 1000 {4k:2/V)
2 Range — x1, x10. x/k{}
Midscale -— 20, 200, 10k
Maximum — 500 5k. 1M
Battery 15Vx?
dB ~20~ +22 +20~ +36
M) 01~50 Using external
aF 00001~0020.01~0.3 power
Accuracy:
Within ~2.5% ts lor DCV & DCmA

Within = 3.5% fs for ACV & dB

Within = 3% of arc for 1)

Size and Weight 140H X 95W X 44D mm. 310 gr
Meter £14.36 (A}

Meter with case £19.49

N-201

The N-201 incorporates a transistor amplifier
circuit which provides a high input \mpedance of
200k ohms per voit for O 3V 1o 120V and 20k
ohms-per-voit for B0OV and upwards for DC
measurements

Migh Sensitivity and Ruggedness. A Solid-
state amplifier circuit permits the use of an B0 A
meter movement In ruggedness. therefore. it
surpasses usual high sensitivity meter movement
Fast response 15 another advantage. Wide,
Mirror Scade. The scale has a wide angle
operation of nearly 100 which s not usual with
conventional meters

SPECIFICATIONS:

Ranges Available:

OCv 03 12 3 12 120 (200k )/V). 600, 1200 3000 (20% 3/V)
ACvV 3 12 120. 300, 600 {10k 1}/ V)

DCmA 0006 0 12. 3. 30. 600 (300mV)

DCA 3 {300mvV)

Q. Range —x0.1, x10. x100. x1K. Midscale — 1{). 100Q.
Maximum — 5&{}. 500kn. 5M(). 50M().

t1 30mA 0.3mA 0 03mA

LV 15V 15V 15V

dB —20~ +57

Size and Weight: 60 x 118 x 157mm and 740g

k(). 10kQ).

Accuracy: DCV & DCA Within * 3% s d
ACV & dB Within - 4% I sd (' 6% for 25V)
1) Within = 3% of arc

Meter £27.85. (C) Oid price £38.50

460-ED

This s a crcunt tester of the highest sensitivity
with a 10 microampere meter movement of 100
K ohm/volt internal resistance. meeting the ever
demanding needs of electronic iIndustry @ Double
protection of the meter movement aganst
overload and shock @ Minimum measurement
loss @ Unique AC current range @ Polarnity Switch
— This not only converts polarity butl determines
if the voltage measured 1s positive or neganve
This s a factor ndispensable for aligning
electronic creuits

Measurement Ranges:

DC voltage 0.3V 3V 12V 30V 120V 300V (100k
$2/V). 1.2kV 6kV 30V {with probe) 16.6k 12/ V)
DC current: 12uA 0.3mA 3mA 30mA 300mA
1.2A 12A (300mv)

AC voltage 3V Y2V 30V 120V 300V 1.2%V

(5k(1/V}
AC current 1 2A 12A
Resistance Range -- X1 X10 X100 X10K

Midscaie - 40 1) 400 (1 4k () 400k ) Maximum
— 5k 1] 50k ) 500k L) 50M ().
Volume fevel. 20~ + 83d8

Accuracy: - 2% DC ranges * 3% AC ranges

Frequency coverage:
50Hz — 100kHz for AC 30V and below (* 3%)
10kHz tor other AC voitage ranges

Size: 184 x 134 x B8mm

Weight: 1 3kg Meter £30.93 (B) OId price £40 69

Meter with Case
High Vollage Probe

Current£37 94 & £49 93 €12.41.01d price £15 23

TH-500

The temperature probe
thermistor quickly responds
to change of temperature
It1s readily ndicated on the
easy 1o - read double
LO/Hl murror scale. The
instrument also performs as
a two - range volimeter
reading 150V and 300V
AC at full scale. The ohms
range provided measures
resistance up to 100kq)

SPECIFICATIONS

Measurement R

Temperature { F} (LO}- —50 ~230° (Hl) -

AC voltage (V) 0~150v O0~300V (dk :}/V)

Resistance (1) 03100k (midscale-abt. 2 5k}
1.5V {UM-3) X2 & 9V (PP3) x1

Accuracy: Within : 29 of arc for temperature

Within = 4% fsd for AC voltage Within * 3% of arc for resistance

Size & Weight: 157 X 118 X 45mm & B30gr w/accessories

215 ~570¢

Price £56.00. (C) Old price 181 86

PDM-500 SERIES

The SANWA DM and PDM instruments are
automatic battery operated Insutation Resistance
Testers Sohd state circuitry provides marked
advantage over conventional automanc and
hand-driven insulation meters

The dial s designed for easy and accurate
reading

Size and weight 174 x 122 x 73mm & 960gr

Modets available

Rated Volage Ettective
Type Price & Resistance Scale Range
PDM-100 €41.22 () 100V /20 my) 002 ~20~50 mi!
PDM.250 £41.22(0) 250V /850 my} 0.05~50~100 m
PDM-500 £41.22 (C) 500V 100 my) 0 1~300~200 my)
DM-500 £39.31(0) 500V /1000 mQ 1~1000 my}
DM-1000 £45.65 (C) 1000V /2000 m} 2~2000 mY)

Oid price PDM 100-500 £59.2B. DM 500 £56.36. DM 1000 £66.04

To celebrate the transfer of ownership of the Company.
decided to offer a selection from the range of SANWA meters at REDUCED PRICES. We have
achieved this by arranging to supply those items marked (C) after the price only direct from
those marked
Instruments marked (A) are widely available through normal
new QUANTITY DISCOUNTS are available on
application. All prices include VAT at 8%. Postage and Packing on this introductory offer is
free. Full Sanwa catalogue and price list available on receipt of S A E.

QUALITY ELECTRONICS LTD.,
wholesale/retail outlets only.
wholesale /retail channels. Details of

while

its move to new premises, we have

(B) are available from selected

QUALITY ELECTRONICS LTD.

(FORMERLY OF KINGSTON, SURREY). TELEPHONE: LYDD 20252. TELEX: 965265 (A/B Servolydd)

In association with SERVO & ELECTRONICS SALES LTD. at the same address
Specialist suppliers of Alps Panel Meters, Synchros, Servomotors, Electrical Connectors Test Equipment and Computer Peripherals.

Sole U.K. Importers:

24 HIGH STREET, LYDD, KENT TN29 9AJ

WW—062 FOR FURTHER DETAILS
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AT THE APRS 76 EXHIBITION

PHILIP DRAKE
ELECTRONIGS

will be exhibiting a new

DIGITAL EFFECTS
UNIT

and a

STUDIO TALKBACK
SYSTEM

For these products and
our other manufacturing
and installation services

seeuson STAND 17

PHILIP DRAKE ELECTRONICS LTD.
165 Lancaster Road, New Barnet
Herts

Telephone: 01-445 1144
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.“
{Dept. WW4), SIMMONDS ROAD
= L] Tel: (0227) 52436

CASED TRANSFORMERS TRANSFORMERS

Housed n smar resin Coalec steel cases
30 VOLTS See catalogue.for

PRIMARY 200/240y  full range

SECONDARY 12, 15. 20, 24, 30¥

with 3 core power cable and outlet socket
tused primary winding. solation types are
fated with 3-pin outlet sockets and are
available with 110 volt or 240 volt output

(Please state} Auto types are hited with ANPS Ret Price Post
2-pin flat style sockets up to 500 VA 3-pin ™y £ £
sockets from 750 1o 3000 VA See Auto 05 12 217 061
and solation sections for prces  Pluge
extre

50 VOLTS See catalogue for

SAFETY ISOLATING  See cataingue for tul* range

Prm 120,240V Sec 1207240V Centre Tap with screen

PRIMARY 2007240y ™Il 209 |
SECONDARY 19. 25. 39, 40, SOV |

PRIC fel |
Past
Plu
PRICE 2 Pu s | PRICE Awes s, PRICE [
VA REF Cased Earti Ope Post 1 10 367 0
WATIS)  No 5 y i ? 104 557 088
60 Vay i 46 G =02 072 -
200 a1 P A7 55 a1 09/ R itor
250 152 14 a7 o i 118 60 VOLTS ’5;"::’;90"9“
—{ PRIMARY 200/240¥
AUTO TRANSFORMERS See cataloge for SECONDARY 24 30. 40. 48, 6OV
pRicE Mt range
et Price Post
Ret PRICE Plugs  PRICE ANPS P g £
(Wausj No Cased 2 & 3pin Open Post 05 IR 272 0
1 U t
1500 93 £2437 085 2013 0a ) s, e 8
MINIATURE & EQUIPMENT  See cataogue for
Primary 40V with Screen fult range BRIOGE RECTIFIERS
wurs WRLLANPS REF PRICE Pmsl nuuup Prca  FOURAMP  Pric
ses ) Sec 2 Sl Sac 2 No £ £ 50P.) 025 100PLV. 0.60
101 i ] - B8 175 0 lelv 0.30  200PLYV. 065
1 06 il NE) P 175 034 200P.V. 035 400PIV. 0.80
H 06 LU ] 22 213 046 800PIV. 040 BOOPAV. 110
HA - o 13175 M . s
it 09 0 P a5 s 0 TWOAMP  Price  SIXAMP  Price

x! | gg :” 040 1% le 0.70

! 045 i o7
12 and 24 VOLTS PRIMARY See catalogue for | 200Piv. 050 200PLV 090
200-240 Volits full range 400PLY. 0.55 400PLIV. 0.95
Add 5% VAL on 8l pncu

S REF it oy ———
01 s e oh o ]
i
05 2;5 n ] uss SPECIAL OFFER/ :
1 ]
! ] n 254 051 2 KVA ISOLATORS %
: s ;g 3‘.; a% Fully imprognated & screened )
] ] 5.65 085 2 pnmuy wmqus 110V gpch
— 2 115V each
2" AND 4" See canalogus for (2 NIJIW mn:iormsu:i
PANEL METERS '™ £29.50 plus carr. & VAT
L e =

21 SIZE: GOmm Wids x 4Smm gk g1t SIZE 110mm Wide x 82mm High
x 4mm Desp x 43mm Doap
# ll;: are complals with deleciors Meders wide wew 25% VAT, Price % PLEASE ADD 8% VAT ON AiLL

TRANSFORMERS & METERS

Post 10p. Price & £4 10, Pest 10p, Lamps 60p per sol. Phus 8% VAT

NEW CATALOGUE 25p

P y

TG | Audio Connectors

Broadcast pattern jackfields, jackcords. plugs
and jacks.

QUADRAPHONIC KIT MODULES

The followmg modules. currently being described in Wireless World, are offered
Each kit comprises of glass fibre PCBs and Components. Each module functions
independently. but a universal System may be constructed by means of a master switch
into which the boards may be plugged.

£32 + VAT (£4.00)

DEMODULATOR

Quick disconnect microphone connectors \CD-4 is a registered trade mark of the VICTOR COMPANY OF JAPAN LTD

Amphenol (Tuchel) miniature connectors with

coupling nut, VARIOMATRIX DECODER
e Hirschmann Banana plugs and test probes Qs. s Variomatr§a!d")51;!!tgs§ergeEreEsleud trade m::rfsaor VAT (£3.50)
XLR compatible in-line attenuators and SANSUI ELECTRIC COMPANY LIMITED OF JAPAN
A reversers. - ” DECODER yce 138 £27 + VAT [£3.38)
- Low cost slider faders by Ruf. | (Variable Blend + Wave Matching Logic)
- ) SQ is the registered trade mark of CBS INC.
Future Film Developments Ltd. MASTER SWITCH KIT a0 + var ic1.06)
90 Wal’doul’ stl’eet g::::al ggs;:?zlmlz;\g;r;ﬂ::xrsg;zggr parcel. Overseas customers neglect VAT, bul
or enquiries please send S.A.E. to:
° London W1V 3LE COMPCOR ELECTRONICS LIMITED M""m“m

9 DELL WAY, LONDON W13 84
ovt-l.phono 01-998 8221 on weekdays between 7 30 p.m. and 10 p.m. onhr

WW—092 FOR FURTHER DETAILS

COMPUTER APPRECIATION
Castle Street, Bletchingley, Surrey RH1 4NX. Godstone (088 384) 3106

ITEL Paper Tape Golfball Typewriter, ex-demo. £290.

VIATRON Data Prep. Units comprising VDU & twin Philips
cassettes under microprocessor control. £190.

PDP 8L, 4k processor with ASR 33. £1,050.

ASR 33 Teletypes sometimes available at £325.

BURROUGHS E2100 Computer with typewriter. £79.

HONEYWELL 120 processor with 16k x 8 2 microsec. memory.
All manuals. £135

FACIT 4001 Tape Reader, £39C. 4015 spooler, £75. PE 1001
Reader, £175.

PRINTEC 100 C.P.S. ASCil printer. Ex-demo. £450.

01-437 1892/3 -

WW-—036 FOR FURTHER DETAILS

EKCO M5138 Digital Ratemeter. High precision 6 digit TTL
counter-timer, counting freq. to 10MHz and timing with a
resolution of 1 microsec. Very extensive range of 1/0 (incl.
analogue output. NEW AND packaged. £48.

EKCO Field Ratemeter. All solid state multi-range instrument
with fluid sampling and end-window beta probes. NEW. £45.
RUSTRAK 2-channel chart recorder. NEW. £30.

HONEYWELL P112 key-to-card printing punches; V126
verifiers. About 40 available. Prices from £85 one-off to around
£30 per unit for the consignment.

G.E. 9-track Data Recorders. £95.

FLEXOWRITER Maodel 2305 with full ASCIlI character set.
£575 (Other Flexos. from £95).

VDU Kit and MOTOROLA 4K Computer Kit — see other ad

WW—077 FOR FURTHER DETAILS
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SUMMER SALE

DEDUCT 10% FROM THE PRICES

SHOWN HERE. OFFER CLOSES
JULY 31st 1976

min. CWO £1.

LINEAR ICs DISCRETE

CA3089E 1.94  7805KC 1.756%  ZTX107n
KB4402 1.94  7805UC 1.65*  ZTX108n
TDA1200 1.94 78L12 0.45*  ZTX109n
HA1137W 2.20 78M12 1.20%  ZTX212p
CA3090AQ 3.75 TDA1412 0.95* ZTX213p
MC1310P 220 7812 1.65%  ZTX214p
KB4400 220 7815 1.55*  ZTX413n
CA3053 0.40 78M20 1.20* ZTX551p
CA3088E 150  78M24 150 ZTX451n
LM1496 .02 (aA723 0.80* BF224n
VG350 070 NESSO 0.80* BD515n

: . BD516
SN76660N 075  LS8038 3.10"  Erleen
TBA120AS 1.00 NES55 0.70" " g5166p
TBA651 1.81 mggg? g-gg BD535n
uA720PC 140 BE2R) 550  BD536p
uA753 0.99 ) BD609n
TDA440 1.75 mgggg %gg BD610p
LM380 .00 NEsg7 Seor BD377n
LM381N 181 MvAM2 1o BD378p
LM3900 068" Ba102 030 N4001
MC3401 0.68* pgh123 030  1N4004
uA741 040 Wv104 Oap  1N4148
TBA810AS 109  MEMBIS 03a 0491
VGl 180 MEm616 050 DL704
TDA2020 2.99  11C90 14.00* SLA1

qm bit INTERNATIONAL

General Terms:
£7.50. PP for CWO orders 22p per order.
include sufficient for postage. VAT is not included, and must be added at 12%%, but
where items are marked

25 High Street, Brentwood, Essex. Tel: {0277) 216029, Telex: 995194.

Modules, tuners

0.14 5600 Varicap Mosfet with 4 tuned RF ccts. 11.00
0.14 EC3302 Varicap FET/Bipolar min. tunerhead. 5.50
0.14 9001 Frequency meter, scale 88 — 108. 2.50
0.16 9002 Strength meter, scale 0 — 10. 2.50
0.16 9007 Tuning meter, scale 3 -0 — 3 2.50
0.16 7700 ‘Off-air’ UHF TV sound receiver Varicap
0.18 tuned, with interstation muting, and sound
0'18 detection at 38 MHz (Built). inc. P.S.U. 26.00
. 8011 6 station electrnic station selector for any
0.18 positively tuned varicap tuner system,
0.22 incorporating a muting output, AFC lock
0.27 and scan tuning. Built. 14.99
0.30 7252 Top quality tunerset VHF to audio Varicap
0.50 tuned with 3 meter outputs. 24.00
0'54 7253 Tunerset with built-in stereo decoder.
0152 Varicap tuned. 24.00
. 8319 Dual Mosfet tunerhead as used in 7252, 12.00
0.53 2020k  TDA2020 stereo amplifier kit. 7.85
0.70  2020HS  Heatsink for one TDA2020 {only with IC). 0.75
1.20 8001k 55k Hz low pass filter (birdy filter) for
0.29 stereo radio (between detector and decoder). 1.75
88% Suffix 'k’ indicates kit, otherwise supplied built and tested.
0.10 NEW MODULES (EDGE TERMINATED)
0.07 5619 6 stage, dual mosfet UHF tunerhead. £12.50
0.08 7020k 10uV FM iF system with muting, agc,
0.95* main tuning voltage AFC system. £4.50
1.25* 92310k Comprehensive 1310 decoder, with
’ notch filters and 5x gain. £5.35

CwO please, official bodies and companies please note min. invoice
(UK and Eire}. Overseas customers please

* only add 8%. In stock orders despatched within 48 hours.

NOW TELETYPE 35RO
ASC11 CODE

HEAVY DUTY CONTINUOUS OPERATION wllh 240Volt Power Supply and Paper
Feed. Circuits, Diagrams, Infor pplied with all purch

A MUST AT £50 each

To all purchasers of the Teletype 35RO we offer a Re-Buildable Electronic Keyboard. In addition
to the conventional keyboard layout there are 21 separate push-button function switches.
Circuits of the internal logic and core system are provided Power requirements obtainable from
P.U. supplied with 35R0.

Price £10 ONLY.

AND NOW the LOW COST Approach to the IN-OUT problem of the Micro Processor —
Means this 1s 3 MUST if you cari't afford a Teletype 35

Attracuive cast alloy front panel. vertical mount, Size 16% x 15%2 x 5%* containing 72 push
buttons with manual or electrical reset (28V) with provision for labelling with your code, 65
illuminated symbols or functions {complete with 28V lamps) which again you can change; 15
it front panel microswitch assembly to enable your coded cards to be read (sample card
supplied) and host of other electronic parts Limited quantity — so rush your order £15 each.

TALLY P/ 120 Panel mounted perforator £120
AMPEX TM7 (7211) Nice condition .. . .. ... £350
AMPEX FR600 Recorder (FM) . ... . . .. .. ... ...... £250
POLARAD Receiver Model FIM-B2 Complele 1-10GHZ . £750
UNIVAC Buffer Processor 8K Core Store Full info . . . £100
LOCKHEAD ELECTRONICS 4 Channel Audio Recorder . £65
12 CHANNEL CHARD RECORDER FSD 5V 20MA per channel £35
MARCONI ADAPTOR TM6113 for TF2700; TF1313; TF8688B . £45
RHODE & SCHWARZ Gen. BN41022 300-100MHZ £220
HEWLETT PACKARD Gen. 608D 10-420MHZ £170
AIRMEC 4 trace scope type 279. Large screen £150
TELONIC 4 Wartt Sweeper PD3. 100-250HMZ £120
TELONIC Sweeper 2000-1 with LA-1M 20HZ-20KHZ £140
TEKTRONIX 180A Time Mark Generator £120
TEKTRONIX 181 Time Mark Generator £60
MARCONI TF1101 Oscillator 20c/s-20ke/s . . . . £95
ROHDE & SCHWARZ Admittance Meter BN351 1 Asnew .. £75
CREED Model 92 8 hole reader £40
CREED 8 hole punch £65

SOLARTRON VF252 AC Millivoltmeter 1 5mv-150V full scale n 10 ranges 6" vﬁeler 2 1%
£35

COME. AND LOOK ON OUR SHELVES — HUNDREDS OF OTHER ITEMS TO
INTEREST YOU. TOO FAR AWAY? THEN SEND FOR LISTS.

EX MIN SCOPES CT:36 DB6 meg £85 ea. May other types avallable Stocks always
changing Contact us ONLY £10 EACH STABILISED POWER SUPPLY 240V 50HZ input
Outputs —15V @ 10A. +15V @ 4A. —4 5V @ 12A, —21 5V @ N15A Size 16 x 20 x 9"’
Auto overload trips on each voltage rail with push-button resets Many OTHER POWER
SUPPLIES — call and see

» TELEPHONES. Post Office style 745 Black or two-tone grey £6.50 ea. Modern style 706
Black or two-tone grey £4.50 ea. P&P 75p ea.

19" Alloy Blank Rack Panel 8%’ high 75p ea. P&P 75p

MUFFIN FANS. 115V Size 5 x 5 x 1%’ Superbly quiet and reliable Ex-eq but tested
£1.50 ea. P&P 75p

PHOTOMULTIPLIER type 931A £4 @a. P&P 75p. Other types available also suitable Power
Supplies

» POTENTIOMETERS —~ All 5p ea. P&P extra Metal bodied AB Linear PCB Mount Brand
New. 10K; 100K ganged. 250K ganged. 100K ganged concentric shafts

* 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 off £25 P&P £1 50

LARGE RANGE ELECTROSTATIC VOLTMETERS. From 0-300V 2'* £3 to 20KV Max
General guide 5KV 3'%2'" €5 Thereafter £1 per KV P&P 75p

VARIACS 240V input 0-270V output 2A ex-eq £4 ea. P&P £1 25. BA £18 ea. plus carr
20A £30 ea. plus carr

'4.43MHZ CD Crystal 25p ea. P&P 15p

50KHZ Crystal 87/Octal base £4 ea. P&P 50p E H T Transformer 26KV AC 10MA 240V
50HZ Single phase input £60 ea. Many other EHT transformers and EHT capacitors available
TRANSFORMERS — All 240V 50HZ inputs. Type A 17-0-17v 250MA 7 50-7 5V
250MA, 0-20V 5A 0-4V 5A, 0 1-1 5V 5A. £2 ea. P&P £1 25 Type B 17-0-17v 250MA
8-0-8v 250MA. 0-12 5-13 5v BA, 0-1 5-2v 5A, £1.50 ea P&P t1. Type C 19-0-19v
250MA. 8-0-8v 250MA. 0-7 5V 5A. 0-1.4V 5A, £1.25 ea. P&P £1 25 Type D 34V 4A,
19V 4A. 17V 4A £3 ea. P&P L1 25 Type E 3V 1A 25p ea. P&P 50p Type F 17V 1A 85p
ea. P&P 50p Type G 20-0-20v 200MA. 0-6v 100MA 75p ea. P&P 75p

TUBES. All Brand New Boxed Electrostauc deflection Type 408A 12’ dia 7%’ long Blue
Trace £2.50 ea. P&P 75p. Type CV1526 (3EG1) 3’ dia £4 ea. PP 1, Type DG7/36 3" dia
(Replacement for Telequipment 531) £15 ea. P&P £1 50 Magnetic Deflection 12DP7 12"
round Blue with yellow after glow £1 ea. AND FOR THE VDU BUILDER M38.111GH
Rectangular 30x20cm Green trace Superb value £12 or Economy type CME 24 x 18 cm
White Trace £9 ea.

DON'T FORGET YOUR MANUALS. S A E with requirements

20HZ to 200KHZ SINE & SQUARE WAVE GENERATOR. In four ranges Wien bridge
oscillator thermustor stabihised Separate independent sine and square wave amplitude controls
3V max sine 6V max square outputs. Completely assembled PC Board ready to use 9 1o 12V
supply required. £8.85 ea. P&P 35p Sine wave only £6.85 ea.

WIDE RANGE WOBBULATOR. 5 MHZ to 150MHZ (Useful harmonics up to 1 5GHZ) up to
15MHZ sweep width Only 3 controls preset RF level sweep width and frequency |deal for
10 7 or TV IF alignment tilters. recewvers Can be used with any general purpose scope Full
instructions supphed Connect 6 3V AC and use within minutes of receving All this for only
£6.75 P&P 35p {Not cased. not calibrated)

Minimum Mail Order £2. Excess postage refunded.

Unless stated — please add £2.50 carriage to all units

VALUE ADDED TAX not included in prices — Goods marked with x 122 % VAT, otherwise 8%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order
Open 9 a.m. to 5.30 p.m., Mon. to Sat.

CHILTM

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, King’s Road). Tel.:

ALD D)

Reading 532605

waany americanradinhictans com
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for
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Baker Group 25, 3,8,0or 150hm ... . ... £8.64
Baker Group 35, 3. 8or 16 ohm . . . . . .. £10.25
Baker Delure, 8or 150bm. ... ... ... .. £12.38
Baker Major, 3, 8or 15chm. . . .. .. .. £10.69
Baker Regent, 8or 15ohm. .. .. ..... .. £9.00
Baker Superb, Bor 15 ohm . ... ... ... £16.31
Celestion HF13008 or 15 0hm. . . . ... .. £6.98
Celestion MH 1000 horn, 8 or 15 ohm .. £13.80
Decca Londonand Xover. . . ... ... ... £36.25
Decca DK30 and Xover . . ......... .. £24.00
EMI 5 Midrange. .. ............ ... £3.16
EMI 6% d/cone rolt surr. Bobhm . . .. . .. £3.93
EMI 8 x 5. 10 watt, d/c. roll/s 8 obm ... £3.66
EMI 14’ x 9'' Bass 8 ohm £11.92
Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.38
Elac6%'' d/croll/s8ohm ... ... ... £3.83
FanePop 1Swant 12 ... ...... .. ... £5.25
Fane Pop 33T 33 watt 12 .. ... . ... .. £9.25
Fane Pop 50 watt, 12 .. .. . . . £12.,50
Fane Pop 565, 12"/ 60watt .. ... .. .. .. £15.50
Fane Pop 60 watt, 156" .. .. £17.95
Fane Pop 70 watt 16" . .. ..... . ... .. £18.75.
Fane Pop 100 watt, 18" . ... ... ... £27.95
Fane Crescendo 12A or B, 8 or 15 ohm £37.95
Fane Crescendo 15, 8 or 15 ohm .. .. £49.95
Fane Crescendo 18. Bor 150hm ... .. £67.95
Fane 807T 8" d/c, rolls/s, Bor 150hm .. £5.18
Fane 801T 8 d/crolt/s Bohm . .. ... .. £8.96
Goodmans 8P 8or 150hm . ... ... . .. £5.95
Goodmans 10P 8 or 15 ohm . . £6.25
Goodmans 12P 8 or 156 ohm . . . £14.95
Goodmans 12P-D8or 150hms . ... .. £16.95
Goodmans 12P-G 8 or 15 ohms . £16.50
Goodmans Audiom 2008 ohm . . . . . ... £13.46
Goodmans Axent 1008 ohm .. ... ... .. £7.60
Goodmans Axiom 402 8 or 15 ohm . . . . . £19.80
Goodmans Twinaxiom 8" 8 or 15 0hm .. £9.50
Goodmans Twinaxiom 10 8 or 156 ohm . . £9.86
Ket T27 ... £5.18
KefT15 . ... ... £6.25
KetB110. . . .. ... i £6.75
KefB20O.. ... .. ... ... ... ... £7.85
KefB139.......... ... ... .. ... £15.08
KefDNB . ..... . .. . o £2.08
Kef DN12 . ... ... .. ... .. ... ... .. £5.39
KefDN13 . ... ... ... ... ... ..... £4.05
Richard Alan HP8B 8" 45 watt . . . . . .. £11.93
Richard Allan CG8T 8'' d/croll/s . . ... .. £7.85
STC 400 1 G super tweeter . . ......... £5.90
STC 400 1 K supertweeter, . . .. . ... .. £5.90
Baker Major Module, each . . .. .. ... .. £13.28
Goodmans Mezzo Twinkit, pair . ... .. £42.47°
Goodmans DIN 20, 4 ohm, each . . . . . .. £13.28
W Heime XLK35. pair . . . ..o £26.75
Helme XLK40, pair . . .. ...... ..... £38.50
Helme XLK30, pair . . . ............. £21.95
Helme XLK50, pair . ............... £55.50
Kefkit 1, parr . . ... . ... ...... ... £44.10
KefkitHl, each ... ................ £39.38 .
Richard Allan Twinkit, each. . . .. .... £13.46
Richard Allan Triple 8, 8ach . . . . ... . .. £20.25
Richard Allan Triple, each. . . . ... ... .. £25.16
Richard Allan Super Triple, each . . . ... £29.25
Richard Allan RAB kit, pair . . . ... ... .. £37.80
Richard Allan RAB2 kit, pair . ... ... .. £59.40
Wharfedale Linton 2 kit (pair) . . . ... ... £20.81
Wharfedale Glendale 3 XP kit, pair. . . . . . £47.70
Whartedale Dovedate 3 kit, pair. . . . . ... £59.40

All Radford, Gauss, Castle. Jordan Watts, Eagle,
Lowther, Peerless Tannoy units in stock
Prices correct at 26.4.76
ALL PRICES INCLUDE VAT
Cabinets wadding. Vynair, Crossovers etc.
Send stamp for free booklet "Choosing a Speaker '
FREE wnh all orders over £10 — HiFi

E as Book
All units are guaramoed new and perfect
Prompt despatch
Carriage. Speakers 50p each.12’’ and up 75p each,
tweeters and crossovers 30p each, kits 80p each
{£1.60 pair).

WILMSLOW AUDIO

Dept. WW

Loudspeakers & Export Dept: Swan Works,
Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount HiFi, PA etc: 10 Swan Street,
Wilmslow. Radio, Hi-Fi, TV: Swift of Wilms-
low, 5 Swan Street, Wilmslow. Tel. {Loud-
speakers) Wilmsiow 29599, (HiFi, etc.)
Wilmsiow 26213.

GIRO MOTIIT TOSE. Access snd
ln-‘.lntu"} sicapad, CW.O. anly
Toermna of bugines- as in our cetalogus
Expepnt Drdar anguiriss wwalcomas | E5 min 1
Ofticial Orders sccspiad from
Fducations & Governmaent Degsrments
ALL PRICES INCLUDE VAT L FPA P

* Shop howrs: 3-17.30, 1,.30-5 pom. 5 doys

Eacopt Wednesday

1976 ISSUE 66 PAGES — 3000 ITEMS
= FULLY ILLUSTRATED
= * 20p CREDIT VOUCHERS
» ALL NEW STOCK
» SATISFACTION
GUARANTEE
= DISCOUNTS
NEW PRICE LIST — S.A.E.
FOR CAT. 42

TRANSFORMERS
SEMICONDUCTORS

MODULES - AUDIO

HEATSINKS — B8.DEC

AUDIO ACCESSORIES

TOOLS — TEST METERS
CALCULATORS — AUDIO
LEADS—BATTERIES-KITS
RESISTORS — CAPACITORS
CASES - COILS -~ BOOKS
CONNECTORS — VEROBOARD
PC MATERIALS — HARDWARE
BOXES -~ SCREWS — KNOBS
POTS —STORAGE UNITS., ETC., ETC

SPECIAL RESISTOR KITS (CARBON FILM 5%)
(Prices include post & packing)

10€12 AW or %W KIT 10 of each E12 value
220hms.-1M a total or 570 £5.29 net

25E12 YW or YaW KIT 25 of each E12 value. 22
ohms -1M a total of 1425 £12.84 net

SPECIAL CAPACITOR KITS

€280 Kil—PC Mounting polyester 250V 5 of each value 0.01. 0.022
0.047. 0.1, 224F. 2 ot D.47. |F £1.98 net

296 Kit—Tubular polyaster 400V 5 ol each value 0.01.0.022 0.047.0.1
0.22uF. 2 of D.47),F £2.67 net

Ceramic Kit—square plaque 50V 5 of each value 22, 33, 47. 100, 220, 330.
470, 1000,F. 2200. 4700,.F. 0.01,F £1.66 net.

250V Paper Kit—Tubuiar metal case. 3 of each vatue 0.05. 0.1. 0.25
05 |pF €1.49 net.

500V Paper Kit—Tubular metal case. 3 of each valve 0.025. 0.05. 0.1
0.025. 0.5:F £1.41 pet

1000Y Paper Kit—Tubular metal case, 3 of sach value 0.01, 0.025. 0.05.
0.1uF £1.63 net

__B.H. COMPONENT FACTORS LTD.

MULTIMETER U4341
27 Ranges plus Transistor Tester
16 700% voit
Vdc -0 3--900V in 8 ranges
vac -1 5 -750V in 6 ranges
idc -0 06--600mA n 5 ranges
lac -0 3--300mA in 4 ranges
Resistance-=2K {2 -2M ¢ 1n 4 ranges
Accuracy--dc--2Y%3"
ac -4'%0f F S D
hfe -10--350 1n 2 ranges
Size--115x 215 x 90mm
Compiete with steel Carrying case. test
leads and battery PRICE £12.10 net P&P 75p

U434

MULTIMET!R u4313
33 ranges Knife edge «with mirror scale
20 000%! VoIt High accuracy mVdc--25m)
vdc -1 5 -600V n 9 ranges
vac--1 5.-600V in 9 ranges
Idc -60--120 microamps n 2
Idc 06 1500mA in 6 ranges
1ac—0.6—1500mA in 6 ranges
Resistance-- 1 K{2-- 1ML n 4 ranges
db scale--10to + 12db
Accuracy.-dc--1" ac--2Ya'h
Size-—115 x 215 x 90mm
Complete with steel carrying case test i
leads and battery
PRICE £16.09 net P&P 75p

MULTIMETER U4323
22 Ranges pius AF (F Oscillator
20 0009 Vot
vdc -0 5--1000V in 7 ranges
Vac—2 5—1000V in 6 rangss
Idc—0 05—~500mA n §
ranges
Resistance—~513— 1M () 1n 4 ranges
Accuracy—5% of F S.D
OSCILLATOR--1 KHz and 465 KHz (A M) at approx 1
Volt Size -160 x 97 x 40mm
Supplied complete with carrying case. test teads and
battery
PRICE £9.95 net P&P 75p ua323

WW — 017 FOR FURTHER DETAILS

MULTIMETER U4324
34 Ranges High sensitivity
20 0004 von
Vdc—0 6—1200V in Y ranges
vac -3 -900V n 8 ranges
tde -0 06--3A 1n B ranges
iac -0 3--3A1n 5 ranges
Resistance-- 25! ~-6ML2 in 5 ranges
Accuracy—dc and R—2%% of F S.D

acanddb4% of F S D

Size—167 x 98 x 63mm
Supphied complate with slorage case test
leads, spare diode and battery
PRICE £11.72 net P&P 75p

{(WW), LEIGHTON ELECTRONICS CENTRE, 59
NORTH STREET, LEIGHTON BU2ZARO, LU7? 7EG
Tel Leighton Buzzard 2316 (Std code 05253)

MAMA amaricanradiabicton, cam
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Quality
Products

Made in
America

i ot

By St

Blonder-Tongue

Field Strength Meter - FSM2
Superb quality and performance.
Complete line of MATV and CATV
products available.

Astatic - Choose from over 60
different microphones for public
address, studio, commercial sound
and recarding microphones. Quality
sound reproduction since 1930.
Complete fine of Astatic cartridges,
needles and arms.

Atlas Loudspeaker - complete line
of public address speakers and
microphone stands.

Trusonic - speaker systems to meet
every indoor and outdoor
requirement.

Irish Tape - premium quality tape
available in cassette, 8-track, open
reel and video.

Gromes Precision - public address
amplifiers

Consolidated Wire and Cable

AVA - coaxial connectors

Teleco - telephone answering
instruments

Perma Power - portable PA
Systems

Utah - complete line of hi-fi
speakers and accessories

Automatic Garage Doors, TV Tube
Brighteners, Remote Controls

Write for illustrated catalog and
specifications for these products.

Morhan Exporting Corp.

270-278 Newtown Road
Plainview, N.Y. 11803

Cable Address: Morhanex, N.Y.
Telex  96-7880

WW — 071 FOR FURTHER DETAILS
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10, NELMES WAY, HORNCHURCH
ESSEX RM11 2Qz
HORNCHURCH 45167

KINNIE COMPONENTS

CIRCUIT BOARD
P.C.B. 1/16. 1 oz. COPPER

FORMICA

Dim. 8.4 x 7.7 in 3 pcs., 80p

Dim. 9.4 x 8.1 in 3 pcs., 90p

Dim. 10.1 x 7.9 in 3 pcs.. £1.00

Dim. 13.1 x 9.4 in 3 pcs.. £1.20

Dim. 17.0x 9.0 in 2 pcs., £1.20

Post & Packing 35p each pack.

BARGAIN PACK

10 pcs. 10.1 x 7.9 in. Plus free Y2ib etching
Xtals £3.10 P.P. 65p.

FIBRE GLASS P.C.B.

Dim. & x 6 in. 50p each

Dim. 12 x 6 in. 75p each

Dim. 12 x 12 in. £1.30 each’

Equals less than 1p sq. in.

Post & Packing 15p per sheet.

RESIST COATED P.C.B. FORMICA
10.1 x 7.9 in. 65p ea.

13.1x 9.4 in 75p ea.

RESIST COATED P.C.B. FIBRE GLASS
6 x 6 in. 65p ea.

12x6in. £1.35 ea.

12 x 12 in. £2.00 ea.

Post & Packing 10p per sheet.
BLUEP.C.B. INK .

Etch resist use with any pen. Much cheaper
than ready loaded pens.

50 c.c. 55p. P.P. 10p.

FERRIC CHLORIDE ETCHING XTALS
1 1b - 1 litre pack. 70p P.P. 35p.

51b - 5 litre pack, £2.20 P.P. 65p.

PRINTED CIRCUIT KIT

The no frills all value kit. Containing 4 pcs 8 x
7 Formica laminate. 1 pce 6 x 6 Fibre glass
laminate, 1 1Ib Etching Crystals, 50 c.c.
Resist ink, with instructions.

£2.40 P.P. 65p.

BARGAIN PACK FIBRE GLASS P.C.B.
200 sq. in. all usable pieces £1.25 P.P.25p.

UNISELECTORS -

(New) 25 way. 12 Bank (Non bndgmg) 68
ohms. £6.50 P.P. 50p.

MINIATURE UNISELECTOR

(Ex. Equip.) 6 Bank (5 non bridging. 1
bridging) 100 ohms 24-30 V.D.C. £1.50
P.P. 50p.

1,000 TYPE KEY SWITCHES

Single 2 x 2 c/o Locking. 50p. P.P. 10p
Bank of 4-2 x 4 ¢ /0 each switch (one biased),
£1.20 P.P. 25p.

MULTICORE CABLE

6-core (6 colours) 14/0076 Screened P.V.C.
30p per yard: 100 yards at £16.50 P.P. 2p
a vyard, 7-core (7 colours) 7/22 mm.
Screened P.V.C. 30p per yard; 100 yards"
£16.50 P.P. 4p per yard.

RIBBON CABLE
(8 colours); 10m. £1.65. P.P. 25p. 100m.
8-core x 14/0.19mm. Bonded side by side
£11.50P.P. £1.

P.T.F.E. CONNECTING WIRE
1/20 Black or White 100 m. Drum £2.50
P.P. 30p.

SIEMENS MINIATURE RELAYS
6v.4 c/0 65p. 24v.2 c/0 50p.

MINIATURE RELAYS
(1% x 1% x ¥2) 24 v.4 c/0 35p. P.P. 5p.
WAINS RELAY 240v.a.c.

3 ¢/9 10 amp. contacts 80p.with base P.P.
20p

24v a.c. RELAY (PLUG IN)
3 pole c/0 75p. P.P. 15p.

" 2-pole c/0 55p. P.P. 15p.

MINIATURE REED RELAY
(1 x%)12v. 1 ¢c/050p. P.P. 10p.

|

S-DECS AND T-DECS .

H.D. ALARM BELLS

6in. Dome. 6/8v, d.c. Heavy cast housing
for exterior/interior use. £3.7% P.P. £1.
Connecting wire {twin/twisted) 220yd. reel
£3 P.P. 75p.

S-DEC £1.90.
U-DEC A £4.20. :,\
T-DEC_£3.60. =

~ U-DEC B £6.90.
S.T.C. CRYSTAL FILTERS

(10.7Mhz) 445-LQU-301A (50 Khz spac-
ing), £3. P.P. 20p.

445-1QU-9018 (25 Khz spacing). £4. P.P.
20p. 10.7 Mhz Canned 1.Fs. Size 1 x V2 x ¥
in. (with data) 65p. P.P. 10p.

3 GANG TUNING CAPACITOR
8.5 PF, to 320 P.F. 80p. P.P. 20p.

V.H.F./U.H.F. POWER TRANSISTORS
(type BLY 38). 3 watt output at 100-500
Mhz. £2.25. P.P. 10p.

HIGH CAPACITY ELECTROLYTICS
250mfd/63 volt, 20p P.P. 8p.
1,000mfd/ 100 volt, 70p P.P. 25p.
2,200mfd/ 100 volt, 90p. P.P. 25p. .

. 4,700mtd/ 25 volt, 65p. P.P. 20p.

6,800mfd/ 16 volt, 50p. P.P. 15p.
10,000mtd/ 25 volt, 75p. P.P. 25p.
25,000mtd/40 volt, £1.25. P.P. 30p.
47,000mtd /40 volt. £2.00. P.P. 50p.
100,000mfd/ 10 volt, £1.50. P.P. 50p.
160,000mtd /10 volt, £2.00. P.P. 50p.

BULK COMPONENTS OFFER

Resistors /capacitors 600 new components
£2.75. P.P. 36p.

Trial order 100 pcs 75p. P.P. 20p.

AM/FM TUNING METER
125-0-125 uA Edgewise 12 x V2, £1.10

SIGNAL STRENGTH METER
250 pA (ilum.) Edgewise 12 x V2, £1.10

OUTPUT METER GLEAR PLASTIC
500 uA 1% x 1%, £1.30

MINIATURE METERS

-500 micro-amp (level stereo beacon, etc)

scaled half back /half red. Size 1 x 1 in. 65p
P.P. 15p.

EDEE CONNECTORS. 54 WAY

.1 Vero size etc. Can be cut to any length
55p P.P. 10p. Side Guides to suit above 15p
each.

OVERLOAD CUT OUTS
‘Panel mounting 80C M/A 1.8 amp. 10
amp. 55p ea.

SMITHS GEARED MOTORS 240V AC
3 rev. per min. £1.50. P.P. 25p.
4 rev. per min. £1.50. P.P. 25p.
6 rev. per min. £1.50. P.P. 25p.
2 rev. per hour. £1.50. P.P. 25p.
6 rev. per hour. £1.50. P.P. 25p.

TELEPHONE DIALS

(New) £1 P.P. 25p.
EXTENSION TELEPHONES
(Type 7086). Various colours.
£3.95 P.P. 75p.

12V MINIATURE
UNISELECTOR

11 ways. 4 bank (3 non bridging, 1 homing),
£2.50 P.P. 35p.

HIGH-SPEED MAGNETIC

COUNTERS

4 digit (non reset) 24v or 48y

(state which)

4x1x1in. £1.P.P. 20p.

5 digit (non reset) 24\ £1.50. P.P. 20p.

3 digit 12v (Rotary Reset) 2% x 1% x 1'%
£1.40.P.P. 15p.

6 digit (Reset) 220v. a.c. £3.50. P.P. 25p.

RESET COUNTER (BRAND NEW)
6 digit 24v. 25 1.P.S. £5 P.P. 25p.

PANEL METERS

2% in. x 17 T8 500mA
T1  50uA 79 1Amp
T2 100uA T10 50v.a.c.
T3 500uA T11 300v.a.c.
T4 1TmA T12 50/0/50fIA
T5 10mA T13 100/0/100uA
76 50mA T14 500/0/500uA

T7 100mA  All at £3.75. P.P. 15p.
PANEL METERS

4y ins. x 3% D3 200uA

D1 50uA D4  500uA

D2 100uA All at £4.60. P.P. 15p.

S.C.R.
1 amp. 400 P.1:V. 35p
5 amp. 400 P.1.V. 40p

ETCH RESIST
Pens 55p, P.P. 5p

MINIATURE “‘ELAPSED TIME”

INDICATORS
{0.5000 hours) 45 x 8mm 75p. P P. 15p.

H.T. TRANSFORMERS. Prim. 110/240v.
Sec. 400v. 100 m/a £3. P.P. 65p.

L.T. TRANSFDRMER. Prim. 240v. Sec.
27-0-27 at 800 m/a. £2.35. P.P. 50p.

L.T. TRANSFORMER. Prim. 110/240v.
Sec. 50v. at 10 amp. £10. P.P. £1.50.

L.T. TRANSFORMER. Prim. 240v. Sec. 18v.
at 1.5 amp. & 12v. at 1 amp. £2.25. P.P.
65p.

L.T. TRANSFORMER. Prim. 240v. Sec. 18v.
1 amp. £1.10 P.P. 35p.

L.T. TRANSFORMER. Prim. 240v. Sec. 12v
at 1 amp. £1 P.P. 25p.

L.T. TRANSFORMER. Prim. 110/240v.
Sec. 23/24/25v. at 10 amps £7. P.P. £1.

L.T. TRANSFORMER. Prim. 110/240v.
Sec. 20/21/22v. at 8 amp. £6. P.P. £1.

TRANSFORMERS

L.T. TRANSFORMER. Prim. 110/240v.
Sec. 0/24/40v. at 1Y:. amp. (Shrouded).
£1.95. P.P. 50p.

L.T. TRANSFORMER. Prim. 200/250v.
Sec. 20/40/60v. at 2 amp. (Shrouded). £3.
P.P. 70p.

L.T. TRANSFORMER. (H.D.) Prim.
200/250v. Sec. 18v. at 27 amp; 40v. at
9.8 amp; 40v. at 3.6 'amp; 52v. at 1 amp;
25v at 3.7 amp. £17.50. P.P £2.50.

L.T. TRANSFORMER. Ptim. 240v. Sec. 20v.
at 2.5 amp. £2. P.P. 65p.

L.T. TRANSFORMER ('C’° CORE).
200/240v. Secs. 1-3-8-Gc. All at 1.5 amp.
50v. at 1 amp. £2.50. P.P. 50p.

L.T. TRANSFORMER ('C”
120v/120v SECS.
£7.50. P.P. £1.25.
L.T. TRANSFORMER ("'C"° CORE)
200/240v. Secs. 1-3-9-27v. All at 10 amp.
£7.50.P.P.+1.50

L.T. TRANSFORMER ("°C"* CORE)
200/240v. Secs. 1-3-9- 20v All at 4 amp.
£5.50. P.P. 75p.

L.T. TRANSFORMER ("°C'"° CORE)
120/120v. Secs. 1-3-9-9v. All at 10 amp.
£6.50. P.P. £1.50.

L.T. TRANSFORMER ('C'- CORE)
110/240v. Secs. 1-3-9v. 10 amp. 35v. 1
amp; 50v. 750 M/A. £6.50. P.P. £1.50,

CORE) Prim.
1-3-9-20v. 10 amps

MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT

soanradighictaon, onm
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DISPLAYED APPOINTMENTS VACANT: £6.50 per single col. centimetre (min. 3cm).
LINE advertisements (run on): £1 per line, minimum three lines.

BOX NUMBERS: 45p extra. (Replies should be addressed to the Box Number in the
advertisement, ¢/o Wireless World, Dorset House, Stamford Street, London SE1 9LU.)
PHONE: Owen Bailey on 01-261 8508 or 01-261 8423.

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T

TEST AND LIAISON
ENGINEERS

Ferrantiin Edinburgh have a number of Ministry of Defence contracts involving the
design and development of advanced avionic equipment for military aircraftin an
international market.

We have vacancies for test and liaison engineers who will probably be qualified to
HND levelin electronic engineering with some years’ experience in design, test or
support of modern avionic equipment. A knowledge of digital and analogue techniques
is essential.

Close liaison with design/development teams currently engaged on inertial
navigation and display systems will be necessary and the work will entail factory
acceptance testing, fault diagnosis and system commissioning on a variety of
sophisticated equipment.

There will be opportunities for some of these engineers after a period of in-house
training to be selected for technical liaison duties at locations in the U.K., Europe, Middle
and Far East.

The Company offers an attractive employment package which includes 22 days
holiday and membership of a life assurance and pension scheme. Incoming personnel
will qualify for housing under the Scottish Special Housing Association scheme and
realistic assistance will be given with relocation expenses where applicable.

Apply in writing giving details of age, experience and qualifications to:

THE STAFF APPOINTMENTS OFFICER
FERRANTILIMITED

FERRY ROAD
EDINBURGH EH52XS

Advertisements accepted up to
12 noon Monday, May 31, for

the July issue, subject to space

being availabie.

UNIVERSITY OF

S SAL ey SENIOR TEST ENGINEER

TELEVISION Opportunities in the
ENGINEER To fault find on interesting and varied circuits for a ELECTRONICS
Grade 6 range of equipments. Produced in small batches FIELD
ecugediwinkexpeysncellofihelinantes, Experience of digital and analogue circuits is
ance of tetevision and sound equipment in X
addiion 10 aupervaron]of siaff. the work essential. Above average salary and good promo- We have selected from man
cludes the nin, an electronic . . . o 5 i (
workshop and operatiohal fuies as a Semor tional prospects. The Company is rapidly expanding Rl e
i (e sudio crow for teiewsion with positive management. We have a full order AT X
experience In a television studio preferably book, mainly for export World Wide. 3

as vision control engineer or sound mixer
and'shoutd hotd an H.N C. City & Guilds or

b ow

RTE-BS Ce""'galzs , Please contact in confidence Mr. D. Hemsley

Salary Scale t 31 £3762 pet annum

Applications in writing. QUOTING REFER- D'G'TAL ELECTRONICS LTO.

EN(%E’ AV 4 gwmglddztaus (; age .:«I)_nd HOlyWe" Industrial Estate

quahfications, shoul e made 1o The EMA. M K

Personnel Officer. University of Strathclyde Watford' H erts Burne Hoaur;:gzg?g; Zﬁ“::{':;'bt:d»

Royal College Buiding. 204 Gearge Tel: 45991 : 3 ’

Street. Glasgow G1 1XW (5397) el: 06T Long;)néﬁc;%gLR .
1
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Radio Officers-now you can
enjoy the comforts of home.

Working for the Post Oftice Maritime Services really
makes sense. You still do the work that interests you.
but with all the advantages of a shore-based job: more
time to enjoy home life, job security and good money.
To qualify, you need a United Kingdom Maritime
Radiocommunication Operator’s General Certificate
or First Class Certificate of competence in
Radiotelegraphy, or an equivalent certificate issued
by a Commonwealth Administration or the Irish
Republic.

Starting salaries, at 25 or over. are £2905 rising

according to age. You'll also receive an allowance for
shift duties which at the maximum of the scale
averages £900 a year and there are opportunities to
earn overtime. There’s a good pension scheme, sick
pay benefits and prospects of promotion to senior
management.

Right now we have vacancies at some of our
coastal radio stations, so if you’re 19 or over, write to:
ETE Maritime Radio Services Division (L687),

ET 17.1.1.2., Room 643, Union House, St. Martins-le-
Grand, London EC1A 1AR.

to £3704 after three years service. Between 19 and
24, the starting salary varies from £2234 to £2627

Post Offi

e

ce Telecommunications

o

Engineer
Technicians

EMI have all kinds of
future for you at Hayes

Certainly you'll need a good technical
background withlknowledge equivalent

With several different EMI industries
concentrated at Hayes. Middlesex.
the Company offers you work on a
wide variety of equipments — plus
opportunities to win promotions in
one direction or another without ever

having to move out of the Hayes area.

And, since the entire EMI Group is
constantly expanding — and, indeed,
looks likely to continue to expand for
years to come — these oppoytunities
may be expected to come up
frequently.

Recent practical electronics
experience associated with
maintenance, commissioning, fault
finding, testing or calibration, either
inindustry or with HM forces is

to ONC.

Given tnese minimum conditions,
Engineer Technicians of all levels
are required —

and you're starting salary will
faithfully reflect the experience you
have accumulated to date.

Terms and conditions of employment
at EMI are everything you would
expect of a major international
organisation, and assistance towards
relocation expenses will be
considered where necessary.

To apply, please write to Bill Clark,
Personnel Department EMI Limited,
135 Blyth Road, Hayes, Middlesex.

essential.

tdeally, it will have involved 01-573 3888 extension 639
work on advanced and or Record-a-call anytime on
complex electronic devices. 01-573 5524,

Or telephone him on

The international music. electronics and leisure Group. (5381)

WWW_americanradiohistorv. com

UNIVERSITY LABORATORY OF
PHYSIOLOGY
OXFORD

ELECTRONICS
TECHNICIAN

PHGY 3770

Opportunity 1o [0in a small team providing
an electromcs service to @ number of
research and teaching groups. The work
involves the full range of ‘activities from
imtial discussion.  through design. con
struction. installation. modifications and
matntenance

Candidates must have at least 5 vyears
experience n the construction and
applicaton of electronic equipment
including analogue and digital techniques
HN.C standard 1s required and the ability
1o work with a minimum ot “upervision 15
essential Familianty with medicat electron
ics would be advantageous

Salary on University Technical Scale Grade
5.£2751 x 5 -£3207

Letters of applcation stating age. qualt-
cations. expenence and the names of 2
referees 10
Administrator
Unwversity Laboratory of Physiology
Parks Road, Oxtord OX1 3PT

Further details from Wilt Laycock
Supervisor  Electronics  Group.  Oxtord
57451 (5367)

ELECTRONIC
TECHNICIAN

DEPARTMENT OF CHEMISTRY

ELECTRONIC TECHNICIAN GRADE
5 required 1o join a team concerned
with the development and mainten-
ance of a wide range of electronic
equipment encountered n chemical
research. Experience of electronic
equipment maintenance and deve-
lopment an advantage. Salary in
range £2.751 10 £3.207 + £465
London Weighting. Applhication form
from Personpel Officer (Technical
Statf CE5). University College Lon-
don, Gower Street. WCI1E 6BT
Closing date 28 May 1976

(5520)
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SERVICE AND INSTALLATION ENGINEERS

-

M.E.L., part of the Philips Organisation, has recently achieved
outstanding success in gaining new markets for its highly successful
range of medical Linear Accelerators - used in the fight against
cancer,

This expansion has created new opportunities for skilled
engineers to install these highly sophisticated equipments in all parts
of the world. As a member of a specialist team, you will be required
to carry out installation projects (of up to three months’ duration),
service equipment and trouble-shoot - wherever your skills are
needed.

You must be adaptable and self-reliant, qualified to at least ONC
level or equivalent and have a good knowledge of semi-conductor
circuitry. Preferably, you will also have worked on such equipment
as modern high-power radar systems.

We offer a progressive salary, bonus and pension scheme,
generous expenses and twenty three days' holiday. If appropriate,
assistance will be given in moving to this attractive part of Sussex,
situated mid-way between Brighton and London.

Please write or telephone for an application form to Diana Hill,
Personnel Officer, M.E.L. Equipment Coinpany Limited, Manor
Royal, Crawley, Sussex. Tel: 0293 28787.

(6385

wweamaricanradiohicton, oo
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LEICESTER POLYTECHNIC

TE ST G E A R School of Chemistry

ELECTRONICS

ENGINEERS TECHNICIAN

To be responsible for

Rediffusion, a major British company in television manufacture, (@) the design, deveiopment and
18 developing a new, state of the art receiver at its Chessington construction of prototype elec-
laboratories. To support this project we require additional Test tronic equipment for chemical
Equipment Design and Development Engineers at senior and inter- applications;
mediate levels to help produce our sophisticated production test
equipment. Rediffusion test equipment leads the industry and uses (b} the maintenance of existing
both analogue and digital techniques along with an up-to-date equipment. Successtul applicant
approaeh to jigging. must have a knowledge of

analogue and digital electronics

Applications are invited from well qualified and experienced and will probably have at least
test equipment engineers, who will be offered the opportunity to two years’ experience subse-

join a young and energetic team. Our work is usually demanding, quent to ta.k.ing a Full Technolo-

often under pressure but always stimulating, using new ideas to gical CenlflCBIE. HND, or a

speed production testing whiist reducing the demands on our test degree in Electronics.

operators. R N

v Salary: £2,922 - £3,702 p.a.
Salaries, which will depend on experience, are excellent and plus quahtication allowance tor

assistance with relocation will be given where appropriate. Some certain qualitications

travelling to our production factories in Co. Du rham will be

necessary from time to time to assist in the installation anc comm- Apply n writing, gwving  full
issioning of new equipment since our design engineers are expected details, to Stafting Ofticer
i i j , P.O. Box
to be responsible for all aspects of their project. Leicester Polytechnic
143, Leicester LE1 9BH
If you are a high calibre engineer and wish to have your ability (5380)

recognised and rewarded, come and join us. — T —

London Borough of Barking

Write or 'phone to: Barking College of Technology
A. J. Litteck, LECTURER GRADE 1
Test Equipment Group Leader, IN MARINE
Rediffusion Consumer Electronics Ltd., RADIO/COMMUNICATIONS
Fullers Way South, required as soon as possible, principally for
Chessington, Surrey. full-time courses in Marine Radio and for

City and Guilds of London Institute
Telecommunications Certificate. Applicants
should have appropriate qualifications and
experience Burnham Scale salary£2.429 to
£4.377. plus £3561 London Addition

Requests for application forms and further
details should be accompanied by a stamped
addressed envelope and sent to The

Registrar, Barking College of Technology.
Dagenham Road, Romford. Essex. RM7
{6313) OXU. Completed forms to be returned to him
within 14 days of the appearance of this
notice (551D)

Phone 01-397-5411

THE UNIVERSITY OF MANCHESTER
HESTER ADRIAN RESEARCH
CENTRE
Anson House Pre-School Project for
Mentally Handicapped Children

STROBE EQUIPMENT LTD. g

Manufacturers of High Powered

S F E , ale
e e o [ Opportunities for

A vacancy exists for a

TECHNICIAN
(Grade 3)

in the above project. The successtul
applicant will work in the pre-school facility
which is one mile from the University. but
will have access to electronic and
mechanical workshops in the University
itself. The mayjor requirement will be that

top photographic companies,

Electronics
SERVICE/CONSTRUCTION e
MECHANICS E — e m
To be generally involved in maintain ng ln e

ing and building power units, acces- |

sories and allied devices Basic | . . . the technician will be responsible for the
electronic knowledge is sufficient but To Change to wider fields of electronics o;_)ﬁratior:1 o'(a: ext;‘nsivedCtCTV sy?tem and
applicants should be capable of I . T will undertake the editing of 1apes

= ed at Ha es. Experience with CCTV is therefore impor
handling bench tools and light JO'n the EM| Sen“ce m y tant Subsidiary tunctions will involve some
machinery and hold a current driving Vacancies exist on repair and calibration of a wide range of elec electronic and mechanical work. ONC 1s
licence. tronic test gear including oscilloscopes, DVMs, puise generators, essential and HNC (Eiectronics or Physics)

power supplies etc {or equivalent qualification) S™®rable

Phone or write (preferably) ‘

Mr. Cecil, Strobe Equipment Ltd AlSO Salary scale £2.325 -£2.655 pa
56 Turnmill S'\tnrgghLondon ECY ‘ Servicing and commissioning closed Circuit television equipment The po'stl = Ia'cap:ese"l‘d yacany a"‘;’ the
01-2530791/3 .nciud_lng cameras. VT Rs, Monitors etc ;L::re,s:n;ed?p' (T G EEIR (I B) G Ef (0
(5364) | Applicants should have at least 5 years practical experience. Apptications with full details of age.

qualifications and previous experience
should be addressed to Dr. J. Hogg. Hester
Adrian Research Centre. The University,
Manchester M13 QPL (5398)

These positions offer varied and interesting work.  Attractive
starting salaries, subsidised lunches, 4 weeks holiday and excellent

RESEARCH, | sick pay and pension schemes

| For further details telephone o write to - M. Ford, 01 573 3888,
DESIGN

Ext 2167, EMI Service, 254 Blyth Road. Haves, Middlesex
& DEVELOPMENT

CIRCUIT DESIGN ENGINEERS

We are expanding our Electronics SYSTEMS TEST ENGINEERS
Laboratory and can offer rapid results SALES AND CONTRACTS
in all electronic departments. We ENGINEERS
have 15 years experience working for
the Government and industry gener- (5320) MALLA
i The international music, electronics and leisure Group
ally. Give our Technical Director, E (nternation ectionmcs A TECHNICAL STAFF

A. Falkner a ring on 01-5672 0933
R.C.S. Electronics, National
Works, Bath Road, Hounslow,
Middlesex

334 Euston Road
London NW1 3BG
01-387 1043 (5243)

WWW-americanradiohistorv.com
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OMAN

Dhofar Region Television Service

® Very Good Salary

@ Free Family Passage

@® No Income Tax
payable in Oman

@® Free furnished
Accommodation

@® Special End of
Contract Bonus

@® We pay Local
Education Fees

@® Comprehensive Free

Insurance, Health,
Dental, etc.

@® Hard work is necessary

We are recruiting on renewable one
year contracts and have vacancies for
the following and other positions:

PROGRAMME STAFF

— Production Direction

— News

— Film Editing

— Transmission Controller

OPERATIONS STAFF

— Telecine

— V.T.R.

— Sound Dubbing and Mixing
— Film Processing

ENGINEERS

— Studio
— Transmitters

— Microwave
— O/B Van

PLUS

— Aerial Rigger
— Electricians

Let us discuss with you your abilities
for these interesting and important
positions.

Phone: Tony Towers, 01-573 8333 for more information

P PERSONNEL & ELECTRONICS LTD.

11>

2

{5509)
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Radio Technology

EQUIPMENT
30 75 wat! Amphfier Kt £12.00 Made £15.95
Pre-Amplitier Kit £7.50 Made £10.00
TELECOMMUNICATIONS OFFICERS
FM. Tuner [stereo) Kil £40.00
Low Dislortion Audio
Oscillator Kit £14.00° Made £18.00
Milli Voitmeter Kit Kit £15.25
. . - . . q o . : : T.H.D. Analyser Kit £18.50
for a Radio Station in Hertfordshire. The work is Salary starting between £3,145 and £3,790 (according Reg, P.SUD. 60V, 1A kit £17.30°

mainly concerned with the installation and

equipment and involves the use of a wide range of scheme.
test equipment.

Candidates (aged at least 23) must have ONC in For further details and an application form (to be

Engineering (with a pass in Electrical Engineering returned by 14 June 1976) write to Civil Service
Commission. Alencon Link, Basingstoke, Hants HiQ 75 wall

qualification. In addition, they should have had RG21 1JB, or telephone Basingstoke (0256) 68551 Amp w
(answering service operates outside office hours) or

London 01-839 1992 (24-hour answering service).
operational systems of radio communications. Please quote T/9292/3.

‘A) or in Applied Physics, or an equivalent

experience in the operation of radio receiving
equipment and have a knowledge of current

HOME OFFICE

10 age) and rising to £4,090. A shift system is worked
maintenance of electronic equipment such as radio and a shift disturbance allowance is payable Tax 8%, Othar items 25%
receivers, spectrum analysers and direction-finding Promotion prospects. Non-contributory pension —

Wireless ' World, June 1976

TELERADIO HI Fl
L. LINSLEY HOOD

HIGH QUALITY AMPLIFIERS AND TEST

Frequenty meter. Price to e announced

FOR DETAILEb AND ILLUSTRATED LISTS SEND $.A £

FM Tuner §

Millivoltmeter

(5495) 325 Fore St.. Edmonton. London N.9
01-807 3719  Closed Thursdays (5210}

Electronics
Engineers

VOL is the worlds largest operator of
commercial work submersibles. A number of
these units are involved in underwater survey-
ing, primarily for the off-shore oil industry.

As a part of our continuing expansion we have
vacancies for Electronics Engineers to operate
and maintain the computers, data 10gging and
underwater acoustic systems, used in this

developing technology.

Past experience should include either under-
water navigation, surveying systems or data re-

cording and computer maintenance. Familiarity
with DEC PDP11 machines would be particular-
ly useful.

Applicants should be of HNC standard and be
able to work on their own initiative in a
challenging environment. Off-shore and base
training will be provided for suitable applicants.
These positions are based at VOL's Leith Base
and would involve periods of work at sea, usually
not exceeding 3 weeks.

Please write for an application form to
the:-

Personnel Officer, w
Vickers Oceanics Ltd.,
P.O. Box 215 @
East Old Dock,

Leith Docks,

&
Edinburgh EH6 6PH @
Tel: 031/554/0676

((5387)

www. americanradiohistorv.com

International
Broadcast
Sales
Engineers

RCA Broadcast Division has openings for Sales
Engineers to assume responsibility for the
marketing and sale of our range of professional
television and radio studio and transmitter
equipment in areas of Europe, Africa and the
Middle East.

The positions will be based either in Sunbury
on Thames, England, or if appropriate on the
continent of Europe, and each salesman/
woman will have direct responsibility for the
aggressive promotion and sale of our products.
As a considerable amount of time has to be
spent in the countries concerned, applications
are invited only from persons willing to spend
up to 50% of their time in their sales territory.
Ideally, we seek people with past experience of
selling broadcast or associated products, prefer-
ably internationally. However, we will also
consider for training, candidates with experience
in the operation and maintenance of broadcast
equipment who are interested and keen to enter
commercial and selling activity. o

We are looking for people who are interested in
overseas travel and who have the initiative,
dedication and personality to operate effectively
in the challenging environment of international
sales. A knowledge of French and/or German
would be an asset for some posts.

Salaries are negotiable but will certainly be in
keeping with the responsibilities and demands
of these posts. Competitive Company fringe
benefits etc., exist.

Applications outlining past experience, age etc.,
should be sent as early as possible to:

Pam Torma, RCA International Ltd..

50 Curzon Street,
= RGN
England.
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THE BRITISH COUNCIL

SAUDI ARABIA
AUDIO-VISUAL
SPECIALISTS

The British Council will require exira statf
trom July or August. 1978, tor established
Projects in Communicatidn Skills in English
atuniversities in Saudi Arabia

The Projects. which are designed to teach
English to students of Engineering. science
architecture and medicine, are supported by
extensive audio-visual tacilities. Vacancies

M Appointments

EMI Service require an experienced CCTV Engineer to supervise a
team engaged in the servicing and commissioning of CCTv

systems and equipment. For this position, which offers v"aried e_md
interesting work, applicants should have at least 5 years’ practical

will @xist for suitably qualitied Specialists in experience in CCTV
Audio-Visual Techmques and for Electronic

Engineers with experience of cctv

There's an attractive starting salary, subsidised lunchés, 4 weeks
holiday and excellent sick pay and pension schemes. For further

details telephone or write to M. Ford on 01-573 3888 ext. 2167
EMI Service, 254 Blyth Road, Hayes, Middiesex.

Contracts will be for 12 months in the tirst
instance. Total emoluments will be within |
the range £6.000 - £9.000 p.a depending
on the post and the circumstances of the
candidate. They will be free ot Saudi income
tax. Free furmished accommodation will be
provided

Further parucutars and torms of application
are obtainable from Overseas Educational
Appointments Department. The British
Council. 65 Davies Street. London W1Y
2AA. Please quote reference 76 AU 30-60

The intenational music, electronics and feisure Group.

(5379)

TWO INSTRUCTORS IN MARINE RADIO

are required by
COLLEGE OF LM.R. COMMUNICATIONS
160-176 CHORLTON ROAD, MANCHESTER M16 7WT

One will be required to instruct morse sending and receiving to trainee radio
officers, and the other will teach the theoretical syllabus for the Home Office
General Certificate course

LEEDS CITY COUNCIL
Department of Education
Leeds Polytechnic — Education Technology Unit

T.V. ENGINEER
(Temporary)

(Ref. 13/23)
T3 £2922 - £3282

Qualifications and experience will determine the position on a salary scale
£2,11210£3.945. (5524)

The holder of this post works with the media production team in
the operation of the colour television studio and related recording
facilities and assists in the maintenance of equipment.

Application forms (quoting ref. no.) together with further details,
should be obtained from the Administration Officer, Leeds
Polytechnic, Calverley Street, Leeds LS1 3HE. Please enclose S.AE.

SCOTTISH HOME AND HEALTH DEPARTMENT

WIRELESS
TECHNICIAN

Applications are invited for a post of Wireless Technician in
Scottish Home and Health Department,

o

Location:
Montreathmont Moor {near Montrose)

Anglian Water Authority

ELECTRICAL AND
MECHANICAL ASSISTANT

Ref: W1032 Grade 7 £4,650+£5,016

Applications are invited for the above post based at Milton Keynes
Oftice. Old Stratford

The successful candidate will be reponsible for the operation,
maintenance and instailation of all electrical, electronic and
mechanical equipment in the area. including modern processor
operated telemetry

Relocation expenses payable in appropriate cases and an essential
car users allowance will be attached to the post.

NJC for Water Service Staffs Conditions of Service apply

Qualifications:

HNC in Electrical or Electronic Engineering or City and Guilds
Certificate desirable.

Experience:
3 years’ appropriate experience

Starting Salary:

£2,010 (age 17) to £2,905 (age 25 or over) scale maximum
£3.385. In addition a supplement of £313.20 per annum is
payable for staff aged 18 or over (£261.00 per annum for staff
aged 17). Applicants should have sound theoretical and practical
knowledge of Radio Engineering and Radio Communications
equipment in HF, VHF and UHF bands. The work involves
installation and maintenance of equipment |ocated at considerable
distance from headquarters. A clean current driving licence and
ability to drive private and commercial vehicles are essential.

Further details available from. The Area Manager, Cosgrove Road
Old Stratford. Telephone: Stony Stratford 2481

Appointment is unestablished initially but there is prospect of an
established (ie permanent) appointment after 1 year's satisfactory
service

Application forms and further information are obtainable from
Scottish Office Personnel Division, Room 105, 22/25 Queen
Street, Edinburgh EH2 1LY (quote ref: PM(PTS)2/5/76
(031-556 9222, ext. 727).

Closing date for receipt of completed application forms is 27 May
1976

Applécations in writing to: The Divisional Manager. by May 30th
197

BEDFORD WATER DIVISION
Cambridge Road, Harrowden, Bedford, MK42 011

(5389)
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Appointments

Looking
. for

a
new
job?
Perhaps we can help!

We have regular contact
with hundreds of electronics and
electrical companies needing
qualified electronics engineers
and technicians and TV service
engineers.

We can, therefore, help you to
find an interesting and well paid
job. All you need to do is to
return the coupon below or give
us a ring. Our service is
confidential and costs you
nothing.

TJB Electrotechnical

Personnel Services

12 Mount Ephraim
Tunbridge Wells, Kent

Tunbridge Wells (0892) 39388

TJB Electrotechnical
/

Personnel Services is a
Please note that this service is available only for

division of Technical &
Executive Personnel Ltd.

engineers who are (or will be) available in the U.K. for

interview.

and is solely concerned with
job placement in the
Electronics and Electrical
Industries

Wireless World. June 1976

PHILLIPS

Phillips Petroleum Company, operator for the Phillips Norway
Group of companies, is establishing a major crude oil
processing: natural gas liquid fractionating and terminalling
project at Seal Sands, Cleveland, which will create employment
opportunities for high calibre personnel

TECHNIGIANS

(WW/1/76)

An integral and important part of our operations capability at our
oil stabilisation and NGL fractionating plant presently under
construction will be sophisticated computer and communications
controls

Daniels. Kent, AAl computers will be used extensively to optimise
plant control functions with the metering and loading of products
into sea going tankers

Communications equipment centres around at Tropospheric
scatter shore station and micro wave link with the Ekofisk oil field
in the North Sea. In plant radio and telephone systems will also be
In operation

We now wish to establish a small group of technicians to maintain
and repair this wide range of equipmgnt and invite applications

from candidates who can offer relevant practical experience with
preferably a H.N.C qualification

These appointments offer competitive commencing salaries, and
conditions of service are those one would expect from a major
organisation such as Phillips Petroleum Company

If you are interested in these vacancies, please write for an
application form (quoting job reference No.), to: Mr A. Jackson

Personnel Officer
(5395)

H"“b‘l‘l’aﬂ

PHILLIPS PETROLEUM COMPANY

Tesside Bperations, Seal Sands Middlestvoegh Cleveland T52 THD Tel: 0642 536411

Please send me an “Application for Registration” form
NAME .....cooiiiiiiinnee. 800000000PEEAEAAEAEABEAABAABA000
ADDRESS .o

WEST BIRMINGHAM HEALTH DISTRICT

TEGHNIGIAN

For the Electronics and Bio-Medical
Engineering Section

The successful applicant must have sound knowledge and
experience of maintenance and development of electro medical
respirators, ventilators, laboratory and other electro-mechanical
equipment

Salary. Technician 111 £2931£3834 (increase pending)
Technician 11£3558+£4581 (increase pending)

Starting salary dependent on qualifications and previous

experience

Application form and job description from District Works Officer,
Dudley Road Hospital, Birmingham B18 7QH
Telephone 021-554 3801, Ext 4838

Please quote ref. 840/ WW (5506)

X . - ~
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sports and social facilities.

qualifications and experience to:
N. J. Michell
Personnel Officer .

SENIOR
#% TECHNICIAN

Wellcome Bioengineering

An opportunity has occurred in our Pharmacology Department for a
Senior Technician to work in the Bioengineering field. There will be
some troubleshooting and general maintenance but principally
the work concerns the design, construction and servicing of
electronic apparatus. The successtul candidate, who will join a
small and specialised team, must be able to work with both
analogue and digital electronic circuits and should be familiar with
multichannel equipment used for recording bioelectric signals.

Education is likely to be to H.N.C. level or possibly a technical
qualification at a lower level in electronics.

Our Laboratories are situated in pleasant parkland surroundings
within easy reach of Bromley and Beckenham, and about 12 miles
from Charing Cross. Conditions of employment are attractive and
include 4 weeks holiday. a subsidised canteen and excellent’

Please write, quoting reference ZH.652, and giving brief details of

The Wellcome Research Laboratories

A TECHNICIAN
Grade 5

is required to maintain, modify and
build equipment for the Electronic
Music Studio in the Department of
Music.
Applicants should be interested in
digital and audio electronics, be able
to maintain analogue and digital
audio equipment and have at least an
ONC and seven years' of relevant
experience.
The studio is developing a course as
part of the University's B.Mus.
degree and provides facilies for
professional composers. Equipment
includes 16-track recording facilities,
based on an Ampex 1000 and
inciuding Dolby noise reduction,
quadrophonic and stereo playback, 3
computer-controlled (PDP8/A)
Synthi 100 and other synthesizing
equipment.
Salary range: £2751£3207.
Further nformation from. and all
applications including a curriculum
vitae and the names of two referees,
to. The Personnel Officer. The
University of Glasgow, Glasgow G 12
8QQ. not later than 4th June 1976.
(5496)

CAPITAL

APPOINTMENTS LTD.

FIELD SERVICE ENGINEERS
(ELECTRONICS)

It you're not earning over £3,500
p a plus a car — then you had better
contact us!
(5360)

34 Percy Street, London, W.1
01-636 9858 (day) or
550 0836 (evaning)

Beckenham
Kent BR3 3BS
(5396)

: . THERMIONIC VALVE expert
%’:;:m::j'::ﬂ;: specialising in '* Rats Nests ' re-
ELECTRONIC MUSIC STUDIO quired o gor i ous film - school
desperate for maintenance assist-
ance. Little money, much

enthusiasm and satisfaction. Hours
9.30-6 p.m. weekly or by .arrange-

ment. — Apply to: The Admini-
strator, The London International
Film School, 24 Shelton Street.

London, WC2.

V.T.R. ENGINEER Tequired by
C.C.T.V. Company. Applicants
should have at least 5 years ex-
perience in the V.T.R. field and bc
fully conversant with all helical
scan  V.T.R.'s, Salary will be
negotiable. Applicants should write
giving full details of experience,
qualifications and give an indica-
tion of salary required to Box No.
5530. (5530)

RADIO TELEPHONE Service Engin-
eer wanted for work-shops in South
London. Must be reliable and ex-
perienced with Pye, GEC, and
other maobile radio equip. Salary
Neg. 680-1010. (5329)

Required a TECHNICAL REPRE-
SENTATIVE to sell the Electro
Voice range of sound reinforce-
ment products in the United King-
dom.

ldeally the person selected will be
a graduate Engineer in Physics,
Electronics or Acoustics aged be-
tween 25 and 30 years having in-
dustrial experience with a company
in the electro-acoustial, record-
ing or sound reinforcement fields.

Selling experience to Recording
Studios, National . Broadcasting
Companies and/or the entertain-
ments industry will be a distinct
advantage.

Remuneration will be on a basic
salary plus commission basis and
there is ample scope for promotion
for the successful applicant, who
can successfully demonstrate an
ability ¢o build good business for
our products in the UK.

Please write or telephone Wendy
Hunter Gulton Europe Ltd., The
Hyde, Lower Bevendean, Brighton
BN2 4JU, Sussex, ‘England. Tel.
Brighton (0273) 66271. (5390

g ; i

e T

INSTRUMENTATION

.

SECTION LEADER

c. £4,500

Michelin seek a graduate or HND engineer (of either sex)
to head a small technical group working on vehicle
instrumentaton systems at Stoke-on-Trent

Applicants must have at least five years instrumentation
expenence with road vehicles or awcraft Knowledge of
both digital and analogue data handhng 1s essential, and
ability in FORTRAN would be an advantage

As leaders in radial tyre manulacture, Michelin reflect
thetr favourable world market positon in eacellent service
conditions including five weeks annual hcohday, pension
and Iite assurance schemes. and relocat on assistance

Please wnite. with full details of career to date, to
Recruitment Manager (SPS). (M.322/WW)

Michelin Tyre Co. Ltd
Stoke-on-Trent ST4 4EY

micHeELIN O

Foir)

L

(5508)

RESEARCH, DESIGN & DEVELOP.
MENT. We are expanding our
Electronics Laboratory and can
offer rapid results in all electronic
department. We have 15 years ex-
perience working for the Govern-
ment and industry generally. Give
our Technical Director, E. A.
Falkner a ring on 01-572 0933.
R.C.S. Electronics, National Works,
Bath Road. Hounslow, Middlesex.

(5500)

UNIVERSITY OF LEEDS
TELEVISION SERVICE
Applications are dnvited for the
post of SENIOR AUDIO ENGINEER,
based at the University Television
Service in Leeds, where the faci-
lities include two television studios,
one film studio, an audio-dubbing
suite, 'a mobile television unit and
a number of other ‘portable cam-

era/VTR units.
An active interest and competence
in practical sound recording at an
appropriate professional level is
essential and the duties include
the operation and engineering main-
tenance of film and television
audio recording and dubbing
equipment, together with the sup-
ervision of, and close working
involvement with, other members
of staff.
Evidence of ability will be required
and practical tests wil] be arranged
for those interviewed.
Salary will be within the range
£3,156-£3,762 per annum and the
conditions of employment for those
applying to full time University
technical staff. .
Details, applications should be sent
as soon as possible to The Deputy
Director (Technical Services), Uni-
versity Television Service, The
University of Leeds, Leeds LS2 9JT.
(5502)

V.H.F. RADIO TELEPHONE. Both
bench and field engineers required
for maintenance and jnstallation. 5-
day week salary, £2,500-£3,500 p.a.
depending on experience. Must he
capable of using own initiative.
01-573 4541. (5523

‘

RADIO-Telephone Service Engineer/
Manager wanted for workshop in
Croydon. Must be experienced in
Pye, GBEC, etc.,, mobile radio
equipment. Enormous potential for
the right applicant. Salary accord-
ing to ability and experience, 01-
680 1010. (5518)

AUDIO/
COMMUNICATIONS
CONSULTANT

A leading firm of consultants in
the Entertainment Industry are
locking for a Specialist to expand
their team dealing with theatres,
conference halls and studios in
the U.K. and abroad. Practical
experience in communications
systems, sound reproductiorrand
reinforcements, recording and
television is appropriate and an
ability to define equipment and
installation details is required.
Based in Central London.

Applications in confidence to
Box No 5511.

The Polytechnic
of North London
*‘

Department of Electronic
and Communications
Engineering

Two Technicians
(Grade 11B)

Applications are invited for the posts of
two Technicians (Grade 11B) in the
Department of Electronic and
Communications Engineering. Duties will
inciude provision of general assistance to
students as directed and construction,
modification and servicing of electronic
test equipment, under supervision.

2 to 3 years’ similar previous experience is
desirable and suitably recognised
qualifications.

Salary scale: £2583-£2910 inclusive of

. London Weighting.

Application forms gbtainable from the
Establishment Officer, The Polytechnic
of North London, Holloway Road,

London, N7 8DB. (5516)
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HULL ROYAL INFIRMARY (SUTTON)

| Medical Physics
Technician (Electronics)

required by the Medical Physics Department to assist in the
development and maintenance of electronic equipment within
the health service. The appointment is for one year in the first
instance, but may be extended for a further one or two years
dependent on the continuance of the funds currently being used
for this purpose. Subject to satisfactory performance, the
experience gained will improve prospects of a permanent

Candidates (male or female) should have ONC, HNC or a degree
in Electronic Engineering and, according to qualifications and
experience the salary will be in the range £2346-£3171
Application forms may be obtained from the District Personnel

Ofticer, Victoria House, Park Street, Hull, but applicants are
invited to telephone the Chief Technician, Mr. Harnison (701151

Hull District

@3 Humberside AreaHealth Authonty

15386)

—
SITUATIONS WANTED

PHYSICS TEACHER seeks to
broaden his horizons during year
from September. Experience in
writing. editing, electronics. Full,
part, or home work considered.
Box No., 3507.

MICROPROCESSORS

This book gives you a general
overview of the Technology Design
Ideas and Practical Applications

by L. Altman PRICE £9.25

THE ELECTRONIC MUSICAL
INSTRUMENT MANUAL by A
Douglas PRICE £8.00

THE RADIO AMATEUR'S
HANDBOOK, 1976 by ARR L.
PRICE £4.80

WORLD RADIO TV KAND-
BOOK, 1976 PRICE £4.00
TTL COOKBOOK by D Lancaster

PRICE £5.80

ELECTRONIC FUNDAMEN-
TALS & APPLICATIONS: FOR
ENGINEERS & SCIENTISTS by
Millman, Halkiss  PRICE £9.55

110 COSMOS DIGITAL IC
PROJESTS FOR THE HOME
CONSTRUCTOR by R M Mar-
ston PRICE £3.00

99 WAYS TO KNOW & USE
YOUR ELECTRONIC CALCULA-
TORby L E Frenzel PRICE £3.80

HANDBOOK OF DATA COM-
MUNICATIONS by Post Office
PRICE £9.00

ELECTRONICS ENGINEER'S
REFERENCE BOOK by L W
Turner PRICE £25.60

« PRICES INCLUDE POSTAGE «

THE MODERN BOOK CO
SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS

19-21 PRAED STREET
LONDON W2 INP

Phone 723 4185
Closed Sat 1pm

-

ARTICLES FOR SALE

IBM GOLFBALL
7351/0
TYPEWRITERS

Coding similar to EBCDIC
will accept normal or sprocketed paper

Suppled in working order with photo copy

of IBM interface manual Each machine
serviced and tested
£100 + g VAT

As above but modified to take office range
of golfballs 118 + 8% VAT (including new
golfball UK delivery by Secunicor  +
packing t£7 50 Overseas air freight or
surface at cost

RELAYS

Varley 2p ¢ o 185.) 65p (12p)

Varley 2p c/0 2801) 65p (12p)

PX8 2p ¢/0 15002 40p (12p)

8NC Free SKT 8L L1339 J 35p (10p)
8NC Chassis SKT SCRND L1339/FS 35p
(10p}

PAPST (or similar) Fans 41 x 4% x 2.in
100ctm 50 60 £3.5C (65p) c/s

ELECTROLYTICS

10 000 63v €1 (30p) 2 800.. 100v 70p
{25p} 2240 . 100v 70p (25p) 4 000 .. 35v
50p (?0p) 2 000.. 50v 35p (11p) 4 000
70v 80p (25p} 10.000 - 16v 50p (20p}

EX COMPUTER PC PANELS 2 x 4” 50
boards £2.40 (62p)

QH bulbs 12v 55w 60p (10p}

250 mixed resistors 60p (18p)

250 mixed Capacitors 60p (18p)

“Small electrolytics

22510v 104 35v 504 40v 1004 40v
1004 6v 1504 10v. 644 10v, 3004 10v
2004 10v 12 for 45p (12p)

*PIHER PRESETS 100mw

220 470 1K 447 10K 47K
220K 12 for 50p (12p}

Heed relays Bv col h/d contacts, & for £1
(20p)

Reed nserts h d contacts 10 for £1 (12p}
TRANSFORMER 6v 500mA 75p (18p)

TRANSFORMER 31v 330mA 60p {30p)

100K

Add 25% VAT to items marked * others
Yo
KEYTRONICS
Shop open Monday to Saturday
930am-2pm
332 Ley Street, liford, Essex
01-553 1863

Wireless World, June 1976

ARTICLES FOR SALE |

COLOUR UHF and TV SPARES.
Lists available on request ‘‘Wireless
World'' TV tuner project, by D. C.
Read. Kits of parts avallabre. New
cross hatch kit, Aerial input type.

No other connections. Battery
operated, portable. Incl. Sync &
UHF Moderator units. £11.00 p/p

45p. CRT Reactivator kit for colour
and mono £17.48 p/p 70p. Signal
strength meter kit £18.00 p/p 60p.
625 TV L.F. Unit, suitable for Hi-Fi
amp on tape recording £6.80 p/p
60p. Bush CTV 25 new convergence
panels + yoke and blue Ilateral
£3.60 p/p 65p. New Philips single
standard convergence panels com-
plete, incl. 16 controls, coils P.B.
switches, leads £3.75 p/p 65p. New
colour scan coils, Mullard or Ples-
sey, plus convergence yoke and
blue lateral £9.20 p/p 70p. Mullard
at 1023/05 ¢Convergence yoke ¢£2.50
p/p 50p. Muliard or Plessey Blue
laterals 75p p/p 25p. BRC 3000 type
scan coils £2.00 p/p 60p. Bush
CTV25 scan coils, new, £2.50 p/p
80p. Delay lines DL20 £3.50, DL40
£1.50, DLIE, DLI £1.00 p/p 35p. Lum
Delay Lines 50p p/p 20p. EHT colour
quadrupler for Bush/Murphy CTV25
3/174 Series £8.50 p/p 60p. Special
offer, colour triplers: ITT TH25/
ITH £2.00 p/p 40p. GEC 2040 tripler
£1.75 p/p 40p. Philips G8 panels,
part complete, surplus/salvaged:
decoder £2.50, IF_ incl. 5 modules
£2.25. T-Base f£1.00 p/p 50p, CRT
base 75p p/p 20p. G.E.C. 2040
panels for sparés. Decoder £3.59,
Timebase £1.00 p/p 55p. VARICAP
TUNERS, UHF ELC 1043, new £4.20.
ELC 1043/05. £5.00. VHF ELC 1042,
new £5.00. Salvaged VHF and UHF
Varicap tuners £1.50 p/p 25p.
SPECIAL OFFER: RBM 6psn. Vari-
cap control units £1.00 p/p 25p.
UHF tuners, new, transistorised,
incl, slow motion drive, £3.80, 41
position and 6-position push-
button transistorised, £4.20 p/p
60p. Philips, Bush, Decca integrated
UHF/VHF transd, tuners £4.50 p/p
65p. Thorn 830 dual Standard time
base panel 50p p/p 50p. Philips
626 1.F. amp. incl. CCT 50p p/p 50p.
VHF turret tuners at 7650 incl.
Valves for K.B. Featherlight, Philips
19TG170. GEC 2010 ETC. £2.50. Pye
miniature incremental for 110 to
830, Pam and INVICTA £1.00. New
Fireball tuners, Ferguson, HMV,
Marconi. £1.00 p/p all tuners 50p.
Mullard 1100 Mono scan coils. new,
suitable all standard Philips. Stella.
Pye, EKco, Ferranti. Invicta £2.00
p/p 55p. Large selection. LOPTs,
FOPTs available for most popular
makes. 200 + 200 = 100 MFD 350V
Electrolvtic £1.00 p/p 30p. MANOR
SUPPLIES, 172 West End Lane.
London, N.W.6, Shop Premises.
Callers welcome. (No. 28, 159. 59
buses or W. Hampstead-Bakerloo
and Brit. Rail), Mail Order: 64
Golders Manor Drive, London NWI11.
Tel: 01-794 8751. VAT. Please ADD
25% TO ALL PRICES (EXCEPT
KITS. VAT 8%). ‘

ENAMELLED COPPER WIRE

S.W.G. 1 1b reel 1/2 b reel
101019 240 135
20 10 29 2 45 140
30 10 34 2 60 150
3510 40 285 160

All the above prices are inclusive of postage
and packing in UK

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20
Telephone 061445 8753

PRECISION
POLYCARBONATE
CAPACITORS

All High Stability — Extremely Low
Leakage
Huy
RANGE: DIVENSIONS

MALLL  ymm) PRICE gay Runee 4 3

(M Racw B Range 1% B 3
Olak 2127 3lp 04TWFeTp Mp 43y
022pF 33 16 64p (F  mzp 82p  S2p
U25.F 33 16 87p 22,F Yep Tip Glp
0470F 53 19 M0p 4 7.F £162 KLY Sp
05F 33 19 B7p sadF ELYE EL3K £1.13
0BEiF A0 19 83p 10WF L2400 €195 £1.64
VOuF 505 19 €LU3 150k L322 £2.79 £224
200 508 254 £044 220F €428 £3.68 £3.06

TANVIALL M BEAD CAPACIIORS — Values
avatlabie: 1. 022, 047 L0 22, 45 Gapb at
15V 25V or 35V, 10pF at 16V 20V or 25V, 22 0k at
3 d 3 00F at 8V or 10V 47.0pF a1 3V or 6V,
100 0uF at 3V ALL a1 10p cach 10 for 83p, 50 for £4.

TRANSISTORS & IC.s

ACI2s  14p | "BC268A malop) OCTI \2p
AUCITH 16p | BCS4T 558A12p | IN2826G  12p
ADI4Y gy BCY72 12 N0 dlp
AFi7x  dup | BDISI 13248p | -2N2626Y  Ilp
AFZ34 8ap | BFUIS 167 22p | *2N3054  65p
RCIOT % 9 9p | BFITY 2ip | IN3055  Wp
BCLI4 I2p | BFI Hp | 2N3702

BCHT 8 9 10p BFI%4 22p 3T 1p
8C153 154 12p BF194 195°12p | TIP3CA 52
BCI57 & 912p | *BE1' 197" 12p | TIP3IA  33p
BC173 ap | BF200 2p | TIPRA  &p
BCI82 IK2L31p| BF262 263 60p | TIP3055  33p
BCISY IN3L1lp| BFY30 51 5220p| MPLI3I  ibp
BC1s4 1%4b12p| BFXx4 w6 we20p| NE5SS5  6ip
SBC212 212014p | BFX»6  26p [ 741C 3p
BC214 213L1p | BRIV dp | ZN4l4 ELLS
BU214 214LNp | GETN?2  23p | SNTe013ND
BC267 12p | OCH OC4514p £1.30
POPLLAR DIODES—1N814 &, & Tor 43p. I8 tor

$0p: INO16 Bp. 6 fur 43p. 14 tor 80pi 1S4 3p, 11 tor
30p. 24 for £1.00: IN4144 3p. 6 for 27p. 12 for 4up;
IN4O0] 5 zp: 002 6p:i O3 6'aps 004 7pi 006 ap: 00T
N

! ap.

1 OW PRICE ZENER DIODES —300MW. Ta

at 5mA Values as ailable 3 VO3BV 4 TV.SIN.
FEV B2V, BAV THV. A2V BIV 0V BV 1V,

1AV 13 AV, 15V, 16V, 1V 20V, 22V, 24V 27V, 30V
All @t 7p wach. 5 for 33p: 10 for 83p. SPECIAL
OFFER 100 Zeners for £6.00,

RESISTORS—High stabihity, low noise c¢arbon
fm 5% aWoat 40 C W ot T0 O RI2 series
only —trom 220110 2.2M82 ALL at Ip each, 8p for 10
of any one value, 70p for 100 of any one value
SPECIAL PACK 10 of each value 2202 10 22MY
(730 resistors) £3.

SILICON PLASTIC RECTIFIERS—1 5 amp brand
new wire ended DO27 (00 P TV 7p (3 tor 26p), 300
11V wp dor 30p).

BRIDGE RECTIFIERS—2': amp 200V Hip. IOV
A3p. BV 33p.

SUBMINIATURE VERTICAL PRESETS—U0IW
anlv ALL at 3p cach: 508 1002, 22080 47002, 68080,
1k 22K 472, 6 ukL2 10K 15k 22K 4TKLL
BekL TURSY. 230K, GHOK'L 1M, 2.5ML2, SME N
PLI.«~E ADD 15p POST AND PACKING ONALL
ORI RS BELOW £5 ALL EXPORT ORDERS
ADD - 'OST OF SEA/AIR MAIL
PLEASE ADD 8% VAL 10 4ll items except those

nurked with * which are 25%
send S A B for lists of additional ex stock inenis
W holesale price hsts as ahable to boaa fide
comparnies

MARCO TRADING
(Dept. D1)
The Old School, Edstaston, Nr.
Wem Shropshire
Tel. Whixall [Shropshire} (STD
094872) 464/5 -

(Propes ;\1m|('n\l Tradimg Lid )

APACITY AVAILABLE

Fromdrawings
to completed product

Electronics
Limited

22 Portugal Road Woking Surrey GU21£J€
Telephone Woking (04862) 70248 (5308)

16MM B & H 631 Sound projectors
¢/w speaker and transformers £135.
— Hilton Cine. 9 West Hill. Dart-
ford -T. 20009. (13

DIGITAL CLOCK CHIP, AY-3-1224,
with data and circuit diagram,
£3.66 plus VAT. ' Jumbo ' LED digits
(16mm high) type economy DL/747
only £2.04 each plus VAT, post free.
Greenbank Electronics. 94 New
Chester Road. Wirral, Merseyside
L62 5AG. (83

C.R.T. REGUNNING PLANT. New
and secondhand reconditioned
training, demonstration, colour or
B/W. Barretts. Mayo Road, Croydon,
Surrey, CRO 2QP. (36)

PRINTED CIRCUIT BOARDS —
Quick deliveries, competitive prices,
quotations on request, roller tin-
ning, drilling, etc., speciality small
batches. larger quantities available
Jamiesons Automatics Ltd. 1-5
Westgate, Bridlington, N. Humber-
side, for the attention of Mr. J.
Harrison. Tel: (0262) 4738/77877.
(18

CAPACITY available to the Elec-
tronic Industry, Precision turned
parts, engraving, milling and grind-
ing both in metals and plastics.
Limited capacity available on
Mathey SP33 jig borer. Write for
lists of full plant capacity to C.B.
Industrial ngineering Ltd,, 1
Mackintosh Lane, E9 6AB. Tel:

01-
985 7057. (14
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RTICLES R SALE

* Lower price 741C

Economise on Semiconductors

All prices include VAT — by return service

* Lower price CMOS

EXCLUSIVE OFFER

WORLD-WIDE RANGE
NEVER BEFORE OFFERED

PHILCO HC-150 POINT-TO-POINT STRIP
RADIO HF RECEIVERS 2/30 m/cs. Ten fully
tuneable channels to 0.5 kcs with synthesisers.
Single and diversity reception on ISB, DSB, SSB
with 4 sub-bands to each channel. Full details and

prices nn application.

* Imslide Cabinet Shelf Shders . . .. ...... £3.00
* DG-7/32and DG7/5C.R.T.s ... £3.00
* Remscope Storage Scope with tracer . .. .. £115.00
* M.V.R. Action Replay 20 sec. Videodisc Unit P.U.R.
* Advance H1 Signal Generators, 15/50Kcs .. £18.00
* Varian VAI75EA Backward Wave
Oscillators .........cooiiieiniiinnanns P.UR.
Tally 5/8 Track Tape Readers 60 cps . . £48.00
Tally 5/8 Track Tape Readers 120 cps . £65.00
2 KVA Auto-Transformers ... . . £22.00
15 foot 12 inch Latuce Steel Mast Sections .

Cintel 2 KV Power Supplies ..............

PR

RIVERSIDE
ELECTRONICS

Wholesalers and other
users of consumer electronic
components are invited to send
for our monthly list of special
offers. We stock semi-conduc-
tors, i.C s, capacitors, resistors,
etc. Export enquiries welcome.

P.0. BOX 4, WISBECH,
CAMBS.
Telephone: 0945 4188

(5521)

HARDLEY (NOUSTRIAL
ESTATE, HYTHE.

TEL HYTHE BABS61  gou1yamprON 504 82Y

S$TD CODE 0703

THE QUARTZ CRYSTAL C0.LTD.

QC.C WORKS, WELLINGTON CRESCENT
NEW MALDEN. SURREY ¢ 942 0734 2988

large -

DISCO UNIT

Consisting of two K F Speakers, output

100w each. Two turntables, one Garrard

and the other BSR. plus DJ Disco

amplifier with Microphone and Head-

phones £200 for quick sale

Also comprehensive record selection

available with unit

For further details
Phone 01-440 4153 or 01-886 7026

(5512)

MICROPHONE PREAMPLIFIER
Small pc board (70x90mm) accepting wo 20-600
ohm microphones {balanced inputs) and teeding laads
down to 5 Kohm Board plugs (nto 12-way gold edge
cannector (supphed) and bas presets tor gain 1 5dB
noise figure Supply + 24V Board budt and lested
7 K £29

STEREO DISC A
FOR BROADCASTING AND DISC MONITORING
Magnetic cartndge to balanced Ines with H¥ and LF
tiltering  Excellent distoruon and overlo- J pertor-
mance MEETS IBA SPECIFICATION. ¢5ub.

10-OUTLET DISTRIBUTION amP
One balanced inpul — 10 )s0l1ated balanced outpuls
GENERAL STUDIO WORK « FEEDING MULTIPLE
SLAVE FA AMPLIFIERS « DRIVING FOLDBACK
HEADPHONES
Meets IBA signal path specihication
Complete and boxed urt £100
Sel of parts excluding case and all XtR connectors
£62.

STABILIZER
FOR HOWL REDUCTION, BALANCED AND
UNBALANCED VERSIONS BOXED
OR RACK MOUNTING

PUBI.IC ADDRESS : SOUND REINFORCEMENT

+5Hz Fixed snm Circuit Boards for WW
July 1973 article.

Small enpugh to be built inside the cabinets ot many

PEAK PROGRAM METERS TO BS4297
also 200K Hz varsion for high speed copying
Drive ccuit 25 x 80mm for 1mA L H zero meter 10

BBC ED1498 Gold B-way edge con supphed
Complete kit €13, Built and abgned £19.00
ERANEST TURNER PPM meters scalings 1/7
OR 22’ +4 Types 642 71 x 56mm £14; 643 102 x
79mm €16.70; Twin movemen; scale 86 x 54mm
£42.00.

Complele kit and board £24 nciuding PSU & designer DESIGNER

Board bult and ahgred £31 mains transtormer approved APPROVED
SPECTRUM SHIFTER

Variabte shifts 0 1 — 1000Hz tor weird special effects

on speech of music

SURREY ELECTRONICS
forge, Lucks Grean, Cranleigh
Sumv GU6 78G (STD 04866) 5997
CASH WITH ORDER less 5%
UK POST FREE ADD VAT at 8%

N - HIGHEST QUALITY 19" St e tand e T
+ 10+ 25+
723C + data 14 pin DIL 68 64 1+ 5+ c'.ms Mixed RACK MOUNTING CA8|NETS We have a quantity of Power Transformers 250
410 + data 8 pin DIL 2 21 2 400 1110 Prices 0o 6 & RACKS watts 10 1SKVA at voltages up to 40KV. Best
748C + data 8 pin OIL 34 33 3 1402 12 " 000 16 "‘; CABINETS R quality at low pnces. Lists available
L1 BRI ORNEI S 1403 2 0 1 15 14 Rup Height width Depth Space  Pnce « Racal RA-63 SSB Adaptors. new ...
CGA3046 14 pin DIL 80 7404 4002 15 4 nins * Racal RA-237 L-W Converters. new
TOA 1415 15V 450mA 70 68 65 1405 13 12 4006 100 90 CR 69 30 20 = £24.00 * 19 Btank Rack Panels 8%in high. new ..
BC107. 108. 109, 109C 10 10 9 410 12 " 4007 16 15 FA 85 2 36 160 £22.00 *  Apeco Dial a Copy Photo Copier Electrostatic 26000
BC1B2, 184 12 1ns n 1413 28 24 FC 52 25 22 47 £17.00 # Hewlett Packard 524C Digital Counter !
BC212. 214 13 125 12 7420 12 n 4008 % 88 FH 15 2] 17 1n £12.00 *  Portable Mains Battery Floodlights . ... .. m.oo
i i ' 4009 45 42 Fl 15 21 15 12 £12.00 * 400 channel Pulse Height Spectrum
M0 25D ad L el 2 18 1430 1 IO oo 45 42 L6 " 21 7 9 €1500 ARBIYSETS ... ..cooiinr e £600.00
Wi em 13 1l | ne omogs | Q1 18 a4 fpwoow o osm RS
p L8 19 . We have a vaned assortment of industrial and
Sackets Wgn 13 12 0 | uR 2w 2 OIZ A S 4 LLs 7a 17 W gse profesional Cathode Ray Tubes availabie: List on
6pin 14 13 12 W4 30 2% a3 4z 39 1o 52 21 18 46 1500 | request
HP 5082.7740 red cc digit 170 7476 30 % 4014 90 82 Also Consoles, twin and multi-way Cabinets
MT 24205 12-0-12 Transformer 13D u% 28 24 1SR SO TS OPEN RACKS AUDIO AND INSTRUMENTATION-
ML a5 38 pri Rack TAPE RECORDER-REPRODUCERS
7492 55 S0 ) 15 14 Our Height Channel  Panel * Plessey [D33 Digital Units. 7 track
] " w8 & 60 T e D S B e APy PRLI0D § specy, sterea st
RG 6 ! 41100, ) £
my) e 2 4025 15 14 Full details of all above on request : m:: gﬁ% : :&e:g: 'll ::ﬁ::‘:;s'ﬂl N
%; ;\: ;f We have a large quanuty of “bits and pieces” we SD-RLIRMI-Speecs it racksl g
aIn 21 2N3702 n 184002 45 2030 r 22 cannot list — please send us your requirements, we * EMITRS0 2 speeds. | (racl‘: |7
BCI79 2 2N3704 12 1N4004 6 4040 %0 84 can probably help — all enquiries answered. : 3‘;"]{ :LTGI;M ! llr::ack.s W
B24%8 3 2N108 8 :mm 7 4046 110 102 *  Belling Lee 75ft. Sky Tower. self supporting £475.00 *  Mincom CMP-100. 6 speeds, 7 tracks %, '1. 1"
BFY5) 15 2N3055 49 4 4049 45 42 * Rhode & Schwarz SBR sig gen, 1.6/2 4 gmc. £70.00 *  Leevers Rich DA-2P. 2 speeds. 2 tracks '
BIYBBCVR 15 11 4 : IN4148110010 33 0N 45 4 * Alrmec 702 g gen 30 cyc 30 k. 2600 Prices of above £70 to £400
4068 16 15 « pirhead DS palyses .. ) . Also Transport Decks only available
S.E. 4000 System Units ... P.UR. POl 4
4071 15 14 # Large Aenal Turning Units . P.UR.
AY-5-1224 16 pin digital clock IC + data + circuil 4.00 %’: :g :i * ﬂ"'ﬁ“g’ P AITELD, po e i COMPUTER HARDWARE
e o eeepeeeaaacnnona . * vose OS- illoscopes v m/cs oo e ————
(A8 < QLA ono G 507 S0 45 * ST.C.Rx5Receivers 05/25.0 m/cs Dual. * LINE PRINTER, High speed 1000
Clock IC + 4 digits + transformer + transislors. SN 130 120 Dirty £90.00 lines ¢.p.m
TCAS40 10W audio amp + data + circuits ... .. * 45 feet Uniradio 4 Co-ax 50 ohms -p-m. R
TAD100 radio IC + IF filter + circuil ........... .. a2 1z a0 : %lflellmﬂ'l}rT?Scopsl ~ €20, * TAPE READER, Iligh-speed 5/8
Carbon iim high stab resislor ' (W 5% E12 values 10ohm - 2M2: 1.1p ea.. 10 for y Te,:;faph°[;:::;’r"‘_l'o"£;‘.;:“§;g°°’75 ohms .. -tgg"“ track 800 c.p.m.
10p. 100 30p same value *  25ft Telescopic Aerial Masts ............ . £2400 * CARD READER 80 col. 600 ¢.p.m.
: ﬁg\éansc/esl__ll Slgkn_T_I Ger;:‘n(:r 300/1000 m/cs 272 t‘))g Prices on Application
o rack Tape Punches .. ... . . . .. 48.
All prices include VAT P&P (UK) 15p. Overseas at cost All goods new. Ful, 3 Dieital Casserte Recorders 4" 1000 bbs .. 25000 PLEASE Am\)’ (;ATRRIAGE AND
Z?\e:::re(cji?twéeysr:?ﬂn,\ggxn'coela Mullard, TI, SGS. etc Schools. colleges supplied N lnmuswm Film Spools ally (unused) “'w AT APPROPRIATE RATE TO ABOVE
*  Quality electric Weather Vanes 8 c‘c‘n’(‘a‘c’l‘s a
(unused) ... ........ .. ... .. £15.00 O R I s
SILIan SEMICDNDUCTDR SERVICES * Large Aerial Rotators for Coaxial. . £18.00 P H A R
:slﬁeggon"ﬁ‘?f}s‘ﬂregf gﬁg‘o’ ORGANFORD—-DORSET
= ross Hatcl enerators ., .. ...
41 Dunstable Road, Caddington, Luton LU1 4AL # Racal MA-175 15,8, Modu'l'agor:(new) ..... £45.00 BH16 6BR
Sl | " eSS Transceers 0wt o BOURNEMOUTH {0202) 765051
SAVE IT” BARGAIN QUARTZ CRYSTAL THE SCIENTIFIC WIRE CO
500 WATT DIMMER s - y Copper -- Nickel — Chrome — Eureka
SWITCH UNITS from — Lz — Manganin Wires
(not suitable tor fluorescent lights) ® 10.900 MHZ . Enamelled — Silk — cotton — Tinned
Basic Module with 1°' Knob £2 00 O oG I'"u"" Coverings.
Complete on MK switch plate . £2 §0 \ y . -
Large 2 knob (BULGIN) 25p extra. ® HIGH STABILITY \ ACCURATE * No minimum charges or dRsniies
P&P 25p ® TODEF§27t-A \ RELIABLE * Trade and export enquiries welcome
Please add 8% VAT to all orders inc P&P . \ / * S AE. brings List
FRASER-MANNING LTD. I
40 TUDDENHAM ROAD, IPSWICH (P4 / _P.0. BOX 30, LONDON E4 3BW
L (3) WRITE FOR % / @/
LEAFLET AT 1
MCKNIGHT anale enquiries, send 10p mn stamps for brochure
CRYSTAL Co. Ltd. CRYSTALS

Fasi delivery of prolotype snd produchion quamiites 1o your
wecification. E6
100 KHz 0005%, WCI3/D - £2.30 sach £1. m-v 1.000
1 Mz 8.005°. HWCBA  E2.50 each £1.BOC por 1.000
2087152 MHz 0.0025's HCG/U  E3.05 sxch £1.550 per 1.000
32768 MMz 0.0025% WCB,Y  £2.70 each £1.500 per 1.000
0002 HCI8/) £2.00 sach £1.100 per 1.000
Also Statek LF crystats in TO-5 package’ many
stock lrequencies in the range 10 240 KHz e g
10 128 16 384 32 768 & 100 KHz prices from
t2 55 each t1 400 per 1 000
Please send for further details
INTERFACE QUARTZ DEVICES LTD. 29
Market Strest, Crewkerns, Somersset. Tele-
phone: {(046031) 2578 Telex: 46283

INVERTERS
To operste mains oquipm! from 12v

to 24v DC on automatic stend-by

Sine wave. Square wave. Self driven or
Frequency controlled Suitable for main-
taining mains supply during power failure,
running equipment where the mains 1s not
available. or insulation from the mains
Controlled battery charging incorporat-
ed. MAINS-STORE
Send for information to
Interport Mains-Store Ltd.
30 Oid Bond Street, London W1
Tel. 01-727 7042 or 0225 3916

(5399)

waany americanradiahistons cam



www.americanradiohistory.com

VACUUM new

is our Speciality,
and secondhrand rotary pumps, dif-

fusion outfits, accessories, coaters.
ete. Silicone rubber or varnish out-
gassing eyuipment from £40. V. N.
Barrett (Sales) Ltd., 1 Mayo Road.
Croydon. 01-684 9917. (24

FOR SALE. Heathkit receiver K/SB

303 in perfect order, £30u. 1. G.

Hughes. 01-407 4411 Ext. 240.
(5377)

COMPONENT BARGAINS. Full spec.
741 20p, 555 37p, 7447 decoders 58p,
RD142 (Motorola 115W 40V) 25p.
BC108 6p. Mullard polyesters, 50
mixed 1 & 2.2 microfarads 250V,
tested but some cosmetic imperfec-
tions so f£1. Mixed electrolytics,
500 untested £1. Minimum order
£1, s.a.e. for discounts and full
list, add 40p p.p. for capacitors
or 20p for restt. — R. wardle, 3

Erpingham Road, London SW15
1BE. (5393)
0SCILLOSCOPE. Dynamco D7100
1 x 2 and 1Y2 amplifiers, £185.
— Carlisle 20776.

CCTV EQUIPMENT. Aston SPGI
sync pulse generator £70, vision
mixer and effects unit. — Phone

Carlisle 20776.

QUANTITY OF MARCON1 SIGNAL
GENERATORS. Type TF 1449, £25
each. Cash with order. Carriage
forward. Contact Neil Brady, Ascot
23422. Office hours. (5369)

VALVES RADIO TV TRANSMIT-
TING INDUSTRIAL 1936 to 1975,
many obsolete types, list 20p s.a.e.
for quotation. Postal export ser-
vice. We wish to buy all types of
valves new -and boxed. Whole-
salers, Dealers, etc. stocks pur-
chased. Cox Radjo (Sussex) Ltd.,
The Parade East Wittering, Sussex,
West Wittering 2023. (5392)
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ARTICLES FOR SALE

VARIACS 240v I/P with driving
motor, O/P 0 to '240v at 20 amps
cont with i120v tap by Foster Elec
£40. Veeders Counters 5 digit with
reset coil 12/24v DC £1.30. Blower
Motors small double ended 6 to 27v
DC new £3.60. H.F. Trans Tx {ype
70w 75 to 600 ohm in case new
£3.40. Meter Unit dual aircraft type
as 270ft I ma & 100-0-100Ua in
same case 3% sq. £4.50. Spectrum
Filter .provides 20 channels in
range 3 to 20Kc ea with its own
o/p, use 20 pot cores, in box 6%
sq. £4.30. Crystal Filters 10.7
Mc/s STC size 38 x 16 x 18mm
12Ke b.w. £1.60. 30Kc b.w. £1.30.
New. Tape Decks with .amps ex
language lab equip. Type A with
BSR deck type TD. 2 2 chan. amp
with erase osc. mixer & o/p stage
provision for rec & playback on
both chan. two chan are mixed to
give one o/p for phones. Units
are complete except for P.U. req
24v DC smoothed for amps. with
cire £9.50 also type B similar but
valye circs teq ext HT. & L.T.
with circ £6.50. Aerial System 8
element Yagi for use on Satellite

chan 183.6Mc/s for use with 50
ohm coax N ftype termination.
boom approx Ilft new in cases

£21.60. Vidicon Tube standard lin.
type tested £9.60. Ind Unit small
sector scan P.P.I. with P7 tube
43in dia with scan and focus coils
in case 1l4in x 6in x 6in, needs
ext eht £7.50. Radar Ass with 2J42
mag_ Klystron, TR cells, balanced

mixer. 715C, I.F. strip. etc with
w.g. for X band £25. Marconi
TF942 pulse scope, intended for

high speed pulses, trig t.b. int cal
marks, mains operated with circ
£26., Trans Pria 120v 50c/s sec
34v at 60 amps supplied in pairs
for 240v to give 34/120a or 68/70a
£30 per pair. Selsyns 230v 50c/s
power type £25 per pair. '‘Goods are
ex equip unless stated new, -prices
inc VAT and carr UK. A. H. Sup-
plies, 122 Handsworth Road. Shef-
field. S9. 4AE. Phone 444278 (0742)

(5501)

QUANTITY OF MARCONI! SIGNAL
GENERATORS, type TF144G. £25
each. Cash with order. Carriage
forward. — <Contact Neil Broady,
Ascot (Berks) 23422. Office hours.

(5369)

100 MHz TWIN BEAM, dual time-
base oscilloscope as new £450.00
o.n.0. Ring Bristol 294186 a.m. or
Weston super Mare 412178 p.m.
(5388)

TELEPRINTERS CREED. Envoy 5-
Unit receive only in good working
order in CABINETS. Tel Communi-
cations Department 01-353 1515.
(5498)

60 KHz MSF RUGBY RECEIVERS.
BCD TIME-OF-DAY OUTPUT. High
performance, phase locked loop
radio receiver. 5V operation with
LED indication. Kit complete £9.50:
assembled and tested unit £11.12
(prices include postage and V.A.T.)
Also available low power receiver
with signal and audio outputs. Send
for details Toolex, Sherborne (4359)
Dorset. (21

SIGNAL GENERATOR ‘M.I. TF8R7A.
15 kHZ to 30MhZ. £90.00. — Tel.
Hedingham 60599.

PRINTED CIRCUIT BOARDS. High
quality, fast deliveries. — Photo-
techniques. 11 0Old Witney Road.
Eynsham, = Oxford. Tel. Oxford
(0865) 880645, (5525)

INSTRUMENT TURNSCREWS
(SCREWDRIVERS). Precision made
with hardened tool steel blades
and brass bodies. Set of five blade
sizes 0.8mm to 2.4mm, packed in
strong plastic wallet. To prove
BRITISH can still be BEST send
only £1:35 tincl. V.AT., P. & P)
to Dunbar Marketing, Stamford
House, Stamford New Road, Altrin-
cham, 'Ches. WAl4 1BL. (5529)

R.T.T.Y. GEAR. For ham or com-
puter enthusiast. Buyer collects.—
Details 'ring ‘Mr. Radley 01-953( 19318.

5531)

- 10p. All

LINSLEY-HOOD 75 watt amplifier
interference suppression kit — re-
duces effects of mains borne/rf
interference and parasitic oscilla-
tion, virtually eliminates click from
filter switch and now contains com-
ponents to reduce preamp noise
(available separately). Full fitting
instructions supplied — £1.35.
Headphone socket kit, with instruc-
iions, £1.45. Sescosem BDY56 £1.65.
Motorola BD529 55p. BDS530 55p.
BF258 35p, 2N5457 35p, 2N5459 45p,
MC1310P £2.30. Texas BFR39 25p.
BFR79 25p. Inclusive prices. P & P
components brand new.
guaranteed and despatched by re-
turn. List SAE., I. G. Bowman
(Dept WW), 59 Fowey Avenue, Tor-
quay, S. Devon. (5499)

cT 381 LABORATORY SWEEP
GENERATOR SYSTEM for IF/RF
alignment, 10KHZ - 33MHz com-
prising PSU, generator, and scope,
with handbook, spare PSU and
scope, £85. Advance 7000 3% digit
DPM. new. £15. Sealectroboard
programming panels 24 x 32 matrix.
with 60 diode pins, new, £15. Ad-

ditional ping 10p each. Heathkit
¢nlidstate voltmeter IM 16 £12. —
— G3YLQ. Luton 25595, (5365)

DAWE U.L.F. OSCILLATOR 0.01 Hz
to 1Khz 90 degrees and ref phase

O/P terminals, £30. Lapmaster
monochromatic light unit  £25.
Gretsch Complex ratio bridge

CRB Bl, mint, 6 decades phase 4
real £300. Wayne Kerr Mod/Demod
Unit SA400 £35. Wayne Kerr trans-
fer function computer £200. Airmec
853 wave analyser 30khz to 30Mhz
£65. Cossor motor driven oscillo-
scope camera unit £69. Marconi
D.F.M. T.F. 142E £25. Solartron
Synchro test unit JM 555.2 £40.
B.P.L. megohmeter RM175-LZ MKk 2
£30. Telequipment 33C Amp plug
in unit £20. Polaroid oscilloscope
camera, mint, £60. P.S.Us A.P.T.
fully stabilised 20V @ 10A
Variable+ or — 0%V £12, 10V @
10A £10. Terms C.W.0. V.AT. at
8%. S.A.E. for your electronic com-

ponents ‘lists — ' Services
Electronic (Camberley) Ltd.. 29
Lawford Crescent, Yateley, Cam-

berley, Surrey (0252) 871048. (5366)

RACAL SA505 frequency counter,
7 digit DC-40 MHZ with adaptor,
handbook, good condition, £20.
Ultrasonic cleaner, solid state 60W
Generator plus 2 tanks, new £40.
Cathodeon .BP4706/1 1.4 MHz SSB
filters, unused '£5. Amplitude 'modu-
lator TF 1102/1 £5. Wanted Philips
LBB5000 pocket radio paging re-
ceivers. G3YLQ Luton 25595.
(5504).

0SCILLOSCOPES telequipment DC-
15 MHz. 2 trace '£150. Fairchild
DC-25 MHz. 2 Trace 2 time base
£270. Both with manuals Wargrave
2788. (5503)

STEREO CASSETTE MECHANISMS,
Similar to those used in low-noise
cassette deck WW May. Choice of
side or top loading. Complete with
heads and full technical data.
Send ‘S.A.E. Box. No. 5497.

PYE, GEC, ITT mobile radio equip-
ment for sale. New and second
hand mobiles and base stations ex
stock, Crystals 2 weeks delivery.
Finglas mobile and base station
antennas available ex. stock at
very competitive prices. While you
wait fitting service. Cash waiting
for surplus r/t and test equipment.
01-680 1010. (5517)

WE INVITE ENQUIRIES from any-
where in the World. We have in
stock several million carbon resis-
tors Ath, 1, 4, and 1 watt. } million
wire wound resistors 5 and 10 watt
— 1 million capacitors — 1 miilion
electrolytic condensers — 4 million
transistors and diodes, thousands of
potentiometers, and hosts of other
components. Write, phone or call
at our warehouse — Broadfields &
Mayco Disposals Ltd., 21 Lodge
Lane, N. Finchley, London. N.12.
01-445 0749, 445 2713, (5097)

WATTMETERS. Four multirange
models covering ranges from 60W
to 3Kw. Further details from
E.M.S. 21 Mount Road, Bentleet,
Essex. SS7 lHA. (5363)

TELEQUIPMENT oscilloscope, dual
beam, Model D43. Plug-in high gain
Y amplifiers. TV line and frame
svnc: 15 M/Cs bandwidth. Manual
Little used £110. AVO valve tester
Mk. 2. Manual, £70. E.H.T. trans-
former, mains input, 15 K.V, centre
tapped at 20 mA, Parmeko hermeti-
cally sealed, as new. £20. — Tel.
Erith (Kent) 30556. (5362)

TAPE RECORDING ET

RECORDS MADE TO

ORDER
DEMO DISCS VIN
MASTERS FOR pREsYsLn:vTés
RECORD COMPANIES

Single disc. 1 20. Mano or Stereo. delivery
4 days from your tapes Quantty runs 25
10 1,000 records PRESSED IN VINYLITE IN
OUR OWN PLANT Delivery 3-4 weeks
Sleeves/Labels Finest quahity NEUMANN
STEREO/Mono Lathes We cut for many
studios UK/ OVERSEAS SAE hst
DEROY RECORDS
PO Box 3, Hawk Street, Carnforth
Lancs
Tel: 2273

(82)

GLASGOW, Hi Fi, Cassette Decks,
Tape Recorders, Video Equipment,
always available we buy sell and
exchange for Hi Fi sets and photo-

graphic eguipment. VICTOR
MORRIS Audio Visual Ltd., 340
Argyle Street, Glasgow, Gl. 8/10

Glassford Street, Glasgow, Gl, 8/10
Sauchiehall Street. Tele: 041-221
8958. (11
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ARTICLES WANTED
WANTED!

all types of scrap and i
REDUNDANT
ELECTRONIC &
COMPUTER
MATERIALS |

| with precious metal content |

i .
TRANSISTORS
& PRINTED
CIRGUIT BOARDS |
TO GOMPLETE
COMPUTERS
The COMMERGIAL
SMELTING &

REFINING Co. Ltd.
171 FARRINGDON ROAD
LONDON EC1R 3AL
Tel. 01-837 1475.
Cables: COMSMELT. EC!

Works: FLECKNEY. nr. LEICESTER (5116

E

* MINICOMPUTERS
* PERIPHERALS .
* INSTRUMENTATION

For fastest. best CASH offer, phone

COMPUTER APPRECIATION
Godstone (088 384) 3106

S e—

WANTED, all types of communica-
tions receivers and test equipment.
Details to R. T. & I. Electronics

1ad., Ashville Old Hall, Ashville
Rd., London, E.11. Ley 4986. (63
B-D ELECTRONICS offer prompt

settlement for your surplus com-
ponents, Our main field of interest
is consumer electronics. Please
telephone our Miss Hughes, Sandy
(0767) 81616. (22

REQUIRED from Ministry of
Defence and other sources Plessey
models P.T.R. 371  also 691, 692
and 693. Please post fullest details
to John F. Learney, 16 Pine Walk,
Carshalton Beeches, Surrey. (5226)

‘SURPLUS COMPONENTS_  Equip-
ment and Computer panels wanted
for cash. Ring Southampton 772501).

(16

WANTED. Agent to purchrase Mono
and Colour T.V's transistor radios,
vacuum cleaners, washing mach-
ines, cookers, etc. New and second-
hand, Box No. 5328.

AVO VCM163  VALVE TESTER.
Wormald, 39 Greenside Lane, Cul-

lingworth, West Yorkshire BDI3
5AP. 0274-33466, Ext. 423 (Day)
053-58-2971 (evenings).

(5515)

LICENCE QFFERED

ACOUSTICALLY ADJUSTABLE
LOUDSPEAKERS, We wish to .ap-
point licensees to manufacture the
world's first Monitor Loudspeaker
with acoustic adjustability; the
revolutionary Omal Ambionic TLS.
It has no competition and its many
unique features include a variable
transmission line (patented) giving
uncoloured sound reproductisn of
outstanding quality. For full details
(Principals only) . write to: —
Managing Director, Omal Group
Ltd. Omal House, North Circular
Road, London, NW10 7UF, England.

VALVES WANT

WE BUY new valves transistors
and clean new components, large
or small quantities, all details,
quotations by return, — Walton’s,
55 Worcester St.. Wolverhampton.

(62

VALVES. Good prices. Types CV2797.
CV2798, CV2792, CV2130, CV2131.
CV345, CV430. Phone 021-373 4357

(5522
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and NOW

If you are an Engineer
or Buyer in any of
the following,write
for our Catalogues

Manufacturing,
Public Authorities
Laboratories,

Universities,
Contracting,
Maintenance.

I I I " from ONE source

SERVICE, you can obtain many other Technical -
Products including Electrical, Mechanical and Tools
in addition to the Electronic components that we have
been distributing to Industry for over 30 years.

Large duplicate stocks are kept in LONDON and
SCOTLAND to give you quick service.

CABLES 8 COMPONENTS LTD

Park Avenue,

The Polytechnic
of North London

Department of Physics
B.Sc(Hons.) THE
PHYSICS AND
TECHNOLOGY OF
ELECTRONICS
A sandwich course offering special-
isation in Microwave Physics, or
Theory and Practice of Computers,
or Electrical Processes in Gases and

Associated Spectroscopy.

HNC IN APPLIED
PHYSICS

2-year day-release course with
special topics in electronics.

CERTIFICATE OF
SUPPLEMENTARY
STUDY

3 one-term dav-release courses
(Further Electronics, Nuclear Ra-
diation and Counting Techniques,
Experimental Atomic Spectro-
scopy).

M.Sc. THE PHYSICAL
BASIS OF
ELECTRONICS
This course is available as a full-
time, part-time or an evening only
course for graduates in Physics,
klectrical Engineering and allied

disciplines.
Specialisation is offered in
Semiconductor Physics and De-
vices, Plasma and Laser Physics,
Electromagnetic Waves and Com-
munication Theory. o
Details of these courses from:
The Head of the Physics Dept.
(Ref. Ww2)
THE POLYTECHNIC OF NORTH
LONDON
Holloway Road, London. N7 8DB

SOUTHALL

Beaconsfield Road, Southall, Middx. UB1 1DP
01-574 3448

COLLEGE OF
TECHNOLOGY

CEl PART Il PART-TIME COURSE

in Electrical/ Electronic Engineering Subjects

' For full details please contact Head of Department of
Electrical & Electronic Engineering

(5373)
EQUIPMENT WANTED RADIO and Radar M.P.T. and
— = = C.G.L.1. Cgurses. Write; Pr‘ijn'criggrl’i
Nautical ollege. Fleetw a
BROADFIELDS AND 832, : % Tas
MAYCO DISPOSALS
21 Lodge Lane, N, Finchl
Lgreldon.NlZ&lgc ey RECEIVERS AND AMPLIFIERS
Telephone:
01-445 2713 A e emion
HRO Rx5s, etc., ARS8, CR100,
OISEIo10719 01-958 7624 § | BRT400, G209, S640, etc.’ etc. in
stock. R, Tid& I. lf}lectrgnilcls, Ltg.,
- Ashville © Hall, Ashville Rd.,
MAY WE ASSIST YOU TO DIS London, Eil. Ley 4986, e

POSE OF YOUR SURPLUS AND
REDUNDANT STOCKS?

We will call anywhere in the
British Isles, and pay SPOT
CASH for Electronic Compon-

ents and Equipment.
(5330)

CAFPACITY AVAILABLE

BATCH Production Wiring and As-

sembly to sample or drawings.
Deane Electricals, 198 Statien
Parade. Ealing Common, London,
W.5. Tel: 01-992 8976. {23)

(Tel. 01-607 6767. ext. 305) (5391)

T.W. ELECTRONIC CONTRACTORS.
Wiring and assembly specialists.
For instrument assy, Sub assy,
P.C.B. assy, Cableforms etc. For
service. Tel. 01-500 1708. (5334)

SIGNAL Generators, Oscilloscopes,

Output Meters, Wave Voltmeters,
Frequency Meters, Multi-range
Meters, etc., etc. in stock. R. T.
& I. Electronics, Ltd., Ashville old
Hall, Ashville Rd., London. E.11.
Ley 4986. (64

i SERVICES

REVOX could you do without one.
Service repairs and modification
(24 hours service). Please ring 01-

902 6560. 15505)
AUDIOMASTER BACKGROUND
MUSIC service, sales. Tape

programmes, P, J, Equipments. 3
Onslow Street, Guildford 4801. (12

London NW10 7XN

—

PRINTED CIRCUITS
and HARDWARE

Feadily avaidable supplies ot Censtructors
hargdware  Alumimium sheet and sections
Printed circut board top quahty for
indwidual or published designs

Prompt service
Send 15p for catalogue

RAMAR CONSTRUCTOR
SERVICES

Masons Road, Stratford-on-Avon
Warwicks. Tel: 4879

EURD CIRCUITS '

Printed Circuit Boards — Master
layouts — Photography — legend
pnnung — Roller tinning — Gold

plating — Flexible films — Convention
al fibre glass — No order 100 large or 1oo
small — Fast turnround on prototypes
All or part service available NOW
EURO CIRCUITS TO.
Heghtield House

‘Wesl Kingsdown
Nr, Sevenoaks, Kenl,

WHZ2344

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)
THOR-HOLE CONVENTIONAL

P.C.B.’s gold plating, roller tinning.
prototypes, silk screening, drilling.

All or part service. — ELECTRO-
CIRCUITS (P.C.) LTD.. Delamare
Road, Cheshunt, Herts, Tel. wal-

tham Cross 38600 or 20344. (84

TUBE POLISH'YG, scratched faces
on your tubes can be repaired for
£6.88 total cost, V.A.T. and return
carriage dncluded. — Retube Ltd.,
North Somercotes Louth, Lincs.
— Phone N/S 300 (Std. (50785).

Wiy americanradiaohistory com
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INCREDIBLE VALUE IN PRECISION TEST METERS

MICROTEST 80 — I.C.E. SUPERTESTER 680R — I.C.E.

. 20000 OHMME TN OLT SOIRANGES 20,000 OHMS/VOLT 80 RANGES

20 000 ohms/Voit 4, ohms/Volt (AC} 2% accuracy b

Vv DC 100mV to 1KV (6 Ranges} | DC 50 uA to 5A {6 Ranges) 20 000 ohms/Volt 1% D C . 2% A C V DC 100mV to 2KV {13 Ranges) V AC

V AC 1 5V to 1KV {6 Ranges) | AC 250 4A 1o 2 5A (5 Ranges) 210 2KV {11 Ranges) | DC 50.4 10 10A {12 Ranges) | AC 250-A 10 5A (10
Ohms Low ohms ohms x 1 ghms X 10 ohms x 100 —_— Ranges) R x), x100 x1000 x10 000 and Low ohms Detector Reactance
Power Oupur Measurements 15V 10 1000V (8 Ranges)  All Equipment Brand | 3, S e e ot

+ o anges i =24 =il

Capacitance 25 JF 10 25 000 F (4 Ranges) "9** INew & Fully Guaranteed 0-500.000 pf @ Rénoesiuaingmais supply) 0-20.000 +F (4 Ranges using
1 I internal alt battery) 1 times overload protection 0n Ohms ranges. an
000 times overioad protection {on OHM ranges) for 12 Months meter movement diode Protection 10 Fields of Measurement and 80 ranges

carrying case and probes supphed

Meter movement diode protection
'’ T Size 128 x 95 X 32 mm Non parallax mirror scale Unbreakable Carrying

Size (without case) 90 X 70 x 18 m m
Electronic zero parallax mirror scale Ui case supplied which contains probes. mains lead crocodile clips and shorting

Factar % 100
BEQUENCE INDICATOR MOD, 28;
I8

=i} i
TRAMBIBTOR TES
ELECTROMIC W
Add S0 Fost &

Full After Sales Service available —
pnce £14.50. Post & Packing 50p VAT @ B% £1 20. SENO TOTAL£16 20

SBDA AND MICROTEST BO (EXTRA} Mdenstes Hem sot ussbis on Microts §0)

I (6 Rangesd 3% £11.80 MV, . FROBE MOD. 15

rI BO0 W

[RAX |
W pun. EVD.50, "RESISTANCE MULTIFLIER MOD. X
sk

i 6 1 ALSBMETER PROSE MDD, 27: ¥ 12
60 Hi (595 D.C. CURRENT EHUNMTS MOD. 32 &
o £ £ NENA

TEMPERATLRE 50" C 1o + 20
1Kl

43-53 Pancras Road, London NW1 208

Post & Packing 75p
VAT @ 8% £1.86
SENT TOTALE£2S 11

Tel: 01-837 7781
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’Phone-in

Whenyou can reach them. And theycan reach you.
Any time.You've got aDymar system.

Computer controlied VHF radiotelephone network Sounds
great The coming thing. At Dymar it's come! And that's the
Dymar difference
,)yllléf 1gn ytem t ake all the local conditions into
account Terrain. Geographical distribution of the labour and
ie customiers available to :he user Emergency sttuation
control Channel congestion The |
Dymar does it with commcn frequency coverage using qua:
vnchronous transmitters. With a CCIR compatible selective
alling syslem With automatic signal level selection With
computer control of signal routing

Tomorrow's syste day. It's what you'd expect from a com
pany | devoted to the radiotelephone business  and
nothing else

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

m the name in radiotelephone systems

ym ted Colonial Way Radlett Road Watford
Herts WD2 4 Watford x 9
abl W
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Multicore
Solder Greamsar
oxide free!

Multicore’s newest solder creams are designed
specifically for hybrid microcircuits P.C.B's and
critical component joints. Unlike ordinary creams -
which suffer from the problem of oxide around each
atomised solder powder particle - they’re
completely oxide-free. The advantage is

faster soldering with clear flux residues

and no solder globules.

Multicore Solders Ltd are Ministry of Defence
Registered Contractors and on Qualified Products
List QQ-S-571E of U.S. Defense Supply Agency for
solder creams and preforms.

The new range can be made in any quantity
and with a very wide variety of soft solder
alloys, fluxes, particle sizes and viscosities.
They’re suitable for screen printing, stencilling
or application by automatic precision
dispensers. Add to that the speed,
simplicity, reliability and low application
costofsolder creamsin many operations
and you have a product that takes the
art of soldering one step further.

Multicore’s solder cream can often be
used instead of solder preforms. No tool
costs are involved and inventories of
individual shapes are avoided. The cream %
can often be applied more quickly and has

more uniform flux content than preforms. But
for those assemblies where preforms are preferred ...

...dont forget
Multicore preforms

These precision-made solder preforms come in
virtually any size and shape. Rings, washers, discs,
pellets and lengths of solder tape in most soft-solder
alloys, with or without flux cores, are easily placed
between the parts to be soldered.

Whether cream or preforms are
used, just raise the temperature
of the metal surfaces to around
50°C above the melting tem-
peratureofthesolder. Thesolder e
cream or preform does the rest.

Heating techniques can include

gas flame, hot plate, oven

conveyor, induction coils, resis-

tance/electrode soldering, hot

gas and infra-red.

o

Multicore Solders Limited,
Maylands Avenue, Hemel Hempstead, Herts. HP2 7EP
Telephone: Hemel Hempstead 3636. Telex: 82363
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